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E}nﬂ‘ Emissions monitoring

For compliance with emission standards and
norms

For inventory production and “compliance” with
reduction targets international conventions



Compliance monitoring

Emission limits and norms require compliance
monitoring

« This can be achieved through CEM systems,
through regular periodic monitoring, and,
occasionally, the application of emission factors

« This involves regulators, approvals bodies and
standards organisations
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E‘!'H“ Comparison of requirements

Europe USA
Monitoring specified in: Monitoring specified in:
Directives (IED) NESHAP standards
BREFs MACT standards
IED Industrial Emissions Directive NESHAP National Emission Standards for
BREFs Best available technology reference Hazardous Air Pollutants
MACT Maximum achievable control technology

Set emission limits for source type (size and fuel)
Additional limits according to pollution control requirements



E&'ﬂ‘ Several approved measurement methodologies -USA

Electronic audits Field audits Lessons learned

Continuous emission monitoring systems (CEMS)
— Direct measurement of SO,, NO,, and CO,

emissions
— Measurement of heat input from stack flow
TuE ﬂOVY Methods with less
Correlation curves for NOy accuracy or
Low Mass Emission Units (LME) greater
— Default emission factors uncertainty use
— Operating conditions conservative
methods that do
not underestimate
emissions




Part 75 Electronic audits> Field audits > Lessons learned >

CEMS measure the majority of emissions
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E&tﬂu Common problems with CEMS

Unreliable results

» CEM suitable for actual process conditions (acid
gases, temperature etc)

= CEM unsuitable for levels of emissions (high/low)

» Unrepresentative measurement (positioning of
sampling or method of sampling/detection)

» influence of interfering chemicals and internal
drifts



E}-ﬂu Common problems with CEMS

Reduction in reliability after initial calibration

= No zero and span checks to indicate if instrument
IS operating incorrectly

= Design does not support 3 party auditing

= Undefined maintenance interval



B | =7-
r=e e i :\“
?-!-3.1 Specification of monitoring requirements

Europe USA
Types of CEM Types of CEM

= CEM (QAL1
TUV/MCERTS approved) = PM-CEM (PS-11)

= Opacity (PS-1)

= Gas CEM



E-!-ﬂil Type approvals for CEM systems

European UuS

* MCERTS and TUV are ‘Type = US EPA standards tend to
approval schemes (instruments be technology specific.
approved against performance Instrument manufacturers
standards for a particular type of must assess compliance to
process and for a specific a set of specific design
certification range) criteria

= Plant operator may use instrument * To be compliant Plant
in similar processes with limited Operator must have
on-site calibration instrument validated for

specific process
Buying a certified, pre-approved CEM Buying a CEM of a prescribed
to be calibrated on site type to be certified on site and

then calibrated
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PRODUCT CONFORMITY CERTIFICATE

Thile ks to cerify hat the

PCME QAL 181 Particulate Analyser
(previously LMS 181)
Including PCME QAL 181 SEN Sensor

manufacturad by:

PCME Ltd

Earsan Road

has besn assessed by Sia Cerification Senice
and for the conailions stated on Mis cenficate complizs with

MCERTS Parformance Standards for Confinuous Emisaion
Monitoring Systema, Version 3.1 dated July 2008,
EN18267-3:2007,

& QAL 1 38 JeNned n EN 14181 2002

Cerliicaton Ranges

Parficuiate Concentration
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LICERTS Is operated on behall of the Environment Agency by
Sira Certification Service
12 ACOM INAUEINAl Park, Crayford Road, Crayiorm

Dxarriond, Kent, L, DAY 4AL
T S20500 Fac 01322 530501
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Key issues

Example of MCERTS Certificate

Class, version or date of approval
Pollutant measured
Certification range
Certified Performance
. Limitations of use
e Testresults including interferents

772CERTS

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME

Environment
Agency

'\



Example TUV/UBA Certificates

T
TUV :
FLIV Mt Conan Deutscher
Aukrediierungs

I TOV
CERTIFICATE e e
CONFIRMATION

Umweltbundesamt

TUV Rheinland Immissionsschutz
und Energiesysteme GmbH -+

Announcement about the uniform practice in

M.

ME Lid in 5t ves / England and air,
circular from the Federal Environment Ministry (BMU) of 2006-09-12,

Measuring System: LMS 181 Ppublication BAnz 2006-10-14, no. 194, p. 6715 - 6718
Componants: Dust I of for the g

Under reference on number 3 of the guideline about the uniform practice in monitoring emissions (cir-
Test Report: Eignungsprifung G382 1204 2588/A from 2008-07-07 cular letter from BMU of June 13, 2005, publication GMBL. in 2005, 38, p. 795),

the suitability of the following measuring equipment is announced in the task of the BMU:
1 Dust Emission (dust concentration)

" 1 1.2LMS 181
The measurement systam fulfils S
the requirements of PCME Ltd., St. ives Cambs, UK
QAL 1 Soonly. -
for measui
according to EN 14181 and EN 1SO 14956 M b acnianca 1o the 70 B, o
Measuring ranges during the suitability test:
Dust: 0-15 mgim3
X Dust: 0-100 mg/m3
Softwareversion: 1.2H
{ s Remark:
Wi A 1. In case of a high dust conceniration in the stack during the calibration with the standard refer-
ance method comes to a range of 0-85 mg/m3 dust in the measuring range of 0-100 mg/m?.
The evaluation of the field test data was done in the range of 0-15 mg/m3.
2. The maintenance interval for the test check is 4 weeks.
Test T‘S\‘epan:

LA. Dipl. Chom. M. Korpa

GmbH, Kéin, TOV Rheinland Group,

v lissi und i
Report-No. 936/21204255/A of 2006-07-07

The company i socrecited i DiN EN IBOAEG 17025

UBA confirmation —
. _» LA PS5
(annou ncement) glves beSt Ksin, 2006-11-03  Dr. P. Wilbring Dipl.-Chem. M¥Kerpa
ViSibiIity to \E,?mfr'gge-ws
eCertification range
eLimitations
eGuidance on use

TOV Rheinland Group

TOV Rheinland Immissionsschutz und Energiesysteme GmbH
Am Grauen Stein, 51105 Koln
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Compliance with emission norms vs compliance
with reduction targets and national emissions
inventories
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E.!'ﬂ“ Top down or bottom up?

Top down:
emission factor x activity = emissions

Simple, quick ... but can be a best guess

Bottom up:
emissions + emissions + emissions + emissions

Accurate ... but time consuming and expensive



E-f'ﬂ“ Emissions inventories

Different approaches are used.:
Estimated emissions using emission factors
Averaged emissions using annual testing

Direct measurements using continuous
emission monitors

Monitoring/reporting requirements are specific
to each protocol - miss-matches occur



Figure 4.23

Difficult to reconcile estimates using
different methodologies

Percentage difference of NECD national inventories (IPCC code 1A1a) from 2005 NOx emissions as
reported in MS LCP inventories (sectors ESI and district heating)
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... and here i1s why Iit’'s complicated
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Policy Makers

Inventory
Agency

III>

Standard
Inventory
Report

EUETS

Decision No
280/2004/EC
EUMM

NEC Directive
2001/81/EC

[
Decision 2000/479/EC E-

PRTR

LCPD Directive
2001/80/EC




E-:'ﬂ‘ Conclusions and comments

Different methods are used in different regions as a
result of legislation evolving sporadically over time

Any move towards alignment internationally is hindered
by different legislative format

Top down versus bottom up methods give different
results which can lead to problems

Centralised data storage and availability of emissions
Information to academia and the public is desired



Thank you

Any questions : lesleysloss@gmail.com

Also, many, many thanks to:

S EPA i
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