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1. PURPOSE AND SCOPE OF THE REPORT

Purpose of executed measurements was to determine the concentration and emission of
dioxins and furans emitted to environment from flue gas channel located at UAB
FORTUM KLAIPEDA, Kretainio g. 3 LT-94103, Klaipeda, Lithuania

Measurements range:

- PCDD/DF emission and concentration.

The measurements were carried out in accordance with the sampling plan and the
described sampling methods.

Operating parameters of the technological installation was obtained from the customer's

representative.

2. BASIS OF MEASUREMENTS EXECUTION

The measurements were taken according to the Purchase Order No MX27936LTKL]21
dated May 07% 2018, our reference number PP/01/05/21.

3. MEASUREMENT TEAM

The measurements taken on May 25™ 20201were executed by the following team:

— Grzegorz Bortel specialist- measurement team leader,
— Grzegorz Kurzeja specialist,
— Karol Sodo technician.

4. MEASUREMENT RESULTS SUMMARY

Below are presented measurement results summary, full measurement results are

presented in chapter no 6, at page 8.

Eoncentration of the
ubstance in the gas in
the reference conditions
02 ref. 11%

PCDDF ng/m3 0,002

Emission limits PCDDF ng/m3 0,1

[Transgerssion PCDDF ng/m3 -
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5. DESCRIPTION OF THE MEASUREMENT METHOD

Measurement of the gas volumetric flow

The flow rate was determined according to ISO Standard PN-EN ISO 16911-1:2013
.Stationary source emissions - Manual and automatic determination of velocity and
volume flow rate in ducts - Part 1: Manual reference method". Gravimetric dust monitor -
type Megasystem APIS X-1 and type "S" Pitot tube were used for the measurements.
Measurement is accredited. =

Accreditation range: differential pressure: > 5 Pa

Measurement Oz content

The concentration of O was determined using gas analyzer HORIBA PG-350 EHR
equipped with testing probe 2000 mm long. The measurements were taken according to
the procedure described in measurement unit as well as to Polish Standard PN-EN
14789:2017 "Stationary source emissions - Determination of volume concentration of

oxygen Oz - Reference method - Paramagnetism". Measurement is accredited. =

Accreditation range: Oz content: 3-21%

Measurement CO: content

The concentration of CO2 was determined using gas analyzer HORIBA PG-350 EHR
equipped with testing probe 2000 mm long. The measurements were taken according to
the procedure described in measurement unit as well as to Polish Standard PN-ISO
10396:2001 “Stationary Source Emissions - Sampling For The Automated Determination

Of Gas Concentrations ”. Measurement is accredited.

Accreditation range: CO:z content: 0,1-20%

Measurement moisture content e
Moisture content was determined using condensation-absorption method. The
measurements were taken according to Polish Standard PN-EN 14790:2017.
Measurement is accredited.

Accreditation range: H20 content: 29-250 g/m?3
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PCDD+PCDF sampling and determination

PCDD/DF samples were taken according to the requirements of Polish Standard PN-EN
1948-1:2006 , Stationary source emissions - Determination of mass concentration of
PCDDs/PCDFs and dioxin-type PCBs - Part 1: Sampling of PCDDs/PCDFs”.

The three stages of PCDD/DF concentration and emission determination:

Stage I - sampling

For the determination of mass concentration of PCDD/DF proper sampling plays
important role that affects following stages of the testing. The sampling were performed
by means of the filtration and condensation method using PCDD/DF sampling system
conformed to European Standard PN-EN 1948-1:2006.

The following page shows the schematic diagram of the sampling system.

Stage II - laboratory analysis

The samples were analysed at the ALS Czech Republic, s.r.o accredited laboratory
following the CSN EN 1948-2,3 methodology: The determination of polychlorinated
dibenzo—b—dioxine, dibenzofurans in emission samples with the method of isotop
dillution using HRGC/HRMS.

The dioxin and furans analyses were conducted at the ALS Czech Republic, s.r.o.
Laboratory, specifically accredited for the test by the Cesky Institut Pro Akreditaci,
0.p.s., Nr L 1163.

Stage III - development and the results and discussion
The last stage includes results collection from the previous stages, emission calculation

and PCDD/DF concentration as well as comparison to the standards in force.
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6. MEASUREMENT RESULTS
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1) Plant or unit name: Combined Heat and Power Plant"

2) Flue gases cleaning unit: ALSTOM NID flue gas cleaning solution (bag filters, activate carbon, ammonia solution, hydrated lime)"

3) Emission source load during measurements: ~85,0 MW"

4) Fuel type or material mass flow in process: 48% municipal waste, 52% industrial waste: 29,25 t/h"

5) Location of sampling and measurements: in duct, after flue gases cleaning unit

Measurement reference number 25-05-01
Date of measurement 25.05.2021
[Measurement time range 10:12-16:16
Scope of test Unit Results Uncir/t_amty Method
Meteorological Atmospheric pressure hPa 1008,9 17
conditions Air temperature oC 12
. Diameter m 2,20
Cross-section
Area m2 3,7994
Temperature oC 57 1,390 PN-Z-04030-7:1994
Static pressure Pa -98 -1,050
Differential pressure Pa 152 1,390
Gas moistness grade X ka/kg 0,131 0,003
Average velocity m/s 14,7 0,9
The parameters =
of gas in line Chemical 02 % 7.7 06 PN-EN 14789:2017
composition cO2 % 11,2 05 PN-ISO 10396:2001
et gas density dunng testing | o s 1,026 PN-EN 14790:2017
(csoa:didtﬁ)r:‘ssity in normal kg/m3 N 1,247 PN-EN 14790:2017
Gas density in conventional
condin%nsl,ty] vention kg/m3 U 1,344 PN-EN 14790:2017
Concentration in the
lgas at measurement  |PCDDF* ng/m3 0,002 0,001 PN-EN 1948:2006
conditions
Concentration in the
gas at normal PCDDF* ng/m3 N 0,003 0,001 PN-EN 1948:2006
conditions
iConcentration of the
substance in the gas in PCDDF* ng/m3 U 0,003 0,001 PN-EN 1948:2006
the standard conditions
Eoncentration of the
ubstance in the gas in . _
b6 referenes tondition sF’CDDF ng/m3 U 0,002 0,001 PN-EN 1948:2006
02 ref. 11%
measurement conditions m3/h 201475 25285
normal conditions m3N/h 165846 20832
IGas volume flow PN-EN ISO 16911-1:2013
conventional conditions m3U/h 137564 18094
conventional conditions O2
ref. 11% m3U/h 182960 27657
The emission obtained " !
by measuring PCDDF ng/h 371,42 123,87 PN-EN 1948:2006
Emission limits PCDDF* ng/m3 U 0,1
[Transgerssion PCDDF* ng/m3 U -

*- the results obtained from the subcontractor ( accredited )
N-information obtained from the client
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Notes:

Normal conditions designate the temperature of 273 K and pressure of 101,3kPa, defining normal cubic meter m*N. The conventional conditions
designate the temperature of 273K, pressure of 101,3 kPa and dry gases (steam contents less than 5 g/kg of flue gas), defining conventional
cubic meter, m3U

The specified expanded uncertainty comes from standard uncertainty multiplied by expansion coefficient k = 2, which provides 95% level of

confidence for normal distribution. Uncertainty takes into account the sampling and analysis.

Registry of samples delivered to the laboratory: P/108/05/21, P/109/05/21
28.05.2021

28.05 - 15.06.2021

Date of delivery to the laboratory:
Date of analysis:

Field blanks:
numberIEf/sample Type of substance The criterion of the blank The value of the blank Result
[ng/m®] 11%0- [ng/m*] 11% O2 [+/-]
P/109/05/21 PCDD/DF 0,01 0,001 *
Work parameters of measurement system:
PCDD/DF (PN-EN 1948:2006):
sampling method: condensation - adsorption method
filter paramethers: 19 x 90 mm, filter efficiency: 99,998 %
sampling train: 2 measurement axis
oxygen reference : 11 %
time of dioxins and furans measerument: 10:15 — 16:16 (364,3 min)
nozzle diameter: 8 mm
probe temperature: 120 °C
scrubbers temperature 4 °C
aspired gas volume 11,72 m?
average sampling flow 32,2 I/min
izokinetic ratio: 97,9 %
leak test: +f*
gas meter temperature 19 °C
gas meter pressure 0 bar
spiking pattern: filter surface
absorption solution: 100 ml H20 dest. + 50 ml 2-etoksyetanol
recovery: 84 % 3C12-1,2,3,7,8-PECDF, 1>50%/
99 % 3C12-1,2,3,7,8,9-HXCDF, />50%/
81 % 3C12-1,2,3,7,8,9 HpCDF. 1>50%/

TEQ sample mass:

H20 (PN-EN 14790:2017)
sampling train:

sampling equipment:

cartridge:

number of samplings:

0,03 ng

2 measurement axis
titanium sampling train
heated probe 2,0 m long
sampling pump: PT-02
moisture measurement set
1

sampling time: 31 min
sampling volume: 2,0 I/min
H20 maas: 9,059
absrobtion efficiency: 98,1 %
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Statement of compliance with the specification/requirement:

The average value of the measurement series in the scope of dioxins and furans was assessed for compliance with the value of the emission
standard for certain types of installations, fuel combustion sources and waste incineration or co-incineration devices

The laboratory has adopted the simple acceptance principle in accordance with ILAC-G8: 09/2018. The risk of incorrect acceptance / incorrect
rejection for a result equal to the requirement / specification is 50%.

Decision-making bodies may adopt a different decision-making principle, which may have an impact on the outcome.

7. MEASUREMENT DEVICES

Name of measuring device X1- Apis

Type of measuring device Isokinetic sampler S/N 0142
824-2373/19
824-2374/19
Certificate Calibration No 824-2372/19
824-2375/19
G-106/20-66/20
INTROL Sp. z 0.0. KATOWICE

jssued by ZAP BESTWINKA
27.08.2019
Date of issue the certificate of calibration 28.08.2019
11.03.2020
Expiration date of the certificate of calibration -
Name of measuring device HORIBA
Type of measuring device PG-350E-HR
Certificate Calibration No 69/1/AW/21
Issued by Laboserwis Sp. z 0.0. Katowice
Date of issue the certificate of calibration 22.03.2021
Expiration date of the certificate of calibration -
Name of measuring device Sampler
Type of measuring device PT-02

851-2464/19
786-2246/19

Certificate Calibration No R-287/16-186/16
G-373/19-227/19
Issued by INTROL Sp. z 0.0. KATOWICE

ZAP BESTWINKA

Date of issue the certificate of calibration

29.08.2019
12.08.2019
08.08.2019

Expiration date of the certificate of calibration

PROFTECH Sp. z 0.0.

ul. Kurta Aldera 44, 41-506 Chorzéw
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8. ANALYSIS RESULTS
Attachment no. 1 to the Certificate of Analysis for work order PR2150657
Sample: /1080521
Measurement resalts PCDDVFs:
Fampie: B/108/05/21 TFinal exmact [ul]: &0
Injection vohune [ull: 4
Acquisition date [dmy hom): 0.6.21 2:10
23,7 8-PCDDF: Ramlt Limit of Lienit of I-TEFs I-TEQ
Deaection Quansifiction : Upperbound
[ng/samnple] [ng/sampla] [ngisample] [ng/sumple]
2,3,7.8-TCDD < .0035 Q.0035 Q.007 1 0.0035
1.2.3.7.8-ReCDD < D.0038 0.0038 D.0072 0.3 0.0018
1.23.4.7.8-HxCDD < D007 Q.0074 Q.015 0.1 0.00074
1,2.3.4.73-HxCDD < 00074 Q0074 0.015 0.1 0.00074
1,2.3.7.8 -HxCDD < 00074 00074 0.015 0.1 0.00074
1.2,3.4.6,7.8-HpCDD 0.037 00071 0.014 0.1 0.004037
JoCDD 0.028 2.01 0.02 0.001 0.000028
23.7.3-TCDF .09 0.0025 0.0042 0.1 0.0029
1.2.3.7.2-PeCDF 0.011 00038 0.0078 0.05 0.00053
2.3.4.7.8-PaCDF 0.012 0.0033 0.0076 0.5 0.006
1,2,3.4,7.8-HaCDF 0.034 0.0069 0.014 0.1 0.0034
1,2.3.6,7 8-HxCDF 0.039 00069 0014 0.1 0.0039
1,2,3.7.8 9-HaCDF < 0.0069 00089 0.014 0.1 0.00069
12 5.4.8,7.8-HaCDF 0.036 [T 0.014 0.1 0.0036
1,2,3.4,6.7,8-HpCDF 0.094 0.0054 0.011 0.01 0.00094
1,234,728, 0-HpCDF < 0.0054 0.0054 0.011 0.01 0.000054
IQCDE < N.0071 0.0071 0.014 0.001 0.0000071
§-TEQ froen gquantified 2.3,7.8-PCDD/Fs -"Lowerbound” 0.022
JI-TEQ frown 2,3,7,8-PCDDFs -, Mediumbound™ 0.026
Eaﬁm possible IFTEQ "Upperbonnd™ .03
CDEs Rasult [ng/sauge] BCDFs Rasolt [na/ssnmla}
fTama-CODs < 0077 Tema-CDFs 14
JPenta-CDDs < 003 Dants-CDES 0.68
JEiaxa-CDDs < 0074 Heaxs-CDFs 0.57
[Hepta-CDDs 211 Hapta-CDFs 0.004
§ocDD 0.028 QCDF = 0.0071
I-TEF according to NATO.
Livpits of quantification are defined ss double of the detection lmits.
The limit of detaction is defined as the smouuf of analyte producing s signal with SN-3.
The valoe of the detection limit is mentioned as the achsl vahee at the scquisition dste.
Measurement uncertsinty is expressed as a donble (k=2) relstive standard devistion (RSDAq), snd
comresponds to 93% confidence interval.
Estimation of uncertainty of each 2,3,7,8-PCDD/F congener is 30% and total I-TEQ is 20%.
These values wese ensured by anslyses of certified reference material nnder conditions of internal
reproducibility.
Results marked with ™= are bellow limit of detection or quantification.
"Lowerbommd™ and "Upperbound” are levels defined in Regnlation 2017/644 and EN 1948-4.
"Mediumbonnd” is levels defined in Regulation 2017/644.
1/2 www.alsglobal.au
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ALS
Attachment no. 1 to the Certificate of Analysis for work order PR2150657

Sample: P/108/05/21
Standards recovery:
Eampie: PI106/05/21
Final extract [ul]: 60
Injection volume [}i]: -
Acqudsition date [diny hom]: 9.6.212:10
xiraction standard iecmra-y Acceptable ran; ;eﬁé] Accept. rec. with raspect io

D [%5] Basic Eandsd basi:_ ranze | extended ranze
13C12-2,3,7,8-TCDD 56 50 - 130 30-150 YES -
13C12-1.2.3.7.8-PeCDD 88 50-130 30-150 YES -
13C12-1.23.4.7.8-HxCDD 75 50-130 30-150 YES -
13C12 -1,2.3.6,7.8-HxCDD 51 50 - 130 30-150 YES -
13C12 -1,2,3.4,6,7,8-HpCDD 52 40-130 20-150 YES -
13C12 - OCDD 52 40 - 130 20-150 YES -

FS Sy B ST
13C12-23.7.8-TCDF 81 50-130 30-150 YES -
13C12-234.7.8-PeCDF 0.4 50 - 130 30-150 YES -
13C12-123.4.7 8- HxCDF 69 50 - 130 30-150 YES -
13C12 -12,3,6,7,8-HxCDF 58 50 - 130 30-150 YES =
13C12 -23 4.6.7,8-HxCDF 70 50-130 30-150 YES -
13C12-1234.6,7.8-HpCDF 66 40-130 20-150 YES -
13C12 - OCDF 54 40 - 130 20-150 YES -

Ea-nTpT'mg standard iecwery Acceptable range “Rec. im range’

[ [%5] e
13C12-1,2,.3.7,8-PeCDF 24 =50 - YES
13C12-1,2.3.7,8.9-HxCDF 99 = 50 YES
13C12-1,2.3.4,7.8 9-HpCDF 81 = 50 YES

2/2 www.alsglobal.au
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9. CERTIFICATE OF ACCREDITATION

POLSKIE CENTRUM AKREDYTACJI

PULISH CENTRE FOR ACCREDITATION

Sygnatariusz EA MLA
P C A ZA W LA Signatory

e S AT e R TR
ARG

CERTYFIKAT AKREDYTACJI
LABORATORIUM BADAWCZEGO

ACCREDITATION CERTIFICATE OF TESTING LABORATORY

Nr AB 994

Powsardez s 2, ze [/ This is to confinn that:

+PROFTECH” Sp. z 0.0.
ul, Kurta Aldera 44, 41-506 Chorzow

spehiia wymagania nonny PN-EN ISOAEC 17025:2018-02

s 1 it s O [F FPReE SIS EC T L 201002 stardere

~kregytowana dzigtalinosd jest okredlona w Zakresie Akredytacji Nr AB 994

Aozmcitas actvity = detned ir the Sclse of ACCIRC Wale Ne 2B Hd

Akredylacia pozostajo w maocy pod warunkiem przestrzegania
wymagali jadrostki akredyiujgoe) okredlonych w kon'!akCle Mr ARG 594

i 1% actvcitabo rermans in farce orovided L Labier
=aw pacenms e ol onmibrior Dedy def nee i bie Co

Akredytac) wdziglone dnia 30.01.2008 1.
Accesdilaion was grankas or JU LT 20N

DYREKTOR
PCLSKIEGO CENTRUM AKREDYTACS!

S |
LM

LUCYNA GLBORSKA

Warszawa, oria € grudnia 2018 roku
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10. MEASUREMENT PLANE SCHEME

4 x sampling ports 100 mm
O O duct diameter g 2200 mm
A
~20m
v
ground level

Approved by

Name and Signature

END OF REPORT
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