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Disclaimer
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report by any third party. Copying this report without the permission of Heidelberg Materials or Worley
Limited is not permitted.

The information contained in these documents is protected by the Global Data Protection Regulation
(GDPR). Worley complies with the provisions of the Regulation and the information is disclosed on the
condition that the Recipient also complies with the provisions of the (GDPR). In particular, all of the resumes
and the information contained therein, must be kept securely, must be used only for the purposes of
assessing the suitability of the individuals to perform the tasks proposed and/or assessing the overall
capabilities of Worley to undertake the Work proposed and must be destroyed upon completion of those
purposes.
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1. Introduction

Heidelberg Materials (HM) has become a partner in the HyNet Northwest consortium, which aims
to create the world’s first low-carbon industrial cluster in the region of Northwest England. The
proposed hydrogen and carbon capture and storage (CCS) industrial cluster will play a critical
role in the UK’s transition to net zero greenhouse gas emissions and the fight against climate
change. As part of ‘Making Net Zero Possible’, Asset Improvement programme options to
decarbonise COMPANY cement plant are being considered. Carbon Capture (CC) is one of the
key technologies being developed as a route to decarbonisation. COMPANY cement plant located
at Padeswood which currently produces about 110 ton per hour (tph) of clinker, has been
selected by DESNZ as a track 1 phase 2 carbon capture project. The PROJECT will enable carbon
capture from the existing cement kiln 4 and from a new Combined Heat and Power (CHP) plant
designed to provide the heat and electricity required to operate the Carbon Capture and
Compression (CCC) plant. Captured CO: will be transported by pipeline to the HyNet CO, main
pipeline at Northop Hall AGI for onward transportation to storage offshore in depleted gas fields
operated by Eni UK. The PROJECT will enable the production of net zero cement for use in the
UK construction industry.

Ahead of this CONTRACTOR has been engaged by COMPANY to undertake a pre-FEED study for
the carbon capture development. The pre-FEED study was completed in March 2023. Based on
the pre-FEED study, an amine-based post combustion CO, capture technology has been selected
as a suitable technology for capturing 95% of the CO; emissions from cement plant.

A consortium between Mitsubishi Heavy Industries (MHI) and Worley as the selected FEED
contractor for the Heidelberg Material (HM) Padeswood CCS Project shall deliver an overall FEED
package utilizing MHI’s Carbon capture technology.

The capture plant can be considered a green field development, but some elements of the
integration with the cement plant will be considered brown field. Green field elements will be
developed by MHI.and Worley, while brownfield elements will be developed by both HM and
MHI/Worley.

rpos

The purpose of this report is two-fold; one- document the Best Available Techniques (BAT) which
are relevant to the PROJECT and two- record/evidence the use of relevant BAT in PROJECT design
based on engineering documentation at the early FEED phase.

1

The assessment will include existing BAT documents and, where relevant, emerging techniques
and guidance highlighted by the United Kingdom Environment Agency (EA).

Unless specifically referenced by EA guidance, white papers on emerging techniques will not be
included in this assessment.

Comparison of specific technology packages and alternatives is not in scope of this assessment.

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev O 2



MITSUBISHI

HEAVY INDUSTRIES

Heidelberg
Materials

2. Abbreviations, Definitions & References

2.1 Definitions

Term Definition

COMPANY Heidelberg Materials

CONTRACTOR Consortium of Worley Europe Limited and Mitsubishi Heavy Industries
Limited (MHI)

LICENSOR MHI entering a Licensing Agreement with the CLIENT

PROJECT Padeswood Carbon Capture Plant

DELIVERY PARTNER

with the delivery of the PROJECT.

SUPPLIER/VENDOR

Company / organisation suppling equipment, materials or services.

SUB-SUPPLIER

of equipment and services.

WORK Shall mean all and any of the WORKs and / or services and / or materials
required to be provided under the Contract with CLIENT.
2.2 Abbreviation & Descriptions

Definition

AGI Above Ground Installation
ALARP As Low as Reasonably Practical
BAT Best Available Technique

BATC Best Available Technique Conclusions
BFW Boiler Feed Water

BOD Biological Oxygen Demand

BREF Best Available Technique Reference
Ca(OH)2 Calcium Hydroxide

CCC Carbon Capture and Compression
CCGT Closed Cycle Gas Turbine

CCs Carbon Capture and Storage

CHa Methane

CHP Combined Heat and Power

Cl2 Chlorine

co Carbon Monoxide

CO2 Carbon Dioxide

CcoD Chemical Oxygen Demand

Cr Chromium

Cu Copper

dB Decibel

EA Environment Agency

EED Energy-efficient Design

EIA Environmental Impact Assessment
EU European Union

FeCls Iron Chloride

FEED Front End Engineering Design
GW Gigawatt

H2 Hydrogen

HCL Hydrochloride

HCN Hydrogen cyanide

HDPE High-density polyethylene

HF Hydrogen Fluoride

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0

Company other than the prime COMPANY and CONTRACTOR associated

The organisation selected by the SUPPLIER/VENDOR to supply the part




MITSUBISHI

HEAVY INDUSTRIES

Abbreviations Definition

Heidelberg
Materials

HFC Hydrofluorocarbons

HM Heidelberg Material

IPPC Integrated Pollution Prevention and Control
km Kilometre

LCPD Large Combustion Plant Directive
LDAR Leak Detection and Repair

LHV Lower Heating Value

m/s Metres per second

m3 Cubic metre

m3 Cubic metre

MHI Mitsubishi Heavy Industries
MVR Mechanical Vapor Recovery

MW Megawatt

MWth MegaWatt Thermal

NH3 Ammonia

Ni Nickel

NO:2 Nitrogen Dioxide

NOXx Nitrogen Oxides

NZHF Net Zero Hydrogen Fund

NZT Net Zero Teesside

02 Oxygen

OEM Original Equipment Manufacturer
OTNOC Other Than Normal Operating Conditions
PAH Polyaromatic Hydrocarbons

Pb Lead

PCB Poly-chlorinated biphenyls

PCC Post-combustion Carbon Capture
PM Particulate Matter

SCC Stress corrosion cracking

SCR Selective Catalytic Reduction
SNCR Selective Non-Catalytic Reduction
SO2 Sulphur Dioxide

SOx Sulphur Oxides

TN Total Nitrogen

TOC Total Organic Carbon

TP Total Phosphorus

tph Tonnes per hour

UK United Kingdom

vocC Volatile Organic Compounds
VSD Variable Speed Drives

WWT Wastewater Treatment

Zn Zinc

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0
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2.3 References
Ref Document/Title Document Number
Ref 1 Environmental Basis of Design 215000-00190-000-MS-EP-TEM-
0008

Ref 2 BAT Review for New-Build and Retrofit Post-Combustion | Online Link

Carbon Dioxide Capture (PCC) Using Amine-Based

Technologies (2022)
Ref 3 Review of emerging techniques for hydrogen production from | Online Link

methane and refinery fuel gas with carbon capture
Ref 4 UK Gov. Guidance Post-combustion carbon dioxide capture: | Online Link

best available techniques
Ref 5 Project Process Description 215000-00190-000-PR-REP-0006
Ref 6 RAM Report 215000-00191-000-EM-REP-00002
Ref 7 ENVID report 215000-00190-000-EN-REP-00004
Ref 8 Emissions, discharge and waste schedule 215000-00190-000-EN-REP-00001
Ref 9 Environmental Management and monitoring plan 215000-00190-000-EN-PLN-00001
Ref 10 | Zero Liquid Discharge Study 415000-00299-00-PR-REP-00004
Ref 11 | Drainage Philosophy 215000-00190-000-PR-PHL-00004
Ref 12 | Waste Management Plan 215000-00190-000-EN-PLN-00002
Ref 13 | Combined Heat and Power Study 415000-00299-00-PR-REP-00001
Ref 14 | Waste Heat Utilisation Study 415000-00299-00-PR-REP-000002
Ref 15 | Cooling Medium Study 415000-002999000-PR-REP-000003
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3. BAT Assessment

The purpose of the initial BAT assessment is to a) collate the available BAT and review for
applicability to the PROJECT and b) where applicable BAT is identified, assess the status of the
PROJECT in comparison to recommended BAT.

Best Available Techniques (BAT) is defined as the application of the most effective and advanced
production processes, methods/ technologies, or operational practices to prevent and, where
that is not practicable, to reduce emissions or discharges and other impacts to the environment
as a whole. BAT must as a minimum achieve emission or discharge standards stipulated by the
UK regulations.

BAT have been published across multiple documents (See following Section-3.2) each of which
include techniques for protection of the environment through reduction and control of discharges,
emissions and energy use.

Therefore, this assessment has broadly grouped BAT under the following four (4) environmental
aspects:

e Atmospheric Emissions;
e Emissions to Water;
e Noise Management; and

e Energy Efficiency.

Due to the significant number/of items, only BAT identified as applicable to the design of the
PROJECT is to be discussed in the body of this report.

The full list of considered:BAT including those identified as non-applicable/not relevant to the
PROJECT have been attached in Appendix A for information.

vFilable B

A number of BAT Reference (BREF) and BAT Conclusions (BATC) documents have been published
by the European Council. These can be broadly split into two categories

Sectoral BREFs are reference documents focused on techniques used by specific sectors of
industry.

Horizontal BREFs are reference documents with broader relevance to all industry sectors,
covering aspects such as Energy Efficiency and Industrial Cooling Systems.

The following BAT documents were identified in the PROJECT Environmental Basis of Design (Ref
1) as having applicability to the PROJECT:

e Energy Efficiency
e Common Waste Gas Management and Treatment in the Chemical Sector

e Common Wastewater and Waste Gas Management and Treatment Systems in the Chemical
Sector

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev O 6
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e Industrial Cooling Systems
e Emissions from Storage

e Waste Treatment

e Large Combustion Plants.

Currently, there are no existing Sectoral BAT for Carbon Capture, however a review of emerging
techniques for Post-combustion Carbon Capture has been published (Ref 2) and referenced by
the Environment Agency (EA) which will be included in the review.

Similarly, the EA guidance also references a later (2023) released document titled “"Review of
emerging techniques for hydrogen production from methane and refinery fuel gas with carbon
capture” (Ref 3). Although this primarily focuses on Hydrogen production, the Carbon Capture
element has relevance to this project and therefore included in this BAT review for completeness.

The UK Government have published guidance on Carbon Capture'best available techniques (Ref
4). Although this does not originate new BAT it does create linkage to the Large Combustion
Plant BREF document for control of emissions to air and water and provide general guidance on
energy efficiency and monitoring expectations.

A BREF document for Cement production?! also exists. This is applicable to the existing facility
and therefore not captured in this BAT assessment/ However. it is understood that MHI are
undertaking a similar BAT review which will include the scope of the existing facility.

ce Docume
This assessment has made heavy reference to a number of key project documents available at

the time of writing including the process descriptions discipline basis of design documents,
philosophies, plans and studies.

The full list of referenced project documents is given included in Section 2.3.

T\Assess
The following'sections list the relevant BAT and notes on the PROJECT's status based on available
data produced so far during the PROJECT.

Due to the project being in early FEED, not all aspects of design have been fully matured. In
these cases, it was not possible to demonstrate BAT usage (outside of inherent design) and
therefore future actions/considerations have been noted.

Each table contains both the existing and emerging BAT from the available documentation.
Existing techniques are distinguishable due to having an associated "BAT number” (i.e., ‘BAT 2').

Note, for readability the following BAT document names have been shortened in the subsequent
tables:-

Shortened Full

1 Best Available Techniques (BAT) Reference Document for the Production of Cement, Lime and Magnesium
Oxide (europa.eu)

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev O 7
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Common Waste Gas

Common Wastewater
Emerging Techniques for PCC

Emerging Techniques for Blue H2

Heidelberg
Materials

Common Waste Gas Management and Treatment in the Chemical
Sector

Common Wastewater and Waste Gas Management and Treatment
Systems in the Chemical Sector

Review of emerging techniques for Post-combustion Carbon
Capture

Review of emerging techniques for hydrogen production from
methane and refinery fuel gas with carbon capture.

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev O 8
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Atmospheric Emissions

Atmospheric Emissions

Future Actions
/Considerations

Description

A design CO2 capture rate of 95% or greater is expected to be achievable for the hydrogen
production and CO2 capture routes considered for new plant.

Heidelberg
Materials

Project Status

Note'- wording is for H2 production, which is not
applicable to the scope of this project.

However the project's Carbon Capture Unit is to
achieve 95% capture rate of the total CO2 from
existing Cement Kiln and from a new Combined
Heat and Power (CHP).

(Ref 5)

This applies to England and Wales only. It does not apply currently to Scotland-and
Northern Ireland.

There was a call for evidence by BEIS and the Welsh Government on decarbonisation
readiness from July to September 2021.The government is currently analysing the results
(correct as of July 2022). Decarbonisation readiness: call for evidence on the expansion of
the 2009 Carbon Capture Readiness requirements - GOV.UK (www.gov.uk).

The consultation includes the proposal that the requirement for all. combustion processes
(with no de minimis) to be decarbonisation ready be included in the Environmental
Permitting Regulations (England and Wales) 2016.

There are some streams, for example, the flue gases from combustion of residual (tail) gas
from the hydrogen purification process with a relatively high CO2 concentration which may
need to be decarbonised in future and should therefore be made decarbonisation ready by
maintaining the necessary space and technical retrofit capability for future carbon capture.

Footprint for Carbon capture unit is inherently
part of this design

A risk-based Other Than Normal Operating Condition (OTNOC) management plan should be
implemented which identifies potential scenarios, mitigation measures (for example,
around design and maintenance of equipment critical to avoiding emissions), monitoring
and periodic assessment.

Target availability for systems critical to environmental performance should be established,
with proposed configuration supported by reliability, availability, and maintainability
assessments.

Assessment of availability will be undertaken as
part of the RAM analysis which is scheduled to be
developed in FEED (Ref 6)

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 9
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Atmospheric Emissions

Monitoring of emissions to air, will be required based on expected pollutants (for example,
ammonia, amine compounds, SO2, NOx, CO, and so on) with appropriate methods and
measuring techniques employed.

Monitoring shall consider, for example:

A) NOx and CO emissions from combustion

B) SO2 emissions from combustion where the fuel source contains sulphur

C) ammonia emissions where SCR / SNCR is employed

D) amine / amine degradation products and other volatile solvent emissions

E) methane

F) hydrogen

Heidelberg
Materials

Project Status

The (new) stack will be subject to Continuous
emission‘monitoring of flue gas pollutant
concentrations including NOx; SO2, CO, PM,
Ammonia, Amine.

Full requirements are detailed in the
Environmental Basis of Design.

Future Actions

/Considerations

Applicants should clearly identify how the CO2 capture performance of the plant will be
monitored.

CO2 capture performance is expected to be monitored according to standards that are
recognised under the UK ETS. Measurements required to monitor CO2 emissions to
atmosphere may, for example, include direct measurement of the flow and composition .of
fuel gas to combustion systems.

CO2 metering is included in design of facility
which will record quantity of CO2 sent down
export line, and therefore allow for monitoring of
COz2 levels.

Strategies to the reduce the potential for loss of containment and minimise environmental
impacts should be established, for example:

A) use of special procedures and/or temporary equipment to maintain performance when
necessary to manage special circumstances such as spills; leaks, and so on

B) use of a risk based leak detection and repair programme where applicable in order to
identify leaking components and to repair these leaks

C) plant design to facilitate monitoring and maintenance activities by ensuring accessibility
D) selection of high integrity equipment where available

E) plant design to maximise inherent process containment feature

Part of inherent design process for the plant.

No containment concerns (i.e., requirement for
further mitigations outside those of standard
design processes) were identified in the ENVID
(Ref 7).

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 10
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Atmospheric Emissions

Applicant should identify venting and purging requirements in each of the processes
employed, noting whether either continuous or intermittent, and identifying pollutants
expected to be present, including for example CO2, carbon monoxide, methane, hydrogen,
ammonia vapour or methanol vapour

Heidelberg
Materials

Project Status

Venting requirements have been identified.
Following sources are in design (Ref 7).

Normal Operation:

1) Oz2 vent from the hydrogen generation unit.
Vented locally.

2) Treated flue gas/(post-CO2 removal) including
standard combustion pollutants of NOx, SOx, CO
etc

3) Ammonia bullet breather vent

4) Steam - intermittent steam venting from the
steam system for safety

5) Reclaimer vent captured by CO2 header and
sent to stack.

During Start-up/shutdown/abnormal operation:
6) CO2 venting. CO2 will be recombined with the
untreated and treated flue gas and sent to the
new stack for emission to atmosphere.

7) Treated and untreated flue gas via new stack.
8) H2 venting from the hydrogen generation unit
- intermittent venting during start-up/shutdown
which will be routed to safe location.

9) Venting from fuel gas system (over pressure)
- safe area vent.

Future Actions
/Considerations

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 11
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Atmospheric Emissions

Heidelberg
Materials

Project Status

Future Actions

/Considerations

Emerging For each Vent emissions point, an environmental risk assessment shall be made, against Selective Catalyst Reduction (SCR) is part of
Techniques the applicable Environmental Assessment Level (EAL), in accordance with the relevant design for the boiler package and will reduce NOx
for Blue H> Regulator’s standard methodologies. This should include justification for venting to emissions for compliance with permit emission

atmosphere vs. routing to flare and identification any measures proposed to reduce limits.
emissions of pollutants or ensure adequate dispersion.
Emissions from existing kiln are regulated by
existing permit conditions.
02 and H2 have no permit discharge limits.
Other vent sources are intermittent and/or very
small so limited impact.
Methane and hydrogen greenhouse gas emissions shall be eliminated as far as practicable. Scope of project is to reduce CO2 emissions by
95% from existing facility.
Emerging Alkali additions (prior) to the Direct Carbon Capture (DCC) may be used to remove SO:z in Included in Design of Flue-gas Pre-treatment
Techniques | the flue gas where small amounts (1-10 ppm) of SOx might arise from the fuel. (Quencher unit).
for PCC Flue gas (post-boiler) will be quenched with pH

regulated circulating water using injected caustic
soda (from caustic soda tank) to reduce SO2 and
thereby SOs (5% generation rate)

(Ref 5)

SOs and other aerosols may be present only intermittently, and possibly also unpredictably,
in flue gases entering a PCC system, and their presence may.not be known. Extended (i.e.,
in order of 1 year) pilot testing using actual flue gases and realistic conditions throughout,
and over the full range of operating conditions, is recommended.

It may be necessary to ensure that potential problems are adequately assessed and that
satisfactory management methods are (and can be) implemented.

Noted, however CC application has matured since
guidance was originally written and now more
well understood.

SOz removal prior to contact with amine is in
design (refer to above comment)

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 12
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Atmospheric Emissions

Sodium sulphite and thiosulphates additions to DCC can be used to remove NO2 to prevent
nitrosamine and nitramine formation.

Heidelberg
Materials

Project Status

The boiler will include SCR with application to
reduce NOx and SOz emissions. (Ref 5).

Future Actions

/Considerations

|

Ensure “normal” operation CO2 capture rate is maintained during start-up and shutdown
procedures by implementing design provisions such as:

A) Segregating the solvent inventory during start-up, with separate solvent circuits around
the absorber and stripper

B) Providing buffer storage for lean and rich amine to continue capture until Gas Turbine
shuts-down

C) Heat storage used to cover periods when steam not available

D) Provision of auxiliary heating to maintain stripper temperature during periods when plant
is offline

E) Initiate solvent and water wash flows in absorber prior to CCGT begins firing

Note -~ the design of this plant differs from the
referenced GTCC carbon capture plants in that
the CHP can be operated independently of the
kilns as opposed to.the GTCC example where the
heat and power are provided by the GTCC.
Therefore not all these techniques are applicable.

A) Segregation inventory during start-up is not
considered as all the available inventories i.e.,
fresh solvent tank, solvent tank, and solvent
sump tank are used to support whole CCU
system (absorber and regenerator).

B) During normal operation, the solvent will
always circulate in the system and in case the
lean solvent in the system needs make-up
(concentration reduced), fresh solvent (70% wt)
will be supplied to the system from Fresh Solvent
Tank. In the case of system shut down for
maintenance/inspection, solvent from the system
will be transferred to the Solvent Tank

C) Not applicable

D) Boiler can be operated independently from
steam plant to provide for heat requirements.

E) Solvent and water systems can be stated
independently of the cement facility. Initiating
solvent and wash water circulation in absorber
requires power from CHP. It has been considered
in the Pre-FEED that for first start-up the CHP,
~1.8 MW power will be imported from the grid.
Once the CHP can supply power to the CCU,
solvent and water wash circulation will be
initiated.

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 13
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Atmospheric Emissions

Employ multi-stage water wash system to reduce Amine (and volatile organic compound
(VOC) emissions)

Heidelberg
Materials

Project Status

Absorber design is to include multi stages of
washing-to reduce the amine emission on the
treated gas. (Ref 5).

Future Actions
/Considerations

Emerging
Techniques
for PCC

Amine mist formation in absorber must be prevented. Following techniques can be applied
- Brownian diffusion filters

- SOs3 removal by acid condensation on surfaces of gas/gas heater

- Gradual flue gas cooler

To prevent amine mist formation in the absorber,
absorber is designed with multi washing stages
and propriety demisters are installed to maximise
recovery of amine mist from the treated gas.
(Ref 5).

To reduce oxidative degradation in the absorber a possible counter measure would be to
reduce oxygen levels in flue gas. Options for this are

A) (at Source) Increase fuel-air ratio in the CCGT and Aux. Boiler burners

B) Removal of dissolved oxygen from rich solvent through membrane to oxygen scavenger
(opportunity is still maturing)

Requirement for A) or B) is not anticipated due
to design including SCR for boiler to meet
emission standards

Include water wash stage using acid (dilute sulphuric acid for example) to react with
ammonia. Implement after the initial water wash. This process will result in additional
waste stream of reject sulphuric acid and causes formation of ammonium. salts which will
need consideration for correct removal and disposal.

As per above, acid wash will be included in
design of the absorber tower.

All open-ended lines need caps or secondary valves to seal each line.

Part of standard design procedures

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 14
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Atmospheric Emissions

Future Actions
/Considerations

Existing Techniques

Common BAT | BAT is to use an integrated waste gas management and treatment strategy that This is.in core design and objective of the

Waste Gas 4 includes, in order of priority project. The flue gas from the existing kiln and
process, new CHP boiler will undergo the following key
integrated recovery and treatments:-

abatement techniques.
SCR (CHP boiler package) is used to reduce NOx
The integrated waste gas management and treatment strategy is based on the emissions from the boiler.

inventory in CWS BAT 2.
CCU will recover (up to 95%) of CO2 from the
It takes into account factors such as greenhouse gas emissions and the consumption | flue gas streams from the existing kiln and new
or reuse of energy, water and materials associated with the use of the different boiler.

techniques.
Water wash tower will be used to reduce amine
emissions.

Other emission sources (i.e., Oz venting,
intermittent Hz> venting and N2 gas blanket
venting from storage tanks will not require

treatment)
BAT | In order to facilitate the recovery of materials and the reduction of channelled Part of design.
5 emissions to air, as well as to increase energy efficiency, BAT is to combine waste Normally treated flue gas will be emitted via the
gas streams with similar characteristics, thus minimising the number of emission new stack.

points
In event where the carbon capture unit is not
available, flue gas from the boiler can be routed
directly to the new stack.

In events where CO2 export is not possible
(startup/shutdown/upset) COz is recombined
with the treated flue gas and emitted.
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Reference Description Project Status Future Actions
/Considerations

Common BAT | BAT is to ensure that the waste gas treatment systems are Part of inherent design process
Waste Gas 6 A) appropriately designed (e.g., considering the maximum flow rate and pollutant
concentrations),

B) operated within their design ranges, and

C) maintained (through preventive, corrective, regular and unplanned maintenance)
so as to ensure optimal availability, effectiveness and efficiency of the equipment.

BAT | BAT is to continuously monitor key process parameters (e.g., waste gas flow and CO2 metering package is included in Design on Requirement for flow
7 temperature) of waste gas streams being sent to pre-treatment and/or final the export line. and temperature
treatment. monitoring of the flue

gas as it enters the
carbon capture unit to
be confirmed.

BAT | In order to increase resource efficiency and to reduce the mass flow of dust and Quencher column is in design which removes

13 particulate-bound metals sent to the final waste gas treatment, BAT is to recover salts from the flue gas. These form a slurry which
materials from process off-gases by using one or a combination of the techniques is sent to the cement plant for use in the cement
given below and to reuse them. production.
A) Cyclone

B) Fabric Filter
C) Absorption

BAT | In order to reduce channelled emissions to air of CO, NOX and SOX from thermal Option G) SCR is within design to reduce NOx
16 | treatment, BAT is to use technique (C) and one or‘a combination of the other emission levels and ensure compliance with
techniques given below. permit levels.
A) Choice of Fuel (primarily targets ... NOx & SOX)
B) Low NOx burner (NOx only) SOx and CO emissions from natural gas
C) Optimisation of catalytic or thermal oxidation (CO & NOx) combustion are not anticipated to pose a
D) Removal of high levels of NOx precursors (NOx) compliance issue.

E) Absorption (SOx)
F) Selective Catalytic Reduction (NOx)
G) Selective non-Catalytic Reduction (NOx)
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Reference Description Project Status Future Actions
/Considerations

Common In order to reduce channelled emissions to air of ammonia from the use of SCR or BAT consideration is in design of the SCR.
Waste Gas 17 | SNCR for the abatement of NOx emissions (ammonia slip), BAT is to optimise the Refer to-process description (Ref 5) which
design and/or operation of SCR or SNCR i.e., optimised reagent to NOX ratio, directly mentions ammonia slip issue and options
homogeneous reagent distribution and optimum size of the reagent drops. to reduce, including

1) uniformly distributed inject of Ammonia across
catalyst bed

2) potential option for ammonia slip catalysis
downstream of SCR for additional NOx removal
and also CO reduction which will be explored
further in FEED if deemed necessary.

BAT | In order to reduce channelled emissions to air of inorganic compounds other than Part of standard design processes and

18 channelled emissions to air of ammonia from the use of SCR/SNCR, channelled considerations to minimise noise where possible
emissions to air of CO, NOx and SOx from the use of thermal treatment, and via incorporating noise level requirements in
channelled emissions to air of NOx from process furnaces/heaters, BAT is to use one | vendor quotes and appropriate site layout to
or a combination of the techniques given below. avoid direct line between noisy equipment and
A) Absorption (Cl2, HCI, HCN, HF, NH3, NOx, SOx) neighbours as far as practical and possible.

B) Adsorption (HCI, HF, NH3, SOx)

C) SCR (NOx)

D) SNCR (NOx)

Techniques not primarily used to reduce inorganic compound emissions:
E) Catalytic Oxidation (NH3)

F) Thermal Oxidation (NH3, HCN)
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Reference Description Project Status Future Actions
/Considerations

Common In order to prevent or, where that is not practicable, to reduce diffuse VOC Reduction of any fugitive emissions is stipulated
Waste Gas 23 emissions to air, BAT is to use a combination of the techniques given below with the in the Environmental Basis of Design via
following order of priority. minimisation of potential leak sources and use of
A) Limiting number of emission sources (minimise pipe lengths, reduce no. of low leak equipment where practical.
connections, welded fittings etc)
B) Use of high-integrity equipment See also BAT 17 of Common Wastewater

C) Collecting diffuse emissions and treating off-gases

D) Facilitating access and/or monitoring activities

E) Tightening

F) Replacement of leaky equipment and/or parts

G) Reviewing and updating process design (i.e., reduce use of solvents, lowering
operating Temp, lower VOC content in product)

H) Reviewing and updating operating conditions

I) Using closed systems

J) Using techniques to minimise emissions from surfaces (i.e., periodically skimming
open surfaces; stalling anti-evaporation floating elements on open surfaces; using
fixed roof tanks & Waste gas treatment

Common BAT | In order to facilitate the recovery of compounds and the reduction of emissions to Requirement for closed
Wastewater 15 air, BAT is to enclose the emission sources and to treat the emissions, where drain system on streams
possible. which may emit to

atmosphere or prove to
be odorous to be
established
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U= worley
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Atmospheric Emissions

In order to reduce emissions to air, BAT is to use an integrated waste gas
management and treatment strategy that includes process-integrated and waste gas
treatment techniques. The integrated waste gas management and treatment
strategy is based on the inventory of waste gas streams (see CWW BAT 2) giving
priority to process-integrated techniques.

Heidelberg
Materials

Project Status

This is in core design and objective of the
project.

The flue gas from the existing kiln and new CHP
boiler will undergo the following key treatments
SCR (CHP boiler package) is used to reduce NOx
emissions from the boiler.

CCU will recover (up to 95%) of CO2 from the
flue gas streams from the existing kiln and new
boiler.

Water wash tower will be used to reduce amine
emissions.

Other emission sources (i.e., Oz venting,
intermittent Hz> venting and N2 gas blanket
venting from storage tanks will not require
treatment)

Future Actions
/Considerations

BAT
19

In order to prevent or, where that is not practicable, to reduce diffuse VOC
emissions to air, BAT is to use a combination of the techniques given below.

Items A-F are applicable to the design phase
scope and are part of inherent design
considerations. Reduction of any fugitive
emissions is stipulated in the Environmental
Basis of Design via minimisation of potential leak
sources and use of low leak equipment where
practical.

BAT
21

In order to prevent or, where that is not practicable, to reduce odour emissions from
waste water collection and treatment and from sludge treatment, BAT is to use one
or a combination of the techniques given below.

A) Minimise residence times, in particular under-anaerobic conditions.

B) Chemical treatment/(e.g. oxidation or precipitation of hydrogen sulphide).

C) Optimise aerobic treatment (i.e., controlling the oxygen content; frequent
maintenance of the aeration system; use of pure oxygen; removal of scum in tanks).
D) Enclosure with collection of the odorous waste gas for further treatment.

E) End-of-pipe treatment (i.e., biological treatment; thermal oxidation).

Requirement for odour mitigation will be
established in the EIA and feedback into the
design.
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Future Actions
/Considerations

Reference Project Status

Common BAT is to locate a tank operating at, or close to, atmospheric pressure aboveground. Part of design. No high-pressure storage tanks as
Wastewater 3 part of design.
However, for storing flammable liquids on a site with restricted space, underground
tanks can also be considered. For liquefied gases, underground, mounded storage or
spheres can be considered, depending on the storage volume.
BAT | BAT is to apply either a tank colour with a reflectivity of thermal or light radiation of Design of storage tanks to be established in FEED
4 at least 70 %, or a solar shield on aboveground tanks which contain volatile
substances
BAT | BAT is to abate emissions from tank storage, transfer and handling that have a Leak prevention will be covered by inherent
5 significant negative environmental effect. proper design of the storage tanks.
The principle of ‘emissions minimisation in tank storage’ is that — within a certain
time frame - all emissions from the tank storage, transfer and handling will be Hot oil tanks are be blanketed by nitrogen.
abated before they are emitted. This includes the following emissions arising from Ammonia storage bullets will have nitrogen
normal operational activities and from incidents: blanket and vent scrubber to reduce odour
A) emissions to air emissions.
B) emissions to soil
C) emissions to water
D) energy consumption
E) waste.
Emissions BAT | BAT is to apply dedicated systems; Dedicated systems are generally not applicable Interpretation of this BAT "dedicated systems" is
from 7 on sites where tanks are used for short to medium-term storage of different that tanks are regulated to single content type
Storage products. (i.e. store only water) to avoid potential cross
contamination.
In design. Dedicated tanks for each stored
chemical or stream.
BAT | For other substances, BAT is to apply a vapour treatment installation, or to install an | Ammonia bullets will be fitted with vent
12 | internal floating roof. Direct contact floating roofs and non-contact floating roofs are scrubbers
BAT.
BAT | For tanks < 50 m3, BAT is to apply a pressure relief valve set at the highest possible PSV pressures are established as part of inherent
13 | value consistent with the tank design criteria. design process
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Reference Description Project Status Future Actions
. N /Considerations

Emissions BAT | For other substances, BAT is to do all, or a combination, of the following techniques, Requirement to be established while tank design
from 15 | depending on the substances stored: matures
Storage A) apply pressure vacuum relief valves;

B) up rate to 56 mbar;

C) apply vapour balancing;

D) apply a vapour holding tank, or
E) apply vapour treatment.

BAT | BAT is to abate emissions from tank storage, transfer and handling that have a Ammonia bullets will be fitted with vent

33 | significant negative environmental effect. scrubbers to prevent odour emissions

BAT | BAT for valves include: Valve design / choice is to be studied in FEED.

39 | A) correct selection of the packing material and construction for the process BAT requirements will be covered by inherent
application design processes

B) with monitoring, focus on those valves most at risk (such as rising stem control
valves in continual operation)

C) applying rotating control valves or variable speed pumps instead of rising stem
control valves

D) where toxic, carcinogenic or other hazardous substances are involved, fit
diaphragm, bellows, or double walled valves

E) route relief valves back into the transfer or storage system or to a vapour
treatment system.

BAT | BAT is to use the correct selection of pump and seal types for the process Specifics on the pump design to be established in
40 application, preferably pumps that are technologically designed to be tight such as FEED. This will be included as part of inherent
canned motor pumps, magnetically coupled pumps, pumps with multiple mechanical design/equipment choice, with advisement from
seals and a quench or buffer system, pumps with multiple mechanical seals and vendor to ensure correct design choice for
seals dry to the atmosphere, diaphragm pumps or bellow pumps. process conditions.
BAT | BAT for compressors transferring non-toxic gasesis to apply gas lubricated BAT requirements to be
41 mechanical seals. incorporated into

compressor OEM design.
BAT for compressors, transferring toxic gases is to apply double seals with a liquid or
gas barrier and to purge the process side of the containment seal with an inert
buffer gas. In very high pressure services, BAT is to apply a triple tandem seal
system.
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Reference Description Project Status Future Actions
/Considerations

Emissions BAT for roads that are used by trucks and cars only, is applying hard surfaces to the Design basis_ is to pave access roads to the site.
from 49 roads of, for example, concrete or asphalt, because these can be cleaned easily to
Storage avoid dust being swirled up by vehicles. However, applying hard surfaces to the

roads is not justified when the roads are used just for big shovel vehicles or when a
road is temporary.

Industrial BAT | BAT for reduction of emissions to Air:- Hybrid cooling includes dry surface coils to Further study of plume
Cooling 20 | Wet Cooling Towers reduce visible plumes from the system. dispersion will be
A) Avoid plume reaching ground level by ensuring plume reaches sufficient height required to advise on A
and with minimum discharge velocity at tower outlet Drift losses are expected to be 0.005% well and C.
B) Avoid plume formation via application of plume suppressing techniques (i.e., below BAT requirement (Ref 15).

reheating of air)

C) Avoid affecting indoor air quality via design and positioning of tower outlet to
avoid risk of air intake by air conditioning systems

D) Reduce drift loss by applying drift eliminators with a loss <0.01% of total
recirculating flow

Large BAT | BAT is to monitor key process parameters relevant for emissions to air and water A-B are in design and monitoring requirements
Combustion 3 including those given below stipulated in the Environmental Basis of Design
Plants Flue Gas and Environmental Monitoring and Management

A) Flow - Periodic or continuous determination Plan.

B) Oxygen Content, temperature and pressure - Periodic or continuous

measurement

C) Water vapour content - Periodic or continuous measurement

Wastewater from flue-gas treatment
D) flow, pH and Temperature - Continuous measurement
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Description

BAT is to monitor emission to air with at least the frequency given below in

Heidelberg
Materials

Project Status

Items A-E, H and I are in Design, stipulated by

4 accordance with EN Standards. If EN standards are not available, BAT is to use ISO, the Environmental Basis of Design monitoring
national or other international standards that ensure the provision of data of an requirements and standards.
equivalent scientific quantity.

The following should be monitored continuously: Items F and G are not applicable to this project.
A) Oxides of Nitrogen (NOx)
B) Carbon Monoxide (CO)
C) Sulphur Dioxide (S02)
D) Dust (Specifically Standard EN 13284-1 and EN 13284-2)
E) Methane (CHa4) (natural gas engines)
F) HF (boilers burning process fuels from chemical industry)
G) PCDD/F (boilers burning process fuels from chemical industry)
The following are to be monitored when Selective Catalytic Reduction/Selective non-
Catalytic Reduction is employed in the combustion plant:
H) NHs - Continuous
I) SOs - at least once per year
BAT | In order to improve the general environmental performance of combustion plants Part of inherent design of the CHP.

6 and to reduce emissions to air of CO and unburnt substances, BAT is to.@nsure Vendor will recommend optimal performance of
optimised combustion and to use an appropriate combination of the techniques given | boiler based on provided process characteristics
below
Fuel Blending and mixing
A) Maintenance of the combustion system
B) Advanced Control System
C) Good Design of the Combustion Equipment
D) Fuel Choice

BAT | In order to reduce emissions of ammonia to/air from the use of selective catalytic BAT consideration is in design of the SCR.
7 reduction (SCR) and/or selective non-catalytic reduction (SNCR) for the abatement Refer to process description (215000-00190-

of NOX emissions, BAT is to optimise the design and/or operation of SCR and/or
SNCR (e.g. optimised reagent to-NOX ratio, homogeneous reagent distribution and
optimum size of the reagent drops).

The BAT-associated emission level (BAT-AEL) for emissions of NH3 to air from the
use of SCR and/or SNCR is < 3-10 mg/Nm? as a yearly average or average over the
sampling period.

The lower end of the range can be achieved when using SCR and the upper end of
the range can be achieved when using SNCR without wet abatement techniques.

000-PR-REP-0006) which directly mentions
ammonia slip issue and options to reduce,
including

1) uniformly distributed inject of Ammonia across
catalyst bed

2) potential option for ammonia slip catalysis
downstream of SCR for additional NOX removal
and also CO reduction which will be explored
further in FEED if deemed necessary.
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/Considerations

Large In order to prevent or reduce emissions to air during normal operating conditions, SCR OEM will advise operating envelope and
Combustion 8 BAT is to ensure, by appropriate design, operation and maintenance, that the recommended replacement schedule.
Plants emission abatement systems are used at optimal capacity and availability
BAT | In order to improve the general environmental performance of combustion and/or (i) fuel characteristics are known based on same
9 gasification plants and to reduce emissions to air, BAT is to include the following natural gas supply as per existing kiln facility.

elements in the quality assurance/quality control programmes for all the fuels used,

as part of the environmental management system (see Large Combustion Plant BAT . A i )
1). ii) operational consideration

i) Initial full characterisation of the fuel used in accordance with EN standards. 1SO, . . .
national or other international standards may be used provided they ensure the iii) operational consideration
provision of data of an equivalent scientific quality;

ii) Regular testing of the fuel quality to check that it is consistent with the initial
characterisation and according to the plant design specifications.

iii) Subsequent adjustment of the plant settings as and when needed and practicable
(e.g. integration of the fuel characterisation and control in the advanced control
system.

BAT | BAT is to appropriately monitor emissions to air and/or to water during' OTNOC. Environmental basis of design stipulates

11 Continuous emission monitoring of the new
stack, which will record pollutant levels during
the plant normal operational state and otherwise.
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In order to increase the energy efficiency of combustion, gasification and/or IGCC

Heidelberg
Materials

Project Status

Optimisation _techniques (i.e., a, b, ¢, g, p.etc)

12 units operated = 1 500 h/yr, BAT is to use an appropriate combination of the are captured as part of standard design
techniques given below: processes and OEM advisement based on
a) Combustion optimisation provided process characteristics.
b) optimisation of the working medium conditions (i.e., pressure/temp) Project design is to use CHP with waste heat
c) Optimisation of the steam cycle recovery as default and the flue gas from the
d) minimisation of energy consumption existing kiln is used as pre-heated combustion
e) Preheating of Combustion air air.
f) Fuel Preheating
g) Advanced Control Systems
h) Feed-water preheating using recovered heat
i) Heat recovery by cogeneration (CHP)
j) CHP readiness (future potential of heat use)
k) fuel-gas condenser
1) Heat accumulation
m) Wet Stack
n) Cooling Tower Discharge
o) Fuel Pre-drying
p) Minimisation of heat losses
q) Advanced Materials
r) Steam turbine upgrade
s) Supercritical and ultra-supercritical steam conditions
BAT | In order to prevent or reduce NOX emissions to air from the combustion of natural Boiler design is to be established in FEED with
41 gas in boilers, BAT is to use one or a combination of the techniques given below. advisement form OEM.
A) Air and/or fuel staging Design will have low-NOx burner technology (C.)
B) Flue-gas recirculation and (G) SCR is in design.
C) Low-NOX burners (LNB)
D) Advanced control system Overall impact is circa 90% reduction in NOX
E) Reduction of the combustion air temperature emissions compared to existing cement plant
F) Selective non-catalytic reduction (SNCR)
G) Selective catalytic reduction (SCR)
BAT | In order to prevent or.reduce CO emissions to air from the combustion of natural No permit compliance issue with CO emissions
44 gas, BAT is to ensure optimised combustion and/or to use oxidation catalysts. has been identified.
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Description

BAT is to monitor key process parameters relevant for emissions to air and water

Heidelberg
Materials

Project Status

A) CEMS is stipulated in design by the

air, in particular of dust, organic compounds and odour, BAT is to use an appropriate
combination of the techniques given below.

A) Minimising the number of potential diffuse emission sources (appropriate design
of piping layout, favouring use of gravity transfer; limiting drop. height of material;
wind barriers etc)

B) Selection and use of high-integrity equipment (High-integrity seals/gaskets;
pumps/compressors with mechanical seals; magnetically driven pumps etc)

C) Corrosion prevention (appropriate selection of construction materials and lining.
Coating of equipment with corrosion inhibitors)

D) Containment, collection and treatment of diffuse emissions (i.e., maintaining the
enclosed equipment/buildings.under adequate pressure; collecting and directing
emissions to an abatement system)

E) Dampening - (i.e., for.dry material and dust)

F) Maintenance (including ensuring access to potentially leaky equipment; regularly
controlling protective equipment such as lamellar curtains, fast action doors)

G) Cleaning of waste treatment and storage areas

H) Leak Detection and Repair Programme

Incineration 3 including those given below. Environmental Basis of design
Continuous Monitoring of B) not‘applicable
A) Flue gas - flow, O2 content, Temperature, pressure, water vapour C) not applicable
B) Combustion chamber - Temperature D) not applicable
C) Wastewater from wet FGC - Flow, pH, Temperature
D) Waste Water from bottom ash treatment plants - Flow. pH, conductivity
BAT | In order to prevent the contamination of uncontaminated water, to reduce emissions | Segregation of wastewater streams is in design -
32 to water, and to increase resource efficiency, BAT is to segregate waste water refer to drainage philosophy
streams and to treat them separately, depending on their characteristics.
Waste BAT | In order to prevent or, where that is not practicable, to reduce odour emissions, BAT | Odour assessment will be undertaken as part of
Treatment 13 is to use one or a combination of the techniques given below the Environmental Impact assessment and
A) Minimising residence time (open systems only) feedback into design if mitigation measures are
B) Using Chemical Treatment to destroy or reduce the formation of odorous required.
compounds
C) Optimising aerobic treatment (use of pure oxygen; removal of scum in tanks;
frequent maintenance of aeration system)
BAT | In order to prevent or, where that is not practicable, to reduce diffuse emissions to Not fully applicable to the scope of the project,
14 however project design is to implement many of

these techniques throughout

Table 3-1: Atmospheric Emissions:.Emerging and Existing BAT

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0 26




3.4.2

Reference

Emerging

Blue H:>

Common
Waste Water

Techniques for

BAT
2

MITSUBISHI
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Emissions to Water

Emissions to Water

Future Actions /
Considerations

Description

Emerging Techniques
All wastewater streams are to be identified, including process condensate and other
effluents such as steam system blowdown, cooling water blowdown, rain water, oily water,
water treatment effluent and water used for cleaning.

Suitable segregation strategies and methods of treatment to meet discharge consent limits
are to be defined.

Heidelberg
Materials

Project Status

Wastewater/effluent stream segregation
is part of design.

Details of effluent stream
handling/drainage shall be detailed in
the upcoming drainage philosophy
document (Ref 11).

Water consumption and volume of contaminated water should be minimised through
design of the hydrogen production process, optimisation of water management through
segregation of contaminated water streams (from water wash, condensate) and of
noncontaminated water streams (once through cooling, rain water).

In order to facilitate the reduction of emissions to water and air.and the reduction of water
usage, BAT is to establish and to maintain an inventory of waste water and waste gas
streams, as part of the environmental management system.

Wording is for H2 production therefore
not directly applicable, however
thematic approach to correct
segregation of contaminated and non-
contaminated streams is applicable and
part of design (Ref 5)

Existing Techniques e

Note - Project has zero-discharge design
policy, with effluent streams being sent
to the existing cement facility for reuse.

Air emissions inventory fall under scope
of the Emissions, discharge and waste
schedule (Ref 8) which will be prepared
in FEED.

BAT

For relevant emissions to water as identified by the inventory of waste water streams (see
Common Wastewater BAT 2), BAT is to monitor key process parameters (including
continuous monitoring of waste water flow, pH and temperature) at key locations (e.g.
influent to pre-treatment and influent to final treatment).

Wastewater/effluent flow metering is to
be included in design as per the
requirements of the Environmental Basis
of Design (Ref 1).

Environmental Management and
monitoring plan (Ref 9) is to be
developed in FEED and include
requirement for flow metering to allow
for water balance to be determined.
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Reference Description Project Status Future Actions /
Considerations

Common BAT | In order to reduce the usage of water and the generation of waste water, BAT is to reduce Reduction of raw water use is in design
Waste Water 7 the volume and/or pollutant load of waste water streams, to enhance the reuse of waste with key elements:
water within the production process and to recover and reuse raw materials.

1. Choice of re-circulating water cooling
rather than once through system.

2. Air coolingwill be used where feasible
to reduce cooling water requirements.
3. Condensate will be recovered from
process and routed to the WWT unit for
reuse

4. Raw water intake will supplemented
with cooling tower blowdown and waste
water from absorption tower (post
treatment) (Ref 5)

BAT | In order to prevent the contamination of uncontaminated water and to reduce emissions In design.
8 to water, BAT is to segregate uncontaminated waste water streams from waste water
streams that require treatment. Effluent streams are identified against

required treatment in the ZLD Study
(Ref 10) and process description (Ref 5).
Drainage philosophy will be prepared in
FEED (Ref 11) which details the

drainage routes for contaminated/
uncontaminated effluent streams

BAT | In order to prevent uncontrolled emissions to water, BAT is to provide an appropriate Considered in design, wastewater
9 buffer storage capacity for waste water incurred during other than normal operating treatment plant will have a Buffer
conditions based on a risk assessment (taking into account e.g. the nature of the storage tank, with recommended
pollutant, the effects on further treatment, and the receiving environment), and to take capacity for 6 hours retention at design
appropriate further measures (e.g. control, treat, reuse). continuous flow (Ref 10).
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In order to reduce emissions to water, BAT is to use an integrated waste water

Heidelberg
Materials

Project Status

Note - project policy is zero-discharge of

10 management and treatment strategy that includes an appropriate combination of the waste waters, therefore response given
techniques in the priority order given below. is regarding treatment steps prior to
a) Process-integrated techniques - Techniques to prevent or reduce the generation of reuse of effluent streams in cooling
water pollutants water.
b) Recovery of pollutants at source - Techniques to recover pollutants prior to their
discharge to the waste water collection system Effluent Sent to the wastewater
c) Waste water pre-treatment - Techniques to abate pollutants before the final waste treatment plant (prior to being used as
water treatment. Pre-treatment can be carried out at the source or in combined streams cooling water) will undergo (in order):
d) Final waste water treatment - Final waste water treatment by, for example, preliminary 1. flocculation and clarifier thickening
and primary treatment, biological treatment, nitrogen removal, phosphorus removal 2. filter step
and/or final solids removal techniques before discharge to receiving water body 3. Chemical treatment (Biocide,
corrosion inhibitor, antiscale dosing)
FeCls and Ca(OH)2 to be used for
thickening.
BAT | In order to reduce the volume of waste water sludge requiring further treatment or Items (A) and (B) are in design. See
14 comments made to Common wastewater

disposal, and to reduce its potential environmental impact, BAT is to use one or a
combination of the techniques given below.

A) Conditioning - Chemical conditioning (i.e. adding coagulants and/or flocculants) or
thermal conditioning (i.e. heating) to improve the conditions during sludge
thickening/dewatering. Not applicable to inorganic sludges.

B) Thickening/dewatering (i.e., sedimentation, centrifugation, flotation, gravity belts, or
rotary drums; Dewatering can be carried out by belt filter presses or plate filter presses).

C) Stabilisation (i.e., chemical treatment, thermal treatment, aerobic digestion, or
anaerobic digestion). Not applicable to.inorganic sludges. Not applicable for short-term
handling before final treatment.

D) Drying via direct or indirect contact with a heat source. Not applicable to cases where
waste heat is.not available or cannot be used.

BAT 7 above.
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Emissions to Water

Heidelberg
Materials

Project Status

Future Actions /

Emissions
from Storage

BAT
20

Corrosion is one of the main causes of equipment failure and can occur both internally and
externally on any metal surface. BAT is to prevent corrosion by:

A) selecting construction material that is resistant to the product stored

B) applying proper construction methods

C) preventing rainwater or groundwater entering the tank and if necessary, removing
water that has accumulated in the tank

D) applying rainwater management to bund drainage

E) applying preventive maintenance, and

F) where applicable, adding corrosion inhibitors, or applying cathodic protection on.the
inside of the tank.

OEM for tanks will provide appropriate
tank design for the contents.

Note - tanks will be dedicated storage
units, preventing risk of improper use

Considerations

BAT
21

To avoid corrosion, BAT is to apply to the outside of the tank:
A) a corrosion-resistant coating

B) plating, and/or

C) a cathodic protection system.

The (new) stack will be subject to
Continuous emission monitoring of flue
gas pollutant concentrations including
NOx, SO2, CO, PM, Ammonia, Amine.
Full requirements are detailed in the
Environmental Basis of Design (Ref 1).

BAT

BAT is to prevent Stress corrosion cracking (SCC) by:
A) stress relieving by post-weld heat treatment, and
B) applying a risk based inspection

Part of OEM appropriate design

BAT
24

BAT is to apply leak detection on storage tanks.containing liquids that can potentially
cause soil pollution. The applicability of the different techniques depends on the tank type.
The four different basic techniques that can be‘used to detect leaks are:

A) release prevention barrier system

B) inventory checks

C) acoustic emission method

D) soil vapour monitoring.

A) is in design. Tanks with potential to
leak will be situated on concreted areas
with appropriate kerbing/
containment/sump for tank capacity.

B-D are operational recommendations.

BAT
25

BAT is to achieve a ‘negligible risk level’ of soil pollution from bottom and bottom-wall
connections of aboveground storage tanks. However, on a case-by-case basis, situations
might be identified where an ‘acceptable risk level’ is sufficient.

See comment above

215000-00190-000-EN-REP-00005 BAT Demonstration Report Rev 0

30



Reference

MITSUBISHI
HEAVY INDUSTRIES

Emissions to Water
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Project Status

Future Actions /

Emissions
from Storage

BAT

For building new single walled tanks containing liquids that pose a risk for significant soil

Tanks with potential to leak will be

Considerations

27 pollution or a significant pollution of adjacent watercourses, BAT is to apply a full, situated on concerted areas with
impervious, barrier in the bund. appropriate kerbing/containment/sump
Impervious barriers include: for tank capacity.

A) a flexible membrane, such as HDPE
B) a clay mat

C) an asphalt surface

D) a concrete surface.

BAT | To prevent overfilling due to rainfall in situations where the basin or lagoon is not‘covered, | Part of inherent design

31 | BATis to apply a sufficient freeboard

BAT | Where substances are stored in a basin or lagoon with a risk of soil contamination, BAT is Design of the attenuation pond is to be

32 | to apply an impervious barrier. This can be a flexible membrane, a sufficient clay layer or established in FEED and consideration
concrete. for contamination prevention will be

taken into account.

BAT | BAT is to apply aboveground closed piping in new situations. Part of inherent design process

34 | For existing underground piping it is BAT to apply a risk and reliability-based maintenance
approach

BAT | BAT is to minimise the number of flanges by replacing them with welded connections, Part of inherent design processes

35 | within the limitation of operational requirements for equipment maintenance or transfer
system flexibility.

BAT | BAT is to prevent corrosion by: Will be part of tank OEM design -

36 A) selecting construction material that is resistant to the product appropriate design for target substance
B) applying proper construction methods
C) applying preventive maintenance, and
D) where applicable, applying an internal coating or adding corrosion inhibitors.

BAT | To prevent the piping from external.corrosion, BAT is to apply a one, two, or three layer Pipeline material selection will be

37

coating system depending-on the site-specific conditions (e.g. close to sea). Coating is
normally not applied to plastic or stainless steel pipelines.

performed as part of FEED
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Emissions to Water

For reduction of water need/use, BAT is to

A) Optimise heat reuse to reduce need for (additional) cooling

B) Apply recirculating systems

C) Apply hybrid cooling system

D) Apply dry-air cooling (evaluation needed, potentially more beneficial for pre-cooling at
higher temperatures where water demand would be excessive)

E) Optimisation of cycles of concentration (increases water conditioning demand)

Note - Use of groundwater is not BAT

Heidelberg
Materials

Project Status

Option (B) recirculating system is
included in design to provide primary
cooling. Design is to have a Hybrid
cooling tower (wet-dry) with cooling
system designed for 5-stages of
concentration.

To further reduce water requirements air
cooling will be applied where practical.
(Ref 15).

BAT

Measures should be taken in the design phase of wet cooling system using the following
order of approach:

A) identify process conditions (pressure, T, corrosiveness of substance),

B) identify chemical characteristics of cooling water source,

C) select the appropriate material for heat exchanger combining both process conditions
and cooling water characteristics,

D) select the appropriate material for other parts of the cooling system;,

E) identify operational requirements of the cooling system,

F) select feasible cooling water treatment (chemical composition) using less hazardous
chemicals or chemicals that have lower potential for impact on the environment

G) apply the biocide selection scheme

H) optimise dosage regime by monitoring of cooling water and systems conditions

Process conditions and water
quality/characteristics are presented in
Cooling Study (Ref 15).

Cooling tower will be mainly fabricated
from FRP with PVC drift eliminators and
filling.

Due to Zero-Liquid Discharge
requirements, split cooling scheme is
viewed as optimal approach (air and
hybrid water cooling).

Considerations have been highlighted for
the chloride content and low pH of the
water which will promote oxidization of
the stainless steel at lower temperatures
which will impact other parts of the
cooling system.

Note - makeup waters will contain some
level of CO2 which will necessitate
requirement for stainless steel.

Biocide selection and dosing regime are
to be confirmed as treatment package
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Heidelberg
Materials

Emissions to Water

Reference Description Project Status Future Actions /
Considerations

design-matures.

Indus_trial BAT | BAT is to reduce emissions to water by design and maintenance techniques including: Cooling system design is still maturing
Cooling 9 All wet systems: however A) and B) are both part of the
Systems A) Undertake analysis of corrosiveness and process substance as well as of cooling water inherent design process.

to select right material.
B) Design cooling system to avoid stagnant.zones.

Considerations for the water corrosion
levels are already being looked at (see
comments to BAT 8 above)

BAT | Shell & tube heat exchanger: Specifics on the design of the heat
10 | BAT is to reduce emissions to water by design and/maintenance techniques including: exchangers are to be established in
- Design to facilitate cleaning by having cooling water flow inside tube and heavy fouling FEED.

medium on tube size/surface
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Emissions to Water

Heidelberg
Materials

Project Status

Future Actions /

BAT
11

Condensers of power plants:

BAT is to reduce emissions to water by design and maintenance techniques including:

A) Reduce corrosion sensitiveness via application of Ti in condensers which use
seawater/brackish water

B) Reduce corrosion sensitiveness via use of low corrosion allows (stainless steel with high
putting index/copper nickel)

C) Use of automated cleaning systems with foam balls or brushes.

Cooling-Study (415000-00299000-PR-
REP-00003) has identified stainless steal
requirement due to CO2 and low pH in
water streams:

Considerations

BAT

Condensers and heat exchangers

BAT is to reduce emissions to water by design and maintenance techniques including:
A) Reduce deposition (fouling) by keeping water velocity > 0.8 m/s (1.8 m/s new
equipment and 1.5 m/s in case of tube bundle refit).

B) use of debris filters where clogging is a risk

A) minimum water velocity
to be verified with feedback
from OEM.

B) risk of clogging to be
looked at.

BAT

It is not BAT to use the following compounds in water treatment:

Listed compounds A-E, have been

to avoid formation of small cracks (technical solutions required for higher temp. diff.)

19 A) chromium compounds incorporated into the Environmental
B) mercury compounds Basis of Design as compounds to avoid
C) organometallic compounds in design.
D) mercaptobenzothiazole
E) shock treatment with biocidal substances other-than chlorine/bromine/ozone and h202
Industrial BAT | It is not BAT to use asbestos, wood preserves with CCA or TBTO (or similar) in cooling Asbestos is on the prohibited materials
Cooling 21 | tower. list of the basis of design.
Systems
Cooling tower construction will not
include wood materials and therefore no
requirement for wood preserves.
BZA4T BAT to reduce leakage is:- Temperature differential kept <50 degC across heat exchanger | Water cooling system controls will allow

control of the various operational
parameters of the system including
temperature to ensure it is kept within
recommended design specification.
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Emissions to Water

Heidelberg
Materials

Considerations
Industrial BAT | Shell & Tube heat Exchanger Heat exchanger design is to be
Cooling 25 | BAT to reduce leakage from S&THEX is : established, however
Systems A) Monitor process operation to ensure exchanger is operated within design limits A) is operational aspect
B)Apply wielding technology (where applicable) to ensure sufficient strength of tube/tube B) to be advised by OEM
plate construction
BAT | Equipment The cooling system design will allow for
26 | BAT to reduce leakage from equipment is to reduce corrosion by keeping temperature of control of the system performance
metal on cooling side <60 degC. parameters including temperature.
Optimal set points for these parameters
will be established with feedback from
the vendors.
BAT | Recirculating Cooling Systems Environmental Basis of Design (Ref 1) Metering and monitoring
28 | BAT to reduce leakage from recirculating systems is to apply constant monitoring of requires that adequate monitoring of requirements to be
blowdown to control dangerous substances wastewater effluent flow and quality to matured through FEED.
the wastewater treatment facility be
implemented to ensure proper treatment
of the facility.
BAT | Wet recirculating cooling systems Part of inherent design of cooling
29 | BAT to reduce biological growth is to tower/system.
A) Reduce light reaching cooling water Cooling water undergoes biocide
B) Avoid stagnant zones through design and apply optimised chemical treatment treatment (specifics of which to be
C) Clean using a combination of mechanical and chemical methods following outbreak determined).
D) Implement periodic monitoring of pathogens in cooling system
Large BAT | In order to reduce water usage and the volume of contaminated waste water discharged, A) Wastewater recycling is in design.
c°":|';'-r'::i°“ 13 | BAT is to use one or both of the techniques given below Example absorber blowdown is

A) Water recycling
B) Dry bottom ash handling (no water cooling)

captured, treated and reused in process
as cooling water.

B) not applicable to the project.
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Emissions to Water

Heidelberg
Materials

Project Status

Large' BAT | In order to prevent the contamination of uncontaminated waste water and to reduce In design. Segregation of wastewater
Combustion 14 | emissions to water, BAT is to segregate waste water streams and to treat them streams shall be included in design (ref
Plants separately, depending on the pollutant content process description).
Details of effluent stream
handling/drainage shall be detailed in
the upcoming drainage philosophy
document (Ref 11).
BAT | In order to reduce the quantity of waste sent for disposal from the combustion and/or Item (b) is applicable and within scope
16 gasification process and abatement techniques, BAT is to organise operations so‘as to of the plant design.
maximise, in order of priority and taking into account life-cycle thinking:
) o . . . . Wastewaters and recovered sludges
e waste prevention, e.g. maximise the proportion of residues which arise as by-products; from the Carbon Capture plant will be
e waste preparation for reuse, e.g. according to the specific requested quality criteria; routed to the existing cement facility for
e waste recycling; use (directly and indirectly) in
e other waste recovery (e.g. energy recovery), production of cement.
by implementing an appropriate combination of techniques such as
a) Generation of gypsum as a by-product
b) Recycling or recovery of residues in the construction sector
c) Energy recovery by using waste in the fuel mix
d) Preparation of spent catalyst for reuse
Waste BAT | In order to reduce the environmental risks associated with the reception, handling and In design - see responses to other BAT
Incineration 12

storage of waste, BAT is to use both of the techniques given below.
A) Impermeable surfaces with an adequate drainage infrastructure
B) Adequate waste storage capacity

docs
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Materials

Project Status

Heidelberg

Future Actions /

Waste
Treatment

BAT

In order to reduce the environmental risk associated with the storage of waste, BAT is to
use all of the techniques given below

Optimised Storage Location; including techniques such as

A) the storage is located as far as technically and economically possible from sensitive
receptors, watercourses, etc.;

B) the storage is located in such a way so as to eliminate or minimise the unnecessary
handling of wastes within the plant (e.g. the same wastes are handled twice or more or
the transport distances on site are unnecessarily long).

Adequate Storage Capacity

C) the maximum waste storage capacity is clearly established and not exceeded taking
into account the characteristics of the wastes (e.g. regarding the risk of fire) and the
treatment capacity;

D) The quantity of waste stored is regularly monitored against the maximum allowed
storage capacity;

E) the maximum residence time of waste is clearly established.

Safe storage operation

F) equipment used for loading, unloading and storing waste.is clearly-documented and
labelled;

G) wastes known to be sensitive to heat, light, air, water, etc. are protected from such
ambient conditions;

H) containers and drums are fit for purpose and stored securely.

Separate area for storage and handling of packaged hazardous waste
I) When relevant, a dedicated area is used for storage and handling of packaged
hazardous waste.

A Waste Management Plan (Ref 12) will

be developed in FEED to.cover the

storage and handling of waste for the

plant.

Considerations
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Description

In order to optimise water consumption, to reduce the volume of waste water generated
and to prevent or, where that is not practicable, to reduce emissions to soil and water,
BAT is to use an appropriate combination of the techniques given below.

A) Water management ( water-saving plans; optimising use of washing water; reducing
the use of water for vacuum generation)

B) Water recirculation

C) Impermeable surface (to avoid contamination of soil and/or adjacent water tostorage
area)

D) Techniques to reduce the likelihood and impact of overflows and failures from tanks
and vessels (i.e., overflow detectors, overflow pipes directed to contained drainage
system; secondary containment)

E) Roofing of waste storage and treatment areas (avoid rainwater getting in causing
overflow)

F) Segregation of water streams (Each water stream (e.g. surface run-off water, process
water) is collected and treated separately)

G) Adequate drainage infrastructure

H) Designh and maintenance provisions to allow detection and repair of leaks

I) Appropriate buffer storage capacity

Heidelberg
Materials

Project Status

Project.is implementing design choices
based on potential for water saving
including

B) Use of recirculating water cooling;

reuse of wastewater streams (example
blowdown from absorber is treated and
used as BFW). Recovery of condensate.

F) Segregation of effluent streams with
rationalisation of treatment based on
stream characteristics.

G+H) drainage design to be established
in FEED.

I) Buffer storage has been included in
wastewater treatment design for 6 hours
of normal flow rate.

BAT
21

In order to prevent or limit the environmental consequences of accidents and incidents,
BAT is to use all of the techniques given below, as part of the accident management plan
(see WT BAT 1).

A) Protection measures (i.e., protection of the plant against malevolent acts; fire and
explosion protection system; accessibility and-operability of control equipment in
emergency situations)

B) Management of incidental/accidental emissions (Procedures are established and
technical provisions are in place to.manage (in terms of possible containment) emissions
from accidents and incidents such as emissions from spillages, firefighting water, or safety
valves.)

C) Incident/accident registration and assessment system (i.e., logging and procedures to
identify, respond and lean from' incidents)

The (new) stack will be subject to
Continuous emission monitoring of flue
gas pollutant concentrations including
NOx, SO2, CO, PM, Ammonia, Amine.
Full requirements are detailed in the
Environmental Basis of Design (Ref 1).
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Emissions to Water

Reference Description Project Status Future Actions /
Considerations
Waste BAT | In order to improve the overall environmental performance, BAT is to monitor the waste Environmental Basis of Design (Ref 1) Metering and monitoring
Treatment 52 input as part of the waste pre-acceptance and acceptance procedures (see Waste requires that adequate monitoring of requirements to be
treatment BAT 2). wastewater effluent flow and quality to matured through FEED.

the wastewater treatment facility be
implemented to ensure proper treatment
of the facility.

Table 3-2: Emissions to Water: Emerging and Existing BAT
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3.4.3 Noise Emissions

The nature of BAT for noise control and management is broadly applicable across all industries outside of select few process specific items. As such, the
general noise mitigation BAT is repeated across several documents. To avoid duplication, these have been/collated and responded to as a single item.

Noise Emissions

Considerations

Emerging & Existing Te
BAT is to be implemented for prevention or reduction of noise,

Emerging Techniques for Part of standard design processes and

Blue H> with a plan for management of noise developed as appropriate to considerations to minimise noise where
the local environment. Noise reduction techniques to be possible via incorporating noise level
considered where necessary to include use of acoustic insulation requirements in vendor quotes and
or enclosures or screening through use of embankments or walls. appropriate site layout to avoid direct

line between noisy equipment and
neighbours as far as practical and

Equipment generating noise should be identified at the design

stage, and their environmental performance should be considered possible.
for intended operations, including:
A) an environmental noise assessment Action was raised in ENVID (#4) to
B) a noise management plan identify sound sources for facility and
C) plant design to consider the selection of enclosures of noisy undertake noise assessment to
equipment or operations determine noise levels at neighbouring
D) plant design to consider the location of noisy equipment or sites/residential areas. (Ref 7)
operations
E) plant design to consider the use of embankments to screen the
source of noise
F) plant design to consider the use of noise protection wall
Common Waste Water BAT | In order to prevent or, where that is not practicable, to reduce A-E are part of the inherent site layout
23 noise emissions, BAT is to use one or a combination of the design considerations to minimise
Also identical to techniques given below: noise levels.

A) Appropriate location of equipment.and buildings
B) Operational measures (i.e., improved inspection and
maintenance of equipment; closing doors and windows of
enclosed areas; equipment operation by experienced staff;
avoidance_of'noisy activities at night etc)
(BAT 37) C) Low-noise equipment
Waste Treatment D) Noise-control equipment (i.e., insulation, low-noise rated
(BAT 18) equipment, silencers etc) - .

E) Noise abatement - Inserting obstacles between emitters and
receivers

Large Combustion Plant
(BAT 17)
Waste Incineration
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Noise Emissions

Reference Description Project Status Future Actions /
Considerations

Industrial Cooling Mechanical Draught Cooling Towers Cooling system design is maturing. Design of cooling tower is to be

Systems 23 | BAT for reduction of noise emissions:- established. Techniques A-C shall be
A) Reduce fan noise through application of low-noise fans with considered in vendor specifications
large diameter and reduced tip speed (<40 m/s). where feasible.

nstallation of sound attenuators (only applicable to low noise Noise levels are to be established and
y app fed into the overall site noise

levels i.e., < 5 dbA) assessment to identify requirement for

C) Apply attenuation measures to inlet and outlet (applicable to further mitigation measures.

sound levels > 15 dBA)

Table 3-3: Noise Emissions: Existing and Emerging BAT
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3.4.4 Energy Efficiency

Heidelberg
Materials

Energy Efficiency

Reference

Description

Emerging The flue gas may be cooled by heat transfer to low pressure steam, heat
Techniques for transfer fluids or in a gas/gas heater.
PCC Recovered heat could be used to offset some of the solvent regeneration energy

(although temperatures will limit the scope for this), to reheat the flue gases
post absorber.

The following hierarchy of cooling methods should be applied

A) Direct Water Cooling

B) Wet Cooling Towers

C) Hybrid Cooling Towers

D) Dry Cooling (i.e., direct air-cooled condensers and dry cooling towers)

Project Status

Emerging Techniques

Waste heat recovery included in Design. Heat will be
recovered from two new exchangers, one from kiln flue
gases out of cement plant pre-heating tower (PHT) and
another recovering heat from the hot air leaving the
clinker cooler. Heat Transfer Fluid (HTF) will be used to
recover the heat and produce low pressure steam in HTF
Evaporator. LP Steam is used in regenerator and
reclaimer (Ref 5)

Cooling will be primarily met by the recirculating hybrid
(wet-dry) cooling system. Air cooling will be used where
practical to reduce water requirements (Ref 15).

Future Actions

/

Considerations

The choice of CO2 compressors should be based on expected duty.
Integrally geared units should be used for maximum efficiency and
rationalisation of required number of compression trains.

Feasible use of waste heat generated from/compressors should be considered as
additional efficiency improvement.

Specifics on the compressors are still in development and
will be established in FEED.

Project to consider
option for use of heat
recovery from
compressors (if
practical)

e\ Existing Techniques
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Energy Efficiency

Reference Description

Energy BAT | BAT is to use appropriate tools or methodologies to assist with identifying and
Efficiency 5 | quantifying energy optimisation, such as:
A) energy models, databases and balances
B) a technique such as pinch methodology
C) estimates and calculations

Project Status

Engineering studies will be carried out as part of the
inherent design process to determine energy savings in
design where applicable. Current studies are the

e Combined heat and power study (Ref 13)

e Waste heat utilisation study (Ref 14)

e Cooling Medium Study (Ref 15)

Future Actions

/

Considerations
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Energy Efficiency

Reference Description Project Status Future Actions
/
Considerations
Energy BAT | BAT is to identify opportunities to optimise energy recovery within the Design is to send flue gas from:the kiln to the boiler
Efficiency 6 installation, between systems within the installation (see Energy Efficiency BAT rather than/bringing air into the burners resulting in lower
7) and/or with a third party (or parties). amounts of flue gas being generated, reduced NOx

emissions and reducing energy requirements for
treatment.

Waste heat recovery included in Design. Heat will be
recovered from two new exchangers, one from kiln flue
gases out of cement plant pre-heating tower (PHT) and
another recovering heat from the hot air leaving the
clinker cooler. Heat Transfer Fluid (HTF) will be used to
recover the heat and produce low pressure steam in HTF
Evaporator. LP Steam is used in regenerator and
reclaimer (Ref 5)

Suggested use of a mechanical vapor recompressor
(MVR) evaporator in place of a multi-effect evaporator for
the re-compression of the secondary vapor from the
Ultrafiltration/Reverse Osmosis units. Theoretical energy
savings of 50% energy and 90% cooling water
requirement. (Ref 10)
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Energy Efficiency

Description

Project Status

Future Actions

/

Considerations

BAT | BAT is to optimise energy efficiency by taking a systems approach to energy Part of inherent design engineering process.

7 management in the installation. Systems to be considered for optimising as a Studies to look at various aspects of the project where
whole technology package options exist and recommend best
are, for example: BAT is to optimise energy efficiency by taking a systems option based on number of criteria including practicality,
approach to energy management in the installation. Systems to be considered energy, cost etc. Examples include
for optimising as a whole are, for example: Combined heat and power study (Ref 13)

A) procgss units Waste heat utilisation study (Ref 14) and Cooling Medium
B) heating systems (steam/hot water) Study (Ref 15).
C) Cooling and vacuum
D) motor driven system etc.
- process units
- heating systems (steam/hot water)
- cooling and vacuum
- motor driven system etc
BAT | BAT is to optimise energy efficiency when planning a new installation, unit or A) part of inherent design of the facility. See comments

10 system or a significant upgrade by considering all of the following: made to EE BAT 6 and 7 above
A) the energy-efficient design (EED) should be initiated at the early stages of
the conceptual design/basic design phase, even though the planned B) Energy efficiency is criteria for choice of
investments may not be well-defined. The EED should also be taken into technology/packages and covered in comparative studies
account in the tendering process (see Energy Efficiency BAT 7).

B) the development and/or selection of energy-efficient technologies - additional
data collection may need to be carried out as part of the design project or C) Design is carried out by suitably experienced
separately to supplement existing data or/fill gaps in knowledge engineers, and as part of Worley process reviewed by
C) The EED work should be carried out by an energy expert disciplines.
!D) The iniFiaI mappin.g of engrgy consumption should also address.which parties D) High level energy consumption mapping to be
in the prOJfact. organisations |n.fll..|ence the. future energy consumpFlon, and undertaken as part of the GHG and Energy Use report in
should optimise th<=T energy gfﬁ.clenc.y de5|gr_1 of the future plant Wlth. them. For FEED. Further refinement can be undertaken in later
example, the staff in the (existing) installation who may be responsible for stages once design s fixed.
specifying design parameters.

BlAlT BAT is to seek to optimise the use of energy between more than one process or Waste heat recovery is included in design.

system, within the installation or with a third party.

Refer to comments on BAT above for more specifics.
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Energy Efficiency

Description

Project Status

Future Actions

/

Considerations

BAT | BAT is to optimise the energy efficiency of combustion by relevant techniques Part of design.
17 | such as those specific to sectors given in vertical BREFs Note the LCP BAT will be reviewed as part of this BAT
assessment
BAT | BAT for steam systems is to optimise the energy efficiency by using techniques | Part of standard design processes and considerations to
18 | such as those specific to sectors given in vertical BREFs minimise noise where possible via incorporating noise
level requirements in vendor quotes and appropriate site
layout to avoid direct line between noisy equipment and
neighbours as far as practical and possible.
BAT | BAT is to seek possibilities for cogeneration, inside and/or outside the Combined Heat and Power system is embedded in design.
20 | jnstallation (with a third party)
BAT | BAT is to increase the power factor according to the requirements of the local Electrical design of the plant is maturing. Aspects A-C
21 electricity distributor by using techniques such as those in below, according.to would be covered by inherent design processes.
applicability:
D) is not applicable as no motors are being replaced
A) Installing capacitors in the AC circuits to decrease the magnitude of reactive
power
B) Minimising the operation of idling or lightly loaded motors
C) Avoiding the operation of equipment above its rated voltage
D) When replacing motors, using energy efficient motors
BAT | BAT is to check the power supply for harmonics and apply.filters if required Part of inherent electrical design processes.
22
BAT | BAT is to optimise the power supply efficiency by using techniques such as These aspects would be covered as part of the inherent
23

those in below, according to applicability:

A) Ensure power cables have the correct dimensions for the power demand

B) keep online transformer(s) operating at a load above 40 - 50 % of the rated
power

C) Use high-efficiency/low loss transformers

D) Place equipment with a high current demand as close as possible to the
power source (e.g. transformer)

electrical design process.
A) sizing calculations will be undertaken

B) right sizing of the transformer for the intended
operation is part of design process - electrical load lists
will be produced to inform site demand

C) Electrical design criteria indicates Tier 2 to meet
Ecodesign directive

D) Electrical team are included in site layout discussions
to ensure location of equipment is adequate for this.
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Reference Description Project Status Future Actions
/
Considerations
Epgrgv BAT | BAT is to optimise electric motors in the following order Design/choice of motors is to be progressed with
Efficiency 24 feedback from vendors.

Installation/Refurbishment

A) Using energy-efficient motors

B) Proper motor Sizing

C) Installing variable speed drives (VSD)

D) Installing high-efficiency transmission/reducers

E) Use of direct coupling where possible ; synchronous belts or cogged v-belts
in place of v-gelts; helical gears in place or worm gears

F) energy efficient motor report or replacement with an energy efficient motor
G) Rewinding: avoid rewinding and replace with an energy efficient motor or
use certified rewinding contractor power quality control

However, energy efficiency, correctly sized and where
practical VSD motors are to be part of motor choice.

System operation and Maintenance
H) Lubrication, adjustments, tuning

BAT | BAT is to optimise compressed air systems (CAS) using the techniques such as Compressed air system design is still in early days and
25 | those below, according to applicability will be established within FEED.

Installation and refurbishment

A) overall system design, including multi-pressure systems

B) upgrade compressor

C) improve cooling, drying and filtering

D) reduce frictional pressure losses (for example increasing piping diameter)
Improvement of drives (i.e., installing high energy efficiency motors and speed
control)

E) use of sophisticated control systems

F) Recover waste heat for use in other functions

G) use external cool air‘as intake

H) storage of compressed air near highly fluctuation uses

System Operation and /Maintenance
I) optimise certain end use devices
J) reduce air leaks

K) more frequent filter replacement
L) optimise working pressure
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Reference Description Project Status Future Actions
/
Considerations
Epgrgv BAT | BAT is to optimise pumping systems by using the techniques below, according Specifics areyet to be looked at however these aspects
Efficiency | 26 | to applicability would be covered as part of the inherent design

philosophy of pumping system.
A) Avoid oversizing when selecting pumps and replacing oversized pumps

B) Match the correct choice of pump to the correct motor for the duty

C) Design of pipework system

D) Control and regulation system

E) Shutdown unnecessary pumps

F) Use VSD

G) Use multiple pumps (staged cut in)

H) Regular maintenance

I) Minimise the number of valves and bends commensurate with keeping ease
of operation and maintenance

J) Avoid using too many bends (especially tight bends)

k) Ensuring the pipework diameter is not too small
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Epgrgv BAT | BAT is to optimise heating, ventilation and air conditioning systems by using HVAC system design is to be matured in FEED. Design of
Efficiency 27 | techniques such as: HVAC to refer to BAT requirements listed here.

- for heating, see EE BAT 18 and 19

- for pumping, see EE BAT 26

- for cooling, chilling and heat exchangers, see EE BAT 19

for ventilation, space heating and cooling, techniques below according to
applicability.

Design and control

Overall system design, identify and equip areas separately for general, specific
and process ventilation.

A) Optimise the number, shape and size of intakes

B) use fans of high efficiency designed to operate at optimal rate

C) manage airflow, including considering dual flow ventilation

D) Air system design: ducts are of sufficient size, circular ducts, avoid longruns
and obstacles/ bends etc

E) Optimise electric motors and consider installing VSD

F) Use automatic control systems. Integrate with centralised technical
management systems

G) Integration of air filters into air duct system and heat recovery from exhaust
air (heat exchangers)

H) reduce heating/cooling needs through insulation, efficiency glazing, air
infiltration reduction, auto closing doors, reduction of set point for heating and
raising it for cooling etc..

I) improve the efficiency of heating systems through recovery/use of wasted
heat, heat pumps, radiative and local‘heating/systems coupled with reduced
temperature set points in non-occupied areas

J) improve efficiency of cooling.systems through the use of free cooling
Maintenance

K) stop or reduce ventilation where possible

L) ensure system is airtight

M) check system is balanced

N) manage airflow
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/

Considerations

BAT | BAT is to optimise artificial lighting systems by using the techniques such as Artificial lighting design is to be matured. Design of
28 | those below, according to applicability lighting systems is to take note of these BAT
Analysis and design recommendations in design.
A) Identify illumination requirements in terms of intensity and spectral content
requirement for the intended task
B) plan space and activities in order to optimise use of natural light
C) Selection of fixtures and lamps according to specific requirements for the
intended use
Operation, control and Maintenance
D) use lighting management control systems including occupancy sensors,
timers etc.
E) Train building occupants to utilise lighting equipment in the most efficient
manner
BZA;)T BAT is to optimise drying, separation and concentration processes by using B) in design, capturing waste heat from the kiln /clinker

techniques such as those below according to applicability, and to seek
opportunities to use mechanical separation in conjunction with thermal
processes:

Design

A) Select optimum separation technology or combination of techniques (below)
to meet specific process requirements

Operation

B) Use of surplus heat from other processes

C) Use a combination of techniques

i) Mechanical processes, e.g. filtration, membrane filtration

ii) Thermal processes e.g. direct/indirect heated dryers, multiple effect

iii) direct drying (convective)

iv) Superheated steam

v) Heat Recovery including MVR and heat pumps

D) Optimise insulation of the dying system

E) Radiation processes'e.g. infrared, high frequency and microwave Control
F) Process_ automation in thermal.drying process

flue gas via hot oil system to use in the CCU for absorber
regeneration.

C) Variety of techniques to reuse waste heat is part of the
design including

-Super heated steam is generated in the CHP boiler. This
can also be letdown in event LP steam is not available.

- Use of Mechanical Vapor Recompression (MVR)
evaporator is under consideration. The MVR would be
used to re-compress the overhead vapor (low pressure
and temp) from the distillation unit and use this as a heat
source to further the vaporisation of the liquid in the
distillation vessel. Would save on energy and water
requirements.

D) Insultation requirements are part of considerations for
optimum design process.

E) not applicable
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Indus_trial BAT | It is BAT in the design phase of a cooling system: Water cooling system design is:still maturing and details
Cooling 1 | A) To reduce resistance to water and airflow will be established in FEED.

B) To apply high efficiency/low energy equipment

C) To reduce the amount of energy demanding equipment

D) To apply optimised cooling water treatment in once-through systems and
wet cooling towers to keep surfaces clean and avoid scaling, fouling and

corrosion
BAT | For energy efficiency of cooling systems, BAT is to Water cooling system design is still maturing and details
3 A) Apply option for variable operation (i.e., correct sizing and cooling technology | will be established in FEED. Optimisation of cooling tower
for application) design to be undertaken in FEED with feedback from
B) Apply modulation of air/water flow to avoid instability cavitation in system OEM.

(corrosion and erosion)
C) Apply pumping heads and fans with reduced energy consumption

BAT | Wet Cooling Systems Water cooling system design is still maturing and details
4 For Energy Efficiency of wet cooling system, BAT is to will be established in FEED. Optimisation of cooling tower
A) Optimise water treatment and pipe surface treatment design to be undertaken in FEED with feedback from OEM
Large BAT | In order to increase the energy efficiency of natural gas combustion, BAT is to The heat generated by the boiler will be used to raise
Combustion | 40 | ;se an appropriate combination of the techniques given in LCP.BAT 12 and steam to run a steam turbine generator produce electrical
Plants below. power for the Carbon Capture unit

- Combined Cycle
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In order to improve the overall environmental performance of the plant, BAT is
to use all of the techniques given below.

A) Set up and implement waste characterisation and pre-acceptance procedures
B) Set up and implement waste acceptance procedures

C) Set up and implement a waste tracking system and inventory

D) Set up and implement an output quality management system

E) Ensure waste segregation

F) Ensure waste compatibility prior to mixing or blending of waste

G) Sort incoming solid waste

Project Status

Interpretation is this BAT is for waste storage facilities,
and therefore not fully applicable to the scope of this
project.

However, generally the plant will be required to
implement appropriate waste management procedures for
the temporary storage of contaminated effluents, spent
containers from chemical delivery (if not immediately
returned) etc. Also general (Domestic) wastes from the
office blocks (paper, cardboard, plastic, food) etc.

The Waste Management plan (Ref 12) is in scope for FEED
and will provide the framework for waste management in
the project.

Future Actions

/

Considerations

Table 3-4: Energy Efficiency: Emerging and Existing BAT
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4. Summary

This assessment has collated BAT given in existing BREF and BATC guidance that have relevance
to the scope of the Project. As noted in the outset of this assessment, there is no published BAT
or BREF specifically addressing post combustion carbon capture in EU guidance and therefore
the applicable BAT originates from the Horizonal BAT documents (i.e., those generally applicable
across all industries).

However, for a thorough review of future readiness for potential upcoming. BAT on carbon
capture, the two BAT review studies of emerging technologies for post-combustion carbon
capture (Ref 2) and for Hydrogen production with Carbon Capture (Ref 3) have been included in
the scope of this assessment.

The list of BAT was screened by applicability to the scope of the project. Those BAT found
relevant to the PROJECT design were then categorised by environmental aspect i.e., techniques
for minimising emissions to Air and Water, Noise control and improving energy efficiency.

The PROJECT design was then scrutinized against these applicable techniques and use of BAT
assessed.

The screened BAT with relevance to the PROJECT are listed in the tables in Section 3 of this
report while the full list including non-relevantitems has been provided in Appendix A.

n | gt
The use of BAT in the project design has been assessed using available engineering data available
in early FEED phase in the design cycle and indicates good alignment with the horizontal BAT

techniques.

The thematic drive of BAT is the reduction of emissions, resource use and energy. The
design/project concept includes clear wins in this regard, some of which translate to benefits in
efficiency-and resources for the existing facility.

The key items include (but not limited to):

e Use of Combined Heat and Power (CHP) with savings in heat/power generation
requirements, footprint etc.

e Use of flue gas from existing kiln as combustion air in the CHP boiler (thereby minimising
further generation of NOx emissions)

e Use of Waste Heat Recovery to utilise process heat from the existing facility
e Carbon Capture to lower greenhouse gas emissions

¢ No routine flaring in design
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e Use of SCR technology to reduce NOx emissions (from CHP boiler and existing kiln)

e Zero liquid discharge to the environment: Reuse of resources by sending effluent streams
to existing cement plant for use in cement production

4.3 Items for Further Consideration

Due to the current stage of the project (early FEED), not all aspects of the design/have been
looked at in finer detail and therefore it was not possible to evidence these are alighed with BAT
at this stage.

This was found to generally apply to individual pieces of equipment such as the motors, pumps,
compressors, tank choice, valves etc. It is understood these items will be looked at.throughout
FEED once the project has reached the point of engagement with specific vendors.

Environmental aspects (i.e., energy and resource efficiency, emissions, waste and noise) form
part of the inherent considerations in the choice of .equipment balanced alongside technical
aspects (i.e., fit for purpose design) and economic considerations. As such it is anticipated that
the more general BAT conditions (i.e., opt for energy efficient choice, rationalize number of
valves/flanges to reduce potential for leaks etc.) will be captured by inherent design procedure
and therefore were not listed for further consideration.

The exception to the above was BAT that stipulate specific choices or requirements (for example
keeping fan speed below 40 m/s in the cooling tower to control noise). It was considered prudent
to highlight these for consideration in design.

The following items were identified.for further consideration.

# Consideration Triggering BAT Report
Page

1 Investigate requirement for monitoring of flow and temperature of flue gas being Common Waste 15
sent to the Carbon Capture unit, downstream of the boiler. Gas BAT 7

2 Investigate requirement for close drain systems of streams with potential emissions | Common Waste 17
to air (including odorous sources i.e., contaminated site runoff) Gas BAT 15

3 Compressor seal choice to align with BAT requirements. Emissions from 20

Storage BAT 41
4 Compressor seal choice to consider BAT requirements. Emissions from 20
Storage BAT 41

5 Assessment of plume height and dispersion from cooling water tower will need to Industrial Cooling 21
be undertaken to understand potential of BAT 20
a) plume reaching ground level
b) plume being drawn into HVAC intakes.

6 Minimum water velocity in heat exchangers to be confirmed to be above 1.8 m/s in Industrial Cooling 31
design. Systems BAT 12
Consider requirement for debris filters (due to potential build up of PM in water
washes)

7 Metering and monitoring requirements at inlet (and outlet) of wastewater Industrial Cooling 34
treatment unit to be matured in FEED. Systems BAT 28

Waste Treatment 38
BAT 52
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Consideration Triggering BAT
8 BAT recommendations for reduction of noise from water cooling tower to be Industrial Cooling 39
considered in design including limiting fan speed, installing sound attenuators on Systems BAT 23

diffuser, inlet and outlet as applicable.

9 Project to consider option for use of heat recovery from compressors (if practical) Emerging 41
Techniques for PCC
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Emerging Techniques for Post-Combustion Carbon Capture

Screening

Project Status

Emission;

215000-00190-000-EN-REP-00005 BAT Review Sheet

Atmospheric PCC Reducing SOx Emissions Alkali additions (prior) to the Direct Carbon Capture (DCC) may be used to Design Applicable Included in Design of Flue-gas Pre-treatment (Quencher unit).
Emissions S0z and SO3 may arise from odorizes in natural gas iremove SOz in the flue gas where small amounts (1-10 ppm) of SOx might arise Flue gas (post-boiler) will be quenched with pH regulated
or waste gases fired in CCGT plant. SOz will react from the fuel. circulating water using injected caustic soda (from caustic soda
with amines to form heat stable salts (HSS). tank) to reduce SO2 and thereby SO3 (5% generation rate)
SO3 will also form HSS and sulphuric acid mist. (Ref Process Description 215000-00190-000-PR-REP-0006)
S03 if captured by solvent will need to be
neutralized.
Atmospheric pPCC Reducing SOx Emissions S0O; and other aerosols may be present only intermittently, and possibly also Design Applicable Noted, however CC application has matured since guidance
Emissions SOz and SO3 may arise from odorizes in natural gas ;unpredictably, in flue gases entering a PCC system, and their presence may not be: was originally written and now more well understood.
or waste gases fired in CCGT plant. SOz will react known.
with amines to form heat stable salts (HSS). Extended (i.e., in order of 1 year) pilot testing using actual flue gases and SOz removal prior to contact with amine is in design (refer to
SO3 will also form HSS and sulphuric acid mist. realistic conditions throughout, and over the full range of operating conditions, is above comment)
SO3 if captured by solvent will need to be recommended.
neutralized. It may be necessary to ensure that potential problems are adequately assessed
and that satisfactory management methods are (and can be) implemented.
Atmospheric PCC Reducing Amine/Nitro-amine/nitramine Emissions Sodium sulphite and thiosulphates additions to DCC can be used to remove NO2 Design Applicable. The boiler will include SCR with application to reduce NOx and
Emissions NOz2 will be present in the flue gas which will react to prevent nitrosamine and nitramine formation. SO2 emissions. (Ref Process Description 215000-00190-000-
with solvent in the capture process to form N- PR-REP-0006)
amines.
Atmospheric PCC Reducing Amine/Nitro-amine/nitramine Emissions Employ multi-stage water wash system to reduce Amine (and volatile organic Design Applicable Absorber design is to include multi stages of washing to reduce
Emissions NO2 will be present in the flue gas which will react compound (VOC) emissions) the amine emission on the treated gas. (Ref Process
with solvent in the capture process to form N- Description 215000-00190-000-PR-REP-0006)
amines.
Atmospheric PCC Reducing Amine/Nitro-amine/nitramine Emissions Amine mist formation in absorber must be prevented. Following technigues can be Design Applicable To prevent amine mist formation in the absorber, absorber is
Emissions NOz will be present in the flue gas which will react applied designed with multi washing stages and propriety demisters
with solvent in the capture process to form N- - Brownian diffusion filters are installed to maximise recovery of amine mist from the
amines. - SO; removal by acid condensation on surfaces of gas/gas heater treated gas.
- Gradual flue gas cooler (Ref Process Description 215000-00190-000-PR-REP-0006)
Atmospheric PCC Reducing Amine/Nitro-amine/nitramine Emissions To reduce oxidative degradation in the absorber a possible counter measure Design Applicable Requirement for A) or B) is not anticipated due to design
Emissions NO2 will be present in the flue gas which will react would be to reduce oxygen levels in flue gas. Options for this are including SCR for boiler to meet emission standards
with solvent in the capture process to form N-
amines. A) (at Source) Increase fuel-air ratio in the CCGT and Aux..Boiler burners
B) Removal of dissolved oxygen from rich solvent through membrane to oxygen
scavenger (opportunity is still maturing)
Atmospheric PCC Ammonia Emissions Include water wash stage using acid (dilute sulphuric acid for example) to react Design Applicable Acid wash will be included in design of the absorber tower.
Emissions with ammonia. Implement after the initial water wash. This process will result in
additional waste stream of reject sulphuric acid and causes formation of
ammonium salts which will need consideration for correct removal and disposal.
Atmospheric PCC CO2 capture rate Ensure “normal” operation CO2 capture rate is maintained during start-up and Design Applicable Note - the design of this plant differs from the referenced GTCC
Emissions shutdown procedures by implementing design provisions such as: carbon capture plants in that the CHP can be operated
A) Segregating the solvent inventory during start-up, with separate solvent independently of the kilns as opposed to the GTCC example
circuits around the ahsorber and stripper where the heat and power are provided by the GTCC.
B) Providing buffer storage for lean and rich amine to continue capture until Gas Therefore not all these techniques are applicable.
Turbine shuts-down
C) Heat storage used to cover periods when steam not available A) Segregation inventory during start-up is not considered as
D) Provision of auxiliary heating to maintain stripper temperature during periods all the available inventories i.e., fresh solvent tank, solvent
when plant is offline tank, and solvent sump tank are used to support whole CCU
E) Initiate solvent and water wash flows in absorber prior to CCGT begins firing system (absorber and regenerator).
B) During normal operation, the solvent will always circulate in
the system and in case the lean solvent in the system needs
make-up (concentration reduced), fresh solvent (70% wt) will
be supplied to the system from Fresh Solvent Tank. In the case
of system shut down for maintenance/inspection, solvent from
the system will be transferred to the Solvent Tank
C) Not applicable
D) Boiler can be operated independently from steam plant to
provide for heat requirements.
E) Solvent and water systems can be stated independently of
the cement facility. Initiating solvent and wash water
circulation in absorber requires power from CHP. It has been
considered in the Pre-FEED that for first start-up the CHP, ~1.8
MW power will be imported from the grid. Once the CHP can
supply power to the CCU, solvent and water wash circulation
Atmospheric PCC Venting and Fugitives All open-ended lines need caps or secondary valves to seal each line Design Applicable Part of standard design procedures

Recommendations




Atmospheric
Emissions

Reference

Emerging Techniques for Post-Combustion Carbon Capture

Issue

Options

Process stream components such as piping joints, flanges drain valves and capped
lines will need to be maintained and monitored under an appropriate Leak
Detection and Repair (LDAR) system.

Operation

Recommendations

Atmospheric PCC Monitoring Stack emissions will need to be measured continuously to verify, as far as Operation \\\\\\\\\\\\ \
Emissions possible, satisfactory plant operation. \
(Note - Refer to LCP BAT 4) \ \
Energy Efficiency PCC Monitoring Resolution limits for continuous emission monitoring systems (CEMS) will need to Operation \\\\ \\\\\\\\
be established from offline analysis of absorber flue gas. \
Samples should be taken at times considered representative of “normal” plant
operation. Identifying “normal” performance will be based on number of \
indicators, such as
- Amine and other emissions that can be measured by online instruments
- Absorber exit flue gas temperature & humidity
- Water wash temperature & pH values
- Water wash circulating flows
- Incoming flue gas properties
Energy Efficiency PCC Cooling (flue gas) The flue gas may be cooled by heat transfer to low pressure steam, heat transfer Waste heat recovery included in Design.
fluids or in a gas/gas heater. Heat will be recovered from two new exchangers, one from kiln
Recovered heat could be used to offset some of the solvent regeneration energy flue gases out of cement plant pre-heating tower (PHT) and
(although temperatures will limit the scope for this), to reheat the flue gases post another recovering heat from the hot air leaving the clinker
absorber. cooler. Heat Transfer Fluid (HTF) will be used to recover the
heat and produce low pressure steam in HTF Evaporator. LP
The following hierarchy of cooling methods should be applied Steam is used in regenerator and reclaimer (ref process
A) Direct Water Cooling description 215000-00190-000-PR-REP-0006)
B) Wet Cooling Towers
C) Hybrid Cooling Towers Cooling will primarily met by the recirculating hybrid (wet-dry)
D) Dry Cooling (i.e., direct air-cooled condensers and dry cooling towers) cooling system. Air cooling will be used where practical to
reduce water requirements (Ref cooling medium study 415000-
Energy Efficiency PCC CO2 Compressors

The choice of CO2 compressors should be based on expected duty.

Integrally geared units should be used for maximum efficiency and rationalisation

of required number of compression trains.
Feasible use of waste heat generated from compressors should be considered as
additional efficiency improvement.

Applicable

Specifics on the compressors are still in development and will ;Project to consider
be established in FEED. option for use of heat
recovery from
compressors (if
practical)
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art of sandard Gesign processes and consideratons|

incorporating
i level requirements i vendor quotes and
lappropriate st layout o avoid diret na beoween
Ity cquipment and neignbours s far 8 practcal
Jand possivle.

et vas s n 8011 (1 0 densty s
rce for acilty and undertake poise assessment
e rioe levelsa nelghbounng

praors. g
envitonmenal nofe assessment
|2 =i emer

s o B e e e

operatons.

1 lant desin to cansider he use of i protection wall

Tppicatie

N sctons were oantined (see Sbave)
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BAT Reference

nergy Efficiency -

Description

- cooling and vacuum

Energy Efficiency General & BAT1  [pATis wan (ENEMS) s appropriate to the local Operation
circumstances, all of the following features.
1A) commitment of top management
P p management
D) planning and establishing objectives and targets
D) implementation and operation of procedures.
&) benchmarking
) checking performance and taking corrective action
1G) review of the ENEMS and its continuing suitabiliy, adequacy and effectiveness by t0p
management
Eneray Efficiency General =3 SATZ (AT 1 1o coninuously i s arronmertal Impactof 1 o By g scons and vt on an igraed b | — Oparation
Jand for the short, ects.
53 BAT3 |BAT s to identify the aspects of an audit it s important i1 operation
Maintenance /coherent with a systems approach (see EE BAT 7).
53 BAT4 | When carrying out an audit, BAT s to ensure that the audit identifies the folowing aspects. T | operation
Maintenance |A) energy use and type in the installation and its component systems and processes
( and the ay used in the installation
1C) possibiltes to minimise energy
0 i of eneray that
apply eneray surplus to other processes and/or systems
5 bessiiies o perads et sy
Eneray Efficiency General B3 BATS [BAT gies o assist with i, such as: Desian Aoplcae | Engineerng stukes il be caried out 4 part
14) energy models, databases and balances of the inherent design process.
5) a technique such as pinch methodology entray svings i dosign where appicale.
1©) estimates and calculations.
(Current studies are th
(Combined heat and power study (415000-
100299-00-PR-5
wa st utlstion sy a15000-002z6-
/00-PR-REP-00000:
Caanna e Suidy (415000 05295000-
Energy Efficiency General & BAT6  [pATES he installatian. GesEEBAT | Design Applicable | Design is to send flue gas from the Kin to the
7) andlor with a third party (or parties). boiler rather than bringing air into the burners
resiting n over mounts of e g3 beng
(generated, reduced NOx emissions a
eting ererdy ecrements o emamert.
Waste heat recovery included in Design. Heat
il be recovered from two new exchangers,
Jone from kil flue gases out of cement plant
pre-heating tower (PHT) and an
recovering heat from the hot ai leaving
clinker cooler. Heat Transfer Fluid (HTF) will
0 recover the heat and produce low.
pressure steam in HTF Evaporator. LP Steam is
used in regenerator and reclaimer (ref process.
description 215000-00190-000-PR-REP-0006)
Suggested use of a mechanical vape
recompressor (MVR) evaporator in place of a
st evporator o e re-compresion
e secondary vapor from the.
hranicanonmeveres Gomest units.
Energy Efficiency General & BAT7  [pATES in the installation. Systems (o be considered Design Applicable [Part of Inherent design engineering process.
foropmsingae s e tudies to ook at various aspects
e o exglpe: efficiency by - systems proect anere tesnolgy package ptons
e consitea (o opumong s« whle .o el exi best option based on
1A) process amber of e mdudmg procicaey
5 hening setlin (stcamhkbate cost ete. Examples
) Cooling and vacis o neet and pover sy (15000
Motor driven system ete. 100299-00-PR-REP-00001)
- process uni Waste heat utilisation study (415000-00299-
- heating systems (stean/hot vater) /00-PR-REP-000002)

(Cooling Medium Study (415000-002999000-

215000-00190-000-EN-REP-00005 BAT Review Sheet




Energy Efficiency Monitoring and €€ oAT S JoAT it ctabl enrgy cffiency ncators by caring out o h flouing Operation
Maintenance individual units,
e esaurs e chanie e e o et e e aten o erery heency mesoues
9 cenuting and recordng sppoprite bouare ssosted with e indeatrs
©) identifying in units
53 BaTa  [sAT ‘and reguiar . national or regional benchmarks, where validated data are available | Operation
Energy Efficiency General B BAT10 [pATiS planning & - unitor system or allof the Design Veangt o sein of e iy, Soo
following; 0 EE BAT 6 and 7 above.
1A) the energy-efficient design (EED) should be initated at the early stages of the conceptual design/basic design phase, even though
taken into account i 8) Eneray effiiency s crteria for choice of
B aitional partof in
e st e o separerly o appement ising danor il gaps in knowedoe lcomparative studies (see EE BAT 7).
1) The EED work should be carried out by an energy o
0) The initial et i e et the future eqiéray ) Design is carried out by suitably
(consumption, the tem. For example, the staff in the (existing) lexperienced engineers, and as part of Worley.
installation who may b responsible for specifying design parameters. process reviewed by discipines.
o n evel enrgy consumpton mapong 0
the GHG and Energy.
Energy Efficiency General B BATI1 [BAT is 1o seek System, within the installaion or with a third party. Design Waste heat recovery is included in design-
Refer to comments on BAT above for more
Eneray Efficiency General =3 BAT12 |BAT is to maintain the impetus of the eneray progr aa . such as: Operation -
n (see £E BAT 1)
&) real . which places both the obligation and credit for eneray efficiency on the
usersbil payer
1 Thecrtion o il ot cntrs fr anary ey (s Scton 2.5)
D) Benchmarking
5 s ook ety u h
5 G change managermon eermiases
Energy Efficiency General B BATIS AT i 1o o sparls sy Ger s sy G sy 57 usng Operation
techniques such a
% Rectment of sl taff andor aining of staf.Training can be elvred by i house s, b evternal hpers, by formel
lcourses or by sel-stucy/development
©) Taking staff 0 perform @ iginal installation of n others)
1) Sharing in-house resources between sites (see Section 2.5)
D) Use of
©) Outsourcing specialist systems and/or functions
Eneray Efficiency General =3 BAT14[BAT is to ensure that y Operation
1 i ey in e o arrs hae eabresare v Gt
2 Ensuring et e , opt oy
1) Dacumenting or recording these parameters.
53 BAT1S [sATis < 1o optn ‘appiying ai of the following: Operation
Maintenance
2 clery atocating
) Esabiing sructured progtamipe tobintafirce bosadGinfinicalcusrpions of the squlpmant,norms,oc. s wella any
periods.
1:) corporting he appropr
possibl Iosses in energy . or where eneray
ehicncy cod o mprove
9 gk, bk scpment Ui g, L e o contrl ey usage,ad ing e o the st
Jopports
o) & BAT 16 [BAT is o estabiish andmaintain dosUMENted procedures to manitor and measure, on a fegular basis, the key characterisics of Operation
Maintenance
Eneray Efficiency Hoat and Steam |£€ BAT 17 |BAT is to optim T s such peci in vertical BREFS. Design Applicable [Part of desin

215000-00190-000-EN-REP-00005 BAT Review Sheet

Note the LCP BAT will be reviewed as part of
this BAT assessment




Aspect

BAT Reference

nergy Efficiency Ref

cription

Project Status

Heat and Steam £ in vertical BREFS
Energy Efficiency Heat B BAT19 |BAT is to maintain the efficiency of heat exchangers by both:
19 monorng e ey perdcay. na
©) preventing or removing
Energy Efficiency Power Supply €€ BAT 20 |BAT is t0 seek possibiities for cogeneration, inside and/or outside the installation (with a third party) ombined Heat and Power system is embedded
i design.
Power Supply |EE BAT21 [BAT is o incroase the power factor according o technia Elcctrical design of the pi
low, according to applicabiliy: s would be covered by inherent
(design processes.
D) is not applicable as no motors are being
replaced
Power Supply |EE BAT22 |BAT is to check the power supply for harmonics and apply filters f required Design ‘Applicable [Part of inherent siecircal design.
Energy Efficiency Power Supply €€ BAT23 [BATES P i below, according to appic Design Applicable | These aspects would be covered as part of the.
onernt il s process.
|4 Ensure power cables have the correct dimensions for the povier dem: o celoitons vl be urcertaken
5 ko oo st averato ot oo e 35 50500 e et power 5 i st of e ranstome o e
1) Use high-efficiency/low loss transformers ended operaon s pars o s roees -
D) Place equipment with a high current demand as close as possible t0 the power source (¢.9. 1 0 et s s vl e procced 9 o
o emrea s e iats Tor 210
meet Ecodesign directive.
D) Electrical team are included in site layout
Motors. 53 BAT24  |BAT is to optimise clec the following Design Appiicable | Design motors is to be progressed
with feedback from vendors. Hawever, energy
Installation/Refurbishment efticiency, correctly sized and where practical
14) Using eneray-effcient motors. 1VSD motors are to be part of motor choice.
 helical gears in place or worm gears.
certified rewinding contractor pover quality control
o) Y dAr [EE BT 25 Such as those below, according (o applcability Design “Applicable | Compressed ai system design s st in early | Design of the compressed
days and will e established within FEED. air system is 1o take into
account these BAT
requirements.
piping diameter) Improvement of drives (i.¢.,instaling high energy

215000-00190-000-EN-REP-00005 BAT Re
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BAT Reference

nergy Efficiency - nce Document

Description

Implementatio
n Stage.

Applicability

Project Status

Energy Efficiency | Pumping e [par2s [BATs according to appicabiity Design Aol oeics re vt o b okt rowever s
e covered 8 partof the
nnerent Besn Brlcsopy Obpurping system
5) Match the correct choice of pump 1 the correct motor for the duty
1© Desion of pipevork syste
5) Control and reguiation system
vy pum
) use v
9 e it s gt )
1) Regular maintenar
I Wiics e b fvaves and bendscommensurst i espin esseofopraton and malntenance
12 Avoid using 100 many bencs (especially ight bends)
0 Ensuring th pipeviork diameter 5 no too smal
Energy Efficiency HVAC 3 BAT27 |BATIS ) by using \pplicable [HVAC system design is to be matured in FEED. |
e [Design of HVAC torefer 1o BAT requirements
- Tor heating, ses EE BAT 18 and 19 fited here.
 forpumping, see EE BAT 26
- forcooling, chiling and heat exchangers, see EE BAT 19
forventiaion, space heating and cooling, techniques below according to applcab
esion and cont
. identity soparately for general,
1A Optmise the number, shape and size of intakes
) use ans of igh efficiency designed to operate at optimal rate
9 i o g oniering i fow et
9 A e it ar o it e, s,k or s bt st
1 S i s vt sl 3
) nescranion of ar Sters i s cocs rom exhaust aie
v recuce insulation, infiration recuction,
point for heating and rasing i for cooling ez
sted heat, bt A 108l
ourdad wih recuced tamperatare se paint In o ccouped areas
5 improve efiiency of cooling systems through the use of ree cooling
vannes
10 or reduce ventiation where possible
35 e sptem s arig
Energy Efficiency |Lighting G foarzs [bATE etow, SGEogNG 1 pPIGAEATY = Appicabie [ Arifcal ighting design s o be matured.
|anaiyss and design Design oflghting ystems i o take note of
12 Wenty illumination requirements interms of intensity and spectral content Fequirement fo Eh intenced task BAT recommendations in cesign
5 plan space and actvites n order o optimise use of natural g
1©)Setection of fxtures and a inten
(Operation, control and Mintenance
0y use lighing management contro systems ncluding occupancy sensors, Umers ic.
o n ‘manner
Energy Efficiency [orying € foarzs [batis 3 = Aopicaie[8) n Geson, capturing waste et from he
Jana thermal processes i cinker e gas via ho ol system to use
in the CCU forabsorber regeneration
1A Slect optimum separation technology df ombinati of@Bebniques (Below to meet specfic proces requirements
1© varietyof techicues to reuse waste heat is
5 Use of surplus heat from other prkesses part of the design inclucing
1©) se & combination of techniaues "Super heated steam isgenerate in the CHo
[y Mechanical processes, .. fitration, membrane filation o, This can 5o be etdown in event LP
i) Thermal processes g, dircct/inirect heated cryers, multpl effect is ot avala
i diret drying (convective). Use of Mechanical Vapor R "
i Swpemetedteam (4VR) evaporator is under consideration. The
1) Heat Recovery ineucing VR anéheat pumps MR would be used t re-cor e
> Omvm\se nsalailon o he dying yStem overnead vapor (ow pressure and temp) from
g infrarea, high requency and microviave e dlaton e i e
contal o e vaporaion of e e
> rocess Buomation in thegMBgrying process I the il vesse. would save on
and vater requirements
0) insuitaion requirements e part of
ations fo optimum des
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BAT Reference.

hemical

nt Systems in the

Description

Project Status

Operation/Mana Management I order o improve the overall emvironmental performance, BAT s 0 implement and adhere 1o an environmental management Operation N\
i e e
ar s s et \
e R oo
R
? S——
ek
s
e P
e e e
tmospheric Monitoring WG BATE BAT is to monitor air with at least below WEN Gperation N
e
e o,
T P T T
e, ey
T o s
e P oy R
T o e
A e
s
o
R St
VL.
o
E) Selective Cum\yﬂc reduction (SCR)
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BAT Reference.

nt Systems in the Chemi

Description

Applicability Project Status o

Atmospheric | thermal WG BAT13  :In order and to € final waste gas Design Appicable | Quenchercoumn i n Ul whch removes salts from
Emissions. treatment remmart, BAT 1 12 vecover Tt o ocess ot Gaso 5w o o ot f i ochinee G i 1 the flue gas. These form a slurry which i
reuse them. Coment o s 1 18 Sament producion.
Cyclone.
6) Fabric Filter
sorption
Atmospheric |thermal G BAT1d i order o o air of dust . BAT is 10 use one or a combination of the, Design Nt Appiicable N..m.lgummm resUits I ow evels of M. Not
Emissions. treatment techniques given below. ted to bea emission limit ompliance issue.
A) Absolute Fil B et reqtied o n.rier o measures.
6) Absorption
) Fabric Fil
0 Hon ey i iker
0
B cleswosate precpiator
Rimospheric " thermal i BATTE T in order to © the final Design Not Appiicable  {NG practical se of low levels of inorganic compounds.
Emissions. treatment BAT s to recover by and to reuse them.
imospheric " thermal i AT 16" In order to reduce channelled emissions to air of CO, NOX and SOX from thermal reatment, BAT i3 to use technique (C) and one or Besign ‘Appiicable Option G) SCR is within design {0 redice NOX emission
Emisions treatment & combination of the other techniques given below. fevels and ensure compance wih permit el
) Choice of Fuel (primarily targets ... NOx & SOX) o emasions rom nakural s comston ars
) Low NOX burner (N ) ot anioated 1o pov & complance .
) ptimiaton of ctayi o thrmal oidation (€0 & Nox)
) Removal of high levels of NOX precursors (NO»
9 Arpton (1)
) Slctive Cataiy feducion (V0w
©) see o9
imospheric  ammonia e BAT17 order SCR or SNCR for NoRemissions esign Applicable  TBAT consideration is i design of the SCR.
s (armonis 7. BAT 10 aptmise he dsign anclor peraion f SCF o SNCR Refer to process description (215000-00190-000-PR-REP-
i.e., optimised reagent to NOX ratio, homogeneous reagent distrbution and optimum size of the reagent drops. 0006) which directly mentions ammonia sip issue and
options to reduce, inclucin
2 unformiy ditribute injectof Ammonia acrosscatays
2 et pton fo ammania i catayis
oSG8 for sttionl N0 removal and e G0 educion.
wihich will be explored further in FEED if deemed
Atmospheric e AT 18 in order o than B ol Besign Rppiicable " ZFart of standard design pr desrddaraions o
Emissions. e of SCA/SNCR, harnelled issions 6 i of CO. KX and SOX thermal treatment, inimias eloe where pssis v Inrporating
air of NOX from process furnaces/heaters, BAT is fo use one or a combination of the techniques given belaw. fove requicements i vencor auoes and APDmeme se
) Absorption (Cl, HCI, HCN, HF, NH3, 0 layout to avoid direct lin
B) Adsorption (HCI, HE, NH3, 50%) e hbouts s o as pracicl and ol
©) 5cR (Nox)
D) SNCR (NOX) Action was raised in ENVID (#4) to identify sound sources
primarily used to reduce for facility and undertake noise assessment to determine.
£) Catalytic Oxidation (NH3) noise levels at neighbouring sites/residential areas. (Ref
F) Thermal Oxidation (NH3, HCN) ENVID report 215000-00190-000-EN-REP-0000:
Atmospheric | Management  CWG AT 18" in order to prevent or, where that is not practicable, to reduce diffuse VOC emissions (o air, BAT 816 claborate and implement a Gperation
Emissions. management system for diffuse VOC emissions, as part of the environmental management syste (see WT BAT 1).
Atmospheric  Monitoring {CWG BAT 20" BAT is to estimate fugitive and non-fugitive VOG emissions (o air separately at least 0nce EVEry year by Using one or  combination Gperation
Emissions. of the below, as the
o 16 and VOCs that are not classified as CMR 14 or 16,
2 se of amission tactors
5) Use of mass balar
Rimospheric  Monitoring (GG AT 31 TBAT is to monitor diffuse a solvent mass balance of Gperation
Emissions. the soventinputs nd cutputs of the pint, offine i@l Arnex il o Dlru:nw 2010/ 78/80 and 16 miniise he
) Ful of uncertainty
5) Implementation of a solvent tracking system
o ) ges that may mass balance data.
Atmospheric  Fugitives e BATEE BAT s 10 montogiius Vaggriesons LI ot A the freuency fven Below s Ty sesordane Wi EN sancarde, W EN Gperation
Emissions. availabié, BATis 4o use IS, national or other international standards that ensure the provision of data of an
et aenin S
e~ N - Ml
e —
R T o
D
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mmon W. ystems in the Chemical S nin

Implementation Further
icabili roject Status
Stage ] K recommendations.

BAT Reference. Deseription

Atmospheric | Fugitives i order 1o prevent o, vhere it ot pracicabl, e e VOC eisans o i, BAT 1 use & oo of he Appicable | Recucion o r fgiYiesors s sipulate i the
Emissions. of e minimisation
5 L e of emison sutees (riiise e onie, educe o, of connctons, elded ings ) otental ok sources and U of I ek squipment
quipment where practial,
i s ndor moniorin e Also saa BAT 17 of Comifion Wastewater Management
Replcement o leay exuipenent anclor ars
) Retewtn and updain roces s . v us of sivents,lovering aperaing Temp, ower VOG content n product)
> Reviowing and upeating operatng sonlions ‘
1 Usingclosed ysems
9 Using techniues from surfaces .., p surfaces; stalling foating
Rimospheric " [polyolen WG BAT33TOAT o to momitor e VO coneentvation n palylein e ear for each Besion (e o applicable - Polyolefin production is not part of faciy.
Emissions production produced during the same year, in accordance with EN standards. If EN standards are not available, BAT is 10 use 150, national or
data of an
Rimospheric  [palyolefin GG T35 n order (0 increase and of BAT 5 1o use all of the techigues icable N0 appicable - POIOIeiin production i ot part of aciity
Emissions. production given below, as far as applicable.
) Chemical agents with Iow boiling points
Solvents and suspension agents with low bailing points are used.
e VO conent in the paymes I towere 0. by using v eesure s, siing o cosac oo iagen g o
devolanizaon exrusion (s Sacon 1.4.3), oweri
W production proce:
tachnicue b. as well 9 step, .. Lare
collected and sent o recovery
Rimospheric " Montoring  GWE BAT 26 BAT s to monitor below N standards. 1t EN Besign Nt Appicabla ot apalicable - Fide 5as 1< not anbcipated t5 contain
Emissions. ‘AT st s 150 natinal o oner onatondlsandard hat e tn provison ofdata o Vinyl chioride monomers (VCH)
e e Pt it | e
Rimospheric  [production of WG, BAT7 " BAT i to monitor the residual in a Tor each Besign Nt Appicabla ot applicable  Vinyl chlorde monomers (V)
Emissions. polyviny! the same year, in EN standards (EN IS0 8401) production is not part of facilty scope
imospharic  |Production of {GWG AT in order 10 teatment, BAT|  Design Not Apicabla ot applicable  Vinyl chlorde manomers (V)
s polyviny! 10 recover the it chiari manomer the below, and to production is not part of facilty scope
chloride reuse the recover
5 Rapton Gegeneraindy
8) Adsorption (regenerative)
©) Condensation
Rimospheric " {production of WG BAT26" in order 0 air of vinyl chloride. omthe e BATIS o use Besign R el Ko sl Vi o maroriers (Vi
Emissions polyviny! one o & combination o ihe echnigies ven below. roduction is not part of facilty scope.
chloride A) Absorption
8) Adsorption
©) Condensation
D) Thermal Oxidation
Rimospheric " Production of | GWE BATE0 T i order o BAT Is 0 use al of below. Besign Nt Appicabla ot applicable  Vinyl chlorde monomers (V)
Emissions. polyviny! production is not part of facilty scope
chloride ) Appropriate VCH storage faclties
- storing VCM in piessure or in pr temperature;
a recovery (see BAT 28) andlor abatement
8) Vapour Balancing
) Minimisation of emissions of residual VEM from equipment
~ reducing the fréquency and duration of reactor openings:
VM recovery
prior
cleaning the reactor with water pf and
o cantent in the oolvmer by strioning
Rimospheric " fproduction of GG BAT 31" 1BAT s to monitar the TVOG eoncentration in synthetic rubbers, a for each Besign Not Applicable ot applicable - synthetic rubbers are not being produced
Emissions synthetic crac poueahring the amlyear, n acoordance with EN sandards. I & stnlrd re ot valate, BAT 1 s 150, in the project
rubbers national or other international standarcs that ensure the provision of data of an equivalent scientfic quality.
Rimospheric " {production of WG 7 537" iR order to reduce emiSsions 1A of organic compaunds, BAT is to use one or a combination of (e techniques given below: Besign Not applicabl - synthetic rubbers are not being produced
Emissions synthtic A) Lowsring VOC contentin the polymer (via stripping or devolatilisation extrusion) in the project
rubbers treatment of (off-gasses sent t
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1t and Manage

ystems in the Chemical S Screening

Implementation Further
icabili roject Status
Stage IRy K recommendations.

BAT Reference. Deseription

Atmospheric  {Production of {CWG BAT33  {BATis to monitor air with a below and in andards. If EN Design Not Applicable ot Applicable - viscose §s ot being produced i facily.
Emissions viscose using standards o o s e IS oo oot ol St e T e eV o . f

cs3 cquivalent scientific quality.
Atmospheric  [Production of  CWG BAT 34 iy oder o s resrce ey o o reos e s flow o G52 and 2 st o e weste g rsimert. BAT 0 Besign Appiicable. .um “RpicabIS - Viscose 1 not being produced in faciy.
Emissions viscose using recover  technique. ‘and/or b., given below

cs3

10 reuse 1 €3, or,ahernativly 10 o oo .

©) Condensat c
D) Production of sulphric acid [H2S, C52]
Rimospheric  [production of GG BAT 35 in order to reduce channalled emissions to air of CS2 and H2S, BAT Is (o use one or a combination of (e techniques given below. Besign ot Appicabls ot Appilcabie - viscese 1< not Being produasd n Faciiy.
Emissions. viscose using ) Absorpii
cs3 8) Bioprocesses 251
O Thormal oisaion (052, H25]
Rimospheric " production of GG BT 38" i order @ prevet or wher Tt s 1o pracicle, o redueschannlled aisions 0 a of GO sk, NOX and @K, BAT s 10t ot Appiicable ot APpicabie - iscoss 1 not Being produced in faciy.
Emissions viscose using technique C) and one or a combination of the other techniques given bel
cs3

) Choice of Fuel ( NOX & SOX, dust)
8) Low NO burner (NOX only)
) Omumised Compuston (€6 & Now)

Secondary techniques

0y Absorpion (0%, st

€ Fabric e or absoute fiter (dust) 4
) Selectve Catalyte Reduction (¥0x)
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te Gas Treatment/Management Systems in the Chemical Sector —

Implementati

BAT Reference. Description Project Status Further Recommendations

Operation/Ma In order to improve the overall performance. BAT
nagement | General oww BAT 1 management system (EMS) Operation
Emissions to i order to faciltate he reduction of emissions o water and air and the reduction of water Usage, BAT i (o
Water stablsh an 1o mainainan ivencny G Wate aler and WasisGa Seams.a part of e nvifonmenia ote - projct has S oS Becion oy
gement sys it fent el boing ent @t oxsing
nt faciliy o
General oww BAT 2 Design Applicable Aw ermisions all Ukl cope of 1 Essons,
harg an o gihedule 215000-00100 G0
REP-00001.hich will be prepared in FEED.
Emissions to For identifid by the e BT D) BT o be included
Water monitor key g water flow, i ) atkey in design as per the requirements of the
I influent to treatmen). Basis of Design
EN-50D-00001):

General oww st 3 Design, Aoplcatle  Ereor NI agemant anc montoring pian
(215000-00190-000-EN-PLN-00001)
i&Bioped in D and incude requirement for flow
metering to allow for water bal

Emissions to AT o monir isions o vater
Water oelow. 1 EN standrds are ot valebc, BAT i 1 use 150, nationl o ot mtermationa standards hat evere
i oo of e f an cquvlent scomiti. iy
St
r— Sndard) | monitoriag
srequency (1)
ey
Ot bt € & gl
Duy
[ Te——
Toulphosghons () mma
ENmowe projecthas  zeo-cschergepolcy. Al wastowater
/and process effluent streams are 1o be sent
| enerat oww xra — sy e exitng coment fcity o reuse.
Nt M
sl Note - sewage effluent to be tied into existing
i jsowaot
ke Do o
Lo s (e chr)
Tosiiy ()
T —
s
T
e e
¢ O i e O g - el i o
.u«..nm.m»_
o focivin
0
BAT is 1o pe diffuse VBE 8 10 air from by
Emissions. lcombination of the techniaues I ~ I or, where large amounts of VOC are handled, all of the techniaues [ ~ 11l
1 siing metgds c.0. v portatle rding to EN curves for
u) ool as m3R) meihodss
Monitoring |cww oAt 2 (e.9. once every two years) by Operation
rosaramen
Where large amounts the screening of the installation by
o optical a techniques, such as Differential
ranging (DIAL) o Solar (S0P, is iue to the techniques | to Il
[BATis emissions from in accordance with EN standards. Emissions
Emissions. (can be monitared by dynamic cording to EN 13725, Emission by
(General oww BAT 6 odour exposure or estimation of odour impact Operation

215000-00190-000-EN-REP-00005 BAT Review Sheet



Treatment/Management Systems in the Chemical

Implementati

Project Status

Further Recommendations

215000-00190-000-EN-REP-00005 BAT Review Sheet

BAT Reference Description
Emissions to I order to reduce the usage of water and the generation o waste water. BAT i 1 reduce the volume and/or Roduction of raw watar use 31 design with ke
Water polltant oad of waste water streams, t anhance the reuse of waste wator wihin the production procoss and to elements:
ecover an reuse raw materils.
i o -cruau s coira e e
once thiouh svstem
a wm b s e e o s
aoling
|generation AT Deso CrEts cundensme will he recweuﬂ from process and,
016 the WWT it
o it ke il sopiemrl vt coong
oo rom absorpto
e (post ey
Gt process dosegion - 218009-00150-00098.
Rep-0000 )
Emissions to i order to prevent the eaTE s
Water 50rogats uncontaminatod wasto watsr Sir6ams from waste water Streams that requie treatment.
ciuent Streamsdre ontiod against required
weatmentin the 2L Sty (415000-00299-00-7R-
REP400004) and process deseription (215000-
colection . lou|oars Desio Appicatie |00180-000-PR-REP-0006).
Drainage philosophy will be prepare in FEED
(G0 5050008 R 0300) i st
the crainage routes fo contas
uncontaminated effuent streams
Emissions to i ordar t provent BAT i to provide Storage capacity for
= o o o Fomannd coriteredn g, e wstowater vestment
|account e.g. the nature of the pollutant, the effects on further treatment, and the receiving environment), and to P‘E N-"" have a Bt rage tank, with
Seoregaton MW [BATS ik appropriate further measures (e.0.contrl, treat, reuse). ion | lcatle | Tocommended capaciyfor 6 hours retemion a
(oo coninunus low (415000-00299-00-1-REP-
|00004)
Emissions to i order to e Geatment ote - project poliey s 26 =
Water Sratecythat cudes n approprat combinaion o tha mmqu.s e riority order ven el waters
" nmques - duee ol Comment here is regarding treatment steps prior to
o Recovery o pol s o o their reuse of effuent treams n cooling water.
collcction system it (prior to being used as
|c) Waste water pre-treatment - Techniques to abate wlluums before the final waste watef treatment. Pre- |cooling water) will undergo (in order):
waste water | reatment can b camied ut a the soure or n combined srearms 1 o o etk
| Treatment BAT 10 |d) Final waste w: Final waste , for Dexo Applicable |5 fiter st
otog weatment. mogen fmoval Bnosphors removal an/or et <a1gdpemont et RS 3. Chemicalweatment siocide, corrosion
discharge to recening wator body nnibtor, antiscale dosing)
Fect3 and Ca(0H)2 t be used for thickening,
Emissions to i order to reduce emissions to water, BAT 15 s e deatt No pre-troatmant requred
Water final waste echniques.
waste art of an
(soe Cont BAT 10 and 1+ enorally noceccary o
1 protect the jant (o0, protection of  biogical
|toxic compounds);
B) remove compounds that are msmﬁnem\y abated dufing final treatment (e.g. toxic compounds, poorly/nc
waste water o motans duing con | Not Applcable
| Treatment. Rl BAT 11 biological treatment); = s epcan
. tair system or cring o
volatle halogenated organic compounds, benzenc):
D) remove compounds that have other negative effects (€.9. corrosion of equipment; unwanted reaction with other
Substances; contamination Ofwaste wator Sludge)
i general, pre-treatméint i carrod Bitas close as possib to the source In order o avoid diution, i particular for
metals. Sometimes. e segregated and collacted in order
0 undorgo a dedicated combined pre-treatman




Emissions to
Water

Waste Water
Treatment

BAT Reference.

BaT 12

Treatment/Management Syster

in the Chemic

Description

Inorde o s emissios o waler, BAT s s final waste

techni

Aty

Gty ppcte

Gt gt

S i
e e w10

it s o Tontmops | e e cocmas

Implementati

Design

plicable

Emissions to
w:

Management

Emissions to
water

(General

Emissions.

Waste gas.

Emissions.

Waste gas.

Emissions.

Flaring

cww

oww

oww

eat 13

BAT 14

BAT 15

BAT 16

BaT 17

" order 1 prevent or, where s s ot practcable o reduce e Quariy o west beng s for dposah BAT s

0 set up and implement a wa

S 1y e 1 nerof iy oneres it e, . revento. e o rovs. ooy of IS
covered.

ation

Project Status

Not fuly appcabl o the prghghas westsvgly
not discharay

enironmentrecetvng water.

However for the WWT and nt
ytems conguizuifan oco Ry s radon
sed.

in order 1o reduce the volume of waste water siudge requiring further treatment or disposal, ar o foreduce its
potential environmental impact, BAT s (o use one or a combination of the technigues given

129 Conditoning- Chemical canitionig (.0 or
heating) to improy sludge (ot applicable
B) Ge o fotation, wa-.«y belts, or rotary drums;
ountaing can e carried it by o horprecses o e iar prazss. )

al treatme: i Not
avicable 1o o sociges. ot pplcami fo s term PR )

D) Drying via direct or

Javailable or cannot be used

heatis not

Design

Applicable.

ltems (4) and (&) are in design. See comments
made to CWW BAT 7 above.

In order 1o faciltate the recovery of compounds and the reduction of emissions (9 air, BAT i to enciose the.
lemission sources and to treat the emissions, where possible.

Design

Applicable.

in order to reduce emissions to air, BAT is (3 Use an

The integrated waste gas management and
reatment suatogyIs based on the ngBtory of agle gas SUdAMS (so0 CWW BAT 2 Ging Friony 10 rocess-
integrated techniaues.

Design

Applicable.

This s in core design and objective of the project.
from the existing kiln and new CHP

boiler wil undergo the following key treatments

- SGR (CHP boler package) s sed 10 recuce NoX

emssion rom e bollr.

- CCU will recaver (up to 95%) of CO2 from the flue
G treams o 1 et i and hew botor

- Waterwash tower will be used to reduce amine

ther emission sources (ic., O venting
mermitnt 12 vonting and 2 s lanket venting
from storage tanks will not require treatment)

T |inorder to prevent emissions 18 air from flares, BAT is to use flaring only for safety reasons or non-routine

perational conditions (e.g: Start-ups, shutdowns) by using one o both of the techniaues given below.

oo corrocBmmai - Tis s e oraisionof  ga recovery svstem with suffcient capciyand the useof
-integity relief valves. Generally applicable to new plants. Gas recovery systems may be retrofited in existing

Generally

his the

6)
lapplicable.

Design

Not Applicable

No flaring in design of plant

Further Recommendations

Drainage phiosophy wil document

viems ot poreta
eomtaminatediodorous effuent
streams

215000-00190-000-EN-REP-00005 BAT Review Sheet



waste

BAT Reference.

Treatment/Management Systems in the Chemic

Description

Implementati

Project Status

Further Recommendations

Atmospheric In order to reduce emissions to air from flares when flaring is unavoidable, BAT is to use one or both of the Part of standard design processes and
Emissions. techniques given below. considerations to minimise riolse Where possible via
incorporating noise level requirements f ven
14 Correct design of flaing devices - Optimisation of height, pressure, assistance by steam air or gas, type of flare. tes and appropriaté site layout (o avoid direct
tips (either enclosed or shielded), etc., aimed to enable smokeless and reliable operation and to ensure t line between noisy eguipment and neighbours as
fficient combustion of excess gases. far as practical and possible.
Flaring jcww BT 18 ) Morlorig s acosing s par of fare managaran - Corincus mariaring of 1 gas sant o faring, Design | Not Applicable | action was raised in ENVID (##4) to identity sound
-asurements of gas flow and estimations of other parameters (e.g. composition, heat content, ratio of sources ‘and undertake noise assessm
axcitance. veloiy. purge gas iow rate, polltant smissons (0. NOX. CO Parocarbons, noise. 0 determine poise levels at neighbouring
sites/residential areas. (Ref ENVID report 215000
100190-000-EN-REP-00004),
Atmospheric In order o prevent or, where that is not practicable, (o reduce diffuse VOC emissions to air, BAT is (o use a
Emissions. (combination of the techniques given below.
= 7T Applaby
Tecir T
[ Applcabity may be resticed i
B 18 e of iting lts do 0 . cabie o the desion ph
[ T | Py ot ' A-F are applicable to the design phase scope
| Pt mtemace s vy e e o praly | P /and are part of inherent design considerations,
iffuse. [Fecuigus e eduction of any fugitive emissions is stipulated in
Diffuse VOC | ey BAT 19 e et compraee s Design Applicale |Reduction of any fugiti tiputated
emissions e e e e Envronmerta sass o Desnvie
e g i s e ety e e minimisation of leak sources and use o
ety sppicsie. low leak equipment where practical
" oo o g e
2 o ey et of ot
T vt i o s EOAR e
5 ‘ s e e VO s et |
Atmospheric Inorder o preventor, where et s ot recicabe o recucsodour risors, BT o (il TgfPoent
Emissions. BATY),
max inclucesal ofth olowing clements:
4 protocl conaining appropiateacons and meines;
L1 protocol for condcting odour moni
odour cww BaT20 . protocl for response to rtted ‘sdour incidents: Operation
1V, an odour reduct
exposure o Characiorisethe comitons of i Sources, and 1 mplement Brewention and/f 1.cion
in order to prevent or, where that is not pmumme ‘0 reduce Bdour emissions from waste water collection and. [Requirement for odour mitigation will be
Emissions. treatment and from sludge treatment, BAT is to use one or & combination of the techniques given below. jestablished in the EIA and feecback ino
% Nimimis resdance times, in pariular undor anaoro condons the design.
our 1 Chemical reatment (e, oildation o preciptatn of crogenauide) sign cable.
jod oww BAT2L 16 Optimise aerobic trea of the aeration system; | °%" G
50 of pue oxygen:romoval otsoom e
B En-at-ioe eatment .. ool reAbert: SOl SHaL0).
Noise. In order 1o prevent or, where that is not practicable, 10 reduce noise emissions, BAT is to set up and imploment a
Emissions. noise as part of CWW BAT 1), that includes all of
the following el
% provocor emmig appropriate actomhand imelies:
1, rotcs b concting e oot
Noise: cww BAT22 |1l a protocol fof response o dentified noise incidents: Operation
V. a oo © © noise
lexposure, the © measures.
[The applicablity 8 restricted to cases where noise nuisance can be expected or has been substantiated.
Noise. i order o prgcor whers ot practcae 1 rsuce ofse smisions, BAT 1 1 Use onsor & combition A2 arepare ofthe nherr it leyout desian
Emissions. of the techniques given bel considerations to minimise noise level
5% Popropnee ltationofsqipment and bings
oise oww s 22 (B Qeraional measies (.o, iroved nspection ana mlntenance of ecupren; losing doorsand windows o | gy s
) Lovengseagupmont
insulation, low-n silencers etc)
2 o meireerino eacies beiceremiters and recamers
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BAT Reference.

Industrial Cooling BR

Description

Implementation
stage

ject Status.

Further
[T —

Eneray Efficiency. General 1€ BATILis BAT in the cesign phase of a cooling system; Design Applicable. - Water cooling system design 1s sl maturing and details
) To reduce re: 0 water and aiflow will be established in FEED.
£ Toaopy igheficiocylow anergy auipen
) Torecurs e amouns of energy cermanding squpment
o appl treatment in et
fouling and corrosion
Emissions to Water " Goneral TR AT & Systerns for processes [Nt Besign iicabi
In the case of rivers and/or estuaries ance-through can be acceptable if cecided for the basi of the facilty cooling design
) Extension of heat plume in the surface water Ieaves passage for fish migration;
8) Cooling water intake is desigred aiming at reduced fish entrainment
) heat load does not interfere with other users of receiving surface vier.
o 6 TR ot anery ey o i s, BAT Besign blaiater caoling Sysiem Gesion 1< il aiLiing and detai
2 Aoty cton tox - correct logy for appication) be established in FEED.
of airfwater flow in
3 o
AT Besian bl Water cooling System desian is sull matiiing and Getails
For Energy Efficency of wet cooling system, BAT is to will be established in FEED.
i TBAT S For eneray eficiency of once-through cooling systems, BAT 1S 5 &void 1661l aton of warm water piume in fivers and mininiss it in Besian B
estuaries and on marine sites decided for the basis of the facility cooling design
Emissions i Water Redlcion of e BATE R el o et e BT 1+ & Besign “Appilcabie " Gption (3) vecircliating systom i inciuded i Gecign i
water usage 1 Opiis heat e 1 e need for (adiiona)colng ovide primary cooling - Hybrid coling tower (wet-dry)
2 iy recrtating svste ign ling system designed for 5-
3 Apply b coning svstem concentration. To further reduce vater requirements,
D) Apply dry-air cooling (evaluation needed, potentially more benelicial for pre-cooling at higher temperatures whefe water demand air cooling will be applied where practica. ref Cooling
would be excessi Medium study 415000-00299000-PR REP-0000)
5
Water [ ik i, BAT i Besit ot Appeble Nt it  Riw vaia s souced o boahcies o
fish and other 29 Underiaks analys of the botops in Sface waer Soues 10 endly appropriae Foston and desig of ke and slecon o wer abstractior
marine protection technicue
organisms B) In design of intake channels, optimise water velacities n intake channel to limit sedimentation; watch for Seasonal ccurranée of
macrofouling
Emissions to Water  general T BAT S isasires should be taken n he Gesign phase of wet coniing System Gsing The folloNG OrGer of approad: Besian Rbicabls " Process conitions and WAisr GUAIty/EharaEErIStES are
presented in Cooling Study (415000-00299000-PR-REP-
(presst 3 00003)
" ity e charctristes g water o, ol over il b iy it rom 46 i
el or combining both characteristics, PVC drift eliminators and fll
B oy operatonds eatements o the g s Due to Zero-Liquid Discharge requirements, spit cooling
composition) using chemicals that have lover potential Scheme is viewed as optimal approach (air and hybrid.
for impact on the environment vater cooling)
sy e i selectn screne
by, Considerations have been highlighted for the chioride
ent and low piH ter wihich will promote.
oxidization of the stainless steel at lower temperatures
nich wil impact other parts of the cooling system.
Ao - makeup waters wil coten e leve of CO2
Emissions to Water " Goneral i AT S BAT i by desicn laies inciuaing; Besign AR 15 Coosin emowcments of 0 i reame pove
Al wet systems: been ider
A) Undertake analysis substanice select right material 8) Cooling system design will be matured in FEED.
5 Desion coning sy 6 avld egnant once
Emissions to Water General i TBAT 10" Siell & tube heat exchanger: Besian opiicable  Specifcs on the Gesian of the heat exchangers are 1o be
BAT i 0 recuce amissions t wate (e aflpincenglpstechriquesincudng established in FEED.
- Desigr
Emissions to Water " Goneral T TRATIT Camdarer i lanis: Besign “Appilcabie " Casiing Sildy (418600 66355000 R RER 60053) has
o desn lques including: dnied stanlesssol reramant due 1o CO2 and ow
Tiin water water st
2 Redoc coronoqBimtivaress Ui S coroso s (aloss s bt Wit poig den/coppr ickel
) Use of automated cleaning systems with foam bals or brushes.
Emissions to Water  General [CH TS Besian Aopicanie A minimu water eioGity

Condensers and heat exchangers
94T o e rissos @Mater by designanc minenancetchiues nclud

>0, Bmis L5 m/s in case of tube bundle refi0)
5) use of debrs filters where cogging £  rsk

0 be verified with feedback

from OEM.

8) risk of clogging to be.
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- o e Implementation e Further
Aspect SRS Desorlpt stage 4 Recommendations
Emissions to Water - General ic BAT13 Once-throuh svstems
BAT s t0 reduce emissions (o water by design and maintenance techniques including: system.
tiveness n cooling. ar Not applcable:
for brackish water
appiying fbre plastcs, coated reinforced concrete or coated carbon steel i case of
underground condits
) reduce corrosion sensitiveness by applying Ti for tubes of in
high quality stainiess steel)
Ermissions to Water " TGeneral TETTIBAT 14 IBAT 5 T reduce emissions o water by Gesian and maintenance techiaues nciuding Besign | ot Abpicabie: Raw watsr being Used 15 not Salt Water.
Reduce fouling in salt water conditions: Fill (wet deck) materials should be open Iow fouling vith a high foad capacity, where
combinations of film (upper parts) and non-flm (Iower parts) have shown to b effective.
Emissions to Water " Goneral e BAT 18 el gt i vy Basign™ " ot Appicable Biosign 15 ek natural draught €osiing
by design ing:
pri'y (wﬂ deck) choice under Conideradon o ot watar iy .. igh st coment, e educe ani oiing reaiment -
Emissions to Water  Water tieatment | 1 BAT 16 BA i Besian picabie  Not appiicable dus 6 7670 luid Gschar e poiicy
T reduc ahie appeaion tvoudh ooy ol e f weter chamery
8) Monitor macrofouling for optimising biocide dosage
Ermissions to Water ™ TWater treaiment | i TBAT 17 i Besian TR
system.
2 it appcatin o biocides (o use o ofoates with s wter btow 1012 deg)
©) Reduction o use of variation of of01
O ol 24 vt
) For intermitient or shock continuous chiorination of sea water the FO imit is 0.2 ma/l (24-h) or 0.5 mg/l (1-h avg)l
Emissions to Water  Water tieatment | 1 BAT 18 Besian Bart of standard desian processes and considerations (o
hrough inimise ol whers psse via ineorporating noss
between 7 and © of fovel reqirements i vendor quotes and pproprite s
Wupwculmn of layout to avoid direct line between noisy cquipment and
0 after dosage. e 2 o a5 practcal and v
5) Use of azone. with treatment Ievels lower than 0.1 mo/.
Emissions to Water  Water teatment |1 (BAT 16 Uis not BAT (0 Use the 01lowing compounds in water treatment: Besian Aopiicable Listed compounds A-E. have been incorporated ints the
) chromium compounds. Environmental Basis of Design as compounds to avoid in
8) mercury comy design.
) argsrometlic compouncs
D) mercaptobenzothiazt
2 o weatment i biocidl substance et than chlorine/omine/ozfland h203
T TRAT 50 TBAT for reduciion of emissions 16 Al Besian Aoalcabl[Fybrdcot et Gy sifaos s o e i [ ity f
plumes from the cispersion vill he vmmved
tevel at tower outlet 10 advise on A
8) Avoid plume formation n Drif losses are expected to be 0.005% well below BAT
) Avlaafteciegincoor i cuslty vi s tower outlet intake by air requirement
) Reduce drift loss b 2 loss <0.01% of tota)
(Ref cooling study 415000-00299000-PR-REP-00003)
Emissions i Water e TBAT B S R BAT i6 se ebesios. or BTG, (or iriar) a Besign “Appilcabie " ASBoSios IS 61 the pronibied matsriais st of e Bass of
design.
Cooling over consructon wil ot inlude wood
Noise Emissions AT 5 Besian R “aesin s not
BAT for the reduction m' noise emissions. tover
reduce nofe at ai inlet
“Useof rrier tower base
Noise Emissions Noicaisensral i AT 5 vaigih Cosling Towsrs. Besign Hppiicabie Thisss e i be conldersd
BAT for reduction of noise emissions:- in dosign of the water tower
£) Reduce large diameter p sp it olelevels are found o
8) Reduce noise from difuser via height or installation of applicable to ie.<s ant with limits
b o v 1y be s 10
C) Apply attenuation feasures (0 inlgtand ollet (applicable to sound levels > 15 dBA) neighbours.
Emissions to Water " TLaakage T BAT S AT i racuco ieakage 16 Besign ol iaar oo sysiconiios wil alw corrl f th
N kept n Small eracks variouscpertonal parameters of the ystem incudng
higher temp. dift) emperaore o enre 1 et i ecemmonded
deon specticao
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Aspect

Emissions to Water

Leakage

Shell & Tube heat Exchanger

BAT 0 recucs lenkage rom SaTHEx s 5

) M timits
of

Emissions t6 Water

Loakage

BAT 26

o

Gipment
BAT (o reduce leakage from equipment s (o reduce corrosion by keeping temperature of metal on cooling side <60 degC.

Emissions t6 Water

Loakage

BAT 57

e throuah Cooiing Syt
ki e ke o onse-theough systams s to

2 Ao it contng: recrutaing cooing, a ool

1t direct cooling i required, BAT monitoring for

technique)

Ermissions t6 Water

Leakage

BAT 26

Fecirculating Cooling Sysiems
BAT 10 reduce leakage from recirculating systems is to apply constant monitoring of blowdown to control dangerous substances

be established, however

fow o contral of the

o e el Tt adeaiats manianng

Emissions i Water

General

BAT 26

Vit recireiiating cosiing Systems
ATt e kool ronth 210
A) Reduce light ing wat

D) Implement periodic monitoring of pathogens in coaling system

Emissions t6 Water

General

e
BAT 10

protection

iy
m o nrent s o oo vt st

o water wderoes bocds tresmmen (36 of

nich 1 be dtermined

2
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Large

Combustion Plant B

[oescription

BAT Reference. Applicabitty Proje
Aumospheric Emissions o 3 1GCC unit operated = 1 500 iy, BAT 1 10 use an approprate ‘Applcable Optimisation techicues (... 8 B, ¢, 9. 0
ot ot techuesghvon below: s part of stancard design procasses ard O advisement
2 Combuston optimi sed on provi cnaracterisics.
2> optmiation o tn wartdog e condlons e, pessrafomp) Project dosign s 1 use CH? vith waste ht recovery a5
m cycle detaultand the fle gas rom the cxisting ki s sed as pre-
heated combustion air
)
Rt —
iy Heat recovery by cogeneration (CH?)
P readnes (e potoal of heatue)
1) fus-gas condenser
oat acmuiton
m) Wet Stack
) Cooling Tower Discharge
) Fuetpre-t
) Minimisation of heat losses
@ Advanced Materials
Ervisions o Watsr Wt T T AT IS e e Besign o
A wam iy (T —
1y bottom ash handiing (oo iater cooling) osevaterSreams e ey (samle s
oo o, et s s 35
oo e
5) not appiicabie o the project
Ervisions 5 Watsr TR T i e [ ETr] ppicabie R dRSign. Setragaton of vastewater Sreams Shal be
0 et them separatey, deperding on the paitant content ncluced i design (retprocess descrpton).
Deas of ettt steam tandin/ranogeshl e ot
in drainage phioso 00004,
Emissions to Water L AT i e et Besign R i ot apsicabi: et o v iy
sccondary techniques as close as possibe 1 the sourcein rder 1o avod cluion arges to receiving water in design.
primary Techniqe: .
crniques:
sorption on actvated carbon
 Asrobic biologialtreatment
Anoicranaroic booial esment
" cosguistion and focul
Crystatisato
Eivation 6. sard Biration microftaton, uralration)
Fotatin
- ton exchange
Neutralisation
" oxidation
preciitaion
Emissions to Water " TGenral L AT 1 i oder BAT IS Besign ppicabie ™ iier 51 Wil scope o i iant s
n order Wastowaters and recovered sludes from the Carbon Capture.
fant il be routed to the existing cement facilty for se.
ea. (arectly and ndiecty) in production of cement.
- waste recycing;
other waste recovery (e energy recovery).
2) Generation of gy o
o> Recyelngr rcovory ot e consrcdnec
) Eneray recovery by using waste in the fuskmi
@) Preparation o spent catalyst for reuse.
Noica Emiasions Ganeral [ O TrT AT €T s e o Besign Rpplcabie” " Par oF SaRGara g processes n onsider i 15
i e whers posie i rparaing e evel
Noise cquipient Fequirements in vendor quotes and appropriate st layout
© v tron v drec i et oy Cadorvarsand koo a0
, tar a5 practical and possi
) Appropriate locaton ofeguipment and Buldings.
st sl n 601D 04) oty s s o
facity and undertake pise assessment o determine noise
vt o reghcuring e et resonta aress (et EXVD
. 900 EN-REP.00004)
immospheric Emissions 5ol Fisis L AT T v BT i o e Besign ot Appicable " Plant wil ot combust ol fue
technique given below.
ai staging, ful staging, low-
NOX buners (UiB) and/or fue-gas recirulaton)
Energy Eifcioncy S Pl L AT i BT Besign ot Appicable ™ Fiand wil o Combust i T
P 8T 12 and below.
=Dy bottom ash handing
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mbustion Plant &

BAT Reference.

Atmazpheric Emissions. 1Sold Fuels LCP BATZ0 | Inorder to prevent o recke s 0 ar wihle Imiing CO and N20 emissions 0 ai from the comison of coal anc/or lgrite, BAT 11 Use
e ot oo o th s ghe bl
~ Combustion optimisation

Nox o staging,
Selectve non-catalyic recucton (SNCR)

Sl oty redctn 5%

- Combined Techniaues for NOX and SOx reduction (el dependant)

T —
tage.

Appiic

ity
Nt Appkcatle

Proje. stat

Plant il ot combust s fule:

Rermsspharis Emiasions  Saia Foels I e Tt e i BT 1 5 U5 o o & combinaten of e
iomues o
S Socant fecion (o e o )
Ductsoment njoction

- Spray oy
Gradning s e (9 doy s
et e e dmu\ph\msl\m (o0

Comined ecniaus for NOX an SOX reckon

Fuel Choice

ek Appicable

Fiark i ot SomBSL Sl T

Rirmsspharis Emiasions 1S Fosls T o [y
e e e bl
- Elctrostaic precpitator (£5°)

oo ot jection (rturaceo e
oy o somidry 760
Toe-ges s

Pl il i b S e

Aimmospheric Emissions 5ol Fisis L A 5 i, BAT 1 5 U o or & corpRion of 5 techmiauss

Souctc Teceicues o recues mercey eisions

Nt Appiicable

Fiant il ot b sl Fls

Aimmospheric Emissions Sl biomass LS A 4 BT
e one or  combination o th tachnicues aiven belo.

Combustion optmisatior

LoweK tmers (A8

N Appicable

Fiant il ot b sl Fls

Rirmsspharis Emiasions {Said bomazs TGP BT B in ordar S, i R 15 U e o & caraion

- Spray cy absorber (S0A)
Circuating flicied bed (CF8) dry scubber
et scrubting

~Fiegas condersr

W Appicable

Fiant il e S e

Rermsspharis Emiasions {Said bomazs TGP BT R BT I 5 U o o7
(mhmnﬂon ofthe techriques given beov.
s raptatr (5
er

oy o emidry D o
e g Pl
~Fus choi

W Appicable

Fiant il e S e

ooz G E T v R AT I 5 U o o cambinaten of e
chues e b,
SoecsTecmues

Fum o
et rom techmiques prin utaots

E\cmmunc preciitator (£5¢)

“eag Fiter

Do or s ysem

W Appicable

ik il e S e

Rermsspharis Emissions Laua Fodts " TIGF ™ TBRT B in order o SR B, BAY i 5 e
o = coms RS eicfoven v
e staging
oo s
- Flue-gas recfutation
LowNOX, buners (146)
 water/steam adltion
e oy reutn o)
on (5

W Appicable

Fiant il ok o 555 o
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Aumospheric Emissions

Ui Fuels

BAT Reference.

Lcr

Large Combustion Plant B

[oescription

I order 12 prevent r recce SO, HCI and HE missions 12 i rom the combustion of HFO and/or 9as ol ollers, BAT 1 0 use on ar &

combination of the techvidues gven below.
~uet o »

Desion

Nt Appkcatle

Proje

fant il not combst ga= o

Aimospheric Emissions

i Pl

i order
combinaton of thetechriques given below.
Bacnose et &5
~sag Fiter

- Hotieycion

oy or sy

e g Centmintion

~Fus cho

BT G e o 8

N Appiicable

Fiaat il ot com st g5 o
<

Encrgy Erfcioncy

i Fieic

3

o

techwiues iven in LGP BAT 12 and beowi
- Combined Cyce (not appcable o unts operated <1500 hy)

4 e

it

Fiant Wil o cormBe 55 o

R G e angines T Gesin

Aimospheric Emissions

i Pl

combinaton of the techriques given below.
mbustion concept indisel engines
~Extmisgns rectn (EGR)
Water/stoam ac
S e reesion (5c8)

BT e o 8

Fiantwil ot b 556 o

W i e angines n Gosin

Aimospheric Emissions

i Pl

engines, BAT i 10 use ane or both f the techniques given beov.
Combusionopimisaton
“oxkdation catalys

Bicabis

Fiant il ot b 536 o

W i e angines n Gosin

Aimospheric Emissions

i P

5
or & combination ofthe techriques gven below.
et
R —

Wot T gn dosphurication (et F50)

s BATS 15 e v

N Appicable

Fiant il ot b 536 o

R i e angines n Gosin

Rermsspheris Emssions

i Fieis

G

o

use one or .mmm of the techriques gven beov.
Fusl
[ ——
8ag Fier

el AT

Besign

W Appicable

Fiant il ok o 555 o

R G e angines T GeSin

Energy Eifcioncy

i Pl

v

22 and below
‘Combined Cycle

T

N Appicable

Fiant il ot bt 536 o

i G s i design

Rermsspheris Emssions

i Fieis

G

e 1 revent o redis o

- e
- sleciive catayte reduction (SCR)

g e e

ek Appicable

Fiant il ok o 555 o

Wi G s i design

Aimospheric Emissions

i Pl

aiven below
Combustonotmson
~ oxiaton cat

N Appicable

Fiant il ot bt 536 o

i G s i design

Aimospheric Emissions

i P

- Fusl Choce

T

N Appicable

Fiant il ot bt 536 o

i G s i design

Energy Eifcioncy

G Fieis

i order

and
‘Combined cycle

ppicaie

i st Goneraiea by i boi
run o e e enerat
Carbon Capture u

o Wil b e 15 13 Soam 15
 procuce slectrical power for the

Rermsspheris Emssions

G

i rencor s [
o

s

£ nedionof v auston @ emperaure

) Selective non—catayte recuction (SNCR),
(scR)

ppicabie

i s 1 5 5 Gstabied i FEED Wik aisement

form O,

e i e e ey (¢ and ()57
desion.

ovralimpat it 0% scton i N isiors

o existing cement,

Rermsspheris EmSsions

T i

v o Nox
tochniques given below:
Adarced contolsystem
8) Water/steam adetion
) Dry low-NOx butners (0119

Aimospheric Emissions

G Fieis

ek Appiable

o G i s et

avanced fean-bur concept
) Seecive Catalytc reduction (SCR)

BT e o o

N Appicatie

i G e ongines n oS

215000-00190-000-EN-REP-00005 BAT Review Sheet



Aumospheric Emissions

BAT Reference.

Lcr

Large

Combustion Plant B
Description

Inorder to o from

cataysts

10 use oxdation

Desion

Spplcatie

Proje. stat

permit complance fse il €O emisions has been
ety

Rermsspheris Emissions

i

et

ek Appicable

i s engines e

Encrgy Erfcioncy

v el
process gases.

i

i
Oven in LGP BAT 12 and below.,
anagement system (itegrated steehworks ony)

[ e e

ek Appicable

ok Spplicable i 5oope of ROJSCUciy cper stions

Aimospheric Emissions

v i stoel
rocess gases

) Seeciive non-catalytc reduction (SNCR)

BT e o o

Rermsspheris Emssions

v v el
process gases.

G

i rdr 1o revent o reduce NOX emissons 1 A Fom
he techriques gven biow.

NOX buners (1NB)

Rt Appicable 3

i apiicabic 5 5come 0 projectiacily apratons

4

ik appiicable 5 500pe of rojsctaciny cperaions

Aimospheric Emissions

v i stoel
rocess gases

techniques given below
Combuston ot
- Oxidaton Catalysts (CCGTs only)

BT e o o

¥ Kopicabie

R Sppicabie 1 S6ops of projectiaciy aporatons

Aimospheric Emissions

v i toel
rocess gases

aiven below
Process gas management system and auxiary fuelchoice

AT

N Appicable

o Sppicabie 1 S6ops of projectiaciy aporatons

Aimospheric Emissions

v i stoel
rocess gases

o

B p———

BT e o o

Bag fiter (same as above)

N Appicable

R Sppicabie 1 S6ops of projectiaciy aporatons

Energy Eifcioncy

s i Fue
ortnore

v
or & combination of the techriques given below.
process optimisation

- Contrl pressure losses

-pom ags flds/oitields

BAT i1 e v

N Appicable

Rk Sppicabie 1 S6ops of projectiaciy oporatons

Rermsspheris Emissions

i order 1o prevent of reduce NOX emissions 1 o

combination of th e g nolow
“Advanced control system

O low oK warars U0
- Lean-burn concey as-fired engines)
Lo N bmers 08 oters oy

Besign

W Appicable

ok Spplicable i S00ps of rojsctaciy cperaions

Rermsspheris Emissions

e i

woonor & comination o the tochgio given DI
uston optimisation
oataton calyst ot sopcablo <0

W Appicable

ok Spplicable i S00ps of rojsctaciy cperaions

et ot ot toviovo el L7 b 4
~pre-treatment of process ful from the chemical ndus

W Appicable

ok Spplicable i S00ps of rojsctaciny cperations

8T i 1 use ane or a combination of the t8chrcues Gven below.
)

i e

N Appicable

ok Sppicabie 1 S6ops of projectiaciy aporatons

A G U o o

N Appicable

R Sppicabie 1 S6ops of projoctiaciy aporatons

15666-56160-066 £

NCREP 65665 B)
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Shieet



Large Combustion Plant B/

[oescription

combinaton of the techrigues given below.
Syngas itcation
i shes reciculaton o e gasifer

BAT Reference. Appicabitty Proje
(P eATSS | Inorder of s, Desion N Applable ot applicable 1 scope of rojecdfacity operatons.
icarssate meshtor €553
Bag fier
Foetchoice
Dry or semiary FGD system
Wt five-gas desuiphurisation (wet £GD)
R S i oraer Besign Rk Rppicable ™ot Bpplcabi 18 SeBpe o1 prejeciiacny Speraions.
. BAT I 0 use one or  and beiow.
~activated carbon njecton
e auenchingusg s srubbinle-gas conderes
~Selectve catalytc reduction (SC)
L AT 6 i e Besign (3 o ppileable 5 S50l o projectiacily aporatons
waste conitons axr s BAT 6 anor
e ter i o
- wast 2 and acceptance
Wastssoocionmaton
- Waste mixing with the main fel
Waste dryn
T 6 i rder 5 Besign ot o Nk spplicable i S00ps of projsctiaciny perations
application f BAT conclusions or the incineraton of waste.
L A 6 i oder BT i e Bicais i appicabi 1 eape 1 projeci/acity operaions
waste rescues,
usiog one or
n other combuste uel.
L R T v [ ot Kppicabie ™ot appicabi 1 Seape of roject/incity aperaions
vaste 12 and Lep BAT 19,
e R ailorlighie, B4 Besign ot Kppicabie ™ot appicabi 1 Seaps of roject/incity aperaions
vaste i 10 use one o a combination of the techniques gven in LCP BAT 20.
e R 8 ot Besign ot Kppicabie ™ot appicabi 1 Seape of roject/incity aperaions
vaste 8T i 10 use ane or a combination of the techniues gven in LCP BAT 24
e R o 5 BRI S o o7 3 Besign ot Appicable et appicabie 1 Scape of projectiacity Speraions
avenin 2.
L R 6 SO, HCi and H ek BT Besign ot Appicable et appicabie 1 Scape o1 roject/acity Speraions
L A 6 T order i igte, BAT T s ore o 3 Besign ot Kppicabie ™ot appicabi 1 Seaps of roject/incity aperaions
L A 6 order R ] Nt Kppicabie ™ot appicabi 1 Seaps of roject/incity aperaions
L A5 order 3 BT i o i o o & combination | Bosign ot Kbl ™ot appicabi 1 Seape of roject/incity aperaions
200
L ot Besign ot Kppicabie ™ot appicabi 1 Seaps of roject/incity aperaions
waste it blomass, pea, coal and/or inie. BAT f  usé & combination of the echiques gvaR s LCP BAT 6, LCP BAT 26 and below.
ctivated carbon njoction
- Rapid quenching using e scrubbing/fue-gas conderser
Selective Catalytc redustion (SCF).
Encrgy Erfcioncy Gasiicaton G R T i v AT e e o A IS Besign Rk Rppicable ™ot Sppiabl 1 Scap of rejectiaciny Speraions.
beiow.
- Heat from the gasifcaton process
Inegraton of gascaton nd combustion proceses
" ry feecstock feecing syse
Hapemperaure i ——
- Design improvemer
Rirmsspharis Emiasions (Gasicaton TG BT T TGCE i, BAT 1 6 U5 o o & Combinaton of Besign Rk Rl ™ et SppIabi 1 Seop o rejectiacity Speraions.
mcrwquwen
o opimision
Wt atwar ation
1y lovNOX burners (0LY)
(5R)
Rirsspharic Emissions Twicaton G ERE T Fi onder 1 roouee Sox TG piaric, BAT Besign Nt Kppicabie ™ot appicabi 1 Seaps of roject/incity aperaions
i gas removal (applcabilty dependant on S gantent)
Aimmospheric Emissions TGasiicaton S A 75 3 o TGEC iarts, BAT 1 1 Ui are 1 8 Besign ot Appicable et appicabie 1 Scape o1 project/acity Speraions
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‘Operation/Management
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Waste Treatment BREF

S wrsre TheaTeNT TABLE 3

BT Rterence fr— imelementaton | pucapiity project s [ p—
Aimosphers Emissons oot TS i o st i i i v, G111, et operaion
o o pr o P
niae il e toowr aoments
o oy s s
5 & otocl o ot odou momorng 1 et ot in BAT 10
o5 Sratoea for responas o dsnones ot naes 3. conplans
5 ot prverionan el o Gesine o enty h soucee: 1o charactris e conibtons|
o v sotoas an 1 pleentPrevenion o redurton s, .
Farvsers Emissions S GRS i v v 5w ko Ao 15 e ot iSO, AT W 0 5 o 5 o e [T G <y G aramen
o h eshnques gen e e wesiment o, nceraen ot part o he
5 i resdonc e (ope sysemsani) -
O e ey o v oo o coronnes o i s
& S e e i b et minmnance of saraon idaason s i e
ey
B B N e i R iy T
T oo vl e dsih ' 1 ooy ot s
iy e o o ot i o o (oot e o T . e o s trovron
ety wanr i o et e i b oy
S oo : echanica
s magnatcaly dnuen mos i)
5 Cotononprevenion (bt sslecton o onercton ateals snd g, Coatg of scupmant with
oo et
o Conament oo and usaent of (e, mananing
 Gapenin .ol ry mto vt
B ranants
i o et crin: e et doo)
5 it s v v e s
Farvsers Emissions e B R e T N e
g ot of e et v i,
R e roision of gas recavery systom ae th useof igh- gy et v’
o sy v o
Rinosgherls Emissions s O R S S S S 1 B DS A N S i G
25 Gt e of g doves pamsston o i rd s, s b s B g 1
gty o iy
5 wononng and ecoring a5 ot o e mancgement
Noise Emissions. Noise Wi BAT 17 i order 3 preventor. where. s ot p-mcume s s b ‘enilssions, BAT (8 b Setup. Gperaiion 7/
e aoament
T e
R wraoeo containsoropate sctons and g
5 rtaclfo conducin e an wiraion montonna;
5 & otocl o oo 0 it nte andt woratons evlabe . complanid
5 & e ar viradon rducton " : rotso st
o araarin o
measures, 0
oies Erissirs s R i v e e e e b o™ oo o st der scesesan o o ¢
oo e st " "
> Apmopratalocaon of saioment ot vt r
5 Operasonslmesure (rapecsan i QGRS cosrsted b GRRancd Sat; ok nly actvs ot gt opropnat ke ayou 0 v S 1 e
ovhions of o ol oty et o oo s T e s an
2 o o Enapment (oo aFRAG. conRGBors. s and sy osate.
5 et an o oo GG iionres il cousn darpeners o)
Eraaions i3 Wt i G G S GRS S A i S 5 B o an
ot st praccate il v o g reeo
teviqusGen e
remilatersafihans; opibisng use o washingwatr; e th e ofwatr for vacm 5 Use o reiaing water coolins euse
sacranon st ssa cxaie owdo, o absoroe]
e I vesid and uae a5 . Recovey f comcenete,
ot otor suroge ey
D) e o impat of oveson sl .., vertion ) Segrogaion o et sreams with aonaisaion
o OBon e fBied 1o cotanes drnas 7o scondaySomaient, o et s on e cnratrsns
5 R o weRl raos st s e (s vt 39 oo v
St o i S o i St (-, s O . e 1 ol St storae s e o VT e 16
o sy ous ot o ow
5 Ao g insrcure
1 Detign il fhamenarceprovions o sl et and epl flesks
)
R L e e e s | BN e et S e o B G
hen oo
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Waste Treatment BREF

BAT Reference Deseription Applicability Project * s Further requirements

Emissions to Water Emissions to Water | WT[BAT 21 i order 1o prevent or limit the environmental consequences of accidents and incidents, BAT 15 1 use al of the “Applicable {The (new) stack wll be subject 1 Coninuous
below, as part of BAT ), omisson maniorin o s gauare
rusatons including NOX, O3, CO, PM, Ammonia,

#) Protection measures (1., protection of the plant against malevolent act; fre and explosion protection system: Anine.
Full requirements are detiled in the Environmental
Basis of Design.

5) Management o incidental/accidental emissions (Procedures are established and technical provisions are in place
from spillages,

fireighting water, or saety valves.)
©) Incident/accident registration and assessment system (i.c., logging and procedures t identfy, respond and lean
from incidents)

) Eisions o Water W AT 5 i order o use faterls Scionly, BAT 1S 0 SUBSt materias wih wasts. Besian Nul Kot appleabic 15 the 46ppe of the piant

G Emissions o Water W AT 2 i arder BT i1 s i of o Speraiion
o . indicators, targets exchy
5 (oreakdown of generation
]
3

Eneray Efficiency Eisions i Water W AT 34 i order 15 S Tor dispesal BAT I el o packaging, a5 part of the Not. -upllr:aue 0 the scope of the plant
fesidues management plan (see WT BAT 1),

R 5 i order 15 i o et et BEBB 3 BT
oy BAT 140 an 1y 0 one o1 combaton of e e g bl
A) Cyclane (primary separator for coarse dust)

“Rimospheric Emissions | machancal wesimant of | Wi R Rppicable ot appiicabie ~ edical wasts 15 et eaied
waste.

Riosphric fissions | Wedhad Uesimentof | WY 6AT % i order i perioriance, and i 5w and Trcidens. ot Rppilable” ot appicabic  hedical wasts 15 ot reaied
aste in shy BAT is 0 use WT AT 14 (G) and all of the techniques given below

oot of danqerous s fom 0wt ot s nd e e dpos o ‘s gas cylinders, non-dépelluted
EoLvs, non- reury.
reaimentof conainerson whn accompanied by  declaason f et

Rimesphers Eviasions ™ eckanei woaent o W AT ST arier s TETE T e R Al ot s e wase 1 ot veed
e n vsaaes om0 et »

Eneray Erfciency Wischarical rastmant of | Wi AT 3 i v i USS Shergy Sicioniy, BAT 15 15 ke the shredder feed S Besign Nt Rppicabie” ot appiiabie ~edical wasts % et eaied
st n st
Atimospheric Emissions rcatment of WEE AT i oer o e o where i BT 15 by Besian ot Ayl i ppicabi - Wi Sision saiprint s ok
14 0 (6 and 0 us e ) et o o o of the echraUeS BY-894 C. v Below. g treated in ths project

g v o St sy ot WELE comaining VECE ndlor s 30 apiured 8 vacuum suction

System (6.9, achieving refrgerant removal of at Ieast 90 96) “and the ol ar

degassea.

Theamoun of i remaiing Is reduced does not arip).
fenic conden:

as VecsCs they are

liqueied. The i
©) absorption

carbon i egeneratod by means ofheted aff oo I he e desr he organic compounds. Subsedenty.

o caseaton. The T ressut el vesser. The emaning wite g% from 6.

Rimospheric Emissions Expiosions LA i order 1 provent emissions dus 10 exploions WheR Trcating WEEE containing UFCs and/or VHCs, BAT 1 16 use. Besign Nt Appicabis ot Sppicabis - wast SEironic sauipment s ot
either of the techniques given below- e woaed 1 s projet

5) Forced Ventilation to redjee hycrocabon coicentraton

Aimospheric Emissions ] mechanical Weatment of | W BAT 51 in 6 v oisions 0 o i OMBOUNS. AT 5 1 appy AT 144 45 o U o o & combinaion Besign
waste wth caloific value of the techniques given b

Rimosheri Emissions | mehanial resiment o | Wi BT i i BAT TS i e e Besign Nt Rppicable ot Sppicabis - Wasts Secironic sauipment 5 Aot
s conang vy abatement and 1o carty out adequate monitoing being treated in this project

“Rimospherc Emissions " bisiogical weaiment of W AT 5 In o 6 e o smisios and eriorimance, BAT 15 Besign Nt Rppicabie s Bisiogical Graatment 6 wass 1o Scope

st
Atmospheric Emissions ' bisiogical weament of | W TEAT 34 orde i veaUBBIERamd SisSons i i f s g Compounds i oderos compounds nciodng 125 Besian ot Rppilcable 6o Bisiogical eatment o wasts 1 Scope
waste and NH3, BAT I @ Use one or  combination of the tachniques given below.

) At il (i he case of mechanica bioloica reaument of wast)

Emissions 1o Water iciogical reaiment of | TWT " 1BAT'S8 N Order to reducs the Generation of wasts water and 16 reduce water Usage, BAT 15 o Use il Gf e echiaues Given Besian ot Rppilcable 6o Bisiogical eatment o wasts 1 Scope
waste bel
) Segregation of water swreams.
£) water recrculation
©) Minimisation of the generation of eachate (OpUIsing the molsture content o the waste in order (© minimise the

215000-00190-000-EN-REP-00005 BAT Review Sheet



BAT Reference

aste Treatment BREF

Description

Implementation
stage

Applicability

Project * s Further requirements

“Atmospheric Emissions.

“Aerobic treatment of
"

i order t rediice emissions to air and 1o Improve the overall environmental performance, BAT 15 @ monitor and/or
conrol the key wase and proces parametrs. .
£) wasta input characteristics (.. C to N ratio, partice s
B) temperature and molsture content at different points in the windro
23 seration ofthe windrow (3. v the windrow auting fesency. O an/o CO concentration n the windrow;
temperature of air streams in the case of forced aeration):

indrow porosity, helght and v

Design.

Not Applicable.

No aerobic reatment of wasts i scope

Atimospheric Emissions

RerGi treatmant of

BT 57

in o7 o e e Gission 0 G G, 6900 s iowrosls o Gen- e s, 64 5
use on o both of the techniques give

#) Use of semipermeable membrane covers

5) Adaptation of operations to the metcorological conditons.

Besign

Not Appicabie

o BB trcaumentol wasts i Scopa.

oric Emisaions

“Rnaerobic reatment of

B 56

i order o i g th overll vronenial periomanc, BAT s 0 oo anlor
oot key west an process parrmte

) ensure & stable digester oper
5 miinuss operational s, au as foaming. hich iy o 0 adous emissions:
aof

explosions.

This includes monitoring anor contrl of key wasts and process parametes, .,
0 Mnndnlwmllyuvmemgn tor focd:
iDdigester operating temperat

L Py and orgam soading rtes of e cigeter eed:

and digestate;
1) loga auany. composition (e 0. 125) and presre:
foarm el in the.

Besign

ot

Rimospheric Emissions

Wischaical iciogical
it of waste.

i

T

T oer by v amieons 1 s DAY 1 5 a8 B O 5 e g Bl
#) Segregation of the waste Gas stréams: SpItng of the otal waste Gas stream o Waste Gas SteaMS With a high

) Reircuaton of wast os: Fcielaton ofvastogas it  ow plltant cotentn the iaogical lacss
gas weatment adapted o the concentration of palu

iicabie

o Frechanical Bsioaal eaiment of wasts i S65pe.

BVSICO CHEMICAL
TREATMENT OF WASTE

BT 0

i order BAT 15 6 onitor Bart o the wasts pre
acceptance and acceptance procedures (see W BAT 2).

Besign

Not Appicabie

o Trechanical Bological teaiment of waste i Scops

Atimospheric Emissions

BVSICO CHEMICAL
TREATMENT OF WASTE

BT AT

i i 1 Tedice SiSSIans o GUst, rganic Compounds and NH i, BAT 1S 0 AP BAT 14 (B). and 1o Use one
or a combination of the techniques given below.

)

Refeining of wasts il

B0

W

Besign

Not Appicabie

ot appiicable 1 Scape of project

i order BAT i85 e st e

Besign

Not Appicabie

ot appiicable 1 Scape of project

Eneray Erficiency

ReCraining of wasts 6

it

R

I orier to recuce the osail BAT 58 e one

Using the et
et

5
Using etc. to recover energy.

Basian

ot Appicable

ot sppiicable i Seape of project

Atimospheric Emissions

Refeining of wasts il

BT 0

o i G o o copouds o O BAL o B BAT 48 a5 v G o cominan
of the techniques q

) Adsorption

B) Thermal oxidation (1.6. sent to process formace of boler)

©) wet Srubbing

Besign

Not Appicabie

ot appiicable 1 Scape of project

Atimospheric Emissions

Refeining of wasts il

BT 05

i i o e G0 iGN oundA BRI GAT 1 803 BAT 140 0 1 s 1 1 & comauen
igues given below
m Adsorpon
jeic condensatic
C) rerm Ordaton
iobing

Besign

Not Appicable

ot appiicable 1 Scape of project

Eneray Efficiency

Ragenersion of spant
Solvents

i

R 46

T ordr i vprave NG BUSral STl PRHor ARG G The Tagenaraon o Spant SaNarts, BAT i 1 GEk ane o7
both of the techniques given below,

£) Material Recovery.

o ers oo TR TP b eporsion.

5) enoray

SR o 50 o ecover eney

Basian

ot Appicable

ot sppiicable i Seaps of project

Rimospheric Emissions

Rageneraion of spant
Solvents

i

R A7

e GiSSionS O Braanic SompeUn 6 v, BAT S 1 apply BAT TA(D) and 16 Use & combinaton o e
e oo,
) Recirculation of process off-gases in 2 steam boiler
©) Adsorption
hermal O
5 corceraton eyogetc condensaton

Basian

ot Appicable

ot sppiicable i Seape of project

Eneray Erficiency

GAT A

i orer o e wasts
iy and xcavied conaminied 5o, BAT T 1 1 use ol of the techniaues given below.
2 Heat recovery from the furnace off-o:

©) an e furmace
and the flue-gases from the burner)

o ar (control of . choice of fuel, use of

Basian

ot Appicable

ot sppiicable i Seaps of project

215000-00190-000-EN-REP-00005 BAT Review Sheet



BAT Reference

“Atmospheric Emissions | Thermal treatment of | WT
spent st crr,

excovned cunmmmumd

Waste Treatment BREF
Description

I order to rectuce emissions of HCl, HF., st and organic compounds o ai, BAT 1 1o apply BAT 14 (D) and 1o use
one or a combination of the techniques given below.
#) Cyclone
©) Electrostatc precipiator (ESP)
fiter

F) Condensation
) Toerma owdaton.

Implementation
stage

Design.

Applicability

Not Applicable.

Project “ s,

Not applicable to scope o project

Further requirements

“Rimospheric Emissions T Trermal weatment of Wi
spent actvated carbon,
waste catalysts and
excavated contaminated
sail

GRS

i ordar i i, 3 eashing S,
saris 0 wmy AT 14 4 10wt o o @ combnaon of he oL Gen oelo
#) Adsor
5 Faone Finer
©) Wet Serubbing

Basian

ot Appicable

Vot appiicabie i Scapa of project

oric Emisaions it
auipment containing
Poss

BAT51

i order
Compounss . BAT 1 4 s Al of e echiton v Below.

L. Resincoaunyaplie 0 e concrts o of e ol trage et ara.
6 taf accoss rul i

Optimised equpment cleaning and drai
- el srace o
mptying

~ rocote o deis and we tor g, empng and peommecuns e vecwom vesel
) Control and moritoring of emissions to

reated it
e et of e v b o et . above 1 unnmwnnem ot gbaement
st (e.0. & igh temperatre mcinerator. hermal owiation o adsorPion on acivaied carbon);

£) Disposal of waste treatment residues

including
- porous, contaminated part of the elecrical tansformer (wood and paper) are sent t high-tempature
- PCB in the ois are destroyed (e.q. dechlorination, hydrogenation, solvated electron processds, high-temperatre
ncineration).

es

ot Appicabis

ot applicabic i Scope o project

Emissions to Water " TRERTVENT OF WATER. | W
BASED LIQUID WASTE

GRS

i orcer AT L [
aceeptance and acoeplance procedures (see WT BAT 2.

Basian

Rpicabie

el S of D e
monioring of wastowatr et flow and quuur\/ ©

e reatment faclity be imp!

e proper et of ety

i and g
vsﬂmvemenu 0 be matured through

“Rimospheric Emissions " TRERTUENT OF ViATER ™ Wi
BASED LIQUID WASTE

GRS

i et i redice smissions of HCI, KA and organic compounds 1o ar, BAT 150 apply BAT 14 and o use one or &
combination o th techniques iver below.

Basian

ot Appicable

i contaminated SiiGent WAter 2 removed e
Vacuum tanker

215000-00190-000-EN-REP-00005 BAT Review Sheet



General

Tanks - general

BAT Reference

Emissions from Storage

[Description

BAT for a proper design is o take Into account at least the fallowing:
4) the physico-chemical properties of the substance being stored

B) how the storage is operated, what level is needed,
‘workload will b

) how the operators are informed of deviations from normal process conditions (alarms)
) how the storage is Rormal

pressure relief devices, leak detection and containment, etc.)

E) what equipment has to be installed. largely the
valve quality,

) which maintenance and inspection plan needs to be implemented and how to ease the maintenance and inspection
work (access, layout, etc.)

) how

are required,

materials,

boundary, fire protection, access

(distances to other tanks,
services uch as the fre brigade, etc)

Implementation
Stage.

Applicable.

).
BRI 05 APy 3 1501 15 detSrTne ok e s

Project Status.

Part of inherent design of the storage tanks

Further
Recommendations

Amospher
Horizontal Tarks

For the storage of Voiatie Substances which aré toxic (1), Very toxi (743, o CHIR categories 1 and 2 in an atmospheric
horizontal tank, BAT is to apply a vapour treatment installation

Rimospheric Emissions Ganral TS BATE e A BTG NS SUCH 58 T Gperaiion
(i an ey baso maintonanco approach,
0
Rimospheric Emissions Ganral TS AT TET T, ST G RN R Besign Ropliable | art of desn
0 high pressure storage tanks as part of design.
Howeer, o toringfammabi i o i i resticiedspace, underground anks can ls e consier. For fon o P .
iquefied gases, underground, mounded storage or depending on the
Rimospheric Emissions Ganral TS AT A TEATE AGIATIS B 4T 16351 Besign Appicabie Gasian of iorage tank
70%, ot sear hied on aboveground tanks which contan valatle Substances 10 be established in
Rimospheric Emissions Ganral TS C I SVt ript s A M P gl o5 Besig ppicable ™ Laal pravenion il be coverad by iherant proper
Storage, transfer and handiing will e abated before they are emitted. This includes the following emissions arising from dasign of the ttoraga tanks.
mal operational activities and from incidents:
#) emissions to air ot i arks are e blaketed by i
9 amissions 0 0t imoria torage Pl il ave nitrogen banket
) emicons 0o v scrastor o reduco dour msons
) eneray consampion
£) waste
Rimospheric Emissions Ganral TS BATS AT s o calcuiats i Caicliation meihods, Gperaiion
calculation methods, emissions from the plants should be
e s ot for s calclauon ot TH e b carrod ot oy v AL seciqso0 e nocossry B
frequency of emission monitoring needs to be decided on a case-by-case bast
0
Rimospheric Emissions Generai S0 BRT BT o il Gadcnted st Dadcated s are sl ot oo AgNes v MR o oo o shrd Besign Fopiatie Inerrotat dedicated syst
medium-term storage of diferent product eqated o e cone
o omy wato 10 vt e 1o
contamination.
I design. Dedicated tarks for each stored chemical
Rimospheric Emissions | Gpen Top Tank Sio AT Besign ot Appicabia ot appiicable 1o The antcipaied tank requirements
5e esiloor ok cover, or
©) a rigid co
Ridtionall, wiih an apen top tank covered wiha flexible, ent o iid cover,  vapour reatment nsallation can be
applied to achieve an additional emission reductions
Emissions (o Wator Ganral TS BRTSG ORI S BAT S 5 T [ Basign ot Appicabls
that would call fof
Rimospheric Emissions | Extarnal Floaiing Sio AT T6 ™ ot voore romtoon) ave aiod BRT Basign ot Appicabia ot carrently anicipated for the hot oil tanks dua o
Roof Tank itrogen blanketing
Adkitional measures to reice emissions are
) applying a float in the slotted guide pol
5) applying a sleeve over the siotted guide polé, and/or
C) applying ‘socks’ over the rooi legs.
A dome can be BAT foF adverse weather conditions, such as high winds, rain or snowll
Rimospheric Emissions | Fixed Roof Tank ' Sto BAT 11 Besign ot Appicabie. o f6vic Substances are being stored in tanks
Forthe storage afwolatile substances which are (0xic (7). very toxic (T4+), or carcinogenic, mutagenic and reproductive
toxic (GHR) categories 1.and 2 in & fixed roof ank, BAT i to apply a vapour treatment intallaton.
Rimospheric Emissions | Fixed Roof Tank ' Sto AT T2 e, BAY 1o o amery v PR o oot Orect contact Besign Rppiicable ™ Armoria builets wil be fited with vent serubbers
floating roofs and Aon-contact floating roofs are BA.
Rimospheric Ermissions | Fixed Rool Tank Sio BAT T8 [Far tanks 50, BAT 5 (0 apply & pressure eliet valve S at e Fiahest possibie valie Tk desian Basign Appicable " FSV o e sstabiished Trarent
criteria design process
Rimospheric Emissions e s AT Besign ot Appicabie. o 16vi Sbstances are being stored in tanks
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BAT Reference

Emissions from Storage

Jpeczen

Implementation
Stage

Project Status

Atmospheric Emissions.

Amospheric
Horizontal Tarks

£) apply vapour treatment.

Applicable.

Requirement to be
established while tank
design matures.

R e e warits CEERTT )
T R e Y T N T . s T
s e e G b 7 e Pt s s
phoiveiy et e s vhers ot
e v ot o o
e e i Skt e
ot sstares, AT 0 6o, o a comtiraton, of h ol i, dparn n o —
Ap T ——
2 oo st e e iy s s i et
e o IR et
B e s o o o 21500
Py
Operation/Management General Sto. BAT 16 id accide s to impi nd ‘measiires and to enabie / // //
.
o o B e i e s e e i e o e
e o o et o o
wte e s b dedicand seage s,
3 som e omsvavon meots g s ot e
C) preventing rumwaxer or groundwater entering the tank and if necessary, removing water that has accumulated in the
D) applying rainwater n\unuwemem o mma drainage
et v o
ety v vsitrs,o seping s sl s oo TN
S U S T R e
e nacio sy picay
e rs st i th Evionmona
o
Emissions to Water General Sto BAT 22 CrACKig (SUCY BV Design Applicable :Part of OEM appropriate design
A) sness relieving by post-weld heat treatment, and o PPl pproP! o
ot o e N I —
s il i,
0
o o i TR e P o s B S i e
5 ooty ot e o sk e,
3 ey e
") acoustic emission method
D) soil vapour monitoring.
o o G A R R S 5 o S 5 T
T TN N o e ot e it et o e i
Pt
Emissions to Water Leaks Sto BAT 26 ! o o pe Design Not Applicable : No underground tanks

is 10 provide secondary containment, such as:

e o
B

o o0 aiiadfl it moniore bttom discharg,

215000-00190-000-EN-REP-00005 BAT Review Sheat



BAT Reference

Sions from Storage

[Description

Implementation
Stage

Project Status

Furth
Recommendations

Emissions to Water leaks 510 BATZ7 |t aaacent watercoursea, BAT s 0 apply & foll, mmpervious, barrier i the burd. Design ‘Applicable  Tanks with potenial o leak wil be situated on
Pl concerted areas vith appropriate
e S a5 HOPE Kerbing/containment/sump for tank capacity.
6) a clay mat
©) an asphalt surface
0) a concrete surface,
Emissions o Water leaie™ 8o BAT 26 iAo 5o . BAT S G bl CHC Besign ot Appiicabie o CHE stbred
barters (and continments), based on phenolic o fran resins.
Emissions o Water Undierground and St BAT 26 BT ana Besign ot Appicable. o underafound tanks
mounded tarks pollution s to
4) apply a double walled tark with leak detection, or
5) to apply a single walled tank with secondary containment and leak detection.
Emissions Basing and " sio BAT'S0 ™ Where arissions t i from normal aperation are SIgnilcant, .6, with the Siorage of siury, BAT € 6 cover basing and Besign anicipated from the
Cagoons lagoons using one of the follawing optons: 4 Sorage tanks
£) & plastic cover:
8) a floati
9 ony sma Sasin,  igh o
onaly whara & Fid Gover 4 03, & Vi be applied (o achieve
eaucron
Emissions o Water s BATS TS T AT S G S 8 Sifcieht Besign Appiicable ™ Bart of inherent desion
recboard
Emissions o Water s BAT 55 S i ST i K il BAT Bafier Appiicable ™ Bart of inherent desion
Tiscan e & lxible membrane, & sufcent oy leyer o conrete
Rimospheric Emissions Generai TS0 RT3 BAT e missions fiom Gk storae. transier i a Besign Rppiicable " Armoria builets wil be fited with ver
Emissions o Water Piping " S0 BAT 34 BAT i Besign Appiicable " Part o inherent design process
For existing underground piping it is BAT to apply a risk and reliability based maintenance appfoach
Emissions o Water Piping " S0 BRSBTS W i e : Besign Rppiicable” Bart o inherent desion processes
requirements for equipment maintenance o transer ystem flexiity.
Emissions o Water Fiping " Sto BAT'S6 ™ BAT s o prevent corrosion by Besign ‘Appicable Wil be part o tank GEM desian - appropriate desian
A) selecting construction material that i resistant to the product for target substance
6) applying proper consruction mett
) anmiying pevertive mintenance. and
D) where applcable, coating or
Emissions o Water Fiping " Sto BAT'S7 " 7o prevent the piping from external corosion. BAT 1 10 appiy & e layer GOaiing systerm depending on the Besign ‘Appicable ™ Bipeiine material seiection will be periormed as part
S speec coions (o, o 1 S0, oot 1+ ol oapPld 1 Plas or stniees el el of FEED
Rimospheric Emissions V6E S BAT S BAT I 0 reatmant on Besign ot Appicabio. ot apicabis (6 S60pe of poject
utances v or rom) sk, ergesand e T8 alanes of 1 i Gepencs o re Sobance and he
Volume that is emitted, and has to be decided on 4 Ease-by-case basi:
Rimospheric Emissions Vaives S BAT35 ™ BAT for valves includs Besign ‘Appicabie " Vaive design 7 cholce is 16 be Siudied I FEED BAT
ot the packing materia and the i requirements will be covered by inherent design
s on those valves s tem conol vlves i cantnal oeradon) processes
3 by roaing oo vatves ot YAl speea Ags. v 1 i e comel v
0) where enogoni of auer hazardots substanced re Imoec, Tt dlaphragm. bellows, or doube valled valves
E roua il vatve sk e (8 ranseg 7 ifage SyS18M or 16 o vepo eatment ystom
Rimospheric Emissions pumps " Sto AT BT e vt slchon'h sl for e process sl by s e Besign Appicable ™ $pecifcs on the pump desian o be estabiished in
e s, mps, pumps with multiple: FEED- Tis il bo incuded s part o nherent
mechaica sons v ORI o B Syser s o i mecha -t sons o ey v 10 memosre, design/cquipment choice, with advisement
diaphragm pumps or bellow pumps. e coree dekg ek o rovess
conditons.
Rimospheric Emissions | Compressors Sto BAT 41" BAT for Borpr6S80F8 ransierring Pon-16xic Gases is 0 apply Gas bricated mechanical Seais. Besign Aot Spedic i iy e be st o
FEED. This will be incuded
Tt ngers, RN gase s 1 5l o seal i o gas barier and 10 e the process edon/eaument e i et o
side 0f the containment seal with an inert buf vendor to ensure correct design choice for process
ey i s sereice, BAT 4 v ey e tnden seal system. conditons.
Rimospheric Emissions Sampiing 8 BAT 42 BAT. for sample poifis for voiatie products. s © apply a fam type Sampiing Vaive o a needie vaive and & block vave Besign ot Appicabie ot appiicable 1o the scops of the project
purging. BAT is o appl lines
Rimospheric Emissions | Gpen Siorage Sio R = v Wl o by . o e, o b, Hoppers s oriamars @ siinats o Henes Besign ot Appicabie ot appiicable 10 the Scops of the project

i to prevent the formation of dust by wind as far a5
orai by esary meseutes
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Emissions from Storage

Uoading/Unicadin
9

215000-00190-000-EN-REP-00005 BAT Review Sheat

For lcading/unioading actvitios, BAT 15 to minimise the speed of descent and the 1166 fall ReIGht of the Broduct. Minimising
speed of

descont can be achieved by the following technigues that are BAT
1 staling battes nide e

pplying a loading head at the end of the pipe or tube to regulate the output speed
s  cocade (.. cascade s o happor
5) applying a minimum sope angle with, ¢.g. chutes.

o minimise the free fall Reight of the product, the outlet of the discharger should reach down| anto the bottom of the
g0 sotoeorants e matral ireacy i . Losing teciges
that can achieve this, and that a

s e

Implementation Further
BAT Reference [Description e Project Status Rocommendations

Atmospheric Emissions | Open Storage St BAT 44 |BAT for open storage 1s i nd to check i Design Not Appicable  Not appiicable 10 the scope of the project

orevenie Measurss re oo vorin der instruments.

e 5o, wil bl 6oy whers o0 arstnin o has s mocessany a3 wil provert uaveeeary wsa of resources o

moistening the open storage
Rimospheric Emissions | Endiosed Sicrage  Sio BAT 45 ™ BAT I T apply 6nciosed Siorage by Ui ior 6xarpie, SI0s. BUrKers, HOPpers and Eonamers. Wier Sios are ot Besign ot Appiicabial| NGk appilcable 6 the Seope of the project

applcable, storage in sheds can be an aternative.
Rimospheric Ermissions | Endiosed Siorage  Sio BAT 46 BAT for Sheds € 1 apply proper desig and and o keep Besign ot Agpicabia ot applicabie 1o the scoma o1 the projact

doors closed.
Rimospheric Emissions | Endiosed Sicrage  Sio BAT 47 BT i o BAT associated 15 G Ratire/iype of Besign ot Appiicable ot appicabls 15 1ha scope of 1he project

tance Aored Th o of st cchtus s 1o b il ona case <o s,
Rimospheric Emissions | Endiosed Sicrage  Sio BAT a8 For a Silo Containing organic saids, BAT & to apply an explosion resistant S, equipped Wiih a relll vaive that closes Besign ot Appleabio. o S8 desion

rapidly after the explosion o prevent oxygen entering the sifo
Rimospheric Emissions Roads TS BAT 46 BAT for roads (hal are Used by ks and cars ony, 5 apPIVING Hard SUriasss 1o The roads of, for example. conarats of Beign Appicable. " Becigh basis s o pave access roads 1o ihe Sie

asphal, because these can be cleaned caslly to avoid dust being swirled up by vehicies. Howover, applying hard surfatés

the r0ads is not justified when the roads are used just for big shovel vehicles or when a road is tempor

Rimospheric Emissions Vahicies ™ Sio BATS0 ™ Cisaning of Veiie 15 s BAT. The freauency of cleaning and typa of cleaning facity appiiad ha o be dacided ona Gperaiion 7 / //

case-by-case basis

lia

Rimospheric Emissions S BAT ST Besign ot Appicabio. Not applicable to the scope of the project




gement

BAT Reference

In order to improve the overall environmental performance, BAT is t0 elaborate and implement an environmental management
system (EMS)

Operation

Encroy
Efficiency

i

BAT s 10 determine either the gross electrical efficiency, the gross energy efficiency, or the boiler efficiency of the incineration plant
a5 a whole or of al the relevant parts of the incineration plant.

Besign

R et s

Project Status

0

Atmospheric
Emissions

Hionitoring

i

BAT i3 10 monitor ey process Baramaters relevant for emissions 16 air and Water incilding those given below.
Contiuous Monkarng of

2 Fie gas.- flow, 02 content, Temperature pressure, water vapour

o Combuston charmber - Tempera

3 aate wter from wet FOC « Fow, pH, Temperatura

D) Waste Water from bottom ash treatment plants - Flow. pH, conductivity

Atmospheric
Emissions

Wioritoring

i

BAT s 0 monitor channelled emissions to air with at ieast the frequency given below and in accordance with EN standards. 1f EN
rds are not available, BAT is to use 1SO, national or other international standards that ensure the provision of data of an
equivalent scientific quality.

SEE WASTE INCINERATION TABLE 1

Besign

pli

5 CEVS s Stipuiated i design by the Environmental Base of
design

©) not applicable

) not appiicable

0) not applicable

Not appiicable, 1o indineration piant in design

Atmospheric
Emissions

Hionitoring

i

(Tt appropriately monitor channeiied emissions 1o ai rom the incineration piant during Gther Than Normal Operating
Conditions (OTNOC).

esign

Not

. o incineration plant in design

Emissions to
water

i

see
BAT is to monitor emissions to water from FGC and/or bottom ash treatment with at least the fregiiency given below and in
accordance with EN standards. If EN standards are not available, BAT is to use 150, national or other interational standards that
ensure the provision of data of an equivalent scientific quality.

SEE WASTE INCINERATION TABLE 2

Besign

Not

© project

Atmospheric

Hionitoring

i

BAT s to monitor the content of Unburnt substances in siags and bottom ashes at the incineration plant with at least the frequency
given below and in accordance with EN standards.

every 3-months
1) Loss of ignition (EN14899 and EN 15169 or EN 15935)
B) Total organic carbon (EN 14899 and EN 13137 or EN 15936)

Besign

Not

© project

Atmospheric
Emissions

Hionitoring

i

For the incineration of hazardous waste containing PGPS, BAT is t0 determine the POP contet in the output streams (e.g. siags an
ettom ashe, egas, whsns wterafer i commisionin of the meiératio Bl o it dgh change tht my Sonzanty
affect the POP content in the output strearms.

Besign

Not Appiicabi

i

i order to improve the overall environmental performance of the inciferation plant by Waste stieam management (see Wi BAT 1),
BAT is to use all of the techniques (4) to (C) given below, and, where relevant, also techniques (D). (E) and (F).

) Determination of the types of waste that can be incinerated

B) Set-up and of and procedure (technical and legal suitability of treatment
for each waste

©) Set-up and implementation of waste acceptance prosédures (These procedures define the elements to be verified upon the
delivery of the waste at the plant as well as the wastg acceptance and refection criteria.)

D) Set-up and implementation of a waste tracking system and inventory

£) Waste segregation
F) Verification of waste compatibility prior to the mixing o blending of hazardous wastes

Besign

Not Appiicabi

Emissions

i

BAT 10

in orde f improve the ovealervironmenial periormange o the botiom s treaiment piant, BAT s o nclide output ity
management features in the

Design

Not Appiicable.

Gperation/Mana

Hionitoring

i

BAT 1T

i order to improve the overall envirnmental performance of the incineration plant, BAT is 1o monitor the waste deiiveries as part of

e waste accaptance procecures (sAgIN! SAS(cI\MBPo. depencing o the rsk posed by the ncaming weste,the slments

given

A Mumclva\ S04 wote and 4y o hdgrdous vt (Radoacivitydeteton: welghing: visul inspection and samplig)
‘Sewage sludge (Weighing; visual inspection; periodic sampl

o other than clinical Setecton: welghting: visual Inspection sampling, anelysl of caorfc

Values ete)

D) Clinical Waste (Radioatvity detestion; weighting; visual inspection)

Besign

Not

ity s ot receiving Wastes

Emissions (o
water

Wioritoring

BAT 12

i order to reduge the environiental fisks associated with the reception, handiing and storage of waste. BAT 1s (0 use both of the
techniques given below.

A) Impefmeable surfaces with an adequate drainage infrastructure.

B) Adeguate waste storage capacity

Design

Appiicable

i design - see responses 10 other BAT docs

Emissions to
water

Wasts Randiing

i

BAT IS

in order £6 reduce the environmental risk associated with the storage and handiing of clinical waste, BAT is 10 Use a combination of
the techriges v belaw
£) Automated of semiautomated
) Intmerauon Sion reusasls sesed comaners, I used
leaning and disinfection of reusable containers, if used

Besign

Not
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BAT Reference

Vaste Incineration BR

Description

plementation
RIS

Project Status

Atmospheric
Emissions

loids

appropriate combination of the techniques given below.
A) Enclose and cover equipment

B) Limit height of discharge

) Protect stockpiles against prevailing winds

D) Use water Sprays.

E) Optimise moisture content

F) Operate under sub atmospheric pressure

Atmospheric wi AT 14 i order to improve the overall environmental performance of the imcineration of waste, 1o reduce the content of unburt substances Design | Not Applicable o ineneration plant in design
Emissions. i slgeand bt shes, and 10 reducs emisions 0 i fom the ncinraion of Wi, BAT 1 e n approprias combinanof
the techniaues given
5 W arlng e asing prior t ncineration (o appicable fordrect urace feding)
B) Advanced control syst
) Optimisation of the incineration process
Aimospheric i BAT I8 i orer to improve the Guerall environmanial periomance of th incineration piant and 1o redice emission o air, BAT i 1o 36t up Besign ™ Hlox indineration plant in design
Emissions. and implement procedures for the adjustment of the plant’s Settings. ©.0. through the advanced control ystem, a5 and when
needed and practicabie, based on the characterisation and control of the waste (sce W BAT 1),
Aimospheric i GAT T8 i orer to improve the everail environmantal periormance of the incineration piant and {0 redice emissins 1o i BAT f 1o set Up Besign indineration plant in design
Emissions. and implement operational nmoedur (e.9. ovwamsalmn of the supply chain, continuous rather than batch operation) to limit as far
25 practicable shutdown and start-up operatio
BAT 7 i orr to redace emissions o ai and, v ot o e inraio pan, BAT 1 s i i FGC Syt Besion et indineration plant in design
Emissions. and the waste water treatment plant are avvwvna\ely des\vned (e.g. considering the maximum flow rate and pollutar
concentrations). operated within theirdesign range, and maintained 5o as to ensure optimal availabily.
Aimospheric i BAT 16 in order o redis he freduency of the occurrence of GTROC and to redice amissions f0 air and. where reievant,  Water from the | Gperation
Emissions. mcmevalmn plant during OTNOC. BAT s 0 et up and implement a risk-based OTNOC management plan as part of the
ironmental management system (see BAT 1) that ncludes allof the following elemens:
1 denicaionof potenisl OTNGC, of e o causs and o hei ol consesences,and reqular review and Ut of e
Vo entied OTNOC {luing th oo ssessment b
5 opropate e of il squipment e ntalisation of the bag filer, techniques to heat up the flue-gas and
abvats the need 0 bypes he b fter durng sartcop an Shodonn, o
plementation of a preventive maintenance plan for riical equipm
D) monitoring anﬂ recording of emissions during OTNOC and associated clrcums\anbes (see W1 BAT 5);
) Penomc assessment of the emissions occurring during OTNOC (e.g. frequency of events, durationy @meunt of pollutants emitted)
of corrective actions if necessar .
Eneroy i R T5 i s 8 s e oo Son of e eeraTo A AT 5T T st ) e Besign " Not Appicable o incineration plant m design
i
Energy i AT 0 i order 1o ncrease the eneroy effidency of ihe Inineration piant. BAT 1 1o Use an appropriate GOmbination of the tedhniaues gven Besign " Not Appicable o incineration piant m design
etficiency below.
A) Drying of sewage sludge
&) Reduction of the flue-gas flow
C) Minimisation of heat
5) Optimisation of the boiler design
E) Low-temperature flue-gas heat exchangers
) High steam conditions
G) Caweneramn
) Flue-gas conc
1) Dry bottom ash hanﬂlvnw
Atmospheric. Fugitive wi BAT 21 1n order to prevent or reduce diffuse emissions from the incineration plant, including edour emissions, BAT is to: Design Not Applicable: The (new) stack will be subject to Continuous emission
Emissions. monitoring of flue as pollutant concentrations inclucing NOX.
A) store sold and bulk pasty wastes that are odorous dd/or prone to releaSing Volate substances in enclosed buikdings under 2. CO. PM, Ammonia, Amine.
controlle sub atmospheric pressure and use the extracted sir 23 Gmbustion ai fo incineration or send it to another suitable Full requirements are detailed in the Environmental Basis of
abatement system in the case of a risk of explosiaft; ian.
3 Store luid wastes in tanks under approprate catble pressure R cuc the tank vents 1 the combustion ai feed or o
another suitable abatement syste
) Control the risk of adour during complet@/Shutdovin perieds when no incineration capaciy is availabl, e.g. by
D) Sending the vented or extracted aif to an altemative abatement system, e.g. a wet scrubber, a fixed adsorption bed
€ Minimising the amount of waste in Storage, &9, by interrupting, reducing or transferring waste deliveries, as a part of waste
e anagement (see W1 BAT 9)
) Storing waste in properly sealed bales
Rimospheric Fugiive i BAT 55 i order Lo prevent difuse ersSIOns of volatle Compouns fror The Randing of Gaseous and TGuid wastes that e 6dorous andor Besign et Appicable ot appicable - 1o incneration pant n deson
Emissions. prone to releasing Volatile substances.at ncineration plants, BAT is to introduce them nto the furnace by dirct feeding.
Aimospheric " Fugitve i GAT 53 i order to preveh or recce diffsse Ut erissions 10 ar rom the treatment of Siags and botiom ashes. BAT i 1o inciude in the Besign ™ ot reatment of
Emi ns environmental management system (see W1 BAT 1) the mllowmq diffuse dust emissions management features:
4) Identiiation of the most relevant diffuse dust emission sources (e.g. using EN 15445):
) deifcaion and implamenttion of approprae acions and tocheiaues 1 revent o Fedice difuse emiesions over & iven te
fram
bt metais Wi GAT 20 i order to Brevent or reduce cifuse dust amisions {0 air rom the treatment of Siags and bottom ashes. BAT i 1o use an Besign ™ ot reatment of
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Atmospheric
Emissions

Dust, metals
and metalloids

BAT Reference

I order to reduce channelled emissions to i of dust, metals and metalloids from the incineration of waste, BAT is (o use one or a
eorsination of e s g
#) Bag filt
) Elesrosatc precipiator
O oy soment iecton
D) Wet scrubber
£) Fixed- or moving-bed adsorption

Not Applicable:

oject Status

No incineration of waste in design

N

Atmospheric
Emissions

Dust, metals
and metalloids

i

BAT 26

i order to reduce channelled dust emissions to ai from the enciosed treatment of siags and bottom ashes with extraction of air (see
BAT 24 F), BAT is to treat the extracted air with & bag filter

Design

ot Appiical

ot treatment of siags/bottom ashes

Atmospheric
Emissions

HEL, HE, 803

BAT 57

i Grder to reduce channelied emissions of HCI, HF and S03 to air from the indineration of wasie, BAT is 16 Use one or & combination
ofthe tecndues given below.

5 Somiwet oo
© ory soroent injecton

D) Direct desulphurisation
£) Boiler sorbent injection

piicabi

R incineration of wasie in design

Atmospheric
Emissions

HEL, HF, 503

i

BAT 28

i Grder (o reduce channelied peak emissions of HCI, HF and SO 16 i from the incineration of waste while limiting the consumption
of reagents and the amount of residues generated from dry sorbent injection and semi-wet absorbers, BAT is o use technique () or
ot of the techniques iven below.

4) Optimised and automated reagent dosage

The use of coninuous Ol andor 50s mesaarements (andfor of other parametrs . may prove usetl or i purpeggypotream
and/or downstream of the FGC system for the optimisation of the autor

B) Recirculation of reagent
The reircutaton o  poportin of the collected FGC solds to reduce the amount of nreacted reagent@)in the residues. The
technique is particularly relevant in the case of FGC techniques operating with a mgh stoichiometrio excess.

Not Appiicable.

No incineration of waste i design

Atmospheric
Emissions

i

BAT 3

i order t0 reduce channelied NOX emissions to air while imiting the emissions of CO and N2G fiom the incineration of waste and the
amasons of NS fom e s of SNCR andlor SCR, BAT 1 16 436 on appropiate sombinato ph techiaes hen below
1) Optimisation of the incineration process
&) Fluegas reciaton
©) Selective non-catalytic reduction (SNCR)

» Seecte eyt eduston (0%
£) Cataiytic filter
9 Optimisaton of he SNCR/SCR design and operaton

Besign

Not

incineration of wasie in design

Atmospheric

Grganic
Compounds

BATS0

i Grder to reduce channelied emissions 10 air of organic compounds inciuding FCT d PCBS ffom the incineration of waste, BAT
is to use techniques (A), (8). (C), (0). and one or a combination of techniques (%) to (1) given below.

) Optimisation of the incineration process: Optimisation of incineration parameters o promote the oxidation of organic compounds,
including PCDD/F and PC8s present in the waste, and to prevent thelihand their pragursors' (re)formation
B) Control of the waste feed: Knowledge and control of the combustion characteristics of the waste being fed into the furnace, to
ensure optimal and, as far as possible, homogeneous and stable incineration conditior
ine boiler cleaning

ooling:
Rapid cooling of the flue-gas from temperatures 4bove 400 °C o below250 °C before dust abatement o prevent the de novo
synthesis of PCOD/F.
£) Dry sorbent injection
F) Fixed- or moving-bed adsorption

) scr

H) Catalytic flter bags
1) Carbon sorbent in a wet scrubber.

Besign

Not

incineration of waste in design

tmospheric
Eissions

Hierciry

BAT ST

i order to reduce channelled mercury erissions to aif (including mercury emission peaks) from the incineration of waste, BAT is 10
use one or a combination of the techniques given below.
) Wet scrubber (operated at low pH —1)

) Injection of special, fighly reactive activated carbon
D) Boiler bromife addition
£) Fixed- or moving:bed adsorption

Besign

Not

incineration of waste in design

Atmospheric
Emissions

i

BAT 2

i ordef to prevent o water, and (0 increase resource efficiency,
AT 12 1BAcaregate wABater sirenma and 1o e them separatay. depencing on el charactasis

Design

Appiicable

Segregation of wastewater sireams is in design - refer 1o
drainage philosophy.

Atmospheric
Emissions

iater

i

BATSS

i order t0 reduce water Usage and 1o prevent of reduce the eneration of waste water from the incineration plant, BAT is to use one
or.a combination of the techniques given below.

) Waste.water-free flue gas cooling (FGC) techniques

B) Injection of waste water from FGC

©) Water reuse/recyciing

D) Dry bottom ash handiing

Besign

Not

incineration of wasie in design
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BAT Reference

Project Status
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et
Amospheric Materal Wi AT 34 |In order t reduce emissons 1o water fom FGC and/or rom the storage and treatment of slags and bottom ashes, BAT s o use an | | Design | |Not Applicabl no realment of FGC/Bettom ashes
ot aporopriate combination o he technidues given bolow, an 0 dse secondary techTUGS o cloe a5 Posse 1 the sourcs 1 order

o avoid duton

Primary Techniques o

A) Optimisation of the incineration process (see BAT 14) and/or of the FGC system (e.g. SNCR/SCR, see BAT 29(F))

5 Equalisaton

C) Neutralisation (target acids/alkalis)

D) Physical separation, e.g. screens, sieves, grit separators, primary settlement tanks

onysico-chemical ueament

E) Aﬂwrmmn on activated carbon (organic compounds)

s el suphtd

G) Oxuialmn (sulphides, su\pmle. ‘organic compounds)

H) lon exchange (dissolved me

1) Stripping (purgeable DoHulams ‘ammonia/ammonium)

osmosls (ammonia/amrmonium, mels. suphate, chloride, organic compounds)
final Solds Removal (Suspended metat)
K) Coagulation and flocculation
seamensin

M) Filtre
Erersy i BT 55 Tim oo 1 craass resourcs ey, BAY 1 5 Wandls and trea Bokiom ashas separaiay rom FEE rosiues. g Tt Gesiont o PGB ashes
i)
i i T3 e e ey o 5 s o e B e SAT s oinsiononhe By NGk et o
=missions e G o s 1 1 e epenin o o e gt o e S bttom ashes.

5 Screerg and S (re.. Gscatng sreons. iraund swreans and roany sree

B) Crushing

) Aeraiic separaton (Aeraulc separaton s s 10 srtthe lght, unburnt tractions commingld i the bottgashes by blowing off

ght fragments, .. vibration tabies)

D) Recovery of ferrous and non-ferrous metals (i.e., magnetic separation)

E) Ageing to swb ises the mmeva\ fraction of the bottom ashes by uptake of atmospheric CO2 (carbonation), draining of excess

o
G) Washing
i TS e SR R A v e s T O o 5 s | TopiiaBe” i devign ~ 558 Fespnses o o BAT G

aiven belo.

A) location of equipment

5 Gperational measures (nspection, closing doors, operation by experienEBstatf et

C) low-noise equif

5 Nofse attenuat

E) Noise-control equvnmen\/m!rﬁ\ruclure
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