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1. PURPOSE AND SCOPE OF THE REPORT

Purpose of executed measurements was to determine the concentration of heavy metals
(As; Cd; Cr; Co; Cu; Mn; Ni; Pb; Sb; TI; V) emitted to environment from stationary
emission source No. 001 (waste incineration boiler stack), located at UAB Vilniaus

Kogeneraciné Jegainé, Jocioniy g. 13, 02300 Vilnius

Measurements range:
- Heavy metals (As; Cd; Cr; Co; Cu; Mn; Ni; Pb; Sb; Tl; V) 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 contract No 2023-VKJ]-328 dated March
27% 2024.

3. MEASUREMENT TEAM

The measurements taken on November 18™ 2025 were executed by the following team:
- Grzegorz Bortel specialist - measurement team leader,

- Karol Sodo specialist,
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4. MEASUREMENT RESULTS SUMMARY

Below are presented measurement results summary, full measurement results are
presented in chapter No 6, at page 7 and 8

Concentrat_ion of the | careTr mg/m3 ref. 0,004
substance in the gas in
the ref
coi(r:l?tii;esngz ref. 11% | SbT+As*+Cr'+Co™+Mn*+Cu*+Ni*+Pb*+V* | mg/m3 ref. 0,084
Cd+Tl mg/m3 ref. 0,02
Stationary emission |z nicsion limits
source No. 001 Sb+As+Cr+Co+Mn+Cu+Ni+Pb+V mg/m3 ref. 0,3
(waste incineration
boiler stack)
Cd+TI mg/m3 ref. -
[Transgerssion Hg mg/m3 ref. -
ISb+As+Cr+Co+Mn+Cu+Ni+Pb+V mg/m3 ref. -

*- the results obtained from the subcontractor ( accredited )

PROFTECH Sp. z o.0.
ul. Kurta Aldera 44, 41-506 Chorzow
www.proftech.com.pl



PROFTECH Sp. z o.0. Zatgcznik 1z 01.12.2023
do Procedury PO-02 Strona 5/13

Test Report No PW/91/12/25

5. DESCRIPTION OF THE MEASUREMENT METHOD

Measurement of the gas volumetric flow

The flow rate and density of flue gases were determined according to Polish Standard PN-Z-04030-
7:1994 ,Testing of particulate content. The gravimetric method measurement of concentration
and particulate mass flow in flue gases" and/or PN-EN 13284-1:2018 “Stationary source emissions
- Determination of low range mass concentration of dust - Part 1: Manual gravimetric method”
Gravimetric dust monitor type MEGASYSTEM X-1 APIS 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 Oz was determined using gas analyzer HORIBA PG-350E-EU equipped with
testing probes 1500 mm long. The measurements were taken according to the procedure described
in measurement unit as well as to EN Standard PN-EN 14789:2017 "Stationary source emissions
- Determination of volume concentration of oxygen O: - Reference method - Paramagnetism"”.

Measurement is accredited.
Accreditation range: Oz content: 1,5-21%

Measurement CO:z content

The concentration of CO2 was determined using gas analyzer HORIBA PG-350E-EU equipped with
testing probes 1500 mm long. The measurements were taken according to the procedure described
in measurement unit as well as ISO Standard ISO 12039:2019 “Stationary source emissions —
Determination of the mass concentration of carbon monoxide, carbon dioxide and oxygen in flue

gas — Performance characteristics of automated measuring systems”.
Accreditation range: CO2 content: 0,1-20%
Measurement of heavy metals content

Sampling for the determination of concentrations and emissions of heavy metals ( Cd, Tl, Sb , As,
Cr, Co, Cu, Mn, Ni, Pb, V) was performed according to PN -EN 14385 : 2005. Analysis of metals
(Cd, Tl, Sh, As, Cr, Co, Cu, Mn, Ni, Pb, V) was performed in the laboratory of SCOP Czelad? Sp. z
0.0. , accredited in this regard by the Polish Centre of Accreditation No. AB 719
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6. MEASUREMENT RESULTS
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1) Plant or unit name": Stationary emission source No. 001 (waste incineration boiler stack)

2) Flue gases cleaning unit": Evaporative cooler, hydrated lime and active carbon reactor, bag filters unit (2x4)
3) Emission source load during measurements": Boiler load ~70,0 MW

4) Fuel type or material mass flow in process';: Waste ~23,5 tth

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

Measurement reference number 18-11-01

Date of measurement 18.11.2025

Measurement time range 10:06-11:07 11:13-12:14 12:19-13:20

Scope of test Unit Results Average Uncizt_ainty Method

‘ Meteorological Atmospheric pressure hPa 987,3 988,2 989,0 988,2 0,9

conditions Air temperature oC 3 4 4 4
Diameter m 2,10

Measurement plane
Area m2 3,4619 PN-Z-04020-7: 1694
Temperature oC 31,0 31,4 31,8 31,4 0,6
Static pressure Pa -83,8 -80,2 -83,1 -85,7 -1,2
Dynamic pressure Pa 109,0 105,6 103,7 106,1 1,2
Gas moistness grade X kalkg 0,036 0,036 0,037 0,036 0,0009 PN-EN 14760:2017
Average velocity mls 10,5 10,3 10,2 10,3 0,3 PN-Z-04030-7: 1994

Stack gas

parameters Chemical 02 % 7,40 7,40 7,30 7,37 0,41 PN-EN 14788:2017
composition | cop % 11,70 11,80 12,00 11,83 0,48 150 12036:2018
o 1,151 1,151 1,151 1,151 PN-Z-040307:1964
Gas densityinnomal | ygim3 N 1,316 1,317 1,317 1,317 PN-Z.04030-7.1604
Cocderatyipendatl | ysmew | 1pde 1,348 1,349 1,348 PN.Z.04030.7-1004
As gaseus” mgimie | < 0,004043 | < 0,002682 | < 0,002823 [ < 0,003183 0.000689 PN-EN 14385:2005
As dust” mgime | < 0,000485 | < 0,000491 | < 0,000490 [ < 0,000489 0,000105 PN-EN 143852005
As* mg/im®e | < 0,004528 | < 0,003173 | < 0,003313 | < 0,003671 0,000687 PN-EN 14385:2005
Sb gaseus* mg/m%e | < 0,004043 [ < 0,002682 | < 0,002823 | < 0,003183 0,000689 PN-EN 14385:2005
Sb dust* mg/mPe | < 0,000485 < 0,000491 | < 0,000490 | < 0,000489 0,000105 PN-EN 14385:2005
Sb* mg/m*g | < 0,004528 | < 0,003173 | < 0,003313 | < 0,003671 0,000697 PN-EN 14385:2005
Cd gaseus* mg/m*¢ | < 0,000809 | < 0,000536 | < 0,000565|< 0,000637 0,000083 PN-EN 14385:2005
Cd dust* mg/m’e | < 0,000097 [ < 0,000098 | < 0,000098 | < 0,000098 0,000012 PN-EN 14385:2005
Cg* mg/m®e« | < 0,000906 [< 0,000834 | < 0,000663 | < 0,000734 0,000084 PN-EN 14385:2005
Co gaseus* mg/m*e | < 0,002022 (< 0,001341 | < 0,001412 | < 0,001592 0,000232 PN-EN 14385:2005

| Concentration of the | ¢o gust mgimber | < 0000242 | < 0,000245 | < 0000245 | < 0,000244 0,000035 PN-EN 14385:2005

substance in the

gas in reference Co* mg/m¥e | < 0002264 | < 0,001586 | < 0001657 | < 0,001836 0,000235 PN-EN 14385:2005

conditions 02 ref. | pn gaseus* MQ/MPet 0,078844 0,050415 0,057026 0,062095 0.008270 PN-EN 14385:2005

ek Mn dust* ma/m? e 0,000053 | < 0,000049 0,000059 0,000054 0,000007 PN-EN 14385:2005
Mn* mg/m? e 0,078897 0,050464 0,0567085 0,062149 0.008270 PN-EN 14385:2005
Cu gaseus” mg/m%e | < 0,002022 | < 0,001341 | < 0001412 | < 0,001592 0,000232 PN-EN 14385:2005
Cu dust* mg/m°ret 0,000407 0,000422 0,000378 0,000402 0,000056 PN-EN 14386:2005
Cu* mg/m>res 0,002429 0,001763 0,001790 0,001994 0,000239 PN-EN 14385:2005
Ni gaseus” mgim®e | < 0,002022 | < 0,001341 | < 0,001412 | < 0,001592 0,000232 PN-EN 14385:2005
Ni dust* mg/m’er | < 0,000242 | < 0,000245 | < 0,000245 | < 0,000244 0,000035 PN-EN 14385:2005
Ni* mg/m%s | < 0,002264 | < 0,001586 | < 0001657 | < 0,001836 0,000235 PN-EN 14385:2005
Pb gaseus” mg/m%e | < 0,002022 | < 0,001341 [ < 0,001412 | < 0,001592 0,000374 PN-EN 14385:2005
Pb dust* mg/m%e | < 0,000242 | < 0,000245 | < 0,000245 | < 0,000244 0,000057 PN-EN 14385:2005
Pb* mg/m%e | < 0,002264 (< 0,001586 | < 0,001657 [ < 0,001836 0,000378 PN-EN 14365:2005
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V gaseus” mg/m®e | < 0,004043 0,002682 | < 0,002823 | < 0,003183 0,000689 PN-EN 14385:2005
V dust* mg/m®e | < 0,000485 0,000491 [ < 0,000480 [ < 0,000489 0,000105 PN-EN 14385:2005
v* mg/m®er | < 0,004528 0,003173 | < 0,003313 | < 0,003671 0,000697 PN-EN 14385:2005
Cr gaseus® mg/m®er | < 0,003235 0,002145 | < 0,002258 | < 0,002546 0,000522 PN-EN 14385:2005
Cr dust” mg/m*e | < 0,000388 0,000393 | < 0,000392 | < 0,000391 0,000080 PN-EN 14385:2005
Cr mg/im3 | < 0,003623 0,002538 | < 0,002650 | < 0,002937 0,000528 PN-EN 14385:2005
Tl gaseus” mg/m®e | < 0,004043 0,002682 | < 0,002823 [ < 0,003183 0,000991 PN-EN 14285:2005
Tl dust* mg/m®e | < 0,000485 0,000491 | < 0,000490 | < 0,000489 0,000152 PN-EN 143852005
T mg/m®y | < 0,004528 0,003173 | < 0,003313 | < 0,003671 0,001003 PN-EN 14385:2005
riedsursent mlh 130361 128367 127121 128617 3819
conditions
normal conditions m3/h 113997 112203 111068 112423 3338

Gas volume flow | Standard meu/h 107496 105818 104543 105952 3146 PN-Z04030-7:1904
conditions
reference
conditions O2 ref. mPeih 146194 143912 143224 144443 7253
11%
Cd*+TI* mg/m e 0,02

Emission limits A
Sb*+As*+Cr*+Co"+Mn*+
Cu+Ni*+Pb*+V/* mg/mer 03

Concentration of | cgr+TI* mgfm®er 0,004

the substance in

the gas in

reference Sot+Ast+CraCo™Mats | s

; e Pl e a/m? e 0,084
conditions 02 ref, | Cu™NI"Fo™V
1%

*- the results obtained from the subcontractor ( accredited )
"-information obtained from the client

The notation "< or > y" where y=the value of the mesurand corresponding to the lower/upper limit of the measurement range of the method) means
- a test result/result below or above the measurement range of the method. The lower/upper limit of the method's measurement range is assumed
for the calculation, respectively. The expanded uncertainty shown is the measurement uncertainty for the value of the lower/upper limit of the
measurement range of the method. In the case of converted test results/results obtained from a third-party provider of laboratory services, the
measurement range limit of that provider's method is assumed for the calculation.

The measurement range limit for: Cr<0,80 ug/sample / As<1,00 ug/sample / Cd<0,20 ug/sample / Co<0,50 ug/sample /
Mn<0,10 ug/sample /Cu<0,50 ug/sample / Ni<0,50 ug/sample / Pb<0,50 ug/sample / TI<1,00 ug/sample / V<0,10
ug/sample / Sb<1,00 ug/sample

Notes:

Normal conditions designate the temperature of 273 K and pressure of 101,3kPa, defining normal cubic meter m3N. The

standard 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 standard 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:

Date of delivery to the laboratory:

Date of analysis:

P/359/11/25 - P/368/11/25

21.11.2025
21.11.2025 - 03.12.2025

Field blanks:
D/ The criterion of the
number of sample Type of substance blank Tt value3 oY ”39 Lilerk Resil
[mg/m?] 11%0; [mg/m3 11% Oz [+/-]
P/365/11/25 Cd+Tl 0,002 p.o. +
P/365/11/25 Sb+As+Pb+Cr+Co+Cu+Mn+Ni+V 0,03 p.o. +

p.o. — below the limit of quantification.
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Work parameters of measurement system:

Heavy metals (PN-EN 14385:2005)

Sampling plane: 2 measurement axis

Sampling: isokinetic [x]
nonisokinetic [ ]

Isokinetic ratio: 96,6 % /97,0%/97,5%

Sampling time: 60,1 min / 60,1 min / 60,1 min

Sampled volume: 0,146/0,223 /0,208 m?

Filter parameters: FT-50: @ 0,50 mm, efficiency: 99,990 %, quartz (QMA)
Impingers: impingers set No. 1 (absorption efficiency 98,5 %)
Absorption solution: HNO3/H202

H20 (PN-EN 14790:2017)

Sampling plane: 2 measurement axis

Sampling equipment: titanium sampling line
heated probe 2,0 m
sampling pump: PT-01

Cartridge No: H20 content set No 1
Sampling No: 1

Sampling time: ~B60 min

Sampled volume: 0,146 /0,223 /0,208 m®
H20 maas: 579g/88¢g/84qg

absrobtion efficiency: 99,0 %
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02 paramagnetic (PN-EN 14789:2017):
Range :

Calibration gas:

Sampling train:

0-5% []
0-10% [X]
0-25% []

02-8,001% [X]
0:-18,85% [ ]
Nz—99,99%  [X]

2 measurement axis

Sampling time/ average time:

180 min/ 1 min

RIO7T/W
R/M12W
R/17/

0O, concentration measurement (paramagnetic):

HORIBA PG-350E-EU

chzck operation unit result criterion result +/-
,0" after adjustment, without sampling train % 0,04 +0,1 [%] +
‘ before measurement % 0,05 +0,2 [%]*™ +
,0" after adjustment, with sampling train
after measurement % 0,07 + 0,2 [%]™ +
before measurement % 8,00 + 0,2 [%]™ +
~Span” after adjustment with samplin
traf% J Ping after measurement % 7,95 + 0,2 [%]* +
/standard 8,001 % R/O7/W ——
anslyser range 1(;%;' before measurement i 82 a8
limg: THO sec. 31 <200 sec. +

*2 x repeatability ,0";  **2% measurement range
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7. MEASUREMENT DEVICES

Name of measuring device

X1- Apis

Type of measuring device

Isokinetic sampler S/N 0142

G-355/22-208/22
Certificate Calibration No 239/1/7/22
818/302/LA/P/2022
ZAP BESTWINKA
Issued by LABOSERWIS SP. Z 0.0. KATOWICE
PLUM SP. Z 0.0. KLEOSIN
29.08.2022 R.
Date of issue the certificate of calibration 14.09.2022 R.
22.09.2022 R.
Expiration date of the certificate of calibration -
Name of measuring device HORIBA
Type of measuring device PG-350E-EU
Certificate Calibration No 106/1/AW/25
Issued by Laboserwis Sp. z 0.0. Katowice
Date of issue the certificate of calibration 10.04.2025
Expiration date of the certificate of calibration -
Name of measuring device Sampler
[Type of measuring device PT-01
G-354/22-208/22
Certificate Calibration No 1189/436/LA/T/2022
786/281/LA/P/2022
lssued by ZAP BESTWINKA

PLUM SP. Z 0.0. KLEOSIN

Date of issue the certificate of calibration

30.08.2022
06.09.2022
09.09.2022

Expiration date of the certificate of calibration
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9. MEASUREMENT PLANE SCHEME

4 x sampling ports @80 mm
O O duct diameter @ 2100 mm
A
~22m
A4
ground level

Name and Signature

END OF REPORT
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