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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; Tl; V) emitted to environment from stationary
emission source No. 001 (waste incineration boiler stack), located at UAB Vilniaus

Kogeneraciné Jégainé, Jodioniy 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 May 29 2025 were executed by the following team:

- Grzegorz Bortel specialist - measurement team leader,
— Karol Sodo specialist,
— Przemystaw Zubel 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

Concentration of the Cd*+TI* mg/m3 ref. 0,007
substance in the gas in '

the ref ce
coencriei}tii;esn02 ref. 119 | Sb*+As"+Cr-+Co™+Mn*+Cu*+Ni*+Pb*+V* | mg/m3 ref. 0,043

Cd+TI mg/m3 ref, 0,02
Stationary emission

source No. 001

Emission limits

(wasteirieration Sh+As+Cr+Co+Mn+Cu+Ni+Pb+V mg/m3 ref. 0,3
boiler stack)
Cd+TI mg/m3 ref. -
ITransgerssion Hg mg/m3 ref. -
Sb+As+Cr+Co+Mn+Cu+Ni+Pb+V mg/m3 ref. -

*- the results obtained from the subcontractor ( accredited )
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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" 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: > 10 Pa

Measurement O: content

The concentration of O, was determined using gas analyzers HORIBA PG-350E-HR
equipped with testing probe 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: O: content: 1,5-21%

Measurement CO; content

The concentration of CO; was determined using gas analyzers HORIBA PG-350E-HR
equipped with testing probes 1500 mm long. The measurements were taken according to
the procedure described in measurement unit as well as to ISO Standard ISO 10396:2007
“Stationary Source Emissions - Sampling For The Automated Determination Of Gas

Concentrations ”. Measurement is accredited.
Accreditation range: CO; content: 0,1-20%
Measurement of heavy metals content

Sampling for the determination of concentrations and emissions of heavy metals ( Cd, T,
Sb, As, Cr, Co, Cu, Mn, Ni, Pb, V) was performed according to PN -EN 14385 : 2005.
Analysis of metals (Cd , Tl , Sb , As, Cr, Co, Cu, Mn , Ni , Pb, V) was performed in the
laboratory of SCOP Sp. z o.0. in Czeladz, 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 ~70,2 MW

4) Fuel type or material mass flow in process':: Waste ~29,2 tth

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

Measurement reference number 29-05-01

Date of measurement 29.05.2025

Measurement time range 09:20-10:20 10:27-11:28 11:35-12:36

Scope of test Unit Results Average Uncir;t_ainty Method

Meteorological Atmospheric pressure hPa 989,8 990,0 990,2 990,0 0.9

conditions Air temperature oC 15 16 16 16

Measurement plane Diameter n 210
Area m2 3,4619 PN-Z-04030-7:1694
Temperature oC 59,3 59,1 59,7 59,4 1,2
Static pressure Pa -117,1 -117,2 -121,0 -118.,4 -1,6
Dynamic pressure Pa 103,6 90,6 96,6 96,9 Tl
Gas moistness grade X kglkg 0,147 0,147 0,147 0,147 0,0059 PN-EN 14780:2017
Average velocity m/s 11,7 10,9 11,3 11,3 0,2 PN-Z-04030-7:1994

Stack gas

parameters Chemical 02 % 6,80 7,22 7,04 7,02 0,38 PN-EN 14780:2017
compostion | g % 11,52 11,28 11,29 11,36 0,43 150 10396:2007
g;ti r?ga 2 density dudng kg/m3 0,993 0,993 0,991 0,992 PN-Z-04030-7:1994
cosdansrinnemmal | fomali | 4288 1,237 1,237 1,238 PN-Z04030.7:1504
Gas density in standard |y gim3 y 1,345 1,344 1,343 1,344 PN-Z-04030-7:1094
As gaseus” mg/me | < 0,005703 [ < 0,005032 | < 0,005533 | < 0,005423 0,001270 PN-EN 14385:2005
As dust” mag/m%e | < 0,000515 [ < 0,000546 | < 0,000528 | < 0,000530 0,000121 PN-EN 14385:2005
As* mg/m’e« | < 0,006218 [ < 0,005578 | < 0,006061 | < 0,005952 0,001276 PN-EN 143852005
Sb gaseus* mg/mie | < 0005703 [< 0,005032 | < 0,005533 | < 0,005423 0,001270 PN-EN 143852005
Sb dust* mg/m¥« | < 0,000515 | < 0,000546 | < 0,000528 | < 0,000530 0,000121 PN-EN 14385:2005
Spb* mg/m*« | < 0,006218 [ < 0,005578 | < 0,006061 [ < 0,005952 0,001276 PN-EN 14385:2005
Cd gaseus* mg/m*« | < 0,001141 [ < 0,001006 | < 0,001107 [ < 0,001085 0,000171 PN-EN 14385:2005
Cd dust* mg/mP« | < 0,000103 | < 0,000109 | < 0,000106 | < 0,000106 0,000016 PN-EN 14385:2005
cd* mg/im%e | < 0,001244 | < 0,001115 | < 0,001213 | < 0,001191 0,000172 PN-EN 14385:2005
Co gaseus” mg/m®e | < 0,002852 | < 0002516 | < 0,000553 | < 0,001974 0,000382 PN-EN 14385:2005

Concentration of the | ¢o gust* mg/m* | < 0000258 |< 0000273 | < 0000264 | < 0,000265 0,000040 PN.EN 14385:2005

substance in the

gas in reference Co* mg/m®e | < 0,003110 [< 0002789 [ < 0,000817 | < 0,002239 0,000384 PN-EN 14385:2005

conditions O2ref. | Mn gaseus* ma/m’ne 0,004677 0,002466 0,003320 0,003488 0,000559 PN-EN 14385:2005

1% Mn dust* mg/m?3re 0,000263 0,000202 0,000143 0,000203 0,000031 PN-EN 14385:2005
Mn* ma/mPret 0,004940 0,002668 0,003463 0,003690 0,000560 PN-EN 14385:2005
Cu gaseus” mg/m%e | < 0,002852 [ < 0,002516 | < 0,002767 | < 0,002712 0,000464 PN-EN 14385:2005
Cu dust” mg/m3 e 0,003876 0,003519 0,003227 0,003541 0,000558 PN-EN 143852005
Cu* mg/m?er 0,006728 0,006035 0,005994 0,006252 0,000726 PN-EN 14385:2005
Ni gaseus* mg/m¥« | < 0,002852 < 0,002516 | < 0,002767 [ < 0,002712 0,000464 PN-EN 14385:2005
Ni dust* ma/mP e 0,000351 0,000933 | < 0,000507 0,000597 0,000099 PN-EN 14385:2006
Ni* mg/m®res 0,003203 0,003449 | < 0,003274 0,003309 0,000474 PN-EN 14385:2005
Pb gaseus* mg/im*e | < 0,002852 0,002617 0,007360 0,004276 0,001096 PN-EN 14385:2005
Pb dust* mg/m*« | < 0,000258 | < 0,000273 | < 0,000264 | < 0,000265 0,000065 PN-EN 14385:2005
Pb* mg/mé« | < 0,003110 0,002890 0,007624 0,004541 0,001098 PN-EN 14385:2005

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




Zatacznik 1z 01.12.2023
do Procedury PO-02

Test Report No PW/60/06/25

PROFTECH Sp. z 0.0. Strona 8/13

V gaseus® mg/m®e [ < 0,005703 | < 0,005032 | < 0,005533 | < 0,005423 0,001270 PN-EN 14385:2005
V dust* mg/m*e [ < 0,000515 | < 0,000546 | < 0,000528 | < 0,000530 0,000121 PN-EN 14385:2005
v* mg/m®« [ < 0,006218 | < 0,005578 |< 0,006061 | < 0,005952 0,001278 PN-EN 14385:2005
Cr gaseus® mg/im®e | < 0,004563 | < 0,004026 |< 0,004427 | < 0,004339 0,000971 PN-EN 14385:2005
Cr dust* mg/m*« [ < 0000412 | < 0,000436 |< 0000422 | < 0,000423 0,000092 PN-EN 14385:2005
Cr mg/mie [ < 0,004975 | < 0,004462 | < 0,004849 | < 0,004762 0,000975 PN-EN 14385:2005
Tl gaseus™ mg/m®e [ < 0,005703 | < 0,005032 [ < 0,005533 | < 0,005423 0,001756 PN-EN 14385:2005
Tl dust* mg/m*e« [ < 0,000515 | < 0,000546 | < 0,000528 | < 0,000530 0,000170 PN-EN 14385:2005
T mg/m*« | < 0,006218 < 0,005578 |< 0,006061 | < 0,005952 0,001764 PN-EN 14385:2005
MeAsUICINent mh 145815 136343 140955 141038 2606
conditions
normal conditions m3/h 116911 109403 112928 113081 2090

Gas volume flow | Standard mlh 93868 87863 90696 90809 1678 PH-Z04030.7:1904
conditions
reference
conditions 02 ref. m¥/h 133339 121098 126581 127006 5494
11%
Cd*+TI* mg/m?ees 0,02

Emission limits E
Sb*+As*+Cr*+Co*+Mn*+
Cu™+Ni"+Pb™+V" mg/m?res 0.3

Concentration of | gg=+1)* [~ 0,007

the substance in

the gas in

reference Sbr+As™+Cri+Co™sMn™ | s
SN S /M et 0,043

conditions 02 ref. | Cu™NImPO™V

11%

*- 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 lowerfupper 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/probke / As<1,00 ug/prébke / Cd<0,20 ug/probke / Co<0,50 ug/prébke / Mn<0,10 ug/prébke /
Cu=<0,50 ug/probke / Ni<0,50 ug/prébke / Pb<0,50 ug/prébke / TI<1,00 ug/probke / V<0,10 ug/prébke / Sb<1,00 ug/probke

Notes:

Normal conditions designate the temperature of 273 K and pressure of 101,3kPa, defining normal cubic meter m®N. 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: P/123/05/25 - P/132/05/25

29.05.2025
29.05.2025 - 06.06.2025

Date of delivery to the laboratory:
Date of analysis:

Field blanks:
D/ The criterion of the
number of sample Type of substance blank The value3 of tr;e blank Result
[mg/m?] 11%0; [mg/m3] 11% Oz [+/-]
P/129/05/25 Cd+Tl 0,002 p.o. +
P/129/05/25 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: 994 % /103,6 % /102,3 %

Sampling time: 60,2 min / 60,1 min / 60,2 min

Sampled volume: 0,101/0,118 /0,106 m®

Filter parameters: FT-50: @ 0,50 mm, efficiency: 99,990 %, quartz (QMA)
Impingers: impingers set No. 1 {(absorption efficiency 98,5 %)
Absorption solution: HNOQO3/H202

H20 (PN-EN 14790:2017)

Sampling plane: 2 measurement axis

Sampling equipment: titanium sampling line
heated probe 2,0 m
sampling pump: AQUARIA

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

Sampling time: ~60,1 min

Sampling speed: ~2,0 l/min

H20 maas: 16,39

absrobtion efficiency: 98,9 %
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Oz paramagnetic (PN-EN 14789:2017):

Range :

Calibration gas:

Sampling train:

0-5% [1]
0-10% [X]
0-25% [1]

02-8,001% [X]
02-20,018% []
Nz — 99,99% [X]
2 measurement axis

Sampling time/ average time:

180 min /1 min

RO7TW
R/M2/W
RM7/

O, concentration measurement (paramagnetic):

HORIBA PG-350E-HR

check operation unit result criterion result +/-
,0" after adjustment, without sampling train % 0,04 +0,1 [%]* +
before measurement % 0,08 +0,2 [%]™ +
,0" after adjustment, with sampling train
after measurement % 0,09 +0,2 [%]™ *
before measurement % 8,00 + 0,2 [%]** +
»opan” after adjustment with sampli
trair:l ) ! piing after measurement % 8,10 + 0,2 [%]** +
/standard 8,001 % R/IO7/W g
analyser range 1(;’%.’ before measurement & Lo il -
time T90 sec. 21 < 200 sec. +

*2 x repeatability ,0";

**2% measurement range
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7. MEASUREMENT DEVICES

Name of measuring device

POBORNIK IZOKINETYCZNY

Type of measuring device

X1-APIS PLUS nr 0192

Calibration Certificate No, Date of issue

2054/696/LA/T/2024 09.10.2024 r.
G-401/24-254/24 07.10.2024 r.
1074/409/LA/P/2024 08.10.2024 r.

PLUM Sp. z 0.0. KLEOSIN

|esued by ZAP BESTWINKA
Name of measuring device HORIBA
Type of measuring device PG-350E-HR

’ : . = 79/1/AW/25
Calibration Certificate No, Date of issue 13.03.2025 r.

Issued by

LABOSERWIS SP. Z 0.0. KATOWICE

Name of measuring device

IAQUARIA CF 20

Type of measuring device

GAZOMIERZ MIECHOWY

Calibration Certificate No, Date of issue

G-357/23-245/23 18.09.2023 .
881/336/LA/P/2023 15.09.2023 r.
233/1/T/23 06.05.2023 r.

Issued by

LABOSERWIS Sp. z 0.0. KATOWICE
PLUM Sp. z 0.0. KLEOSIN
ZAP J.FIRGANEK BESTWINKA
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9. MEASUREMENT PLANE SCHEME

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

Name and Signature _
inz. Dariusz Guja

END OF REPORT
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