Annex lll: Summary of BREF

A. Comparison of the processes at the Installation vitthe BREF for Waste Treatments Industries (publisled August

2006);

B. Comparison of the processes at the Installation witthe BREF for Emissions from storage (published Jy 2006); and
C. Comparison of the processes at Facility with the BRF for Energy efficiency (published February 2009).

Section A: Waste Treatment Industries

Part 1: Generic BAT

Aspect of BAT

BAT

Status at Installation

Environmental
management
system (EMS)

BAT is to implement and adhere to an Environmel The implementation of an Environmental Management

Management System (EMS) that incorporates,

System (EMS) at the facility shall take place orhe

appropriate to individual circumstances, the follogv facility starts operating. The EMS shall incorperahe

features: (see Chapter 4.1.2.8 of BREF)

» definition of an environmental policy for tr
installation by top management (commitment of
top management is regarded as a precondition -
successful application of other features of the EM

» planning and establishing the necessary procedu

* implementation of the procedures, paying particl
attention to

- structure and responsibility

- training, awareness and competence

- communication

- employee involvement

- documentation

- efficient process control

- maintenance programme

- emergency preparedness and response

following elements:

Organizational Chart which captures the structure
and hierarchy at the facility and any supporting
departments

Job Description Register which defines all roled an
responsibilities of key personnel

Training ldentification, Approval, Execution and
Verification (refer to Clause B 2.9)

Communication procedure (internally and externally
to third parties)

Records management including approval, retentior
and backup

Reference to the control checks during operations
necessary to ensure compliancy with environmenta
legislation




Aspect of BAT

BAT

Status at Installation

- safeguarding compliance with environmen
legislation.

checking performance and taking corrective act

paying particular attention to
- monitoring and measurement (see also
Reference document on General Principle:
Monitoring)
- corrective and preventive action
- maintenance of records
- independent (where practicable) inten
auditing in order to determine whether or 1
the environmental management syst
conforms to planned arrangements and
been properly implemented and maintaine
review by top management.

Maintenance Programme and necessary records
Emergency Preparedness and Response docume
which captures various emergency scenarios and th
planned response to each scenario

Objectives (Quality and Environmental)

A system which enables users and/or individuals tc
register non-conforming service and/or practices.
The system also specifies how such occurrences ai
to be recorded (Corrective Action Request), actec
upon and verified for effective resolution or closu
Auditing Schedule (internal; but will include plan
for third party auditing in the near future)

Schedule of Management Review Meeting

At a later stage, the Consortium will make ava#aliefore

Three further features, which can complement thevel the plant starts operation:
stepwise, are considered as supporting measurege\do,
their absence is generally not inconsistent withTBAhese
three additional steps are:

having the management system and audit proce
examined and validated by an accredi
certification body or an external EMS verifier
preparation and publication (and possibly extel
validation) of a regular environmental statem
describing all the significant environmental aspe
of the installation, allowing for year-by-yei
comparison against environmental objectives
targets as well as with sector benchmarks
appropriate

Operation & maintenance manual
Training Program

Design Risk Accessment

Fire and Explosion Risk Accessment

This will be submitted to MEPA in due course.
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Activities carried
out

implementation and adherence to an internatior
accepted voluntary system such as EMAS and
ISO 14001:1996. This voluntary step could g
higher credibility to the EMS. In particular EMA!
which embodies all the above-mentioned featu
gives higher credibility. However, non-standardis
systems can in principle be equally effect
provided that they are properly designed
implemented.

Specifically for this industry sector, it is alsmportant to
consider the following potential features of the &M

giving consideration to the environmental imp.
from the eventual decommissioning of the unit at
stage of designing a new plant

giving consideration to the development of clea
technologies

where practicable, sectoral benchmarking or
regular basis, including energy efficiency and gge
conservation activities, choice of input materie
emissions to air, discharges to water, consumgatic
water and generation of waste

An outline decommissioning plan has already been
prepared by WSM, as mentioned in section B2.10rofeX
3 of the IPPC application.

In addition, plant design incorporates bunding df a
hazzadous materials to minimize risk of land anougd
water contamination and facilitate the decomissigni

Ensure the provision of full details of the aciedt carried See Appendix 01 - Process Description of this Annex
out on-site. A good detail of that is contained the
following documentation (see Section 4.1.2.7 anated to Further to this, please see find attached theviatig
the previous aspect (preparation and publication).
descriptions of the waste treatment methods and

procedures in place in the installation

diagrams/drawings:

Appendix 02 — Malta Mass Balance

diagrams of the main plant items where they have
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some environmental relevance, together wiflppendix 03 — Layout Plan MTP
process flow diagrams (schematics) .
« details of the chemical reactions and their reactidppendix 04 — Layout Plan AD

kinetics/energy balance
Appendix 05 — Main Chemical Reactions

« details on the control system philosophy and héwntrol system philosophy will be included in Cartr
the control system incorporates the environmentistem Description as part of O&M manual.
monitoring information

« details on how protection is provided durinjhe anaerobic digestion will be in continuous opera
abnormal operating conditions such as moment&f@art-up is only expected once during initial
stoppages, start-ups, and shutdowns commissioning. For around 1 month, the methanergésa
may be of poor quality and cannot be used in CldP’s
even burned in the flare. After this period, thetimeae will
be burned in the flare until it is of sufficientajity to be
used in CHP’s.
CHP’s start-up and shut-down will be at minimumation
and consequent additional emissions are negligible.
Start-up and shut-down of the mechanical pre-treatm
does not result in abnormal environmental emissions
Employees will be trained of how to handle momentar
stoppages to ensure protection of the environment.
e aninstruction manual
Operation and Maintenance (O&M) Manual will be
available prior to plant start-up.
* an operational diary (related to the next aspect)
A template of the diary will be agreed between the
Contractor and WSM, to include the relevant infotiora
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Housekeeping
procedure

not stored in the Control System, for instance:

Daily quantity of incoming and outgoing waste of
each type;

Start and finish times of plant activities;
Inspection and maintenance,;

Breakdowns, plant disruptions or throughput
reduction, with time duration and reasons;
Emergencies;

Suspicious waste received and actions taken;
Technical competent management attendance ;
Severe weather conditions;

Complaints and actions taken;

Environmental problems and remedial actions;

Damages to the site security system and Fire Detect
System;

* an annual survey of the activities carried out tred

waste treated. The annual survey should also coniecording of activities shall be included as pathe EMS.
a quarterly balance sheet of the waste and residllevaste movement activities shall be recordedhmsy use
streams, including the auxiliary materials used fof scales at the weighbridge office.

each site (related to the EMS aspect).

Have a good housekeeping procedure in place, whith To be included in the O&M manual

also cover the maintenance procedure, and an dde

training programme, covering the preventive actitimst 4.1.1.4 — Sampling
workers need to take on health and safety issues 4.1.1.5 — Reception facilities, including quarantia,
environmental risks (see Sections 4.1.1.4, 4.14.52.5, sampling / analysis

4.1.2.10,4.1.4.8 and 4.1.4.3).

A risk based approach has been adopted towarddisgmp
Considering that either MSW or BW are heterogenemus
foreseen incoming waste is non-hazardous, in aohdio it
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not being practical to wait several days before the
completion of laboratory analysis, visual check are
considered appropriate and sufficient for these ©yfp

waste.

Prior to mechanical treatment, the waste shalli&eally
checked by the grabber operator, before inputtrife
mechanical treatment.

In case of suspicions of being potentially hazasddbhe
suspicious waste shall be separated into a dedicate
container. This waste shall be checked in detadl, & in
case of keeping the suspicion, shall be driven o a
authorized facility for that kind of waste.

WSM intends to have a team of inspectors who valleh
the specific role of inspecting the waste as s@oiia
received in the facility.

Waste inspectors will be trained on:

* The general requirements of the IPPC permit with
specific reference to the waste acceptance sections
in the same permit. for waste acceptance as per the
IPPC permit.

* The waste enquiry, acceptance and inspection
procedure of the company which will form part of
the Environment Management system.

e The different hazardous properties of waste as per
the standard hazardous codes.
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Relationship with  Try to have a close relationship with the wa
waste producer/holder in order that the customers sitgdement
producer/holder  measures to produce the required quality of wastessary three categories:
for the waste treatment process to be carried saé (

Section 4.1.2.9). - MSwW

Sﬁ'le waste to be treated in the facility is mainijided into
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Staff

Waste IN
Knowledge

Have sufficient staff available and on duty witle tiequisite
qualifications at all times. All personnel shoulddergo
specific job training and further education (seectide
4.1.2.10. This is also related to the Housekeepimgedure
aspect).

- Bulky waste
- Manure

In the case of bulky waste and MSW, the heterogemeo
guality of the waste is somewhat already known raotd
envisaged to vary.

nformation on the source of manure will be requkstethe
weighbridge. Carrier will be asked to specify type of
the manure and the source from where it is produced

It may be the case, that the manure is analyseat poi
acceptance, however through time, the company dstém
form a database of manure producers which will be
considered as repetitive clients and thereforeyarsals not
deemed to be necessary.

WasteServ through the assistance of the contradiior
provide:

* identification of permanent staff required for glan
operation, including required base skills;
* job training for the specific operation tasks.

Have a concrete knowledge of the waste IN. Sukh waste collection vehicles reporting at SAWTPe ar

knowledge needs to take into account the waste QhH,

requested to enter the site through the weighbritigigh

treatment to be carried out, the type of waste ptioeedure the system in place, the following detail is captlr

under consideration (see next aspects) and thgretkted
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to waste OUT and the treatment) (see Section 4)1.1. -

Guidance on some of these issues is provided iticBsc
4.2.3,4.3.2.2and 4.4.1.2.

client name / organization

* registration plate of vehicle disposing waste
» waste type

* source / destination

and recorded on a weighbridge ticket.

Depending on the type of waste, driver of wastdéectbn
vehicle is asked to dispose waste in predefineasangthin
the plant. Through random inspections, an Inspecto
confirms that the waste disposed is as declaratdgriver
and that it is in fact acceptable. Waste is refbcie
Inspector finds out that the waste type is not @igled at
the plant.

WasteServ intends to strengthen its inspectoratinéo
incoming waste in all its facilities The Comparigs to
develop a Waste Acceptance team, which will alatufe
the inspectorate. The company has already stdrédting
procedures for the inspections of waste. Thealig is a
draft procedure of what is planned:

Inspector is responsible to:

» Collect Weighbridge Ticket(s) IN for the waste
which requires inspection.




Aspect of BAT

BAT

Status at Installation

Inspect waste against Weighbridge Ticket(s) IN and
Controlled Document Acceptable EWC codes at
facility.

If waste is found to baot in-line with Weighbridge
Ticket(s) IN and Controlled Document Acceptable
EWC codes at facility.

— Take photos of findings.
— List findings inCheck Request Sheet

— Sign Check Request Sheeind ask Waste
Carrier to do the same.

— Give copy of Check Request Sheet to Waste
Carrier and send original to Waste Acceptance
Team (WAT).

— Stamp both copies of the Weighbridge Ticket(s)
IN as ‘Inspected and give copy to Waste
Carrier. File original for reference purposes.

— Prepare Inspection Report (including scanned
copy of Check Request Sheeind related
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photos) and send it to WAT.

— Liaise with Manager for the clearing of the
Inspection Area.

e If waste is found to be in-line with Weighbridge
Ticket(s) IN and Controlled Document Acceptable
EWC codes at MEC.

— Stamp both copies of the Weighbridge Ticket(s)
IN as ‘nspected and give copy to Waste
Carrier. File original for reference purposes.

— Liaise with Manager for the clearing of the
Inspection Area.

Manager is responsible to:

» Liaise with Inspector for the clearing of the
Inspection Area.

» Separate and temporary store non-complaint wast
in Quarantine Area.

Waste Acceptance Team (WAT) Officelis responsible to:

* Vet Inspection Report to confirm that inspection
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Waste IN
Pre-acceptance
procedure

findings are accurate.

« Based on the vetting exercise carried out, instruct
Clerk in Data Section to amend Weighbridge Ticket
as per findings in inspection report.

Note: Inspection report number is written down (in
amended Weighbridge Ticket) for back tracking
purposes.

 Log entry inlIncident Report Logbooland issue
warning letter to Waste Carrier informing him/hér o
non-conformity to site rules.

Depending on the frequency of non-conformitiesspriée
penalties as specified in sire rules.

Implement a pre-acceptance procedure containinigast A pre-acceptance procedure is in place specifying t

the following items (see Section 4.1.1.2): method to follow when an enquiry for ‘out-of-thedorary’

tests for the incoming waste with respect to waste disposal is put forward by a waste producesuch
planned treatment case, the Waste Acceptance Officer (enquires abwait
making sure that all necessary information tonnage and type of waste (including its EWC cddebe
received on the nature of the process(es) produ disposed of.

the waste, including the variability of the proce

The personnel having to deal with the p After that, the Waste Acceptance Officer liaiseshwtihe
acceptance procedure need to be able due tc Facility Manager to determine if waste can be usethe

profession and/or experience to deal with Anaerobic Digester.

necessary questions relevant for the treatmertieo

wastes in the WT facility ‘Ordinary’ waste likeMunicipal Solid WastgBlack Bag
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Waste IN
Acceptance
procedure

a system for providing and analysing
representative sample(s) of the waste from
production process producing such waste from
current holder.

a system for carefully verifying, if not dealir
directly with the waste producer, the informati
received at the pre-acceptance stage, including
contact details for the waste producer and
appropriate description of the waste regarding
composition and hazardousness

making sure that the waste code according to
European Waste List (EWL) is provided
identifying the appropriate treatment for each we
to be received at the installation (see Sectior4l]
by identifying a suitable treatment method for ei
new waste enquiry and having a clear methodol
in place to assess the treatment of waste,
considers the physico-chemical properties of
individual waste and the specifications for 1
treated waste.

are accepted at the plant without going through phe
acceptance procedure. This does not imply thafication
inspections are not carried out.

Implement an acceptance procedure containing at tke Waste acceptance procedures shall be implementatido
following items (see Section 4.1.1.3):
a clear and specified system allowing the operatoipredefined category of acceptable waste (examp&:/W\br
accept wastes at the receiving plant only if argefi waste fit for the anaerobic digestion process)eapprmit.
treatment method and disposal/recovery route fr th

output of the treatment is determined (see phgie Weighbridge Officer checks that incoming vedscl
acceptance in the previous aspect). Regarding hlge the necessary MEPA Waste Carrier Registratmah
planning for the acceptance, it needs to thet the driver is wearing the appropriate PPE.
guaranteed that the necessary storage (see Section

MBT. Waste is accepted at the plant only if itgaNithin a
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4.1.4.1), treatment capacity and dispatch conditidbepending on the type of waste, the driver is dagc
(e.g. acceptance criteria of the output by the rothewards the reception area (adequately sized amigioed)
installation) are also respected of either the MTP, or the manure. The weighbridgket is
measures in place to fully document and deal withalized when the vehicle returns back to the Wbrglge
acceptable wastes arriving at the site, such ag-a pnd weighed empty. All info of interest is captuiad the
booking system, to ensure e.g. that sufficieweighbridge ticket. Furthermore, the (weighbridgstem)
capacity is available is backed-up.

clear and unambiguous criteria for the rejection lof the eventuality that a waste carrier is rejectdetails
wastes and the reporting of all non conformances pertaining to the incidence are logged in tRejection
Sheet

visually inspect the waste IN to check complian&andom inspections are carried out as may be etjuir
with the description received during the pre-

acceptance procedureFor some liquid and

hazardous waste, this BAT is not applicalgee

Section 4.1.1.3).

a system for identifying the maximum capacity lim@torage capacity limit:

of waste that can be stored at the facility
MSW:
The reception hall has been designed to cater ¢lary4
storage of MSW. However, it is expected that tlaigacity
will not be used in full under normal operationcgrgood
practice dictate that waste is treated as soonsslge
after reception (a daily basis is recommended).
As the maximum capacity is for a 4 m high waste,glie
available remaining storage capacity can be easily
calculated as per the available area.
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BW:
Will be treated on a daily basis. No storage is$een.

MANURE:
Will be treated on a daily basis, using a storagsirdy
bunker with capacity for one day (20 m3). No sterag
foreseen.
Waste IN Implement different sampling procedures for allfetént N/A — Refer to housekeeping procedures above.
Sampling procedures incoming waste vessels delivered in bulk and/ortaioers.
These sample procedures may contain the followiegs
(see Section 4.1.1.4):
sampling procedures based on a risk approach. ¢
elements to consider are the type of waste {
hazardousor non-hazardous) and the knowledge
the customer (e.g. waste producer)
» check on the relevant physico-chemical parame
The relevant parameters are related to the knowl
of the waste needed in each case
» registration of all waste materials
* have different sampling procedures for bulk (ligt
and solids), large and small containers
laboratory smalls. The number of samples ta
should increase with the number of containers
extreme situations, small containers must all
checked against the accompanying paperwork.
procedure should contain a system for recording
number of samples and degree of consolidation
* details of the sampling of wastes in drums wit
designated storage, e.g. the time-scale afterpece




Aspect of BAT BAT Status at Installation

» sample prior to acceptance

* maintenance of a record at the installation of
sampling regime for each load, together witr
record of the justification for the selection ofche
option

* asystem for determining and recording:

- a suitable location for the sampling points
- the capacity of the vessel sampled (for sam

from drums, an additional parameter would be thal t

number of drums)

- the number of samples and degree
consolidation

- the operating conditions at the time
sampling

* a system to ensure that the waste samples
analysed (see Section 4.1.1.5)

* in the case of cold ambient temperatures
temporary storage may be needed in order to a
sampling after defrosting. This may affect t
applicability of some of the above items in thisB/
(see Section 4.1.1.5).

Waste IN Have a reception facility covering at least thelowing Depending on the waste being disposed of, the wast
Reception facility issues (see Section 4.1.1.5): collection vehicle proceeds to either of the wastseption
* have a laboratory to analyse all the samples at hiadls.

speed required by BAT. Typically this requires

having a robust quality assurance system, qualitye quality of the incoming manure should have alitu

control methods and maintaining suitable records &d:

storing the analyses results. Particularly for

hazardous wastes, this often means that thee heavy impurities below 1% of dry matter; and
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laboratory needs to be on-site » straw content below 2% of dry matter

have a dedicated quarantine waste storage area as

well as written procedures to manage non-accepted

waste. If the inspection or analysis indicates that However, it is the nature of manure to have unptadie
wastes fail to meet the acceptance critesariations in its composition. This was taken iatount
(including, e.g. damaged, corroded or unlabellaghen planning the AD plant. The acceptable vanmtiof
drums) then the wastes can be temporarily stotbd different manure composition are +- 15%.

there safely. Such storage and procedures should be

designed and managed to promote the rapid

management (typically a matter of days or less)ledormation on the source of manure will be reqeesht
find a solution for that waste the weighbridge. Carrier will be asked to spetifg type
have a clear procedure dealing with wastes wheféhe manure and the source from where it is predu
inspection and/or analysis prove that they do not

fulfil the acceptance criteria of the plant or du fit . .
with the waste description received during the pfé-may be the case, that the manure is analysetf foi

acceptance procedure. The procedure should incl@ggeptance, however through time, the company dstén
all measures as required by the permit fgrm a database of manure producers which will

national/international  legislaton to infornfonsidered as repetitive clients and thereforeyarsals not

competent authorities, to safely store the delifery deemed to be necessary.
any transition period or to reject the waste antise

it back to the waste producer or to any other

authorised destination

move waste to the storage area only after acceptanc

of the waste

mark the inspection, unloading and sampling areas

on a site plan

have a sealed drainage system

be
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* a system to ensure that the installation personnel
who are involved in the sampling, checking and
analysis procedures are suitably qualified and
adequately trained, and that the training is upmbate
on a regular basis

» the application of a waste tracking system unique
identifier (label/code) to each container at thags.
The identifier will contain at least the date ofivzl
on-site and the waste code.

A contained drainage system will be in place inside
plant, driving all drainage from the different had an
underground process water tank. This water wilubed in
the process.
Waste OUT Analyse the waste OUT according to the relev Considering that all of incoming waste is not hdpais
Analysing parameters important for the receiving facilityg(dandfill, (suspicious waste shall be treated as mentionecealizan
incinerator) (see Section 4.1.1.1). the outgoing waste is also not hazardous.
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Management Have a system in place to guarantee the traceabilivaste As per section 4.1.2.3 of BREF for Waste Treatment
systems treatment. Different procedures may be neededki® itzto Industries, the application of some of these texhmay
Traceability account the physico-chemical properties of the evéstg. not be possible when installation operates in dicoous
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liquid, solid), type of WT process (e.g. continupbigtch) as basis.

well as the changes that may occur to the phydieonecal

properties of the wastes when the WT is carried Agood In fact, it will not be possible to keep track aifch
traceability system contains the following itemeg$Section individual consignments of incoming waste sincéedént
4.1.2.3): consignments will be mixed together in the pro¢asg&s on

documenting the treatments by flow charts and massontinuous basis.

balances (see Section 4.1.2.4)

carrying out data traceability through severblevertheless, records will be kept of incoming and
operational steps (e.g pre-acceptance/acceptanaggoing waste consignment and this process willrizger
storage/treatment/dispatch). Records can be madpgervision of plant operation staff.

and kept up-to-date on an ongoing basis to reflect

deliveries, on-site treatment and dispatches. Riscdnformation on the source of manure will be reqeesat
are typically held for a minimum of six months aftehe weighbridge. Carrier will be asked to spetifg type
the waste has been dispatched of the manure and the source from where it is predu
recording and referencing the information on waste

characteristics and the source of the waste stream,

that it is available at all times. A reference nemb

needs to be given to the waste and needs to be

obtainable at any time in the process to enable the

operator to identify where a specific waste isha t

installation, the length of time it has been thanel

the proposed or actual treatment route

having a computer database/series of databases,

which are regularly backed up. The tracking system

operates as a waste inventory/stock control system

and includes: date of arrival on-site, waste preduc

details, details on all previous holders, an unique

identifier, pre-acceptance and acceptance analysis

results, package type and size, intended treatment/

disposal route, an accurate record of the natude an
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Management

systems
Mixing and blending
rules

Management
systems
Segregation and
compatibility
procedure

guantity of wastes held on-site including all hatgar
details on where the waste is physically located in
relation to a site plan, at which point in the
designated disposal route the waste is currently
positioned

* only moving drums and other mobile containers
between different locations (or loaded for removal
off site) under instructions from the appropriate
manager, ensuring that the waste tracking system is
amended to record these changes (see Section
4.1.4.8).

Have and apply mixing/blending rules oriented tetmet Wastes accepted will be fully compatible at anyppraion,
the types of wastes that can be mixed/blended hegen all non-hazardous.

order to avoid increasing pollution emission of destream

waste treatments. These rules need to considetypeeof

waste (e.g.hazardous non-hazardous), waste treatmen

be applied as well as the following steps that dlcarried

out to the waste OUT (see Section 4.1.5).

Have a segregation and compatibility procedure latg Wastes accepted will be fully compatible at anypprtion,
(see Section 4.1.5), including: all non-hazardous. Also chemical waste or it's pragk
* keeping records of the testing, including argpntainers are not expected.
reaction giving rise to safety parameters (increase
temperature, generation of gases or raising Hdwever, records of relevant process parameterkepe
pressure); a record of the operating parametansl used to search the origin of any significaniaten
(viscosity change and separation or precipitatibn o
solids) and any other relevant parameters, such as
generation of odours (see Sections 4.1.4.13 and
4.1.4.14)
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Management

systems
Efficiency

Management

systems
Accident
Management Plan

Management

systems
Incident diary

Management

systems
Noise and vibration
management plant

Management

systems
Decommissioning

» packing containers of chemicals into separate drums
based on their hazard classification. Chemicals
which are incompatible (e.g. oxidisers and
flammable liquids should not be stored in the same
drum (see Section 4.1.4.6).

Have an approach for improving waste treatmentieficy. An element of reject shall always be present insiing

This typically includes the finding of suitable indtors to line however WasteServ shall place all efforst toimise

report WT efficiency and a monitoring programmee( its losses in terms of costs when selling the ctdid

Section 4.1.2.4). recyclable material and to reduce the burden orGimallis
non-hazardous waste landfill.

Produce a structured accident management plarésgmn This mater will included in Hazard and Operability

4.1.7). Assessment Study (HAZOP) which is still to be prepda

Have and properly using an incident diary (see i&ec Environment Accident Registesr available on the company
4.1.7). server (with read/write rights given to Facility Negers,
Plant Engineers, etc)

Have a noise and vibration management plant inep&s Noise and vibration monitoring shall be includegasg of

part of the EMS (see Section 4.1.8). For some WhE environmental monitoring programme within Gisall

installations, noise and vibration may not be an

environmental problem. When necessary, noisy equipment will be locateiwith
enclosures or rooms to attenuate the noise gederate

Baseline and operational noise and vibration measents
will be undertaken.
Consider any future decommissioning at the destgges An outline decommissioning plan has already been
For existing installations and where decommissigr prepared by WSM, as mentioned in section B2.10rofex
problems are identified, put a programme to mininiteese 3 of the IPPC application.
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Utilities and raw
material

management
Raw material
consumption and
generation

Utilities and raw
material

management
Energy efficiency

Utilities and raw
material
management

problems in place (see Section 4.1.9).
In addition, plant design incorporates bunding df a
hazzadous materials to minimize risk of land anougd
water contamination and facilitate the decomissigni
Provide a breakdown of the energy consumption dPldase refer to item B.2.6.1 of Annex 3 of the IPPC
generation (including exporting) by the type of meu(i.e. Application.
electricity, gas, liquid conventional fuels, sotidnventional
fuels and waste) (see Section 4.1.3.1). This ireglv
» reporting the energy consumption information in
terms of delivered energy
» reporting the energy exported from the installation
» providing energy flow information (for example,
diagrams or energy balances) showing how the
energy is used throughout the process.

Continuously increase the energy efficiency of Please refer to section B2.6.2 of the IPPC apjpdicat
installation, by (see Section 4.1.3.4): Annex 3.
» developing an energy efficiency plan
» using techniques that reduce energy consumg In addition, CHP plant will also be in operatioropiding
and thereby reduce both direct (heat and emiss combined heat and power.
from on-site generation) and indirect (emissic
from a remote power station) emissions
» defining and calculating the specific ener
consumption of the activity (or activities), segfi
key performance indicators on an annual basis
MWh/tonne of waste processed).

Carry out an internal benchmarking (e.g. on an ahbasis) To be included as part of the EMS.
of raw materials consumption. Some applicability
limitations have been identified and these are rmpat in
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Internal
benchmarking

Utilities and raw
material

management
Waste as a raw
material

Storage and

handling
Storage

Section 4.1.3.5.

Explore the options for the use of waste as a ratenal Section 4.1.3.5 of BREF refers to the reuse of evliste /
for the treatment of other wastes (see Sectior84)L.If acid for treatment, which are not applicablehrs facility.
waste is used to treat other wastes, then to haystam in Wastewater will be reused in the treatment proeesiswill
place to guarantee that the waste supply is avail#ibthis always be available as the production of wastewstex
cannot be guaranteed, a secondary treatment or @he necessary part of the process. Service water (fr@im
materials should be in place in order to avoid . water runoff) also available if necessary.

unnecessary waiting treatment time (see Sectio2.2)1

Apply the following techniques related to storageeg

Section 4.1.4.1):

* locating storage areas: Waste is only stored within the designated hakbé &ne all
- away from watercourses and sensitiaunded.
perimeters, and The only products foreseen to be stored outsidéhare

- in such a way so as to eliminate or minimidgmles of RDF, Paper/Card and Plastic. Howevergthates
the double handling of wastes within thare shrink wrapped to ensure no contact of raiemaith
installation the product.

It is not foreseen double handling of waste.

« ensuring that the storage area drainaye incompatible waste is foreseen.
infrastructure can contain all possible contamitate
run-off and that drainage from incompatible wast&#te containment is included:
cannot come into contact with each other * Inthe halls, potentially contaminated drainage is
collected in dedicated process waste water tatle to
used for the process;
* The digesters, suspension buffer and aeration taneks
placed in a bund;
» In the other outside areas, potentially contamuhate-
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off water is diverted to underground reservoirgedl
with a silt trap and oil-water interceptor to eresthat
clean water enter the reservoirs;
Chemicals are stored within dedicated bounded rooms
Chemical tanks placed in the outside have their bwmnd
or double wall.

» using a dedicated area/store which is equipped vhtbt applicable. No hazardous waste is foreseen.
all necessary measures related to the specificofisk
the wastes for sorting and repackaging laboratory
smalls or similar waste. These wastes are sorted
according to their hazard classification, with due
consideration for any potential incompatibility
problems and then repackaged. After that, they are
removed to the appropriate storage area

* handling odorous materials in fully enclosed dhe tanks subject to important odour emissions wél
suitably abated vessels and storing them in englosl®sed and connected to the air treatment system.
buildings connected to abatement

» ensuring that all connections between the vesselsAll connections between the vessels are capalieiofy
capable of being closed via valves. Overflow pipeksed via valves.
need to be directed to a contained drainage system
(i.e. the relevant bunded area or another vessel) Overflow pipes are all directed to the respectivarizled
areas.

* having measures available to prevent the buildmg These measures are foreseen, namely:
of sludges higher than a certain level and the level sensors, integrated in control system, weifjulate
emergence of foams that may affect such measuressludge levels;




Aspect of BAT

BAT Status at Installation

Storage and

handling
Bunding

Storage and
handling

Tank and process
pipework

in liquid tanks, e.g. by regularly controlling the antifoaming agents will be used in relevant pafihe
tanks, sucking out the sludges for appropriatenéurt process, namely in WWTP, aeration tanks and
treatment and using anti-foaming agents dewatering.

* equipping tanks and vessels with suitable abatem@onfirmed — Refer to previous section on storage an
systems when volatile emissions may be generatemhdling.
together with level meters and alarms. These
systems need to be sufficiently robust (able tokwor
if sludge and foam is present) and regularly
maintained

» storing organic waste liquid with a low flashpoiritiot applicable.
under a nitrogen atmosphere to keep it inertised.
Each storage tank is put in a waterproof retention
area. Gas effluents are collected and treated.

Separately bund the liquid decanting and storagasansing Impermeable and resistant bunds will be used fosteva
bunds which are impermeable and resistant to theed storage. No specific decanting is foreseen in tlansas.
materials (see Section 4.1.4.4).

Apply the following techniques concerning tank gmdcess

plpework labelling (see Section 4.1.4.12):
clearly labelling all vessels with regard to theill vessels have a unique identifier as per theP&lg
contents and capacity, and applying an unigoember (from KKS code).
identifier. Tanks need to have an appropriatelye respective label will include the tag numbentent
labelled system depending on their use and conterfigith colour code) and capacity.

* ensuring that the label differentiates between evabtain pipes will be labelled with direction of flowyith

water and process water, combustible liquid aodlour differentiations.
combustible vapour and the direction of flow (ire.
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or outflow)
» keeping records for all tanks, detailing the unigiecords will be kept.
identifier; capacity; its construction, including
materials; maintenance schedules and inspection
results; fittings; and the waste types which may be
stored/treated in the vessel, including flashpoint
limits.

Storage and Take measures to avoid problems that may be gederat Storage capacity limit:
handling from the storage/accumulation of waste. This manflu
Accumulation with BAT on “Utilities and raw material management: MSW:
Waste as a raw material” when waste is used asdarg The reception hall has been designed to cater fiay4
(see Section 4.1.4.10). storage of MSW. However, it is expected that tlaigacity
will not be used in full under normal operationcgrgood
practice dictate that waste is treated as soownssige
after reception (a daily basis is recommended).
As the maximum capacity is for a 4 m high waste,te
available remaining storage capacity can be easily
calculated as per the available area.

BW:
Will be treated on a daily basis. No storage is$een.

MANURE :
Will be treated on a daily basis, using a storagsirdy
bunker with capacity for one day (20 m3). No sterag
foreseen.
Storage and Apply the following techniques when handling wagiee A system for waste reception at the plant will bepared
handling Section 4.1.4.6): and included in O&M manual.
Handling » having systems and procedures in place to ensure




Aspect of BAT

BAT

Status at Installation

that wastes are transferred to the appropriatagtor

safely

having in place a management system for the

loading and unloading of waste in the installation,

which also takes into consideration any risks that

these activities may incur. Some options for this

include ticketing systems, supervision by sitefstaf

keys or colour-coded points/hoses or fittings of a

specific size

ensuring that a qualified person attends the walsia applicable. Only MSW, BW and Manure, non-
holder site to check the laboratory smalls, the didzardous, will be accepted at plant.

original waste, waste from an unclear origin or

undefined waste (especially if drummed), to clgssif

the substances accordingly and to package into

specific containers. In some cases, the individual

packages may need to be protected from mechanical

damage in the drum with fillers adapted to the

packaged waste properties

ensuring that damaged hoses, valves ans practice will be ensured during operation.
connections are not used

collecting the exhaust gas from vessels and taRftsase refer to the housekeeping section above.
when handling liquid waste Additionally, the tanks subject to important odour
unloading solids and sludge in closed areas wharissions will be closed and connected to the@atinent
are fitted with extractive vent systems linked &ystem.

abatement equipment when the handled waste can

potentially generate emission to air (e.g. odours,

dust, VOCs) (see Section 4.1.4.7)

using a system to ensure the bulking of differeNot applicable.

batches only takes place with compatibility testing

(see Section 4.1.4.7 and 4.1.5).
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Storage and Ensure that the bulking/mixing to or from packageaste Waste input in the plant (MSW, BW or MANURE) wileb
handling only takes place under instruction and supervigiod is done by trained staff.
Bulking and mixing  carried out by trained personnel. For certain tygfesastes, Special measures of exhaust ventilation abatemeiht w
such a bulking/mixing needs to be carried out urideal installed.
exhaust ventilation (see Section 4.1.4.8).

Storage and Ensure that chemical incompatibilities guide thgregation Not applicable — no chemical waste shall be treatetthe
handling required during storage (see Section 4.1.4.13 ahd.44). facility.

Chemical

incompatibilities

Storage and Apply the following techniques when containerisedstes Not applicable. No containerised wastes are foresede
handling are handled (see Section 4.1.4.2): treated.

Containerised wastes » storing of containerised wastes under cover. -

can also be applied to any container that is hel
storage pending sampling and emptying. Sc
exceptions on the applicability of this techniq
related to containers or waste not affected
ambient conditions (e.g. sunlight, temperatt
water) have been identified (see Section 4.1.c
Covered areas need to have adequate provisio
ventilation

* maintaining the availability and access to stor
areas for containers holding substances that
known to be sensitive to heat, light and water,aur
cover and protected from heat and direct sunlight

Extractive vent Perform crushing, shredding and sieving operatioregeas Air treatment system includes a general odourineat
systems fitted with extractive vent systems linked to alpa¢&t system in the main buildings and tanks, by biafiltend a
equipment (see Section 4.1.6.1) when handling nmadéderdedusting system for the BW crashing area.
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that can generate emission to air (e.g. odours, ¥@Cs).
By this system, crushing, shredding and sievingatpms
will be carried out in areas with extractive veygtems and
abatement.

Foreseen limit of emissions:
Odour (OW/m3): <500
Dust<=10mg/Nm3
Full Perform crushing/shredding operations (see Sectidn6.1 Not applicable. Hazardous waste shall not be tdemtehe
encapsulation / and 4.6) under full encapsulation and under anti plant.
Inert atmosphere atmosphere for drums/containers containing flammatyl
highly volatile substances. This will avoid igniio The
inert atmosphere is to be abated.

Washing Perform washing processes considering (see SechAonontained drainage system will be in place inside
processes 4.1.6.2): plant, driving all drainage from the different hat an
» identifying the washed components that may baderground process water tank. This water wilubed in
present in the items to be washed (e.g. solvents) the process.
» transferring washings to appropriate storage and
then treating them in the same way as the wadtastewater will be reused in the treatment pro¢gsne
from which they were derived as process water). Service water (from rain wateoff)
* using treated waste water from the WT plant faill be used for specific needs, when higher qualiater is
washing instead of fresh water. The resultant wastquired.
water can then be treated in the WWTP or re-used in
the installation.

Air emission Restrict the use of open topped tanks, vesselpigndy: Waste is only stored within the designated hakbé &ne all
treatments * not allowing direct venting or discharges to air bounded.
linking all the vents to suitable abatement syst¢ The only products foreseen to be stored outsidéhare
when storing materials that can generate emiss bales of RDF, Paper/Card and Plastic. Howevergthates
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to the air (e.g. odours, dust, VOCs) (see Sec are shrink wrapped to ensure no contact of rairerwaith

4.1.4.5) the product.
* keeping the waste or raw materials under coven (
waterproof packaging (see Section 4.1.4.5) It is not foreseen double handling of waste.

* connecting the head space above the settlel
tanks (e.g. where oil treatment is a pre-treatn Please refer to the housekeeping section above.
process within a chemical treatment plant) to Additionally, the tanks subject to important odour
overall site exhaust and scrubber units (see Se' emissions will be closed and connected to the@atinent
4.1.4.1). system.

The use of an enclosed system with extraction, rateu Please refer to the housekeeping section above.
depression, to a suitable abatement plant. Thintgae is Additionally, the tanks subject to important odour
especially relevant to processes which involvetthasfer emissions will be closed and connected to the@atinent
of  volatile liquids, including  during  tankersystem.

charging/discharging (see Section 4.6.1).

Apply a suitably sized extraction system which cawer Air treatment system includes a general odourrneat
the holding tanks, pre-treatment areas, storageést: system in the main buildings and tanks, by biafiitend a
mixing/reaction tanks and the filter press areasp dave in dedusting system for the BW crashing area.

place a separate system to treat the vent gasessfrecific

tanks (for example, activated carbon filters froamkis By this system, crushing, shredding and sievingaimms
holding waste contaminated with solvents) (see i@« will be carried out in areas with extractive veystems and
4.6.1). abatement.

Foreseen limit of emissions:
Odour (OW/m3): <500
Dust<=10mg/Nm3

Correctly operate and maintain the abatement eqnpm To be included in the O&M manual.
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Air emission
levels

including the handling and treatment/disposal okrgp
scrubber media (see Section 4.6.11).

Have a scrubber system in place for the major gy A proper system of odour abatement, using scrubr
gaseous releases from those unit operations whaek A be installed.

point discharge for process emissions. Install Gorsdary

scrubber unit to certain pre-treatment systems hié Air treatment system includes a general odouritneat
discharge is incompatible or too concentrated fier hain system in the main buildings and tanks, by biafiltend a
scrubbers (see Section 4.6.11). dedusting system for the BW crashing area.

By this system, crushing, shredding and sievingatpms
will be carried out in areas with extractive veystems and
abatement.

Foreseen limit of emissions:
Odour (OW/m3): <500
Dust<=10mg/Nm3

Have leak detection and repair procedures in place

installations An inspection program will be included in O&M mathua
* handling a large number of piping components atiéit covers storage areas, pipes, containers/tardtading
storage and a system for keeping records

e compounds that may leak easily and create an
environmental problem (e.g. fugitive emissions] soi
contamination) (see Section 4.6.2).

This may be seen as an element of the EMS.

Reduce air emission to the following levels Reduction of emissions and foreseen limits:

Air treatment system includes a general odour rineat
system in the main buildings and tanks, by biafiitend a
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Air parameter Emission levels associated to the dedustlng system for the BW crashmg elreel
use of BAT (mgf.\'mjl : : ) L .
VOC 7 20 By this system, crushing, shredding and sievingatpms
PM 5-20 will be carried out in areas with extractive veystems and
' For low VQC loads, the higher end of the range can be extended to 50 abatement.

Waste water
management

by using a suitable combination of preventive anc - -
abatement techniques (see Section 4.6). The tagtm Foreseen limit of emissions:
mentioned above in the BAT ‘Air emission treatmer Odour (OW/m3): <500
section also contribute to achieve these values. Dust<=10mg/Nm3

Reduce the water use and the contamination of waterAll tanks and bounds will be waterproof. A bourglinill
(see Sections 4.1.3.6 and 4.7.1): be provided when necessary.

applying site waterproofing and storage retention
methods Waste is only stored within the designated hakbé &ne all
applying separated water drainage according to bweinded.
pollution load (roof water, road water, process
water) The only products foreseen to be stored outsidéhare
applying a security collection basin bales of RDF, Paper/Card and Plastic. Howevergthakes
performing regular water audits, with the aim @ire shrink wrapped to ensure no contact of raiemaith
reducing water consumption and preventing watbe product.
contamination
segregating process water from rainwater (déés not foreseen double handling of waste.
Section 4.7.2).

No incompatible waste is foreseen.

Site containment is included:

* Inthe halls, potentially contaminated drainage is
collected in dedicated process waste water table to
used for the process;
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* The digesters, suspension buffer and aeration taneks
placed in a bund;

* Inthe other outside areas, potentially contamuhate-
off water is diverted to underground reservoirsged
with a silt trap and oil-water interceptor to eresthat
clean water enter the reservoirs;

Chemicals are stored within dedicated bounded rooms

Chemical tanks placed in the outside have their bwrd

or double wall.

Separated water drainage and collection will be
implemented for roof water, road water and prooeser.

For road water, a treatment/security system wililoglace,
including:

» a collection bacin previous to the tanks;

» silt trap and oil/water interceptor;

gate/sluice valve to prevent entry into the tamksdse of a
spillage.

Regular checks shall be done.
e carrying out regular checks of the tanks and pits
especially when they are underground

Have procedures in place to ensure that the effl A program of analysis will be in place to test thput and
specification is suitable for the on-site efflugrtatment output of the WWTP. This program will be includedthe
system or discharge (see Section 4.7.1). O&M manual.

Avoid the effluent by-passing the treatment playgtems No bypass is foreseen.
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Rainwater collecting

(see Section 4.7.1).

Have in place and operate an enclosure system kg A contained drainage system will be in place inside
rainwater falling on the processing areas is ct#lgé@long plant, driving all drainage from the different hat an
with tanker washings, occasional spillages, drumshivegs, underground process water tank. This water wilubed in
etc. and returned to the processing plant or deltein a the process.

combined interceptor (see Section 4.7.1).

Segregate the water collecting systems for potgnti@ore Separated water drainage and collection will be
contaminated waters from less contaminated watee (snplemented for roof water, road water and prooeser.
Section 4.7.2).

For road water, a treatment/security system wilinoglace,

including:

» acollection bacin previous to the tanks;

» silt trap and oil/water interceptor;

gate/sluice valve to prevent entry into the tamksase of a

spillage.

Have a full concrete base in the whole treatmee& @hat A full concrete base will be in place in the wholeatment
falls to internal site drainage systems which leadtorage area where a duly drainage will be assured:

tanks or to interceptors that can collect rainwated any A contained drainage system will be in place inside
spillage. Interceptors with an overflow to sewewally plant, driving all drainage from the different hedlan
need automatic monitoring systems, such as pH eh underground process water tank. This water wilided in
which can shut down the overflow (see Section 46).3 the process.

There will not be any overflows to sewer.

Collect the rainwater in a special basin for chegki Separated water drainage and collection will be
treatment if contaminated and further use (see i@ectmplemented for roof water, road water and proeoeser.
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4.7.1).
For road water, a treatment/security system wilinoglace,
including:
» acollection bacin previous to the tanks;
» silt trap and oil/water interceptor;
gate/sluice valve to prevent entry into the tamksdase of a
spillage.

Re-use Maximise the re-use of treated waste waters andofic A contained drainage system will be in place inside

rainwater in the installation (see Section 4.7.1). plant, driving all drainage from the different had an
underground process water tank. This water wilubed in
the process.

Wastewater will be reused in the treatment pro¢gsBne
as process water). Service water (from rain wateoff)
will be used for specific needs, when higher qualiater is
required.
Daily checks Conduct daily checks on the effluent managementesysNo bypass of the effluent is foreseen.

and to maintain a log of all checks carried outhlhying a

system for monitoring the effluent discharge anddgé

quality in place (see Section 4.7.1).

Firstly identify waste waters that may contain hdrnas Only one WW stream will be generated and any
compounds (e.g. adsorbable organically bound hak contamination by hazardous substances is expexctesl t
(AOX); cyanides; sulphides; aromatic compounds;zbee minimal.

or hydrocarbons (dissolved, emulsified or undissd)yand The WW will be pre-treated on site and collected by
metals, such as mercury, cadmium, lead, coppekehi bowsers for further treatment off -site.

chromium, arsenic and zinc) (see Section 4.7.20015#y,

segregate the previously identified waste wateyastis on-

site and thirdly, specifically treat waste watersme or off-
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site.

Ultimately after the application of “the water uaed the Only one WW stream will be generated and any

contamination of water reduction”, select and camy the contamination by hazardous substances is expextasl t

appropriate treatment technique for each type stevavater minimal.

(see Section 4.7.1). The WW will be pre-treated on site and collected by
bowsers for further treatment off -site.

Implement measures to increase the reliability withich Not applicable

the required control and abatement performance =&

carried out (for example, optimising the precipaat of

metals) (see Section 4.7.1).

Identify the main chemical constituents of the tieela Not applicable - It is important to mention thatstiplant
effluent (including the make-up of the COD) andthen only provide a pre-treatment that prepares theie for a
make an informed assessment of the fate of themmichls further treatment off-site.

in the environment (see Section 4.7.1 and theilicgplity

restrictions identified).

Only discharge the waste water from its storagerdfte Confirmed.
conclusion of all the treatment measures and aesuigst
final inspection (see Section 4.7.1).

Water emission Achieve the following water emission values befoteis important to mention that this plant only pide a pre-
levels discharge: treatment that prepares the effluent for a furtreatment
off-site.

Considering that this is a pre-treatment, the feeadimit
figures are:

- Suspended solids: 1 kg/m3

- COD: 1,65 kg/m3
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Water parameter Emission values associated with the use of BAT (ppm) = BOD5 0,78 kg/m3
£ED 2 12 - TKN: 0,182 kg/m3
BOD 2-20
Heavy metals {Cr, Cu, Ni, Ph, Zn} 0.1—1 - PtOta| 0,008 kg/m3
Highly toxic heavy metals:

As <0.1

Hg 0.01 -0.05
Cd <0.1-0.2
CriVI) <0.1-0.4

by applying a suitable combination of techniquestioaed

in Sections 4.4.2.3 and 4.7. The techniques mesdion
above in this section on ‘waste water managemex$o(
contribute to reach these values.

Management of  BAT is to have a residue management plan (see dpe Basic housekeeping techniques will be mentionetien

the process 4.8.1) as part of the EMS including: O&M manual.

generated * basic housekeeping techniques

residues * internal benchmarking techniques (see Sec Internal benchmarking techniques are for WSM aitv@nt
4.1.2.8).

Maximise the use of re-usable packaging (drunifie use of re-usable packaging will be maximized, b
containers, IBCs, palettes, etc.) (see Sectioily.8. returning to the suppliers, whenever possible.

Re-use drums when they are in a good working statt The use of re-usable packaging will be maximizeg, b
other cases, they are to be sent for appropriatgnent returning to the suppliers, whenever possible.
(see Section 4.8.1).

Keep a monitoring inventory of the waste on-siteusing As per section 4.1.2.3 of BREF for Waste Treatment
records of the amount of wastes received on-siler@cords Industries, the application of some of these texhmay
of the wastes processed (see Section 4.8.3). not be possible when installation operates in dicoaus
basis.
In fact, it will not be possible to keep track aifch
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Soil
contamination

Re-use the waste from one activity/treatment pbssib a
feedstock for another (see Section 4.1.2.6).

BAT is to provide and then maintain the surfaces
operational areas, including applying measuresaegnt or
quickly clear away leaks and spillages, and engutivat

individual consignments of incoming waste sincéedént
consignments will be mixed together in the pro¢asgs on
a continuous basis.

Nevertheless, records will be kept of incoming and
outgoing waste consignment and this process willrizker
supervision of plant operation staff.

Waste water will be re-used in the process. Jieseltess
will be discharged after pre-treatment.

©bntainment and water proofing of surfaces will be
provided.

maintenance of drainage systems and other subsur&eparated water drainage and collection will be

structures is carried out (see Section 4.8.2).

Utilise impermeable base and internal site draingmgpe
Section 4.1.4.6, 4.7.1 and 4.8.2).

implemented for roof water, road water and prooeser.

For road water, a treatment/security system wilinoglace,
including:

» a collection bacin previous to the tanks;

» silt trap and oil/water interceptor;

gate/sluice valve to prevent entry into the tamksase of a
spillage.

This mater will included in Hazard and Operability
Assessment Study (HAZOP) which is still to be prepda

Containment and water proofing of surfaces will be
provided.
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Separated water drainage and collection will be
iImplemented for roof water, road water and proeeser.

For road water, a treatment/security system wilinoglace,
including:

* a collection bacin previous to the tanks;

» silt trap and oil/water interceptor;

gate/sluice valve to prevent entry into the tamksase of a
spillage.

This mater will included in Hazard and Operability
Assessment Study (HAZOP) which is still to be preda

Reduce the installation site and minimise the u$e Tde reduction of the installation site area andimisation
underground vessels and pipework (see Section)4.8.2  of the use of underground vessels and pipeworktaken
in consideration at the design stage.

Part 2: BAT for specific types of waste treatments

Aspect of BAT BAT Status at Installation
Biological BAT is to use the following techniques for storaged Odours control
treatments handling in biological systems (see Section 4.2.2): Incoming waste will only be transferred into theteyn in

» for less odour-intensive wastes, use automated #relreception hall.
rapid action doors (opening times of the doors dpei@dour emissions will be minimized by using fasteol
kept to a minimum) in combination with amloors with air curtains and an air treatment sydtased on
appropriate exhaust air collection device resultmgbiofilters.




an under pressure in the hall
for highly odour-intensive wastes, use closed fegdillage of chemicals

bunkers constructed with a vehicle sluice Transfer of hazardous chemicals from drums intcsirstem
house and equip the bunker area with an exhauswadlirbe regulated by the O&M manual, which will inde
collection device. procedures to avoid contamination of the environnaed

minimize risk of spillage during transfer.

The principal hazardous chemicals foreseen to bd ums
the facility are listed below:

* Hydraulic oil

* Ferric Chloride

» Acetic Acid

* Sulphuric Acid

* Antifoaming Agent

* Polymer

Adjust the admissible waste types and separatiooegses A mechanical pre-treatment step will be used toassp

according to the type of process carried out anel

non-biodegradable components of waste and maxithee

abatement technique applicable (e.g. depending hen efficiency of the process.
content of non-biodegradable components) (see @e In addition, the plant and the abatement systembleas

4.2.3).

designed specifically for the types of waste thdt e
accepted (MSW, BW and MANURE) in order to ensur th
high performance of the plant.

Use the following techniques when applying anaeroldection 4.1.3.5 of BREF refers to the reuse of evéste /
digestion (see Sections 4.2.4 and 4.2.5): acid for treatment, which are not applicable irs tfacility.

application of a close integration between tNgastewater will be reused in the treatment proeesswill
process with the water management always be available as the production of wastewstea
a recycling of the maximum amount of waste wateecessary part of the process. Service water (firaim
to the reactor. See some operational issues thyat mater runoff) also available if necessary.

appear when applying this technique in Sectiord4.2.
Wastewater will be reused in the treatment pro¢esine

as process water). Service water (from rain wateiofr)
will be used for specific needs, when higher qualiaiter is




required.

operate the system under thermophilic digesti@ontractor technology use mesophilic digestion de.
conditions. For certain types of wastes, thermaphil
conditions cannot to be reached (see Section 4.2.4)

measure TOC, COD, N, P and ClI levels in the inktditional measures that will be taken in te irdatlet of
and outlet flows. When a better control of thée digester are: TS; VS; T; pH; Gas amount; CH@2C
process is required, or a better quality of theteva®2; H2S

OUT, more parameters are necessary for measuring

and controlling

maximise the production of biogas. This techniqdée plant has been designed to maximize the primofuof
needs to consider the effect on the digestate &immhas.

biogas quality.

Reduce the air emissions of the exhaust gas wheg The proposed technology to reduce th& Hontent in the
biogas as a fuel by restricting the emissions aft,dMOX, piogas, and consequent additional emissions, itgical
SOx, CO, H2S and VOC by using an appropri pesyiphurization. This process was included to cedalso

combination of the following techniques (see Setdd.6):

the consumption of iron chloride and to prevent ar

scrubbing the biogas with iron salts . . .
unnecessary increase of salinity in the waste sisépe.

using de-NOx techniques such as SCR
using a thermal oxidation unit

using activated carbon filtration. Other technique will be the regulation of NOx-eriuas by

control of combustion chamber temperature (thisilieggn
Is available in CHP), namely:
* Measurement of the average temperature in the

combustion chamber for each cylinder. This result i
a quick regulation of the combustion chamber
mixture, improving the efficiency of the motor.

Quick response of gas quality variation, getting kbwest

emissions for a wide range of gas quality.




Improve the mechanical biological treatments (MBJ)
(see Sections 4.2.2,4.2.3, 4.2.8, 4.2.10, 4.6.23):

» using fully enclosed bioreactors Confirmed.

e avoiding anaerobic conditions during aerobf&naerobic conditions are used only on digesterritical
treatment by controlling the digestion and the garts of the process, like suspension buffer (leefor
supply (by using a stabilised air circuit) and kyigesters) and aeration tanks (after digesterserab&
adapting the aeration to the actual biodegradatmmditions will be avoided by their own air supply.

activity
The WWTP uses a netrification/denitrification pregehat
uses the aeration control to regulate it activity.
* using water efficiently Confirmed - A contained drainage system will beplace

inside the plant, driving all drainage from thefeliént hall
to an underground process water tank. This watérbgi
used in the process.

Wastewater will be reused in the treatment pro¢dséne
as process water). Service water (from rain wateoff)
will be used for specific needs, when higher qualiaiter is
required.

« thermally insulating the ceiling of the biologicaNot applicable
degradation hall in aerobic processes

+ minimising the exhaust gas production to levels ®f normal operation all gas produced will be conmédsn
2500 to 8000 Nm3 per tonne. Levels below 25Q¢MHP’s.
Nm3 per tonne do not have been reported In case of CHP’s maintenance of emergency situsitire




Emission levels
for mechanical
biological treatments

e guaranteeing a uniform feed

gas produced shall be burned by the flare.

A uniform feed is important to the efficiency of gya
production. This uniformity will be assured by tfzgeseen
suspension buffer tank.

+ recycling process waters or muddy residues withat applicable as the digestion process is anagrobi
the aerobic treatment process to completely aveidwever, process waste water will be treated inahsite
water emissions. If waste water is generated, th&mvTP and reused in the process.
this should be treated to reach the water emissions

values mentioned previously

» continuously learning of the connection between t@enfirmed.
controlled variables of biological degradation and

the measured (gaseous) emissions

* reducing emissions of nitrogen compounds
optimising the C:N ratio

Reduce the emissions from mechanical biolog
treatments to the following levels (see
Section 4.2.12):

Parameter Treated exhaust gas
Odour (ouE/m™) <500 — 6000
NHz (mg™m') <] -20
For VOC and PM, see the generic BAT 41
The TWG recognised that N0 (see Section £.6.107 and Hg also needed 1o be added ta
this 1able, however not encugh data were provided 1o validare values on these 1ssues.

e C:N ratio is dependent on the composition & th
incoming waste which cannot be changed by the tqera
Nevertheless, Ammonia emissions will be treatedthia
biofilter scrubber, adding acid when necessaryeddmg
of the pH.

Reduction of emissions and foreseen limits:

Air treatment system includes a general odourneat
system in the main buildings and tanks, by biafiitend a
dedusting system for the BW crashing area.

By this system, crushing, shredding and sievingaipms
will be carried out in areas with extractive veystems and




by using an appropriate combination of the follogv abatement.
techniques (see Section 4.6):
* maintaining good housekeeping (related to B Foreseen limit of emissions:
number 3) Odour (OW/m3): <500
* regenerative thermal oxidiser Dust<=10mg/Nm3
* dust removal.
Maintaining good housekeeping and dust removal bell
implemented. Regenerative thermal oxidiser will o
used but biofilter system.

The system considered for the plant includes ash aci
scrubber with the purpose to precipitate NH3 to the
indicated levels which will enable us to achieveuwdevels
as indicated in the table.

The specific NH3 levels can only be obtained omegpiant
IS in operation.

Reduce the emissions to water to the levels meadian It is important to mention that this plant only pide a pre-
“the water emissions values”. In addition, restritie treatment that prepares the effluent for a furtheEatment
emissions to water of total nitrogen, ammonia,atérand off-site.
nitrite as well (see Section 4.7.7 and the conalgidemarks
Chapter 7). Considering that this is a pre-treatment, the feeadimit
figures are:
- Suspended solids: 1 kg/m3
- COD: 1,65 kg/m3
- BODb5: 0,78 kg/m3
- TKN: 0,182 kg/m3
Ptotal: 0,008 kg/m3
Physico-chemical BAT is to apply the following techniques in physic




treatments chemical reactors (see Section 4.3.1.2):
» clearly defining the objectives and the expec Find attached the updated information of main cleami
reaction chemistry for each treatment process reactions foreseenpp. 05 - Main chemical reactions.

» assessing each new set of reactions and prof Not applicable. Wastes accepted will be fully caitde at
mixes of wastes and reagents in a laboratory-<s any proportion, all non-hazardous.
test prior to waste treatment

» specifically designing and operating the reac Confirmed.
vessel so that it is fit for its intended purpose

» enclosing all treatment/reaction vessels and emgt The tanks subject to important odour emissions Wweél
that they are vented to the air via an appropr closed and connected to the air treatment system.
scrubbing and abatement system

* monitoring the reaction to ensure that it is un A program of analysis and verifications will be ptace to
control and proceeding towards the anticipatedltre check the status of the reaction. This program \wél
included in the O&M manual.

* preventing the mixing of wastes or other stre¢ |s not foreseen the mixing of wastes in the plawept the
that contain metals and complexing agents at MSW and MANURE in digestion process.
same time (see Section 4.3.1.3).

In addition to the generic parameters identifiedvpusly Additional parameters to be measured: O2; pH; T;3NO
for waste water, additional parameters need taléstified No2; Phosphate (PO4 3-) ; NH4-N

for the physico-chemical treatment of waste wat&ame

reference is given on this issue in the concludiemark

Chapter 7.

Apply the following techniques for the neutralisati Neutralisation of WW is not foreseen.




process (see Section 4.3.1.3)
* ensuring that the customary measurement met
are used
» separately storing the neutralised waste water
* performing a final inspection of the neutralis
waste water after a sufficient storage time
elapsed.

Apply the following techniques to aid precipitatiof the Not applicable. There are no precipitation of neetal
metals in treatment processes (see Section 4.3.1.4) foreseen in the process.
e adjusting the pH to the point of minimum solubility
where the metals will precipitate
* avoiding the input of complexing agents, chromates
and cyanides
* avoiding organic materials that may interfere with
precipitation from entering the process
» allowing the resulting treated waste to clarify by
decantation when possible, and/or by the addition o
other dewatering equipment
* using sulphidic precipitation if complex agents are
present. This technique may increase the sulphide
concentration in the treated waste water.

Apply the following techniques to break-up emulsiqsee Not applicable. Braking-up of emulsions are noesaen in
Section 4.3.1.5): the process.
» testing for the presence of cyanides in the emiuss
to be treated. If cyanides are present, the emnds
need a special pre-treatment first
» setting up simulated laboratory tests.

Apply the following techniques to oxidation/reducti (see Not applicable. Oxidation/reduction are footseen in the




Section 4.3.1.6): process.
» abating the air emissions generated during the
oxidation/reduction
* having safety measures and gas detectors in place
(e.g. suitable for detecting HCN, H2S, NOXx).

Apply the following techniques to waste waters eamng Not applicable. These techniques are not foreseethe
cyanides (see Section 4.3.1.7): WW pre-treatment process foreseen onsite.
» destroying the cyanides by oxidation
* adding caustic soda in excess to prevent a deci
in pH
* avoiding the mixing of cyanide wastes with aci
compounds
* monitoring the progress of the reaction us
electropotentials.

Apply the following techniques to waste waters egmhg Not applicable. These techniques are not foreseaW\iv

chromium (VI) compounds (see Section 4.3.1.8): pre-treatment process foreseen onsite.
» avoiding the mixing of Cr(VI) wastes with other
wastes

* reducing Cr(VI) to Cr(lll)
* precipitating the trivalent metal.

Apply the following techniques to waste waters egminhg Not applicable. These techniques are not forese@W\iv
nitrites (see Section 4.3.1.9): pre-treatment process foreseen onsite.
» avoiding mixing nitrite wastes with other wastes
» checking and avoiding nitrous fumes during -
oxidation/acidification treatment of nitrites.

Apply the following techniques to waste waters eomihg Not applicable. These techniques are not foreseaW\iv
ammonia (see Section 4.3.1.11): pre-treatment process foreseen onsite.




e using a dual column air stripping system with an
acidic scrubber for waste with ammonia solutions up
to 20 w/iw-%

* recovering the ammonia in the scrubbers and
returning it to the process prior to the settlement
stage

* removing the ammonia removed in the gas phase by
scrubbing the waste with sulphuric acid to produce
ammonium sulphate

» extending any air sampling for ammonia in exhaust
stacks or filter press areas to cover the VOCs in
filtration and dewatering (see Section 4.3.1.12).

Link the air space above filtration and dewateipngcesses A dedicated air extraction to the main abatemestesy of
to the main abatement system of the plant (seeioBe the plant is foreseen over the micsrostrainersetanbtalled
4.3.1.12). in MT and AD plants.

Add flocculation agents to the sludge and wastemtat be Evaporation is not foreseen.

treated, to accelerate the sedimentation procesls tanFlocculation agent will be used for dewatering [osgs.
facilitate the further separation of solids (seectide

4.3.1.16 for some applicability restrictions idéetl). To

avoid use of flocculation agents, evaporation iftelnein

those cases where it is economically viable (sedi@e

4.7.6.1).

Apply rapid cleaning and steam- or high pressureemat Confirmed. High pressure water jet will be useddie@aning
cleaning of the filter apertures of the sievinggasses (se of microstrainers and thickeners filters.
Section 4.3.1.17).

Physico-chemical BAT is to promote the insolubilisation of amphoteriNot applicable. The plant is a Mechanical-Biologica
treatment of solid metals, and to reduce the leaching of toxic solshles by a Treatment Plant and not a Physico-Chemical Treatmer




wastes

Re-refining of
waste oils

suitable combination of water washing, evaporatid?lant.
recrystallisation and acid extraction (see Sec#0B.2.1,
4.3.2.8, 4.3.2.9) when inmobilisation is used ®atrsolid
waste containing hazardous compounds for lanadjlli

Test the leachability of inorganic compounds, bingghe Not applicable. The
standardised CEN leaching procedures and by agptyi@ Treatment Plant and
appropriate testing level: basic characterisatompliance Plant.

testing or on-site verification (see Section 423.2.

Restrict the acceptance of wastes to be treated Nmy applicable. The
solidification/immobilisation treatment to those tndreatment Plant and
containing high levels of VOCs, odorous componesdid Plant.

cyanides, oxidising agents, chelating agents, HighC

wastes and gas cylinders (see Section 4.3.2.3).

Apply control and enclosure techniques  Not applicable. The
loading/unloading and enclosed conveyor system& Treatment Plant and
Section 4.3.2.3). Plant.

Have an abatement system(s) in place to handléaleof Not applicable. The
air, as well as the peak loadings associated widrging Treatment Plant and
and unloading (see Section 4.3.2.3). Plant.

Use at least a solidification, vitrification, melg or fusion Not applicable. The
process before landfilling solid waste according Treatment Plant and
techniques in Sections from 4.3.2.4 to 4.3.2.7. Plant.

plant is a Mechanical-Biologica
not a Physico-Chemical Tredatmer

plant is a Mechanical-Biologjica

not a Physico-Chemical Treatmer

plant is a Mechanical-Biologica

not a Physico-Chemical Tredtmer

plant is a Mechanical-Biologica
not a Physico-Chemical Tredatmer

plant is a Mechanical-Biologica
not a Physico-Chemical Tredtmer

BAT is to operate a careful control of the incomingot applicable. No re-refining of waste oils isdeeen.

materials supported by analytical equipment (viseoym
infrared, chromatography and mass spectrometry as
appropriate), laboratories and resources (see dbecti




4.1.1.1).

Check at least for chlorinated solvents and PCBse Not applicable. No re-refining of waste oils isdseen.
Sections 4.1.1.1 and 4.4.1.2).

Use condensation as a treatment for the gas pHatkee oNot applicable. No re-refining of waste oils isdeeen.
flash distillation unit (see Section 4.6.8).

Have vapour return lines for loading and unload Not applicable. No re-refining of waste oils isdeeen.
vehicles, routing all vents to a thermal oxidigesiinerator

or an activated carbon adsorption installation Seetions

4.1.4.6,4.6.7 and 4.6.14).

Direct vent streams to a thermal oxidiser with wagas Not applicable. No re-refining of waste oils isdeeen.
treatment if chlorinated species are present in wbet

stream. If high levels of chlorinated species assent then

condensation followed by caustic scrubbing and an

activated carbon guard bed is the preferred traatpath

(see Section 4.6).

Utilise a thermal oxidation at 850 °C with a twaceeds Not applicable. No re-refining of waste oils isdeeen.
residence time for the vacuum distillation ventvatuum

generators or for the air from process heaters $&mtion

4.6).

Use a highly efficient vacuum system (see Sectidrl4l). Not applicable. No re-refining of waste oils isdeeen.

Use the residues from vacuum distillation or thimf Not applicable. No re-refining of waste oils isdeeen.
evaporators as asphalt products (see Section ¥b64.1.

Use a re-refining process of waste oil which caniea@ a Not applicable. No re-refining of wastes sl foreseen.




Emission levels for
re-refining of waste
oils

Treatment of
waste solvent

Regeneration of
waste catalyst

Regeneration of
waste activated
carbon

yield higher than 65 % on a dry basis (see Sectimm
44.1.1t04.4.1.12).

Achieve the following values in the discharged wasater Not applicable. No re-refining of waste oils isdeeen.
from the re-refining unit (see Section 4.4.1.14):

Waste water parameter Concentration (ppm)
Hvdrocarbons <(.0]1 -5
Phenols (.15 -0.45
For other water parameters, refer to BAT number 56 in the Generic BAT section

by using a suitable combination of process-integr:
techniques and/or primary, secondary, biologicald
finishing treatments (see Sections 4.4.1.14 and 4.7

BAT is to operate a careful control of the incomingot applicable. No treatment of waste solvent redeen.
materials as supported by analytical equipmengritbries
and resources (see Section 4.1.1.1).

Evaporate the residue from the distillation colunamsl to Not applicable. No treatment of waste solvent redeen.
recuperate the solvents (see Section 4.4.2.4).

BAT is to use bag filters to abate particulatesmirthe Not applicable. No regeneration of waste catalyst i

fumes generated during the regeneration process {seeseen.

Sections 4.4.3 and 4.6.5).

Use a SOx abatement system (see Section 4.4.3.3). Not applicable. No regeneration of waste catalyst i
foreseen.

BAT is to have an effective quality control proceglun Not applicable. No regeneration of waste activatdtbon is

place to ensure that the operator can differentieteveen foreseen.

the carbon used for potable water or food gradeoraand

the rest of spent carbons (the so-called ‘industasbons’)

(see Section 4.4.4.2).




Require a written undertaking from customers iniica Not applicable.

what the activated carbon has been used for (seeof¢ foreseen.
4.1.2.3).

Utilise an indirect fired kiln for industrial carbe —it may Not applicable.

be argued that this could equally be applied talpletwater foreseen.
carbons. However, limits on capacity and corrosioay

deem that only multiple hearth or direct fired rgt&ilns

may be used (see Section 4.4.4.1).

Utilise an afterburner with a minimum of 1100 °@yot Not applicable.

seconds residence time and 6 % excess oxygen éo foreseen.
regeneration of industrial carbons where refract
halogenated or other thermally resistant substarazes

likely to be present. In other cases, less stringleermal
conditions are sufficient (see Section 4.4.4.2).

Utilise an afterburner with a minimum heating temapere Not applicable.

of 850 °C, two seconds residence time and 6 % exdeseseen.
oxygen for potable water and food grade active @asl{see
Section 4.4.4.2).

Apply a flue-gas treatment train consisting of quleand/or Not applicable.

venturi and aqueous scrubbing sections, followedahy foreseen.
induced draft fan (see Section 4.4.4.2).

Utilise a caustic or soda ash scrubbing solutions Not applicable.

neutralise acid gases for industrial carbon plafd#se foreseen.
Section 4.4.4.2).

No regeneration of waste activatatbon is

No regeneration of waste activatatbon is

No regeneration of waste activatatbon is

No regeneration of waste activattbon is

No regeneration of waste activatatbon is

No regeneration of waste activatatbon is




Have a WWTP containing an appropriate combinatibr Not applicable. No regeneration of waste activatadtbon is
flocculation, settlement, filtration and pH adjustmb for the foreseen.

treatment of potable water carbons. For effluents

industrial carbons, applying additional treatmerfesg.

metal hydroxide precipitation, sulphide preciptabd are

also considered BAT (see Section 4.4.4.3).

Preparation of BAT is to try to have a close relationship with twaste At this point this cannot be investigated since agament
waste to be used fuel user in order that a proper transfer of thewdedge of of RDF is governed through tenders.
as fuel the waste fuel composition is carried out (seeiSeet.5.1).

Have a quality assurance system to guarantee The RDF quality assurance is accomplish with a raeickal

characteristics of the waste fuel produced (seetid®e process that separates the RDF from another fractio

45.1). (recyclable and Contaminants). This is accomplisintiag
with a Shredder/Pre-shredder to guarantee the \\azte
entrance on the mechanical process. After the waass
thought a sieve drum to take out the organic, satahes,
glass, etc...The waste that have potential to pro@ize is
between a minimum of 30mm and maximum 250mm size
this is accomplish with the mesh of the sieve drufiter
the sieve drum the waste pass thought metal sepsirand
Eddy current separator, to guarantee metal fre¢ewAgter
the metal separators the Waste pass through theshifter
to remove the heavy fraction that contains heawy large
inert (stones, glass, etc...). In the end theranisoptical
separation of the waste (without all this contamisa
described before, and with a size below 300mmgtover
some of the Recyclable materials, that have maviaie.
The fraction left, after all of this mechanical amments
described before, is the waste with potential taubed as
RDF. In this mechanical process there are alsoingort




Preparation of
solid waste fuels
from non-
hazardous waste

cabins, to assure the control of contaminants amdel
pieces, that are not recyclable or with potentiaptoduce
RDF. This way we can assure the best quality of RDF
terms of NCV, Metal content, particle size and oigdree.

Manufacture different type of waste fuels accordioghe Not applicable. Only one type will be produced.

type of user (e.g. cement kilns, different poweanps), to

the type of furnace (e.g. grate firing, blow feggimnd to

the type of waste used to manufacture the wast (e.

hazardous waste, municipal solid waste) (see Sedtm?2).

When producing waste fuel from hazardous waste, Not applicable. Hazardous waste input in the plantot
activated carbon treatment for low contaminatedevand foreseen.

thermal treatment for highly polluted water (seectioms

4.5.6 and 4.7). In this context, thermal treatmestates to

any thermal treatment in Section 4.7.6 or incinenat

which is not covered in this document.

When producing waste fuel from hazardous wasteyrendNot applicable. Hazardous waste input in the planhot
correct follow-up of the rules concerning electedit and foreseen.

flammability hazards for safety reasons (see Sestio

4.1.2.7 and 4.1.7).

BAT is to visually inspect the incoming waste totsmut the Grabber operator, when proceeding with the wagiatito
bulky metallic or non-metallic parts. The purpose to the plant shall visually inspect the incoming watstesort
protect the plant against mechanical destructiea &ection out the bulky metallic or non-metallic parts.

4.1.1.3 and this is also related to BAT 8.e).

Use magnetic ferrous and non-ferrous metal separalbe Confirmed.
purpose is to protect the pelletisers as well dfllfthe
requirements of the final users (see Sections 8.58d

4.5.3.4).




Make use of the NIR technique for the sorting of@it Confirmed.
plastics. The purpose is the reduction of orgamiorme

and some metals which are part of the plastics $&ation

4.5.3.10).

Use a combination of shredder systems and pelistis¢ot foreseen.
suitable for the preparation of the specified sizeste fuel
(see Sections 4.5.3.1 and 4.5.3.12).

For some installations preparing solid waste fuélem Not applicable
source-separated waste streams, the use of somadl of

the above-mentioned techniques may not be necess:

comply with BAT (see Section 4.5.3.1).

B. Emissions from storage

Part 1: Storage of liquids and liquefied gases

1.1 Tanks

Aspect of BAT BAT Status at Installation
General BAT for a proper design is to take into accounkeast the Confirmed.
principles to following:

prevent and
reduce emissions ¢ the physico-chemical properties of the substaoemg
Tank design stored




Aspect of BAT BAT Status at Installation

» how the storage is operated, what level of ims&mntation
is needed, how many operators are required, and tvba
workload will be

» how the operators are informed of deviations firmormal
process conditions (alarms)

* how the storage is protected against deviatiasn i
normal process conditions (safety instructionsgriotk
systems, pressure relief devices, leak detection

containment, etc.)

» what equipment has to be installed, largely tgkancount
of past experiences of the product (constructionerras,
valve quality, etc.)

* which maintenance and inspection plan needs tc
implemented and how to ease the maintenance

inspection work (access, layout, etc.)

* how to deal with emergency situations (distartoesther
tanks, facilities and to the boundary, fire protatt access
for emergency services such as the fire brigadse), et

See Annex 8.19 for a typical checklist.

BAT is to apply a tool to determine proactive maiv@nce To be included as part of the O&M Manual.
plans and to develop risk-based inspection plaok as the
risk and reliability based maintenance approach;3stion
4.1.2.2.1.
Inspection and
maintenance Inspection work can be divided into routine inspBw, in-
service external inspections and out-of-serviceerirdl
inspections and are described in detail in Sedcti@rR.2.2.




Aspect of BAT

BAT Status at Installation

Location and lay-out

For building new tanks it is important to seleat thcation Bunding or double wall tanks will be installed ft above
and the layout with care, e.g. water protectioragrand ground tank. Underground tanks will be built in caete.
water catchment areas should be avoided wher

possible. See Section 4.1.2.3.

BAT is to locate a tank operating at, or close Where practicable this has been carried out, famgte the

atmospheric pressure aboveground. However, faingtc suspension buffer, surplus water tank, the digetsteks,

flammable liquids on a site with restricted spa and the aeration tanks.

underground tanks can also be considered. Foeflepl

gases, underground, mounded storage or spheredec However, in some cases it the use of tanks belawngt

considered, depending on the storage volume. has been preferred, for example, the WW pre-treaittaak
is an open tank below ground level, the water xesex are
underground (as is normal practice in Malta), thecess
water tanks.

The only pressurised tanks will be the gas bubtie,
compressed air tanks, and the pressurised wates {ased
for pressure cleaning).

Nevertheless the use of tanks below ground or unde
pressure is not incompatible with BAT, as suggestetthe
below sections:

- Sections 3.1.11 and 3.1.8 refer to horizontal tanks
No horizontal tanks are foreseen at the facility.

- Pressurised storage is only foreseen in the gas
bubble, the compressed air tanks, and the presduris
water tanks (filtered water).

However, the gas / air will not be liquefied,




Aspect of BAT BAT Status at Installation

therefore no liquid emissions are expected
(considering that section 4.1.4 in the BREF refers
liquid emissions).

No vapour treatment is foreseen for the gas, stheegas
will be combusted in the CHP plant under normalrafien.

BAT is to apply either a tank colour with a refiety of The large digester tanks will have an aluminiunddiag,
thermal or light radiation of at least 70 %, orodas shield whereas the non-insulated tanks will be paintegha grey
on aboveground tanks which contain volatile sulzstan (however these tanks are at a tank pit, and so siwkered

see Section 4.1.3.6 and 4.1.3.7 respectively. from sunlight).
Tank colour
The chemical storage tanks placed outside are daudilled
and will be covered by a roof for shading.
BAT is to abate emissions from tank storage, temahd No hazardous wastes will be handles within thdiflaand
handling that have a significant negative environtake therefore emissions are minimal.
effect, as described in Section 4.1.3.1.
This is applicable to large storage facilitiesoading a
Emissions certain time frame for implementation.
minimization
principle in tank
storage

On sites where significant VOC emissions are to Net applicable. No significant VOC emissions arpented.
expected, BAT includes calculating the VOC emission
regularly. The calculation model may occasionaked to
be validated by applying a measurement method. See
Monitoring of VOC  Section 4.1.2.2.3.




Aspect of BAT

BAT Status at Installation

General
principles to
prevent and

reduce emissions
Dedicating systems

Tank specific

considerations
Open top tanks

BAT is to apply dedicated systems; see Sectiod4i1. Dedicated systems will be applied, since the raigeaste

to be accepted will be restricted to MSW, BW anadhure.
Dedicated systems are generally not applicable ites Additionally, different tanks will be dedicated specific
where tanks are used for short to medium-term géo processes or storage of specific wastes / materials
different products.

Open top tanks are used for the storage of, e.qqureaThe only open top tank within the facility will kbe WW
slurry in agricultural premises and water and othen- pre-treatment tank; however no significant odourssians
flammable or non-volatile liquids in industrial fhiles, see are expected at this stage that require coveriraipatement.
Section 3.1.1.

If emissions to air occur, BAT is to cover the tahk
applying:

» a floating cover, see Section 4.1.3.2

« a flexible or tent cover, see Section 4.1.3.3, or

* a rigid cover, see Section 4.1.3.4.

Additionally, with an open top tank covered witlilexible,

tent or a rigid cover, a vapour treatment installatan be
applied to achieve an additional emission reductiese
Section 4.1.3.15. The type of cover and the négeks
applying the vapour treatment system depend on the
substances stored and must be decided on a casesby-
basis.

To prevent deposition that would call for an adudial
cleaning step, BAT is to mix the stored substanee.(
slurry), see Section 4.1.5.1.




Aspect of BAT

BAT

Status at Installation

External floating roof
tank

External floating roof tanks are used for the gjeraf, e.g. Not applicable.

crude oil; see Section 3.1.2.

The BAT associated emission reduction level foramyée
tank is at least 97 % (compared to a fixed rook tarthout
measures), which can be achieved when over at 9%&a%b
of the circumference the gap between the roof hedmall
is less than 3.2 mm and the seals are liquid madui
mechanical shoe seals. By installing liquid modr
primary seals and rim mounted secondary sealgjutien
in air emissions of up to 99.5 % (compared to adixoof
tank without measures) can be achieved. HowevVer,
choice of seal is related to reliability, e.g. skhsmals are
preferred for longevity and, thereforerfhigh turnovers
See Section 4.1.3.9.

BAT is to apply direct contact floating roofs (ddedaleck),
however, existing non-contact floating roofs (pamtp are
also BAT. See Section 3.1.2.

Additional measures to reduce emissions are (getof
4.1.3.9.2):

« applying a float in the slotted guide pole

* applying a sleeve over the slotted guide pold/@n

* applying ‘socks’ over the roof legs.

A dome can be BAT for adverse weather conditionsh s
high winds, rain or snowfall. See Section 4.1.3.5.

For liquids containing a high level of particlesgiecrude
oil), BAT is to mix the stored substance to prev

foreseen.

No external floating roof tankse a
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Tank specific

considerations
Fixed roof tanks

deposition that would call for an additional cleanistep,
see Section 4.1.5.1.

Fixed roof tanks are used for the storage of flablsmand Fixed roof tanks are planned in various parts efglocess,
other liquids, such as oil products and chemicalth w&ll including the digesters, the aeration tanks, thepension
levels of toxicity, see Section 3.1.3. buffer, the surplus water tank, etc.

For the storage of volatile substances which axectfl), No storage of volatile substances which are toXic yery
very toxic (T+), or carcinogenic, mutagenic artoxic (T+), or CMR is planned.

reproductive toxic (CMR) categories 1 and 2 inx&di roof

tank, BAT is to apply a vapour treatment instatiati

For other substances, BAT is to apply a vapourtrtteat Not applicable. No hazardous waste is foreseen.
installation, or to install an internal floating afo (see
Sections 4.1.3.15 and 4.1.3.10 respectively). ddicentact Air treatment system includes a general odourrimeat
floating roofs and non-contact floating roofs arATB In system in the main buildings and tanks, by biafiitend a
the Netherlands, the condition for when to appBsthBAT dedusting system for the BW crashing area.
is when the substance has a vapour pressure (&)26f 1
kPa and the tank has a volume>e50 nt. In Germany, the By this system, crushing, shredding and sievingatjmns
condition for when to apply these BAT is when theill be carried out in areas with extractive veystems and
substance has a vapour pressure (at 20 °C) ofPla3akd abatement.
the tank has a volume of 300 nf.

Foreseen limit of emissions:
For tanks < 50 f BAT is to apply a pressure relief valv®dour (OWm3): <500
set at the highest possible value consistent with tank Dust<=10mg/Nm3
design criteria.

The selection of the vapour treatment technologgased
on criteria such as cost, toxicity of the prodwadiatement
efficiency, quantities of rest-emissions and pabsds for
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product or energy recovery, and has to be decidsd-by-
case. The BAT associated emission reduction lisast 98
% (compared to a fixed roof tank without measur&se
Section 4.1.3.15.

The achievable emission reduction for a large taikg an Pressure relief valves will be installed as neagstathe
internal floating roof is at least 97 % (comparedatfixed highest safe value consistent with the tank design.
roof tank without measures), which can be achievbdn

over at least 95 % of the circumference of the lgetween

the roof and wall is less than 3.2 mm and the swaldiquid

mounted, mechanical shoe seals. By applying liquid

mounted primary seals and rim mounted secondarig,sea

even higher emission reductions can be achievedeler,

the smaller the tank and the smaller the numbé&urabvers

the less effective the floating roof is, see Anig22 and

Annex 8.23 respectively.

Also the case studies in Annex 8.13 show that aebie Not applicable. No internal floating roof tank® doreseen.
emission reductions depend on several issues stithea
substance that is actually stored, meteorological
circumstances, number of turnovers and diametethef
tank. The calculations show that with an interriahating
roof an emission reduction in the range 62.9 — 9%4.6an

be achieved (compared to a fixed roof tank without
measures); where 62.9 % refers to a tank of 160 m
equipped with only primary seals and 97.6 % retera
tank of 10263 m equipped with primary and secondary
seals.

For liquids containing a high level of particlesgiecrude
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Aspect of BAT BAT
oil) BAT is to mix the stored substance to prevent
deposition that would call for an additional cleanistep,

see Section 4.1.5.1.

Mixing is included in a number of tanks, such ag th
digesters, the aeration tanks, the suspensionrbatffie the

WW pre-treatment plant.
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Pressurised storage

Lifter roof tanks

* apply pressure vacuum relief valves; see Sedtibr8.11
* up rate to 56 mbar; see Section 4.1.3.11

* apply vapour balancing; see Section 4.1.3.13

* apply a vapour holding tank, see Section 4.1,314

* apply vapour treatment; see Section 4.1.3.15.

The selection of the vapour treatment technology thabe
decided on a case-by-case basis.

Pressurised storage is used for storing all cakegoof
liquefied gases, from non-flammable up to flammadnhel
highly toxic. The only significant emissions tar &om
normal operation are from draining.

BAT for draining depends on the tank type, but rhaythe
application of a closed drain system connected vapour
treatment installation, see Section 4.1.4.

The selection of the vapour treatment technology tbabe
decided on a case-by-case basis.

For emissions to air, BAT is to (see Sections 34nd
4.1.3.14):

 apply a flexible diaphragm tank equipped w
pressure/vacuum relief valves, or

» apply a lifter roof tank equipped with pressuestvum
relief valves and connected to a vapour treatn
installation.

The selection of the vapour treatment technology thabe

Pressurised storage is only foreseen in the gablduthe

compressed air tanks, and the pressurised watdss tan

(filtered water).
However, the gas / air will not be liquefied, tHere no

liquid emissions are expected (considering thaised.1.4
in the BREF refers to liquid emissions).

No vapour treatment is foreseen for the gas, siheegas
will be combusted in the CHP plant under normalrapen.

Not applicable. Neariable vapour space tanks are foreseen.
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Refrigerated tanks

Underground and
mounded tanks

Leakage due to
corrosion and/or
erosion

decided on a case-by-case basis.

There are no significant emissions from normal apen, Not applicable. No refrigerated tanks are foreseen
see Section 3.1.10.

Underground and mounded tanks are used espec@ll Not applicable. Sections 3.1.11 and 3.1.8 rafer t
flammable products, see Sections 3.1.11 and : horizontal tanks. No horizontal tanks are foressethe
respectively. facility.

For the storage of volatile substances which exect(T),

very toxic (T+), or CMR categories 1 and 2 in

underground or mounded tank, BAT is to apply a wvaf

treatment installatioH.

For other substances, BAT is to do all, or a cortoam, of
the following techniques, depending on the subss
stored:

* apply pressure vacuum relief valves; see Sedtibr8.11

« apply vapour balancing; see Section 4.1.3.13

* apply a vapour holding tank, see Section 4.1,314

* apply vapour treatment; see Section 4.1.3.15.

The selection of the vapour treatment technology tbabe
decided on a case-by-case basis.

Corrosion is one of the main causes of equipmehiréa The tank type, construction materials and methoalge h
and can occur both internally and externally on ametal been selected following a consideration of the tyje
surface, see Section 4.1.6.1.4. BAT is to preeentosion materials to be stored within the tanks.

by:

» selecting construction material that is resistemtthe The underground tanks will be concreted.

product stored
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* applying proper construction methods Glass-fused steel (Trifusion) is being used forrasion
protection of all steel tanks.

* preventing rainwater or groundwater enteringtdrk and Fixed roof tanks will be used, with the exceptiontloe
if necessary, removing water that has accumulatethe wastewater pre-treatment tank.

tank

* applying rainwater management to bund drainage The bund for the digester pits will be drained nadlyuafter
a visual check.

* applying preventive maintenance, and This will be included in the O&M Manual.

» where applicable, adding corrosion inhibitors applying
cathodic protection on the inside of the tank.

Additionally for an underground tank, BAT is to &ppo Not applicable. All underground tanks will be ctvosted
the outside of the tank: of concrete (not steel).

* a corrosion-resistant coating

* plating, and/or

* a cathodic protection system.

Stress corrosion cracking (SCC) is a specific mabfor Not applicable. The gas bubble (sphere) will bestaucted
spheres, semi-refrigerated tanks and some fullygeziited of PVC, not steel.

tanks containing ammonia. BAT is to prevent SCC by

* stress relieving by post-weld heat treatmerg, Section

4.1.6.1.4, and
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Operational
procedures and
instrumentation to
prevent overfill

Instrumentation and
automation to detect
leakage

» applying a risk based inspection as describe8antion
4.1.2.2.1.

BAT is to implement and maintain operational praged — High level sensors and alarms will be installedioe main
e.g. by means of a management system — as desanit tanks, and included as part of the Control Systein.

Section 4.1.6.1.5, to ensure that: general, automatic pump shutdown (accompanied bip&h
* high level or high pressure instrumentation watlarm valves where applicable) will be available, kickimgwhen
settings and/or auto closing of valves is installed the high-high level alarm is reached.

* proper operating instructions are applied to end\ Procedures will be included in the O&M Manual.
overfill during a tank filling operation, and
« sufficient ullage is available to receive a bditiing.

A standalone alarm requires manual intervention

appropriate procedures, and automatic valves neebet
integrated into the upstream process design torenso
consequential effects of closure. The type ofmalém be
applied has to be decided for every single tanke Section

4.1.6.1.6.
The four different basic techniques that can beduse Site containment is included:
detect leaks are: * In the halls, potentially contaminated drainage is
* release prevention barrier system collected in dedicated process waste water tatle to
* inventory checks used for the process;
* acoustic emission method * The digesters, suspension buffer and aeration tameks
* soil vapour monitoring. placed in a bund;
* Inthe other outside areas, potentially contamuhate-
BAT is to apply leak detection on storage tankstaomg off water is diverted to underground reservoirsged

liquids that can potentially cause soil pollutioithe with a silt trap and oil-water interceptor to eresthat
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Risk-based approach
to emissions to soil
below tanks

applicability of the different techniques dependstloe tank clean water enter the reservoirs;
type and is discussed in detail in Section 4.176.1. Chemicals are stored within dedicated bounded room:
Chemical tanks placed in the outside have their bwmd or

double wall.

Chemical tanks will have double skins or bund.
Large tanks with double skins will have interstitlaak
detection.
The risk-based approach to emissions to soil fram Tanks in the tank pit are built directly onto @4@m thick
aboveground flat-bottom and vertical, storage t concrete foundation underlain with a 4mm thick esher
containing liquids with a potency to pollute sadl,that soil reinforced membrane that extends to cover the éi¢ise
protection measures are applied at such a levethbee is a bund.
‘negligible risk’ for soil pollution because of leage from The chemical tanks are also laid on top of a cdacre
the tank bottom or from the seal where the bottowh the foundation.
wall are connected. See Section 4.1.6.1.8 whee
approach and the risk levels are explained. This results in a negligible risk of soil pollution

BAT is to achieve a ‘negligible risk level’ of sqgiollution
from bottom and bottom-wall connections of abovegib
storage tanks. However, on a case-by-case b#siatians
might be identified where an ‘acceptable risk |évial
sufficient.
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Preventing
incidents and
(major) accidents
Soil protection
around tanks -
containment

BAT for aboveground tanks containing flammable iitgu Site containment is included:

or liquids that pose a risk for significant soilllption or a
significant pollution of adjacent watercoursesoiptovide
secondary containment, such as:

* tank bunds around single wall tanks; see Seetibr.1.11 -
* double wall tanks; see Section 4.1.6.1.13

* cup-tanks; see Section 4.1.6.1.14 .
» double wall tanks with monitored bottom dischargee
Section 4.1.6.1.15.

In the halls, potentially contaminated drainage is
collected in dedicated process waste water tatle to
used for the process;

The digesters, suspension buffer and aeration taneks
placed in a bund;

In the other outside areas, potentially contamuohate-
off water is diverted to underground reservoirsged
with a silt trap and oil-water interceptor to eresthat
clean water enter the reservoirs;

For building new single walled tanks containinguias that Chemicals are stored within dedicated bounded room:
pose a risk for significant soil pollution or a mifjcant Chemical tanks placed in the outside have their bwrd or
pollution of adjacent watercourses, BAT is to apalyull, double wall.

impervious, barrier in the bund, see Section 41116.

Tanks in the tank pit are built directly onto a 4@én thick
For existing tanks within a bund, BAT is to applyisk- concrete foundation underlain with a 4mm thick pesher
based approach, considering the significance &f fism reinforced membrane that extends to cover the si¢ise
product spillage to the soil, to determine if andiickh bund.
barrier is best applicable. This risk-based apghrazan also The chemical tanks are also laid on top of a cdacre
be applied to determine if a partial imperviousrigarin a foundation.

tank bund is sufficient or if the whole bund neddsbe

equipped with an impervious barrier. See Sectibhis results in a negligible risk of soil pollution

4.1.6.1.11.

The underground tanks are all concreted. Additipnthe
Impervious barriers include: WW pre-treatment tank is made of a higher-gradeciaia
» a flexible membrane, such as HDPE using imported aggregate (dolomite) which can wathd
* a clay mat more aggressive solutions. The concrete also deslian
* an asphalt surface admixture (chemical additives) to provide superior
* a concrete surface. waterproofing qualities.

For chlorinated hydrocarbon solvents (CHC) in kng
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walled tanks, BAT is to apply CHC-proof laminates t
concrete barriers (and containments), based onofibesr
furan resins. One form of epoxy resin is also QbtGof.
See Section 4.1.6.1.12.

BAT for underground and mounded tanks containing
products that can potentially cause soil polluisto:

* apply a double walled tank with leak detectia® Section
4.1.6.1.16, or

* to apply a single walled tank with secondary aomhent
and leak detection, see Section 4.1.6.1.17.

Preventing See Section 4.1.6.2.1 together with ATEX Direct An ATEX report will be in place.
incidents and 1999/92/EC.
(major) accidents

Flammable areas and
ignition sources

Preventing The necessity for implementing fire protection meas has A fire-fighting risk assessment report will be place.
incidents and to be decided on a case-by-case basis. Fire fiotec

(major) accidents measures can be provided by applying, e.g. (sedo8ec

Fire protection 4.1.6.2.2):

« fire resistant claddings or coatings
« firewalls (only for smaller tanks), and/or
» water cooling systems

Preventing The necessity for implementing fire-fighting equimb and A fire-fighting risk assessment report will be ptace.
incidents and the decision on which equipment to apply has ttaken on

(major) accidents a case-by-case basis in agreement with the local

Fire-fighting brigade. Some examples are given in Section 2.B.6.

equipment
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Preventing The capacity for containing contaminated extingamgh In the MT plant, firefighting water will be collead in the
incidents and depends on the local circumstances, such as wlsehvice water reservoir.

(major) accidents substances are stored and whether the storag®ss t

Containment of watercourses and/or situated in a water catchnreat al'he In the AD plant, firefighting water will be collead in the

contaminated

extinguishant applied containment therefore has to be decided oase- reservoir that collects runoff water from the grdun

by-case basis, see Section 4.1.6.2.4.

For toxic, carcinogenic or other hazardous subssnBAT
is to apply full containment.

1.2 Storage of packaged dangerous substances

Aspect of BAT BAT Status at Installation
Safety and risk Operational losses do not occur in storing packe Storage of hazardous substances will be minimalbatow
management dangerous materials. The only possible emissiomgram Seveso Il thresholds. Please refer to BA1.003

incidents and (major) accidents. Companies tHaufaler Therefore a major accident prevention policy (MARRY a
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the scope of the Seveso Il Directive are requicethke all safety management system are not required.
measures necessary to prevent and limit the corsegs
of major accidents. They must, in any, case haweagr
accident prevention policy (MAPP) and a saf
management system to implement the MAPP. Comp:
in the high risk category (Annex | of the Direcfivaust
also draw up a safety report and an on-site emeygeian
and maintain an up-to-date list of substances. éyew
companies storing dangerous substances not fallivapr
the scope of the Seveso Il Directive can also c:
emissions from incidents and accidents. Applyirsialar,
maybe less detailed, safety management systene ifrt
step in preventing and limiting these.

BAT in preventing incidents and accidents is to lapp
safety management system as described in Sectibrés14

The degree of detail of the system is clearly ddpahon
various factors such as: the quantities of substastored.
specific hazards of the substances and the locatidhe
storage. However, the minimum level of BAT is tcess
the risks of accidents and incidents on the siteguthe five
steps described in Section 4.1.6.1

Training and BAT is to appoint a person or persons who is or dree facility will have its own TCP who shall be pessible
responsibility responsible for the operation of the store. for the operation of the plant including the mamaget of
BAT is to provide the responsible person(s) wipleafic the stores.
training and retraining in emergency procedures as
described in Section 4.1.7.1 and to inform otheff sin the The TCP shall be given on-going training on speckills
site of the risks of storing packaged dangeroustanibes including emergency preparedness.
and the precautions necessary to safely storessuest that
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have different hazards.

Storage area BAT is to apply a storage building and/or an outd A chemical storage room will be in place. The oatd
storage area covered with a roof, as describedestid chemical tanks will be covered.
4.1.7.2. For storing quantities of less than 2%6G@s or
kilograms dangerous substances, applying a staraljes
described in Section 4.1.7.2 is also BAT.

Separation and BAT is to separate the storage area or buildingaawkaged Both the chemical storage room and the outside @am
segregation dangerous substances from other storage, fromidgnitanks are more than 2 m away from the nearestibgiltl
sources and from other buildings on- and off-sitg bquipment.
applying a sufficient distance, sometimes in coratam
with fire-resistant walls. Member States apply elént The chemical storage room is an isolated singlexroo
distances between the (outdoor) storage of packaged
dangerous substances and other objects on- asit@fsee
Section 4.1.7.3 for some examples.

BAT is to separate and/or segregate incompatible
substances. For the compatible and incompatible
combinations see Annex 8.3 of the BREF. MembereStat
apply different distances and/or physical partitgn
between the storage of incompatible substancesSeset®on
4.1.7.4 for some examples.

Containment of BAT is to install a liquid-tight reservoir accordinto The chemical storage room is bunded; any extimguis

leakage and Section 4.1.7.5, that can contain all or a parttled will be collected in a contained underground sump.
contaminated dangerous liquids stored above such a reservdie choice
extinguishant whether all or only a part of the leakage needsbéc Regarding the collection of extinguishant for thatside

contained depends on the substances stored andhec chemical tanks, as mentioned in the previous s®gctio
location of the storage (e.g. in a water catchnaee&) and impermeable and resistant bunds will be used fosteva
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Fire-fighting
equipment

Preventing
ignition

can only be decided on a case-by-case basis. storage. No specific decanting is foreseen in tlansas.

BAT is to install a liquid-tight extinguishant cedlting
provision in storage buildings and storage areasrdog
to Section 4.1.7.5. The collecting capacity degeowd the
substances stored, the amount of substances stivectype
of package used and the applied fire-fighting systnd
can only be decided on a case-by-case basis.

BAT is to apply a suitable protection level of fpeevention Waste is only stored within the designated hakbd &ne all

and firefighting measures as described in Section 4.1 bunded.

The appropriate protection level has to be decideda

case-by-case basis in agreement with the locabfigade. The only products foreseen to be stored outsidéharbales
of RDF, Paper/Card and Plastic. However, theseslzake
shrink wrapped to ensure no contact of rain waidr the
product.

It is not foreseen double handling of waste.
BAT is to prevent ignition at source as describe®ection A health and safety risk assessment will be cdroiet to
4.1.7.6.1. determine the conditions for safe operation in eadta.
Signage for safe operation will also be installedy( no
smoking signs).




Part 2: Transfer and handling of liquids and liquefied gases

2.1 General principles to prevent and reduce emissns

Aspect of BAT

BAT

Status at Installation

Inspection and
maintenance

Leak detection
and repair
programme

Emissions
minimisation
principle in tank
storage

Safety and risk
management

Operational
procedures and
training

BAT is to apply a tool to determine proactive mairdnce
plans and to develop risk-based inspection plaols as, the
risk and reliability based maintenance approach;3ection
4.1.2.2.1.

For large storage facilities, according to the prtips of the
products stored, BAT is to apply a leak detectiod eepair

This will be included in the O&M Manual.

To be included in the O&M manual - An inspection
program will be included in O&M manual that covers

programme. Focus needs to be on those situatimst rstorage areas, pipes, containers/tanks, includsygi@m for

likely to cause emissions (such as gas/light liquidder

keeping records

high pressure and/or temperature duties). Seeio8ect

4.2.1.3.

BAT is to abate emissions from tank storage, temahd
handling that have a significant negative environtake
effect, as described in Section 4.1.3.1.

This is applicable to large storage facilities,oafing a
certain time frame for implementation.

BAT in preventing incidents and accidents is to lapp
safety management system as described in Secfich 4.

BAT is to implement and follow adequate organisadic
measures and to enable the training and instruotib
employees for safe and responsible operation of
installation as described in Section 4.1.6.1.1.

Not applicable. No hazardous waste is foreseen.

Storage of hazardous substances will be minimalbehalv
Seveso Il thresholds. Therefore a major accidextgmtion
policy (MAPP) and a safety management system ate nt
required.

An O&M manual will be in place.

WasteServ together with Contractor will provide:
* identification of permanent staff required for glan
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operation, including required base skills;
* job training for the specific operation tasks.

2.2 Considerations on transfer and handling techniges

Aspect of BAT

BAT

Status at Installation

Piping

BAT is to apply aboveground closed piping in n
situations, see Section 4.2.4.1. For existing tgrdend
piping it is BAT to apply a risk and reliability bad
maintenance approach as described in Section2.1..2.

Bolted flanges and gasket-sealed joints are an rirapic
source of fugitive emissions. BAT is to minimiseei
number of flanges by replacing them with welc
connections, within the Ilimitation of operatior
requirements for equipment maintenance or trarsfetem
flexibility, see Section 4.2.2.1.

BAT for bolted flange connections (see Section 242)

Within the MT and AD plants, all of the procespipg will

be above ground. Only the service water is locate
underground (in an encased trench), although itusdl is
not expected to be significantly contaminated. nRaier
drainage pipes and culverts are also located unulang.

The 700 m long pipe connecting the MT to the ADI wé
located below ground, to avoid overheating andeutahe
pipe against damage (e.g. from vehicle collision).
Appropriately-sized chambers will be located evédym to
enable inspection and maintenance.

For the MT-AD pipe connection the maximum lengthgs
(12 m long) have been selected. To minimise thebar of
flanges, the pipes will be joined by electrofus{etectrical
welding). Flanges will only be installed at the T®
interval, to enable maintenance.

Within the plant, flanges will be installed whenetieere is
a bend in the pipework, since this is the part whar
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include: blockage is most likely. This will allow access fileaning
« fitting blind flanges to infrequently used fitga to prevent / maintenance / repair.

accidental opening

» using end caps or plugs on open-ended lines aic The selection and installation of flanges, caps gaskets
valves will be in accordance with standard industry pragti
* ensuring gaskets are selected appropriate t@tbeess depending on the substance to be transferred ipiplee
application

* ensuring the gasket is installed correctly

* ensuring the flange joint is assembled and loadecectly

* where toxic, carcinogenic or other hazardous tsuoes

are transferred, fitting high integrity gasketsglswas spiral

wound, kammprofile or ring joints.

Internal corrosion may be caused by the corrosatare of Piping material has been selected to be approptiatbe
the product being transferred, see Section 4.2.BAT is material being transferred (e.g. MDPE, HDPE, stssl

to prevent corrosion by: steel), and no additional corrosion protection anmally
» selecting construction material that is resistam the required. However, black steel pipes will be peainwith a
product three-coat corrosion protection system.

* applying proper construction methods

* applying preventive maintenance, and

» where applicable, applying an internal coatingadding
corrosion inhibitors.

To prevent the piping from external corrosion, BAsTto
apply a one, two, or three layer coating systemedédimg
on the site-specific conditions (e.g. close to s&2)ating is
normally not applied to plastic or stainless staipkelines.
See Section 4.2.3.2.
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Vapour treatment

Valves

Pumps and
compressors
Installation and
maintenance of
pumps and

BAT is to apply vapour balancing or treatment dWwA
significant emissions from the loading and unlogdof
volatile substances to (or from) trucks, barges ships.

The significance of the emission depends on thestanbe

and the volume that is emitted, and has to be ddomh a
case-by-case basis. For more detail see Secdh 4.

For example, according to Dutch regulations, théssion
of methanol is significant when over 500 kg/yr isited.

BAT for valves include: Good quality valves will be selected that are rappate
* correct selection of the packing material andstauttion for the technical purpose. The inspection and teasnce
for the process application schedule will include monitoring of valves, withfacus on
» with monitoring, focus on those valves most ak rfisuch higher-risk valves (such as those used more fretyesr
as rising stem control valves in continual opergtio subject to greater pressures [e.g. the pulpersegdl.
 applying rotating control valves or variable spemimps

instead of rising stem control valves Air pressure relief valves will generally vent tmasphere

* where toxic, carcinogenic or other hazardous teumogs for safety reasons (to prevent explosion). Thisoissidered
are involved, fit diaphragm, bellows, or double ldl sufficient considering the nature of the substamegisle the
valves containers.

* route relief valves back into the transfer orage systern

or to a vapour treatment system.

See Sections 3.2.2.6 and 4.2.9.

The design, installation and operation of the puorp The installation of pumps and compressors will be i
compressor heavily influence the life potential amacordance with supplier specifications. Mainteeawill
reliability of the sealing system. The followingeasome of be included in the O&M Manual.

the main factors which constitute BAT:

* proper fixing of the pump or compressor unit to base-
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compressors

Pumps and
compressors
Sealing system in
pumps

plate or frame
* having connecting pipe forces within producers’

recommendations

 proper design of suction pipework to minimise taydic
imbalance

» alignment of shaft and casing within producers’
recommendations

« alignment of driver/pump or compressor couplinighim
producers’ recommendations when fitted

» correct level of balance of rotating parts

» effective priming of pumps and compressors piaostart-
up

 operation of the pump and compressor within pcedsi
recommended performance range (The optimum
performance is achieved at its best efficiency ppin

» the level of net positive suction head availableuld
always be in excess of the pump or compressor

* regular monitoring and maintenance of both rotati
equipment and seal systems, combined with a regair
replacement programme.

BAT is to use the correct selection of pump and sgees Pump and seal types will
for the process application, preferably pumps thed manufacturer specifications.
technologically designed to be tight such as cammetbr

pumps, magnetically coupled pumps, pumps with plelt

mechanical seals and a quench or buffer systempg!

with multiple mechanical seals and seals dry to

atmosphere, diaphragm pumps or bellow pumps. nfeve

details see Sections 3.2.2.2, 3.2.4.1 and 4.2.9.

be

in accordance with
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Pumps and BAT for compressors transferring non-toxic gasestas Compressors will only transfer clean air and methan
compressors apply gas lubricated mechanical seals. generated by the plant. Compressors Seals areameah
Sealing systems in seal oil lubrication type
coOmpressors BAT for compressors, transferring toxic gases isapply

double seals with a liquid or gas barrier and togputhe No toxic gases will be compressed.

process side of the containment seal with an ingfer gas.

In very high pressure services, BAT is to applyripld

tandem seal system. No very high pressure services will be installed.

For more detail see Sections 3.2.3 and 4.2.9.13.
Sampling BAT, for sample points for volatile products, isdpply a Gas (methane) sampling and analysis will be chraet
connections ram type sampling valve or a needle valve and a&kb automatically. A manual valve will be included fahen

valve. Where sampling lines require purging, BATto analysis in an external lab is required — this Wéla needle
apply closed-loop sampling lines. See Section 4.2.9 valve.

Part 3: Storage of solids

Aspect of BAT

BAT Status at Installation

Open storage

BAT is to apply enclosed storage by using, for eglan Waste is only stored within the designated hakbé &ne all

silos, bunkers, hoppers and containers, to elirairthe bounded.

influence of wind and to prevent the formation eistby

wind as far as possible by primary measures. SbkeBal2 The only products foreseen to be stored outsid¢éharbales

for these primary measures with cross-referenceshéc of RDF, Paper/Card and Plastic. However, theseslzalke

relevant sections. shrink wrapped to ensure no contact of rain waidr the
product.

However, although large volume silos and sheds

available, for (very) large quantities of not or Iyt Itis not foreseen double handling of waste.
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moderately drift sensitive and wettable materiapero
storage might be the only option. Examples areldng-
term strategic storage of coal and the storagere$ and

gypsum.

BAT for open storage is to carry out regular ortocwrous
visual inspections to see if dust emissions ocoud
check if preventive measures are in good workingeor
Following the weather forecast by, e.g, us
meteorological instruments on site, will help taendify
when the moistening of heaps is necessary andovéilent
unnecessary use of resources for moistening then
storage. See Section 4.3.3.1.

BAT for long-term open storage are one, or a prc
combination, of the following techniques:

* moistening the surface using durable dust-binc
substances, see Section 4.3.6.1

e covering the surface, e.g. with tarpaulins, seetiSn
4.3.4.4

* solidification of the surface, see Table 4.13

* grassing-over of the surface, see Table 4.13.

BAT for short-term open storage are one, or a pre
combination, of the following techniques:

* moistening the surface using durable dust-bigc
substances, see Section 4.3.6.1

» moistening the surface with water, see SectioBH4

e covering the surface, e.g. with tarpaulins, seetiSn
4.3.4.4.
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Enclosed storage

Additional measures to reduce dust emissions frath
long and short-term open storage are:

 placing longitudinal axis of the heap parallelttwihe
prevailing wind

* applying protective plantings, windbreak fencesijowind
mounds to lower the wind velocity

« applying only one heap instead of several heapmraas
possible; with two heaps storing the same amourdnas
the free surface increases with 26 %

» applying storage with retaining walls reduces free
surface, leading to a reduction of diffuse dust ssmons;
this reduction is maximised if the wall is placgamnd of
the heap

* placing retaining walls close together.

See Table 4.13 for more details.

BAT is to apply enclosed storage by using, for eglan Waste is only stored within the designated hakb¢ &ne all

silos, bunkers, hoppers and containers. Where ai@sot bounded.

applicable, storage in sheds can be an alternafinis. is,

e.g. the case if apart from storage, the mixinpaithes is The only products foreseen to be stored outsidéharbales

needed. of RDF, Paper/Card and Plastic. However, thesestaale
shrink wrapped to ensure no contact of rain waidr the

BAT for silos is to apply a proper design to pravstability product.

and prevent the silo from collapsing. See SectB+4.1

and 4.3.4.5. It is not foreseen double handling of waste.

BAT for sheds is to apply proper designed venbtlatand No silos are foreseen.
filtering systems and to keep the doors closede Section
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4.3.4.2.

Storage capacity limit:

BAT is to apply dust abatement and a BAT associatd&W:

emission level of 1 — 10 mg/m3, depending on thke reception hall has been designed to cater fays
nature/type of substance stored. The type of almtenstorage of MSW. However, it is expected that tlaigacity
technique has to be decided on a case-by-case IS&mswill not be used in full under normal operationcgrgood

Section 4.3.7.

For a silo containing organic solids, BAT is to Bppn
explosion resistant silo (see Section 4.3.8.3)|pgpad with
a relief valve that closes rapidly after the exosto
prevent oxygen entering the silo, as described enti@n
4.3.8.4.

practice dictate that waste is treated as soonsslge after
reception (a daily basis is recommended).

As the maximum capacity is for a 4 m high waste,glie
available remaining storage capacity can be easily
calculated as per the available area.

BW:
Will be treated on a daily basis. No storage ie$een.

MANURE :

Will be treated on a daily basis, using a storagsird)
bunker with capacity for one day (20 m3). No sterag
foreseen.

Air treatment system includes a general odourimeat
system in the main buildings and tanks, by biafitand a
dedusting system for the BW crashing area.

By this system, crushing, shredding and sievingatpms
will be carried out in areas with extractive veygtems and
abatement.

Foreseen limit of emissions:
Odour (OW/m3): <500
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Dust<=10mg/Nm3
Storage of For details regarding BAT for the storage of paekhg Storage of hazardous substances will be minimalbaholv
packaged dangerous solids, see Section 5.1.2. Seveso Il thresholds. Therefore a major accidestgmtion
dangerous solids policy (MAPP) and a safety management system ate n
required.

Preventing
incidents and

(major) accidents
Safety and risk
management

The Seveso Il Directive (Council Directive 96/82/lB€9 Storage of hazardous substances will be minimalbehaiv
December 1996 on the control of major accident tiszaSeveso Il thresholds. Therefore a major accidentgmtion
involving dangerous substances) requires companitxke policy (MAPP) and a safety management system ate n
all measures necessary to prevent and limit teguired.

consequences of major accidents. They must incasg

have a major accident prevention policy (MAPP) and

safety management system to implement the MA

Companies holding large quantities of dangerous

substances, so-called upper tiered establishmaist, also

draw up a safety report and an on-site emergerary @hd

maintain an up-to-date list of substances. Howeplants

that do not fall under the scope of the Sevesoilédive

can also cause emissions from incidents and adsid

Applying a similar, maybe less detailed, safety agment

system is the first step in preventing and limitihgse.

BAT in preventing incidents and accidents is apmyia
safety management system as described in SecfiohX.




Part 4: Transfer and handling of solids
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General BAT is to prevent dust dispersion due to loadingl i Only baled waste will be un/loaded outdoors, howesisce
approaches to unloading activities in the open air, by schedulitige the waste will be baled dust emissions are expeittdae
minimise dust transfer as much as possible when the wind speémivis minimal. Reject material (which is not baled) whbe
from transfer and However, and taking into account the local situatithis deposited through conveyors into containers locateédors
handling type of measure cannot be generalised to the wEldland behind closed doors.

to any situation irrespective of the possible higists. See
Section 4.4.3.1.

Discontinuous transport (e.g. shovel or truck) gelte Internal roads have been designed to maximis
generates more dust emissions than continuousptEr transportation efficiency.

such as conveyors. BAT is to make transport degsiras

short as possible and to apply, wherever poss Internal roads will all be paved with asphalt.

continuous transport modes. For existing plaihis, might

be a very expensive measure. See Section 4.4.3.5.1

When applying a mechanical shovel, BAT is to rediiee These aspects will be included in operator and edriv
drop height and to choose the best position du training.
discharging into a truck; see Section 4.4.3.4.

While driving, vehicles might swirl up dust from lists
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spread on the ground. BAT then is to adjust theedpof
vehicles on-site to avoid or minimise dust beingriea up;
see Section 4.4.3.5.2.

BAT for roads that are used by trucks and cars ol
applying hard surfaces to the roads of, for exangaacrete
or asphalt, because these can be cleaned easNyit dust
being swirled up by vehicles, see Section 4.4.3.
However, applying hard surfaces to the roads igustified
when the roads are used just for big shovel vehiotevhen
a road is temporary.

BAT is to clean roads that are fitted with hardfaces
according to Section 4.4.6.12.

Cleaning of vehicle tyres is BAT. The frequencych#aning A wheelwash is foreseen on site.
and type of cleaning facility applied (see Sectb#.6.13)
has to be decided on a case-by-case basis.

Where it neither compromises product quality, plsadety, The only drift sensitive material on site will bieetdrying
nor water resources, BAT for loading/unloading td compost (Rottergrad V type material). This will &@red

sensit'ive, yvettablg products is to moisten the mbdas in a roofed compost shed with a gap at the toméauoral
described in Sections 4.4.6.8, 4.4.6.9 and 4.3Ridk of ventilation and an open door on one side. Theatpewill

freezing of the product, risk of slippery situasobecause

of ice forming or wet product on the road and <iget of ensure that the compost does not dry up too mueh (i

water are examples when this BAT might not be @pplie. Minimise dust dispersion) and that the shed does n
become too full (so that the wheel loaders can siepoe

material at the back of the shed, away from thetfdwor).
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For loading/unloading activities, BAT is to minirsishe _ _
speed of descent and the free fall height of tloelyet; see This is applicable for the transfer of rejects fraime
Sections 4.4.5.6 and 4.4.5.7 respectively. Miningsthe conveyors into the reject containers. There isedfheight

speed of descent can be achieved by the follov to allow the containers to be placed and repladeetity
techniques that are BAT: under the conveyor. However, this procedure isedout

« installing baffles inside fill pipes . . :
. applying a loading head at the end of the pipéube to inside with the doo.rs .closed (exge'pt'for when doets are
replaced); thus emissions are minimised.

regulate the output speed
* applying a cascade (e.g. cascade tube or hopper)
* applying a minimum slope angle with, e.g. chutes.

Additionally, solids will be transferred from thermtrifuge
(in the dewatering building) to the compost shed ui
conveyor. However, the compost will at this sthgee a
high moisture content and the conveyor is locatsdle the
closed dewatering building (first part) and instte roofed
compost shed (second part), so no significant elmsssions
are expected.

To minimise the free fall height of the producte thutlet of
the discharger should reach down onto the bottonthel
cargo space or onto the material already piledLopding
techniques that can achieve this, and that are BA€T,

* height adjustable fill pipes

* height adjustable fill tubes, and

* height adjustable cascade tubes.

These techniques are BAT, except when loading/dinga
non drift sensitive products, for which the fre#é feeight is
not that critical.

Optimised discharged hoppers are available andridesc
in Section 4.4.6.7
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Considerations on For applying a grab, BAT is to follow the decisidimgram Grabs are only used in the MSW and BW receptioh tal

transfer as shown in Section 4.4.3.2 and to leave the gnathe feed the waste into the system. Grab operatioh vl
techniques hopper for a sufficient time after the materialctiiarge. included in operator training, and transfers arky carried
Grabs out inside the hall, which is connected to dusteant.

BAT for new grabs, is to apply grabs with the fallag
properties (see Section 4.4.5.1):

» geometric shape and optimal load capacity

* the grab volume is always higher than the voluhs is
given by the grab curve

» the surface is smooth to avoid material adheamgl,

* a good closure capacity during permanent operatio

For all types of substances, BAT is to design cgaveéo Guiding plates will be installed at the sides @ donveyors
conveyor transfer chutes in such a way that sgll&) to guide the material from one conveyor to the nekhe

reduced to @ minimum. A modelling process is @@ ©0 4oy height from one conveyor to another is keptato
Conveyors and generate detail designs for new and existing tearsbints. e T

transfer chutes For more details see Section 4.4.5.5.

For non or very slightly drift sensitive productS5) and

moderately drift sensitive, wettable products (BAT is to  Additionally, for loading/unloading this is applise for the

apply an open belt conveyor and additionally, deFnON onster of rejects from the conveyors into theectj

the local circumstances, one or a proper combinaifahe , . . . :
containers. There is a fixed height to allow tbatainers to

following techniques: .
 lateral wind protection, see Section 4.4.6.1 e |phiee e eplemss] GlEslyy waekr e Seng

« spraying water and jet spraying at the transtents, see However, this procedure is carried out inside it doors
Sections 4.4.6.8 and 4.4.6.9, and/or closed (except for when containers are replaceu)s t
* belt cleaning, see Section 4.4.6.10.
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For highly drift sensitive products (S1 and S2)
moderately drift sensitive, not wettable produ@8)(BAT
for new situations, is to:

o apply closed conveyors, or types where the ballfil
or a second belt locks the material (see Sec
4.4.5.2), such as:

* pneumatic conveyors

* trough chain conveyors
* SCrew conveyors

* tube belt conveyor

* loop belt conveyor

* double belt conveyor

o0 or to apply enclosed conveyor belts without supj

pulleys (see Section 4.4.5.3), such as:
* aerobelt conveyor
* low friction conveyor
 conveyor with diabolos.
The type of conveyor depends on the substanceet
transported and on the location and has to be eéeéaa a
case-by-case basis.

For existing conventional conveyors, transportirighty
drift sensitive products (S1 and S2) and moderatiiit
sensitive, not wettable products (S3), BAT is toplgg
housing; see Section 4.4.6.2. When applying araetxon
system, BAT is to filter the outgoing air strearagsSection
4.4.6.4.

To reduce energy consumption for conveyor belte

emissions are minimised.

Additionally, solids will be transferred from thermtrifuge
(in the dewatering building) to the compost shed wi
conveyor. However, the compost will at this stagee a
high moisture content and the conveyor is locatsdle the
closed dewatering building (first part) and insttle roofed
compost shed (second part), so no significant elmsssions
are expected.

With reference to Section 4.4.5.2 of the BREF, rased
conveyors are foreseen.
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Section 4.4.5.2), BAT is to apply:

» a good conveyor design, including idlers andridfgacing
* an accurate installation tolerance, and

* a belt with low rolling resistance.

See Annex 8.4 for the disperseveness classes &) of
solid bulk materials.

C: Comparison of the processes at Facility with th&8REF for Energy efficiency (published February 2009).

Part 1. Best Available Techniques for achieving emgy efficiency at an installation level

Aspect of BAT BAT Status at Installation
Energy efficiency A number of energy efficiency management technicares Energy efficiency management shall be capturedBEWts
management determined as BAT. The scope (e.g. level of detl)l objectives and targets.

nature of the energy efficiency management sys
(ENEMS) (e.g. standardised or non-standardised)
generally be related to the nature, scale and aatplof
the installation, as well as the energy requiresaritthe
component processes and systems (see Section 2.1):

BAT is to implement and adhere to an energy efficie
management system (ENEMS) that incorporates,
appropriate to the local circumstances, all of fiblowing
features (see Section 2.1. The letters (a), (lz), lElow,
correspond those in Section 2.1):

a. commitment of top management (commitment efttp
management is regarded as a precondition for tteessful
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application of energy efficiency management)

b. definition of an energy efficiency policy for &t
installation by top management

c. planning and establishing objectives and targsee
BAT “Continuous environmental improvement”, BA
“Identification of energy efficiency aspects of
installation and opportunities for energy savingat BAT
“Establishing and reviewing energy efficiency olbjees
and indicators”)

d. implementation and operation of procedures na
particular attention to:
= structure and responsibility
» training, awareness and competence (see |
“Maintaining expertise”)
= communication
* employee involvement
* documentation
» effective control of processes (see BAT “Effecti
control of processes”)
* maintenance (see BAT “Maintenance”)
* emergency preparedness and response
» safeguarding compliance with energy efficien
related legislation and agreements (where ¢
agreements exist).

e. benchmarking: the identification and assessnudr
energy efficiency indicators over time (see B
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“Establishing and reviewing energy efficiency olbjees
and indicators”), and the systematic and reg
comparisons with sector, national or regional bematks
for energy efficiency, where verified data are &lde (see
Sections 2.1(e), 2.16 and BAT “Benchmarking”)

f. checking performance and taking corrective cac
paying particular attention to:
= monitoring and measurement (see BAT “Monitori
and measurement”)
= corrective and preventive action
* maintenance of records
» independent (where practicable) internal auditimg
order to determine whether or not the ene
efficiency management system conforms to plan
arrangements and has been properly impleme
and maintained (see BAT Identification of enel
efficiency aspects of an installation a
opportunities for energy savings” )

g. review of the ENEMS and its continuing suitejl
adequacy and effectiveness by top management.

For (h) and (i), see further features on an enef@igiency
statement and external verification, below

o0 when de signing a new unit, taking into account
environmental impact from the eventt
decommissioning of the unit
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o development of energy efficient technologies, an
follow developments in energy efficienc
techniques.

The ENEMS may be achieved by ensuring these elen
form part of existing management systems (such ra:
EMS) or by implementing a separate energy effigre
management system.

Three further features are considered as suppo
measures. Although these features have advansgtems
without them can be BAT. These three additiongisere:

» (see Section 2.1(h)) preparation and publicatjoand
possibly external validation) of a regular enerdfycency
statement describing all the significant environtak
aspects of the installation, allowing for year-lBay
comparison against environmental objectives angktaras
well as with sector benchmarks as appropriate

* (see Section 2.1(i)) having the management systed
audit procedure examined and validated by an attete
certification body or an external ENEMS verifier

* (see Section 2.1, Applicability, 2) implementatiand
adherence to a nationally or internationally acee|
voluntary system such as:
o DS2403, IS 393, SS627750, VDI Richtlinie No. ¢
etc.
o (when including energy efficiency management
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Planning and
establishing
objectives and

targets
Continuous
environmental
improvement

an EMS) EMAS and EN ISO 14001:1996. TI
voluntary step could give higher credibility to t
ENEMS. However, non -standardised systems
be equally effective provided that they are prope
designed and implemented.

Applicability:

All installations. The scope and nature (e.g. levfetletail)
of applying this ENEMS will depend on the naturegles
and complexity of the installation, and the ene
requirements of the component processes and systems

An important aspect of environmental managemertesys One important objective at the Malta North MBT glan
is continuing environmental improvement. This regsi which is related to energy, is the generation etteicity
maintaining a balance for an installation betweenits, as follows:

consumption of energy, raw materials and water, ted

emissions (see Sections 1.1.6 and 2.2.1). Plankeeérgy balance of the Plant without Manure Plant

continuous improvement can also achieve the best- co

benefit for achieving energy savings (and oth
environmental benefits).

BAT is to continuously minimise the environmentalpact
of an installation by planning actions and invesitaen an

Biogas Production
4.686.269 Nm3/a

Approx
27.180.361 kwh/a

integrated basis and for the short, medium and tenq,
considering the cost-benefits and cross-mediatstfec

Applicability:

All installations.

‘Continuously’ means the actions are repeated diree,
i.e. all planning and investment decisions showdsider

Utilization in CHP
Produced electrical

energy.
9.818.906 kWh/a

Producedthermal energy
10.165.455 kWh/a

3.318.906kWh/a

Thermal Energy approx

Energy balance of the Plant (estimation)
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Planning and
establishing
objectives and
targets
Identification of
energy efficiency
aspects of an
installation and
opportunities for
energy savings

the overall long term aim to reduce the environrakn
impacts of the operation. This may mean avoidingrtsr
term actions to better use available investmentsr av
longer term, e.g. changes to the core process ragyire | 4=ex
more investment and take longer to implement, bay r

bring bigger reductions in energy use and emissi(zee
examples in Section 2.2.1).

Utilization in CHP
Produced electrical,

ENergy
|::> 11.337.241 kWh/a

Produced thermal energy
11.737.378 kwh/a

Biogas Production
5.410.925 Nm3/a

The environmental benefits may not be linear, 2.d%
energy savings every year for 10 years. They may be
stepwise, reflecting investment in ENE projects, é&ee
Section 2.2.1). Equally, there may be cross-metiects:

for example it may be necessary to increase energy
consumption to abate an air pollutant.

Environmental impacts can never be reduced to,zand
there will be points in time where there is litde no cost-
benefit to further actions. However, over a longeriod,

with changing technology and costs (e.g. energgeg)i the
viability may also change.

In order to optimise energy efficiency, the aspesftsan The Facilities have been designed to maximise energ

installation that influence energy efficiency netml be efficiency related to both energy generation frohe t
identified and quantified (see Section 2.11). Epesavings pechanical - Biological Treatment Plant (MBT) arftet

can then be identified, evaluated, prioritised i . .
implemented according to the previous BAT, abowee Blgggs Plant (BGP) as well as energy consumption c
buildings and equipment.

Section 2.1(c)).

BAT is to identify the aspects of an installatiohatt
influence energy efficiency by carrying out an auttiis 1o facility design

: . : incorporates all reasonable rgye
important that an audit is coherent with a systapyroach P il
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(see BAT “A systems approach to energy management” efficiency measures including:
Applicability:
All existing installations and prior to planning ggades or - . _ - -
rebuilds. An audit may be internal or external. - Building insulation to minimum Building
Regulation standards
The scope of the audit and nature (e.g. level tdiljethe - Pipework insulation _
time between audits) will depend on the naturelesaad - Variable speed drives where appropriate
complexity of the installation and the energy congtion of - Energy efficient lighting and controls as
the component processes and systems (see Sedion required by building regulations
e.g..
o in large installations with many systems a Both Facilities shall be energy self-sufficient yearly

The first energy audit for an installation may hkaled an

individual energy-using components such as mot average provided that the forecasts regarding waste
it will be necessary to prioritise data collectit@ manure quantities and compositions will come ti
necessary information and significant uses Composition data from 2002 are the basis for threqreage
in smaller installations, a walk-through type au of pjodegradable material in the domestic wasteislt
may be sufficient. assumed that this percentage will further decreasthe
future.

energy diagnosis.

When carrying out an audit, BAT is to ensure tihat audit
identifies the following aspects (see Section 2.11)

a. energy use and type in the installation anc

component systems and processes

b. energy-using equipment, and the type and dya

of energy used in the installation
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with identifying and quantifying energy optimisatiosuch
as:
0 energy models, databases and balances (see S
2.15)
0 a technique such as pinch methodology (see Se
2.12) exergy or enthalpy analysis (see Section)2
or thermoeconomics (see Section 2.14)
0 estimates and calculations (see Sections 1.5
2.10.2).

Applicability:

Applicable to every sector. The choice of apprdpritol
or tools will depend on the sector, and the sipenglexity
and energy usage of the site. This will be sitesifipe and
is discussed in the relevant sections.

BAT is to identify opportunities to optimise ener
recovery within the installation, between systenithiw the
installation (see BAT “A systems approach to ene
management”) and/or with a third party (or partiesich as
those described in Sections 3.2, 3.3 and 3.4.

Applicability:

The scope for energy recovery depends on the egestd a
suitable use for the heat at the type and quaméitpvered
(see Sections 3.3 and 3.4, and Annexes 7.10.2.4048Y. A
systems approach is set out in Section 2.2.2 ant BA
systems approach to energy management”). Oppoitgr
may be identified at various times, such as a tesfuhudits
or other investigations, when considering upgradesew
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Planning and
establishing
objectives and

targets

A systems approach
to energy
management

plants, or when the local situation changes (sushaause
for surplus heat is identified in a nearby actiyity

The cooperation and agreement of a third party metybe
within the control of the operator, and thereforaymot be
within the scope of an IPPC permit. In many cageslic
authorities have facilitated such arrangements oe #ée
third party.

The major energy efficiency gains are achieved ieywng N/A
the installation as a whole and assessing the resatisises

of the various systems, their associated energidstlaeir
interactions (see Sections 1.3.5, 1.4.2 and 2.2.2).

BAT is to optimise energy efficiency by taking assms
approach to energy management in the installaBgatems
to be considered for optimising as a whole aregk@ample:
» process units (see sector BREFS)
» heating systems such as:
» steam (see Section 3.2)
* hot water
» cooling and vacuum (see the ICS BREF)
» motor driven systems such as:
e compressed air (see Section 3.7)
* pumping (see Section 3.8)
» lighting (see Section 3.10)
» drying, separation and concentration (see Section
3.11).

Applicability:
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Planning and
establishing
objectives and
targets
Establishing and
reviewing energy
efficiency objectives
and indicators

All installations. The scope and nature (e.g. ledetietail,

frequency of optimisation, systems to be considateahy
one time) of applying this technique will dependfactors

such as the nature, scale and complexity of thialiaton,

the energy requirements of the component processds
systems and the techniques considered for appitati

Quantifiable, recorded energy efficiency objectivage As stated earlier, one objective of the facilityhe

crucial for achieving and maintaining energy effiety. generation of electricity units. This objective Kkl
Areas for improvement are identified from an au@iee included as part of the objectives within the EMS.

BAT “ldentification of energy efficiency aspects @n Consequently energy efficiency, consumption and
installation and opportunities for energy savings generation shall be monitored closely throughoetyiar.
Indicators need to be established to assess tbetigéness

of energy efficiency measures. For process indsstthese Objectives shall be communicated to managemenbgluri
are preferably indicators related to productionservice management review meetings and targets and olgsctiv
throughput (e.g. GJ/t product, see Section 1.3ned may be updated accordingly.

specific energy consumption (SEC). Where a singkrgy

objective (such as SEC) cannot be set, or whesehi¢lpful,

the efficiency of individual processes, units osteyns may

be assessed. Indicators for processes are often givthe

relevant sector BREFS (for an overview, see [z

EIPPCB)).

Production parameters (such as production ratedugic
type) vary and these may affect the measured er
efficiency and should be recorded to explain vearet and
to ensure that energy efficiency is realised bytéohniques
applied (see Sections 1.4 and 1.5). Energy usdransgfers
may be complicated and the boundary of the instaizor
system being assessed should be carefully defineth®
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basis of entire systems (see Sections 1.3.5 an@ ard
previous BAT “A systems approach to enel
management”). Energy should be calculated on tisés lud
primary energy, or the energy uses shown as seppl
energy for the different utilities (e.g. processthas stean
use in GJ/t, see Section 1.3.6.1).

BAT is to establish energy efficiency indicators darrying
out all of the following:

a. identifying suitable energy efficiency indicest
for the installation, and where necessary, indiglc
processes, systems and/or units, and measurectieige
over time or after the implementation of energycefhcy
measures (see Sections 1.3 and 1.3.4)

b. identifying and recording appropriate bouneés
associated with the indicators (see Sections a/3051.5.1)

c. lidentifying and recording factors that can ea
variation in the energy efficiency of the relevambcess,
systems and/or units (see Sections 1.3.6 and 1.5.2)

Applicability:

All installations. The scope and nature (e.g. levfetletail)
of applying these techniques will depend on theuneai
scale and complexity of the installation, and theergy
consumption of the component processes and systems.

Secondary or final energies are usually used foniteoing

Status at Installation
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ongoing situations. In some cases, it may be r
convenient to use more than one secondary or &nalgy
indicator, for example, in the pulp and paper inys
where both electricity and steam are given as jeimérgy
efficiency indicators. When deciding on the usecfange)
of energy vectors and utilities, the energy indicatised
may also be the secondary or final energy. Howevttrer
indicators such as primary energy or carbon balamcay
be used, to take account of the production of aepisdary
energy vector and the cross-media effects, depgndm
local circumstances (see Section 1.3.6.1).

Planning and Benchmarking is a powerful tool for assessing tAebasic set of parameters showing the plants’ perdmce
establishing performance of a plant and the effectiveness ofrgsneshall be set at the beginning of operation of thatp
objectives and efficiency measures, as well as overcoming paradigm

targets blindness. Data may be found in sector BREFs, tradkarameters shall be monitored through the years ar
Benchmarking association information, national guidance docusienmproved on. As what happened in other facilitias,

theoretical energy calculations for processes, Etata exercise shall take place to determine which isréadistic
should be comparable and may need to be correzigdior data, for the best performance of the plant. $hal be set
type of feedstock. Data confidentiality may be imtpot, as the benchmark.

such as where energy consumption is a significant qf

the cost of production, although it may be possitie Any targets and objectives for subsequent year blea
protect data (see Section 2.16). See also thelisbt@ent of based on the year which showed the best performance

energy indicators in the previous BAT “Establishiagd

reviewing energy efficiency objectives and indicato

! Paradigm blindness is a term used to describettaegmenon that occurs when the dominant paradigmepts one from seeing viable alternatives, he. 't
way we do it is best, because we've always daiésitvay’
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Benchmarking can also be applied to processes arking
methods (see Sections 2.5 and 2.16).

BAT is to carry out systematic and regular comuarss
with sector, national or regional benchmarks, where
validated data are available.

Applicability:

All installations. The level of detail will depermh the
nature, scale and complexity of the installatiomdathe
energy consumption of the component processes and
systems. Confidentiality issues may need to beeaddd
(see Section 2.16): for instance, the results athmarking
may remain confidential. Validated data include stan
BREFs, or those verified by a third party. The pdri
between benchmarkings is sector-specific and ugslatig
(i.e. years), as benchmark data rarely change rigpior
significantly in a short time period.

Energy efficient ~ The planning phase of a new installation, unitystem (or Refer to B 2.6.1 of Annex 3 of the IPPC applicatio
design (EED) one undergoing major refurbishment) offers the ooty

to consider the lifetime energy costs of proces

equipment and utility systems, and to select thetranergy

efficient options, with the best lifetime costs gs8ection

2.1(c)).

BAT is to optimise energy efficiency when planniagnew
installation, unit or system or a significant uptga(see
Section 2.3) by considering all of the following:
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a. the energy efficient design (EED) should
initiated at the early stages of the conceptualgdésasic
design phase, even though the planned investmeaysot
be well-defined. The EED should also be taken atoount
in the tendering process

b. the development and/or selection of ene
efficient technologies (see Sections 2.1(k) andl2.3

c. additional data collection may need to be edr
out as part of the design project or separateBufplement
existing data or fill gaps in knowledge

d. the EED work should be carried out by an eyne
expert

e. the initial mapping of energy consumption stc
also address which parties in the project organissi
influence the future energy consumption, and sh
optimise the energy efficiency design of the futytant
with them. For example, the staff in the (existit
installation who may be responsible for specifyogign
parameters.

Applicability:

All new and significantly refurbished installationshajor
processes and systems.

Where relevant in-house expertise on ENE is noilaba
(e.g. non-energy intensive industries), external EE
expertise should be sought (see Section 2.3).
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Increased process There are additional benefits to seeking proceegiation, Gas from the process is used to produce electicity heat

integration

Maintaining the
impetus of energy
efficiency
initiatives

such as optimising raw material usage. in the CHPs.

BAT is to seek to optimise the use of energy betwmere Heat from the CHPs is used to heat the digesters.
than one process or system (see Section 2.4), nwitte
installation or with a third party.

Applicability:

All installations. The scope and nature (e.g. levetletail)

of applying this technique will depend on the nefiscale
and complexity of the installation, and the energy
requirements of the component processes and systems
The cooperation and agreement of a third party matybe
within the control of the operator, and thereforaymot be
within the scope of an IPPC permit. In many cagesglic
authorities have facilitated such arrangements oe #he
third party.

To successfully achieve ongoing energy efficiel To be included as part of the EMS.

improvement over time, it IS necessary to mainttia

impetus of energy efficiency programmes (see Se@ib). WasteServ intends to carry out an Energy Efficiency
Programme following successful operation of theapla

BAT is to maintain the impetus of the energy ey

programme by using a variety of techniques, such as

a. implementing a specific energy efficien
management system (see Section 2.1 and first BAEIdy
efficiency management”)
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b. accounting for energy us age based on re
metered) values, which places both the obligatimhaedit
for energy efficiency on the user/bill payer (sesct®ns
2.5,2.10.3 and 2.15.2)

c. the creation of financial profit centres &ergy
efficiency (see Section 2.5)

d. benchmarking (see Section 2.16 and B
“Benchmarking”)

e. a fresh look at existing management syste
such as using operational excellence (see Sectn 2

f. using change management techniques (als
feature of operational excellence, see Section 2.5)

Applicability:

All installations. It may be appropriate to use deehnique
or several techniques together. The scope and edklg.
level of detail) of applying these techniques wédpend on
the nature, scale and complexity of the installatiand the
energy consumption of the component processes
systems. Techniques (a), (b) and (c) are applied

maintained according to the relevant sections mef@rto.
The frequency of application of techniques suclidas(e)
and (f) should be far enough apart to enable thegpess of
the ENE programme to be assessed, and is therbketg

to be several years.

Maintaining Human resources are required for the implementatimth WasteServ together with the Consortium Cotdraill
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expertise control of energy efficiency management, and sidfbse provide:
work may affect energy should receive training (Seetion
2.1(d)(i) and (ii), and Section 2.6). * identification of permanent staff required for glan
operation, including required base skills;
BAT is to maintain expertise in energy efficiencypda
energy-using systems by using techniques such as: * job training for the specific operation tasks.
a. recruitment of skilled staff and/or trainingssaff.
Training can be delivered by in-house staff, byeaxal Recruitment will also consider electrical skills.
experts, by formal courses or by self-study/deveierpt
(see Section 2.6)
Staff shall be trained in order to maintain a highel of
b. taking staff off-line periodically to perfornixéd skills.
term/specific investigations (in their original ialation or
in others, see Section 2.5)

c. sharing in-house resources between sites (see
Section 2.5)

d. use of appropriately skilled consultants fowed
term investigations (e.g. see Section 2.11)

e. outsourcing specialist systems and/or functions
(e.g. see Annex 7.12)

Applicability:

All installations. The scope and nature (e.g. levetlietail)
of applying these techniques will depend on theuneat
scale and complexity of the installation, and theergy
requirements of the component processes and systems
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Effective control  BAT is to ensure that the effective control of peses is Procedures will be included in the O&M Manual, and
of processes implemented by techniques such as: training will be provided to operators.

Maintenance

a. having systems in place to ensure that proesc The Control System will include monitoring and
are known, understood and complied with (see Sex documentation of key performance parameters.
2.1(d)(vi) and 2.5)

b. ensuring that the key performance parameter:
identified, optimised for energy efficiency and ntored
(see Sections 2.8 and 2.10)

c. documenting or recording these parameters
Sections 2.1(d)(vi), 2.5, 2.10 and 2.15).

Applicability:

All installations. The scope and nature (e.g. levfetletail)
of applying these techniques will depend on thdosge
nature, scale and complexity of the installatiomdathe
energy requirements of the component processes
systems.

Structured maintenance and the repair of equiprigmt A maintenance programme will be included in the O&M
uses energy and/or controls energy use at theesiarManual.

opportunity are essential for achieving and mairigy

efficiency (see Sections 2.1(d)(vii), 2.9 and fiBAT

“Energy efficiency management”).

BAT is to carry out maintenance at installation®paimise
energy efficiency by applying all of the following:
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a. clearly allocating responsibility for the plamn
and execution of maintenance

b. establishing a structured programme for
maintenance based on technical descriptions of the
equipment, norms, etc. as well as any equipmeiuirés
and consequences. Some maintenance activities enbgdb
scheduled for plant shutdown periods

C. supporting the maintenance programme by
appropriate record keeping systems and diagne&stimg

d. identifying from routine maintenance, breakdewn
and/or abnormalities possible losses in energgieficy, or
where energy efficiency could be improved

e. Iidentifying leaks, broken equipment, worn
bearings, etc. that affect or control energy usaayed
rectifying them at the earliest opportunity.

Applicability:

All installations. The scope and nature (e.g. levetletail)

of applying these techniques will depend on theuneat
scale and complexity of the installation, and theergy
requirements of the component processes and systems
Carrying out repairs promptly has to be balancechére
applicable) with maintaining the product quality dan
process stability and the health and safety issdi€srrying

out repairs on the operating plant (e.g. it may team
moving and/or hot equipment, etc.).
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Monitoring and
measurement

Monitoring and measurement are an essential par Environmental monitoring at onsite and offsiterpgsishall

checking in a ‘plan-do-check-act’ system, suchnasnergy be carried out as part of the environmental momigpr
management (Section 2.1). It is also a part ofeffifiective programme which is already implemented close toatiea
control of processes (see BAT *“Effective control in Ghallis. This programme shall be updated tce tako

processes”). account effluents and emissions from the new MBEahpl

BAT is to establish and maintain documented proesito Further to this, the Control System will include mitoring
monitor and measure, on a regular basis, the and documentation of key performance parameterghwhi
characteristics of operations and activities that bave ¢ are more specific to the operations at the MBT fplan
significant impact on energy efficiency. Some <lie
techniques are given in Section 2.10. IT is WasteServ’s plan to engage consultants to:
- Consider the already existing data gathered for th
close proximity sites (Zwejra and Ghallis). This

Applicability: data will provide a baseline assessment prior o th
All installations. The scope and nature (e.g. levetietail) operation of the Malta North Waste Treatment Plant.
of applying this technique will depend on the nefiscale

and complexity of the installation, and the ene - Consider the sensitive receptors at the vicinityhef
requirements of the component processes and systems new plant — including AD and MTP.

- Consider the effluents, emissions and other patenti
pollution generated from the operation of the plant
including the AD and the MTP.

- Determine the monitoring requirements for:
0 Air quality monitoring (both offsite and
onsite)
0 Stacks monitoring
o0 Waste water, ground water, surface water
0 Soil and agricultural products
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Part 2. Best available techniques for achieving ergy efficiency in energy-using systems, processestivities or equipment

Aspect of BAT

BAT

Status at Installation

Introduction

Section 4.2.2.3 identifies the importance of seethg
installation as a whole, and assessing the needs
purposes of the various systems, their associatedyies
and their interactions.

BAT “A systems approach to energy management” g
examples of systems commonly found in installations

In the previous Section “Best available techniques
achieving energy efficiency at an installation I&véhere
are BAT that are generally applicable to all syste
processes and associated activities. These include:

* analysing and benchmarking the system and
performance (BAT “Energy efficiency management”, B,
“Identification of energy efficiency aspects of iastallation
and opportunities for energy savings”, BAT “Establng
and reviewing energy efficiency objectives and
Indicators” and BAT “Benchmarking”)

» planning actions and investments to optimise @
efficiency considering the cost-benefits and crosslia
effects (BAT “Continuous environmental improvemegnt”
» for new systems, optimising energy efficiency time
design of the installation, unit or system andhie $election
of processes (BAT “Energy efficient design (EED”)

« for existing systems, optimising the energy ééficy of
the system through its operation and managemesitidimg
regular monitoring and maintenance ( see BAT “Hifec
control of processes”, BAT “Maintenance” and B/

Noted.
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“Monitoring and measurement”).

The BAT presented in this section therefore asstimé
these general BAT in the previous Section “Bestlalike
techniques for achieving energy efficiency at astalation
level” are also applied to the systems describddwheas
part of their optimisation.

Combustion Combustion is a widely used process for both dineetting The capacity of the CHP plants are 1.2 MW and 0\ M
(such as in cement and lime manufacture, steelmgakind (therefore below 50 MW).
indirect heating (such as firing steam boiler systeand
electricity generation). Techniques for energyaggfcy in
combustion are therefore addressed in the appteméztor
BREFs. For other cases, such as combustion in iagstc
activities, the Scope of the LCP BREF states:

"...smaller units can potentially be added to a ptartuild
one larger installation exceeding 50 MW. This metrat
all kinds of conventional power plants (e.g. ufilthoiler,
combined heat and power plants, district heatirantsl)
used for mechanical power and heat generationaered
by this (LCP BREF) work.'

BAT is to optimise the energy efficiency of comhostby With reference to Figure 1, the biogas:air ratioeigulated

relevant techniques such as: in the CHP to improve the efficiency of combustiomhe
0 those specific to sectors given in vertical BREFs mix is adjusted depending on the quality (Gédntent) of
o those given in Figure 1. the biogas.

Steam systems Steam is a widely used heat transport medium beaafuss Not applicable. No steam systems are foreseen.
non-toxic nature, stability, low cost and high heapacity,
and flexibility in use. Steam utilisation efficigncis
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Heat recovery

frequently neglected, as it is as not as easilysoreal as the
thermal efficiency of a boiler. It may be deternunasing
tools such as those in BAT “ldentification of enger
efficiency aspects of an installation and oppottasi for
energy savings” in conjunction with appropriate maning
(see Section 2.10).

BAT for steam systems is to optimise the energigieficy
by using techniques such as:

0 those specific to sectors given in vertical BREFs
o those given in Figure 2.

The main types of heat recovery systems are destiib One heat exchanger will be installed to recover hbat

Section 3.3: from the CHPs’ cooling system, which is used tottba
digestors.

* heat exchangers (see Section 3.3.1)

* heat pumps (see Section 3.3.2). Cooling is only carried out in the pulpers’ mot@nsd the
aeration tanks (to control the temperature of thelge

Heat exchange systems are widely used with goadtsds inside). This is carried out using chillers andathe

many industrial sectors and systems, and are wided exchangers.

for implementing BAT “Identification of energy etiency

aspects of an installation and opportunities foergm A maintenance programme will be included in the O&M

savings” and BAT “Increased process integrationéaH Manual.

pumps are being increasingly used.

The use of ‘wasted’ or surplus heat may be motaisable
than using primary fuels, even if the energy eéindy in
use is lower.
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Cogeneration

Heat recovery is not applicable where there is emahd
that matches the production curve.

However, it is being applied in an increasing numbk
cases, and many of these can be found outside eof th
installation, see Section 3.4 and Annex 7.10.

Techniques for cooling and the associated BAT are
described in the ICS BREF, including techniques tfo
maintenance of heat exchangers.

BAT is to maintain the efficiency of heat excharsyéy
both:

a. monitoring the efficiency periodically, and
b. preventing or removing fouling

See Section 3.3.1.1.

There is significant interest in cogeneration, supga at Not applicable. No cogeneration is foreseen.

European Community level by the adoption of Dineei
2004/8/EC on t he promotion of cogeneration, anedive
2003/96/EC on energy taxation, as well as by var
national level policies and incentives. Relativetyall scale
plants may now be economically feasible, and ingest
may also be available. In many cases, cogeneraéisibeer
successfully installed due to the assistance ofall
authorities. See Section 3.4 and Annex 7.10.3 al@l 4.

Utilities modelling, described in Section 2.15.2ncassis!
the optimisation of generation and heat recovesyesys, as
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Successful implementation may depend on a suifalele
and/or heat price in relation to the price of eledty. In
many cases, public authorities (at local, regionai
national level) have facilitated such arrangemeatsare
the third party.

Electrical power  Quality of the electrical power supply and the mamim The power factor W be increased by installing capacitol
supply which the power is used can affect energy effiggersee This results in a reduction of the electricity comption.

Section 3.5. This may be difficult to understand &noften

overlooked.

There are often energy losses as unproductive pmsiete

the installation and in the external supply gridhefle can

also be loss of capacity in the installation's teleal

distribution system, leading to voltage drops, oays

overheating and premature failure of motors anderoth

equipment. It may also lead to increased chargeenwh

buying in electricity.

BAT is to increase the power factor according te th
requirements of the local electricity distributoy bising
techniques such as those in Table 4.3, according to
applicability (see Section 3.5.1).
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Technigue Applicability
Installing capacitors in the AC circuits | All cases. Low cost and long lasting,
1o decrease the magnitude of reactive but requires skilled application
power
Minimising the eperation of idling er All cases
lightly loaded mon

Avoiding the aperation of equipment All cases
above i1s rated voltage
laging motors, using energy At time of replacement
efficient motors (see Section 3.6.1)

Table 4.3: Electrical power factor correction technigues to improve energy efficiency

BAT is to check the power supply for harmonics apply The most critical equipment (in terms of harmonic

filters if required (see Section 3.5.2). production) will have its own harmonic filters wier
possible. This will also be included in the poweactor
correction system.

BAT is to optimise the power supply efficiency bging power cables have been designed to minimise aligtri
techniques such as those in Table 4.4, according|ol reductions.

applicability:
The transformers will be operated at the highestdlo
possible, provided the reliability of the plant isot
compromised.

Equipment requiring higher loads will be placecckse as
possible to the source to minimise losses.
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Electric motor
driven sub-
system$

l'echnigue Applicability Section in this document

Ensure power cables have the | When the equipment is not in use,
correct dimensions for the e.g. at shutdown or when locating 353
power demand or relocating equipment

Keep online transformer(s) o fo ing hen the
operating at a load above
40 — 50 % of the rated power

354
% ol nent, use a low loss
d with a loading
of 40 -
Use high efficiency/low loss At time of replacement, or where 154
transformers there is a lifetime cost benefit e
Place equipment with a high When locating or relocating
current demand as close as equipment 54

e to the power source

{e.g. transformer)

Table 4.4: Electrical power supply technigques to improve energy efficiency

Electric motors are widely used in industry. Reptaent by The installation will include a large number of tors,
electrically efficient motors (EEMs) and variablpesed many of which are incorporated directly as part of
drives (VSDs) is one of the easiest measures v individual machinery.
considering energy efficiency. However, this shotld
done in the context of considering the whole system As much as possible, motors with higher efficieaciéll be
motor sits in, otherwise there are risks of: preferred. VSD motors will be used throughout pient
* losing the potential benefits of optimising tee and siz¢ both for large motors and for small motors reqgrin
of the systems, and subsequently optimising thentive variable speeds.
requirements
* losing energy if a VSD is applied in the wrongtaxt. The large pulpers’ motors will also be equippedhwit
cooling system to improve its efficiency.
The key systems using electric motors are:

o0 compressed air (CAS, see Section 3.7)

0 pumping (see Section 3.8)

? In this document 'system' is used to refer tot@&eonnected items or devices which operate twgeor a specific purpose, e.g. ventilation, C&8e the discussion on
system boundaries in Sections 1.3.5 and 1.5.1.€Téy¢stems usually include motor sub-systems (opooent systems).
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0 heating, ventilation and air conditioning (see #e&c
3.9)
0 cooling (see the ICS BREF).

BAT is to optimise electric motors in the followirggder The entire system has been optimised at the dstage.
(see Section 3.6):
1. optimise the entire system the motor(s) is parte.g. Motors have been optimally sized according to
cooling system, see Section 1.5.1) requirements, and gears have been designed fanupti
2. then optimise the motor(s) in the system adogrtb the performance, depending on the application. Dicecipling
newly-determined load requirements, by applying o@me has been used when possible (for example, for tiyges
more of the techniques in Figure 3, according and shredder motors).
applicability
3. when the energy-using systems have been optiy Motor repairs will be carried out by specialiseahitactors.
then optimise the remaining (non-optimised) mot Ordinary maintenance of motors will be included tive
according to Table 4.5 and criteria such as: O&M Manual.
= prioritising the remaining motors running more tr
2000 hrs per year for replacement with EEMs
= electric motors driving a variable load operating
less than 50 % of capacity more than 20 % of t
operating time, and operating for more than 2
hours a year should be considered for equipj
with variable speed drives.

Compressed air  Compressed air is widely used as either part abagss or Different compressor systems will be installed $eparate
systems (CAS) to provide mechanical energy. It is widely used rehtbere uses in the plant, optimised according to the nreafithey
is risk of explosion, ignition, etc. | n many caskss used are associated with. Compressors will be locasecl@se as
as an integral part of the process (such as pmyitbw possible to the system they are servicing to redaice
guality nitrogen as an inert atmosphere, and fomirg, losses.
moulding or mixing), and it is difficult to assests
mechanical efficiency. In some cases, e.g. whenandr Compressors are included in the plant mainly for
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Pumping systems

Heating,
ventilation and
air conditioning

small turbines such as assembly tools, it has adesrall mechanical work, e.g. in the optical separatiortesys in
efficiency, and where there are no health and wgaftte suspension buffer, the aeration tank and the V&Y
constraints, replacement with other drives may teatment plant, and to move pneumatic valves.
considered (see Section 3.7).

Maintenance of compressors will be included in @&WV
BAT is to optimise compressed air systems (CAQ)githe Manual.
techniques such as those in Figure 4, according to
applicability.

Some 30 to 50 % of the energy consumed by pum Pump sizes have been optimised at the design ¢
systems may be saved through equipment or contstérs Pipework design has also been optimised, for icstdry
changes (see Section 3.8). ensuring an optimal diameter (not too large to @voi

settling, and not too small to avoid clogs, to litate flow,
For electric motors used for driving pumps, see B and avoid excessive pressure). Pipework lengthalss
“Electric motor driven sub-systems”. However, thee wf been kept as low as possible (where possible).d8enthe
VSDs (a key technique) is also mentioned in Figure pipework have been minimised as far as possible.

BAT is to optimise pumping systems by using * Pumps have been matched to the motor they will be

techniques in Figure 5, according to applicabilifsee associated with. VSDs will be used as requiregedding

Section 3.8). on the size of the pump and the requirement forakbe
speed.

Note that throttle control is less energy wastéiah bypass

control or no control. However, all are wastefulasfergy The Control System will switch off any unnecessauynps.

and should be considered for replacement accotdirsize

of the pump and how frequently it is used. Maintenance of pumps will be included in the O&M
Manual.

A typical HVAC system comprises the equipment pdowy HVAC will be installed for ventilation and tempenag
some or all of the following functions: control in the administration building and in thé&es
operations office. There will be two systems -eatilation
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(HVAC) systems

» system heating (boilers, see Section 3.2; heaips, see system and a heating / cooling system. The syktenbeen

Section 3.3.2, etc.) optimally designed for the proposed use.

» cooling (see Section 3.3)

e pumps (see Section 3.8) The intake air will be filtered to remove potentidilist
* heat exchangers (see Section 3.3.1) transferongpresent in the surrounding air. This filter wik bocated
absorbing he at from a space or a process inside the ventilation system air duct. Internittefs will
» space heating and cooling (Section 3.9.1) also be located in the heating / cooling systerfilter the

» ventilation by fans extracting or providing dirrough internal air before it passes through this system.
ducts, to or from heat exchangers and/or the exit@in(see
Section 3.9.2). A VRF / VRV (Variable Refrigerant Flow / Variable
Refrigerant Volume) system will be used, ratherntrea
Studies have shown that about 60 % of the energgninchiller system — this enables the adjustment ofrgne
HVAC system is consumed by the chiller/heat pungbthle consumption according to the current heating / iogol
remaining 40 % by peripheral machinery. Air coratitng requirements of the building.
is increasingly used across Europe, particularijpesouth.
A Building Management System will be in place, wito
Ventilation is essential for many industrial in&tibns to central control panels controlling (a) the venidatrate and
function. It: (b) the maximum and minimum temperature bounda
* protects staff from pollutant and heat emissionthin The temperature of individual rooms can then be-fumed
premises by individual users for maximum comfort.
* maintains a clean working atmosphere to proteotiyct
quality. The buildings will be thermally insulated, with Betmal
transmittance value not greater than 0.044 ¥/m All
Requirements may be dictated by health, safetypamckess windows will be double-glazed. Rubber gaskets thea
considerations (see Section 3.9). stripping) will be installed around all air apedsr to ensure
a tight seal. External doors will have automatimord
BAT is to optimise heating, ventilation and air ddioning closers.
systems by using techniques such as:
Maintenance of the HVAC system will be includedtime
« for ventilation, space heating and cooling, teghes in O&M Manual. This will include periodic replacemeaot
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Aspect of BAT

BAT Status at Installation

Lighting

Figure 6 according to applicability ventilation filters for the external incoming aas well as
» for heating, see Sections 3.2 and 3.3.1, and BX&am the internal filters.

systems” and BAT “Heat recovery”

e for pumping, see Section 3.8 and previous BAT

“Pumping systems”

» for cooling, chilling and heat exchangers, see I8S

BREF, as well as Section 3.3 and BAT “Heat recotery

Health and safety at work is the priority criteridar The buildings have been designed to optimise e af
lighting systems requirements. The energy of gt natural light. For example, 10% of the surfaceadrethe
systems can be optimised according to the speaosie halls is made of polycarbonate panels to allow nadtight
requirements, see Section 3.10. into the buildings.

BAT is to optimise artificial lighting systems bysing the The plant will also operate on a single shift (dgrdaytime

techniques such as those in Figure 7 accordin¢c hours), thus making maximum use of natural light.

applicability (see Section 3.10).
High pressure sodium lamps will be used in the idats
areas. Two control systems will be in place: atpbensor
will detect low light levels at the end of each dayd turn
on all lamps using two external lighting circuitst
midnight, a timer will switch off one of the tworcuits,
thus turning off half of the external lamps.

Similarly inside large buildings (e.g. receptiorl$fiahe dry
and wet mechanical treatment halls), more thanlighéng
circuit will be installed to facilitate adjustment lighting
levels. Metal iodide lamps will be installed insidarge
buildings, since very good visibility is requiredrfbetter
control of the process — these lamps emit a widgeaof
light wavelengths thus enabling good visibility.

126



Aspect of BAT BAT Status at Installation

Fluorescent tubes will be installed indoors in othesas.
Movement sensors will also be installed in the bmaims.

Drying, The separation of (usually) a solid from a liquichynbe The optimum technology has been selected to meeeps

separation and carried out by one or more stages. By optimisirggiocess requirements whilst improving energy efficiency.

concentration steps necessary to achieve the required producstastial

processes energy savings can be achieved. Energy efficienay be The removal of water will be based only on mechanic
optimised by using two or more techniques in coratiam separation processes. No active drying (e.g. rngpato
(see Section 3.11). evaporate the water) is proposed, thus reducingggne

BAT is to optimise drying, separation and conceidrma requirements.

processes by using techniques such as those imeFgu

according to applicability, and to seek opport@sitto use Concentration will occur at the thickener stageomptio

mechanical separation in conjunction with thermahaerobic digestion (using sieving). Separatiolh @gcur

processes. at the dewatering stage after anaerobic digestismg the
centrifuge). The use of a thickener improves tifieiency
of the digestion process, thus improving the ovesaérgy
efficiency of the plant.
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Figure 1.

Techniques for sectors and associated activities where combustion
is not covered by a vertical BREF

Technigues in the LCP BREF

July 2006 by fuel type and section

Technigues in this document
(the ENE BREF) by section

Coal and Biomass Liquid Gaseous
lignite and peat fuels fuels
Lignite pre-drying 4472
Coal gasification 4.1.9.1
442
7.1.2
Fuel drving 512
5432
544
Biomass gasification 542
7.12
Bark pressing 542
544
Expansion wrbine to 7.1.17.1.2
recover the energy 74173
content of pressurised
oAsES
Cogeneration 4. 55 533 455618 7.1.67.5.2 | 3.4 Cogeneration
6.1.8 554
Advanced 4.2.1 5536 2186.2.1.1 142752
computerised control of 4219 64263531
combustion conditions 443
for emission reduction 454
and boiler performance
Use of the heat content 4.4.3
of the flue-gas for
district heating
Low excess air 443 547 642645 743 3.1.3 Reducing the mass flow of
446 the flue-gases by reducing the

EXCess alr
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Technigues for sectors and associated activities where combustion

is not covered by a vertical BREF

Technigues in the LCP BREF

July 2006 by Tuel type and section

Technigues in this document
(the ENE BREF) by section

Coal and Biomass Liguid Gaseous
lignite and peal fuels fuels
Lowering of exhaust 4.4.3 6.42 3.1.1 Reduction of the flue-gas

g£as lemperatures

temperature by:

o2

dimensioning for the
maximum performance
plus a caleulated safety
factor for surcharges
increasing heat transfer to
the process by increasing
gither the heat transfer
rale, Or increasing or
improving the heat transfer
surfaces

heat recovery by
combining an additional
process { for example,
steam generation by usimg
ECONOMISErs, ) lo recover
the waste heat in the flue-
gases

installing an air or water
preheater or preheating the
fuel by exchanging heat
with flue-gases {see 3.1.1
and 3.1.1.1). Note that the
Process can reguire air
preheating when a high
flame temperature is
needed (glass, cement,
et
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cleaning of heat transfer
surfaces that are
progressively covered by
ashes or carbonaceous
particulates, in order o
maintain high heat transfer
efficiency. Soot blowers
operating periodicallv may
keep the convection zones
clean. Cleaning of the heat
transfer surfaces in the
combushion zong 15
generally made during
inspection and
maintenance shutdown,
but online cleaning can be
applied in some cases (e.g.
refinery heaters)

Low CO concentration 443 642

in the Mue-gas

Heat accumulation n4.2 7.4.2
Cooling tower 4.4.3 n.4.2

discharge

Different technigues for 4.43 6.4.2

the coolmg system | see
the ICS BREF)
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Technigues for sectors and associated activities where combustion

is not eovered by a vertical BREF

Technigues in the LCF BREF

July 200k by Tuel type and section

Technigues in this document
{the ENE BREF) by section

Coul and | Biomass Ligguid Gaseous
lignite and peat fuels fuels
Preheating of fuel gas 74.2 3,11 Reduction of the fue-gas
by using waste heat lEmperature:
= preheating the fuel by
exchanging heat with flus-
gases (see 3.1.1). Note thet
the process can requing air
preheating when 2 high
Mlame temperature is
needed {glass, cement,
elc. )
Preheating of 7.4.2 3,11 Reduction of the flue-gas
combustion air temperatune:
= installing en air preheater
by exchanging heat with
flue-pgases (see 3.0.1.1).
Moe that the process can
reguire air preheating
when a high Mlame
temperaturs is needed
felass, cemeént, elc.)
Recuperative and 3.1.2
répenerative burners
Bumner regulation and 34
cuntral
Fuel choice Mate that the use al non-fossil
fuels may be more sustainable,
gven if the ENE in use is lower
Dxy-Aring {(oxy fuel ) 3La
Reducing heat losses 317
by ingulation
Reducing losses 318
through furnace doors
Fluidised bed 41425 23
combustian

Table 4.1: Combustion system technigues to improve energy efficiency
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Figure 2:

Techniques for sectors and associated activities where steam systems
are not covered by a vertical BREF
Techniques in the ENE BREF
Benefits Section in this
; document
DESIGN
Energy efficient design and
installation of steam distribution Optimises energy savings 2.3
pipework
Throttling devices and the use of Provides a more efficient method of reducing
backpressure turbines: utilise steam pressure for low pressure services.
backpressure turbines instead of Applicable when size and economics justify
PRVs the use of a turbine
OPERATING AND CONTROL
Imprm'e operating procedures and Optimises energy savings 394
botler controls
Use sequential boiler controls (apply
only to sites with more than one Optimises energy savings 324
boiler)
Install flue-gas isolation dampers
(applicable only to sites with more Optimises energy savings 324
than one boiler)
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sENERATION

Preheat feed-water by using:

Recovers available heat from exhaust gases

« waste heat, e.g. from a process and transfers it back into the system by
e economisers using combustion air | preheating feed-water
e« deaerated f eed-watert oh eat 323
condensate 3L
o condensingt he s teamus ed f or
strippinga nd heatingt he f eed
water to the deaerator viaa heat
exchanger
Prevention and removal of scale Promotes effective heat transfer from the
deposits on heat transfer surfaces. combustion gases to the steam 3.2.6
(Clean boiler heat transfer surfaces)
Minimise beiler blowdown by Reduces the amount of total dissolved solids
improving water treatment. Install in the boiler water, which allows less 197
automatic total dissolved solids blowdown and therefore less energy loss -
control
Add/restore boiler refractory Reduces heat loss from the boiler and restores ALLT
boiler efficiency 2.9
Optimise deaerator vent rate Minimises avoidable loss of steam 3.2.8
Minimise boiler short cvcling losses Optimises energy savings 329
Carrying out boiler maintenance 2.9
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DISTRIBUTION

Optimise steam distribution systems
(especially to cover the 1ssues below)

29and 3.2.10

Isolate steam from unused lines

Minimises avoidable loss of steam and

reduces energy loss from piping and 3.2.10
equipment surfaces

Insulation on steam pipes and Reduces energy loss from piping and

condensate return pipes. (Ensure that | equipment surfaces 3.2.11 and

steam system piping, valves, fittings 3.2.11.1

and vessels are well insulated)

Implement a control and repair Reduces passage of live steam into the

programme for steam traps condensate system and promotes efficient 1312
operation of end-use heat transfer equipment. Pt
Minimises avoidable loss of steam

RECOVERY
Recovers the thermal energy in the

Collect and return condensate to the o 3

L e condensate and reduces the amount of

boiler for re-use. (Optimise i 5 3.2.13
makeup water added to the system, saving

condensate recovery) " y =

* energy and chemicals treatment
Re-use of flash-steam. (Use high . ; ; :
. ( £ Exploits the available energy in the returning

pressure condensate to make low : = 3.2.14
condensate

pressure steam)

; i Transters the available energy in a blowdown

Recover energy from boiler 3 : :

stream back 1nto the system, thereby reducing 3.2.15

blowdown

energy loss
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Techniques in the LCP BREF July 2006 by fuel tvpe and by section

Coal and Biomass and | Liguid fuels | Gaseous fuels
lignite peat
Expansion turbine to recover the 7.4.1 and 7.5.1
energy content of pressurised gases
Change turbine blades 4.4.3 344 6.4.2
Use advanced materials to reach high 443 6.4.2 74.2
steam parameters
Supercritical steam parameters 443,455 6.4.2 7.1.4
Double reheat 443,455 6.4.2, 6.5.3.1 7.1.4,7.4.2,
752

Regenerative feed-water 4.2.3,4.4.3 544 6.4.2 i s
Use of heat content of the flue-gas for 443
district heating
Heat accumulation 0.4.2 74.2
Advanced computerised control of the 714.2

gas turbine and subsequent recovery
boilers

Table 4.2: Steam system techniques to improve energy efficiency
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Figure 3:

Driven svstem energy savings measure Applicability Section [ ":1 5
" * ? document
SYSTEM INSTALLATION or REFURBISHMENT
Using energy efficient motors (EEM) Lifetime cost benelit 3.6.1
Proper motor sizing Lifetime cost benefit 3.n2
[nstalling variable speed drives (VSD) Use of VED3s may be
limited by security and
safety reguirements,
According to load. Note
in multi-machine systems 363
with variable load systems
(e.z. CAS) it may be
optimal to use only one
VED motor
[nstalling high efficiency transmission/reducers Lifetime cost benefit 3 6.4
Use: All
= direct coupling where possible
o synchronous belts or cogged V-belts in place 3.64
of V belts
o helical gears in place of worm gears
Encrgy efficient motor repair (EEMR) or At time of repair
replacement with an EEM 3.6.5
Rewinding: avoid rewinding and replace withan | At time of repair
EEM, or use a certified rewinding contractor NN
(EEMR)
Fower guality control Lifetime cost benefit 35
SYSTEM OPERATION and MAINTENANCE
Lubrication, adjustments, tuning | All cases 24
Note': Cross-media effects, Applicability and Economics are piven in Section 3.6.7

Table 4.5: Electric motor technigues to improve energy efliciency
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Figure 4:

T : T Section in this
echnigue Applicability A
SYSTEM DESIGN, INSTALLATION or REFURBISHMENT
Cherall system design, including | New or significant upgrade 171
multi-pressure systems iy
Upgrade compressor New or significant upgrade FT:1
Improve cooling, drying and This does not include more frequent 171
filtering filter replacement {see below) Bt
Reduce frictional pressure losses | New or significant upgrade
(for example by increasing pipe 7.1
diameter)
lmprovement of drives (high Most cost effective in small B o e i
efficiency motors) (<10 kW) systems 364
lmprovement of drives (speed Applicable to variable load
control) svsterns. In multi-machine
mnstallations, only one machine 372
should be fitted with a variable
speed drive
Use of sophisticated control 174
syslems
Recover waste heat for use in Note that the gain 15 in terms of
other functions energy, not of electricity ame
consumption, since electricity 18 T
converted 1o useful heat
Use external cool air as intake Where access exisis 378
Storage of compressed air near All cases 1710
highly-Muctuating uses il
SYSTEM OPERATION and MAINTENANCE
Optimise certain end use devices | All cases 371
Reduce air leaks All cases, Largest potential gain 376
More frequent filter replacement | Review in all cases i A
Optimise working pressure All cases 379

Table 4.6: Compressed air system techniques to improve energy efficiency
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Figure 5:

Section in

- p g i Additional
l'echnique Applicability this o ;
* information
document
DESIGN
Avoid oversizing when | For new pumps: all cases :
: . ; ik SR u Largest single
selecting pumps and For existing pumps: lifetime cost benefit 3.8.1
i g source of pump
replace oversized 3.8.2 ol
energy wastage
pumps E
Match the comrect For new pumps: all cases
choice of pump to the For existing pumps: lifetime cost benefit 382
correct motor for the BN
duty
Design of pipework
system (see Distribution 383
system, below)
CONTROL and MAINTENANCE
Control and regulation All cases 385
P o R
system
Shut down unnecessary | All cases 385
pumps o
Use of variable speed Lifetime cost benefit. Not applicable 3145 See BAT 24, in
drives (VSDs) where flows are constant = Section 4.3.6
Use of multiple pumps When the pumping flow is less than half
(staged cut in) the maximum single capacity 3.8.5
Regular maintenance., All cases. Repair or replace as necessary
Where unplanned
maintenance becomes
excessive, check for: 3.8.4

w cavitation

oo wedr

«  wrong type of pump
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DISTRIBUTION SYSTEM

Minimise the number of
valves and bends
commensurate with

All cases at design and installation
(including changes). May need gualified
technical advice

small (correct pipework
diameter)

technical advice

; 383
keeping ease of
operation and
maintenance
Avoiding using too All cases at design and installation
many bends (especially | (including changes). May need gualified 383
tight bends) technical advice
Ensuring the pipework All cases at design and installation
diameter is not too {including changes), May need qualified 183

Table 4.7: Pumping system technigues to improve energy efficiency
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Figure 6:

Section in this

Energy savings measure Applicability Aicomint

DESIGN and CONTROL

Owerall system design. Identify and equip MNew ar significant upgrade. Consider for retrofit on

areas separately for; lifetime cost benefit .

oG gl:nl:.rail #‘un[illalign 3:‘992[]

o2 specific ventilation

e process ventilation

Optimise the number, shape and size of MNew or upgrade 1971

intakes T

Use fans: Caost effectve in all cases =

= of high efficiency :3;.1,

x  designed to operate at optimal rate T

Manage airflow, including considering dual | New or significant upgrade 197

flow ventilation b

Adr system desizn: New or significant upgrade

or duets are of a sufficient size

w  circular ducts 3.92.1

w  avold long runs and obstacles such as

bends, narrow sections

Optimise ¢lectric motors, and consider All cases, Cost effective retrofit 3921,

installing & V8D 3922 36,
363,367
and BAT 24

Use gutomatic control systems. Integrate All new and significant upgrades. Cost effective and 1971

with centralised technical management easy upgrade in all cases 31977

systems

Integration of air filters into air duet syvstem | New or significant upgrade. Consider for retrofit on

and heat recovery from exhaust air (heat lifetime cost benefit. The following 1ssues need o be 3821

exchangers) taken into account: the thermal efficiency, the 3822

pressure loss, and the need for regular cleaning
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Reduce heating/cooling needs by: Consider in all eases and implement according to

= building msulation cost benefit

= elficient glazing

@ air infiltration reduction

@ automatic closure of doors

= destratification ERR
= lowering of temperature set point

during non-production period
(programmable regulation)

= reduction of the set point for heating
and raising it for cooling

Improve the efficiency of heating systems Consider in all cases and implement according to

through: cost benefit

el recovery or use of wasted heat
(Section 3.3.1)

== heat pumps 391

== radiative and local heating systems
coupled with reduced temperature set
points in the non occupied areas of
the buildings

Improve the efficiency of cooling systems Apphlicable in specific circumstances

through the use of free cooling s
MAINTENANCE

Stop or reduce ventilation where possible All cases 3.92.2
Ensure system is airtight, check joints All cases 3922
Check system is balanced All cases 3.92.2
Manage airflow: optimise All cases 3922
Air liltering, oplimise: All cases

= recycling efficiency

oo pressure loss 3022
e regular filter cleaning/replacement

= regular cleaning of svstem

Table 4.8: Heating, ventilation and air conditioning system techniques to improve energy efficiency
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Figure 7:

Technigue

Applicability

ANALYSIS and DESIGN OF LIGHTING REQUIREMENTS

Identify illumination requirements in terms of both
intensity and spectral content required for the
intended task

All cases

Plan space and activities in order to optimise the use
of natural light

Where this can be achieved by
normal operational or
maintenance rearrangements,
consider in all cases. If
structural changes, e.g, building
work, is required, new or
upgraded installations

Selection of fixtures and lamps according to-specific
requirements for the intended use

Cost benefit on lifetime basis

OPERATION, CONTROL, and MAINTENANCE

Use of lighting management control systems All cases
including occupancy sensors, timers, etc,
Train building occupants to utilise lighting equipment | All cases

in the most efficient manner

Table 4.9: Lighting system techniques to improve energy efficiency
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Figure 8:

Section in
Technique Applicability Additional information this
document
DESIGN
Select the optimum All cases
separation technology or
combination of techniques 3.11.1
(below) to meet the specific
process equipments
OPERATION

Use of surplus heat from Depends on the avatlabilitv of Drying 1s a good use for
other processes surplus heat in the installation (or surplus heat 3111

from third partv)
Use a combination of Consider in all cases May have production
techniques benefits, e.g. improved 3111

product quality, increased S
throughput

Mechanical processes, e.g, Process dependent, To achieve high | Energy consumption can
filtration, membrane dryness at lowest energy be several orders of 1112
filtration consumption, consider these in magnitude lower, but will T

combination with other techniques not achieve high % dryness
Thermal processes, e.g. Widely used, but efficiency can be Convectve (direct) heat 3113
= directly heated dryers improved by considering other dryers may be the option 3.11.3.1
2 indirectly heated drvers | options in this table with the lowest energy 3.11.3.2
x  multiple effect efficiency 3.11.33

11136

Direct drying See thermal and radiant techniques, | Convective (direct) heat

and superheated steam dryers may be the option 31132

with the lowest energy
efficiency
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Superheated steam

Any direct drvers can be retrofitted
with superheated steam, [Tigh cost,

Heat can be recovered
trom this process

needs lifetime cost benefit 31134
assessment. High temperature may
damage product
Heat recovery (including Consider for almost any continuous 3. 11.1
MVR and heat pumps) hot alr convective dryers 31135
3.11.3.6
Optimise msulation of the Censider for all svstems. Can be 31137
drying system retrofitted j
Radiation processes e.g. Can be easily retrofitted, More efficient heating.
= infrared (IR) Direct application of energy to Can boost production
=« high frequency (HF) component to be dried. They are throughput coupled with
% microwave (MW) compact and convection or conduction 3114
Reduce the need for air extraction. o
IR limited by substrate dimensions.
High cost, needs lifetime cost
benefit assessment
CONTROL
Process automation in All cases Savings of between 5 and
thermal drving processes 1} % can be achieved
compared with using 3115

traditional empirical
controllers

Table 4.10: Drying, separation and concentration system techniques to improve energy efficiency
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'There is a split view from three Member Statesahee in their view, on sites where significant V&gissions are to be expected (e.g. refineriespgimmical plants and
oil terminals), BAT is to calculate the VOC emissaegularly with validated calculation methodg] &ecause of uncertainties in the calculation ma#&themissions from
the plants should be monitored occasionally in otdguantify the emissions and to give basic @@ataefining calculation methods. This can be @rout by using DIAL
techniques. The necessity and frequency of emisa@mmitoring needs to be decided on a case-by-casie.b

"There is a split view from industry, that this taifue is not BAT because in their view:

a) there is no definition of * volatile’ in thisFEF

b) there is no test of environmental significance

¢) products which may be dangerous to the envissrijtbut not classed as toxic, are not captured

d) it can be demonstrated that other emissiorrabmeasures may provide a higher level of envirental protection taking into account the costs astwhntages of the
various techniques

e) there are no commonly understood performariterierfor a vapour treatment installation

f) this does not take into account the cost, eaathges of other techniques

g) this does not provide the flexibility to takea account the technical characteristics of tiséalfation concerned, its geographical location #wedocal environmental
conditions

h) there is no proportionality in this conclusion.

" There is a split view from industry, that this taittue is not BAT because in their view:

a) there is no definition of ‘volatile’ in this BHF

b) there is no test of environmental significance

¢) products which may be dangerous to the envissrijtbut not classed as toxic, are not captured

d) it can be demonstrated that other emissiorrebmteasures may provide a higher level of envirental protection taking into account the costs ashwhntages of the
various techniques

e) there are no commonly understood performaritexierfor a vapour treatment installation

f) this does not take into account the costs eaathges of other techniques

g) this does not provide the flexibility to takea account the technical characteristics of tiséalfation concerned, its geographical location #wedocal environmental
conditions

h) there is no proportionality in this conclusion.

" There is a split view from industry, that this taittue is not BAT because in their view:
a) there is no definition of ‘volatile’ in this BHF
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b) there is no test of environmental significance

¢) products which may be dangerous to the enviesrinbut not classed as toxic, are not captured

d) it can be demonstrated that other emissiorrabmteasures may provide a higher level of envirental protection taking into account the costs astwhntages of the
various techniques

e) there are no commonly understood performariterierfor a vapour treatment installation

f) this does not take into account the costs saathges of other techniques

g) this does not provide the flexibility to takea account the technical characteristics of tiséalfation concerned, its geographical location #wedocal environmental
conditions

h) there is no proportionality in this conclusion.
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