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Uvod

Spolek Senzorvzduchu, z.s. provedl méfeni koncentraci oxidu dusi¢it¢tho (NO:) pomoci
pasivnich vzorkovacl v ulici Antala Staska. Toto meéfeni bylo realizovano za ucelem
monitorovani kvality ovzdusi a bylo urceno pro doplnéni dikazniho fizeni v rdmci spravniho
fizeni o umisténi zaméeru oznaceného ,,Parkovaci pavilon Budéjovicka® na pozemcich parc. €.
1588/1, 1588/9, 1588/34, 1588/37, 1588/39, 1588/40, 3217/1 a 3241, k. 0. Kr¢ pro posouzeni
vlivu planované stavby na mistni dopravni a environmentalni podminky.

Metodika méreni

Méfeni probihalo pomoci pasivnich vzorkovaci Passam, které jsou znamy svou piesnosti a
spolehlivosti. Tyto vzorkovace pracuji na principu difize, kdy molekuly NO: pasivné pronikaji
do absorbéru uvnitf trubicky, kde reaguji s chemickou latkou a tvoii stabilni slouceninu. Po
uplynuti expozi¢ni doby jsou vzorkovace analyzovany v laboratofi pomoci spektrofotometrie.

Vyrobce vzorkovacl Passam ag! uvadi nejistotu méteni ptiblizné 22 % pfti koncentracich 30
pg/m?. Data byla korigovana na primérnou teplotu vzduchu béhem vzorkovéni a validovana
porovnanim se stanicemi AIM, kde byla zjisténa odchylka ptiblizné 20 %.

Meéreni v roce 2022

e Vysledky méfeni NO: v Praze pomoci pasivnich vzorkovacl provedené spolkem
Senzorvzduchu v roce 2022 ukazuji na zvySené koncentrace NO: v blizkosti hlavnich
dopravnich tepen. Data z tohoto roku slouzi jako referen¢ni bod pro aktudlni méfeni. 2

Meéreni v roce 2024

Aktudlni méfici kampanh na monitorovani koncentraci NO: v ovzdusi * je realizovana ve
spolupraci s Ceskym hydrometeorologickym ustavem (CHMU). V ramci této kampané jsou na
dvou automatickych imisnich monitorovacich stanicich (AIM) kolokovany vzdy dvé az tfi
pasivni difuzni trubice, pficemz kazdy mésic jsou na dvou dalsich lokalitich mimo AIM méteny
koncentrace dvéma trubickami. Tento postup umoznuje Iépe vyhodnotit nejistotu méfici
metody. Pfedbéznd zprava o vysledcich této kampané je planovana na cervenec 2024, finalni
zprava bude vydéana v lednu 2025. Zprava bude kvantifikovat nejistotu metody ve srovnani s
referencnimi hodnotami stanic automatického imisniho monitoringu. Dal§im krokem bude test
ekvivalence metody, ktery ur¢i, zda je mozné metodu pasivnich vzorkovact vyuzit pro
monitoring hot-spotd a plnéni imisnich limitd. Na zakladé vysledkii této kampané a
vyhodnoceni nejistot méfeni se bude CHMU rozhodovat o dal§im vyuZiti této metody.

Méieni NO: pomoci pasivnich vzorkovaci v ulici Antala Staska
Na Zadost ucastnika fizeni, spole¢nosti Orthotes s.r.o0., jsme v rdmci probihajici ro¢ni méfici
kampané provedli méfeni koncentraci NO: v ulici Antala Staska. Diky probihajici kampani

jsme byli schopni toto méfeni realizovat a poskytli jsme tak cennd data pro posouzeni vlivu
planované stavby parkovaciho domu na kvalitu ovzdusi v této lokalit¢.
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Popis lokality

Meéfici stanovisté je umisténo na dopravni znacce na ostriitvku piimo u prechodu pfies silnici,
naproti Centru sluzeb Bud&jovicka a Utadu méstské Gasti Praha 4. Piesnd adresa lokality je
Antala Staska 2059/80b, 140 46 Praha 4-Kr¢, s GPS soufadnicemi 50.043015, 14.449607.
Jedna se o jednoproudou silnici, kterd se vzapéti hned rozsituje o zalivy pro autobusy na obou
stranach. Lokalita je charakteristickd vysokou frekvenci autobust i automobili a zna¢nou
koncentraci osob. Stanovisté sousedi s parkovistém u obchodniho domu DBK.

Vysledky méreni
Mgfteni probihalo v nasledujicich ¢asovych obdobich:

o 23.02.2024 - 22.03.2024: Vysledna namé&fend primérna koncentrace 53,1 pg/m* NO-
o 22.03.2024 - 19.04.2024: Vysledna naméiend primérna koncentrace 45,5 pg/m? NO-

Primérna hodnota za obé méfici obdobi ¢ini 49,3 pg/m* NO:. Po zahrnuti nejistoty méfent,
ktera je dle vyrobce pfiblizné 22 %, je vysledna hodnota 38,45 pg/m?, coz je t€sné pod hranici
ro¢niho zdkonného limitu stanoveného na 40 pg/m?. Upozoriiujeme, Ze Svétova zdravotnicka
organizace (WHO) uvadi jako doporucenou hladinu 10 pg/m? * a od roku 2030 je schvalena
maximalni primérnd ro¢ni koncentrace pro EU 20 pg/m?® 5. Namétené hodnoty byly vyrazné
ovlivnény intenzivnim provozem v oblasti. Jakékoliv dalsi zvySeni dopravni zatéze, naptiklad
v dusledku vystavby nového parkovaciho domu, by mohlo vést k prekroceni stanoveného
zakonného limitu.

Evropsky ramec:

Podle zpravy JRC (Review of the Application of Diffusive Samplers for the Measurement of
Nitrogen Dioxide in Ambient Air in the European Union) ¢ jsou pasivni vzorkovace Siroce
pouzivany v Evropské unii a poskytuji spolehliva data pro monitorovani NO.. Zprava uvadi, ze
vzorkovace Passam jsou vhodné pro dlouhodobé méfeni NO: v ovzdu$i, s expozi¢nimi
obdobimi 1 az 6 tydni a detekénim limitem 0,4 pg/m? pro dvoutydenni expozi¢ni obdobi.

Védecky kontext

Studie zvefejnénd v Casopise Atmosphere (High NO: Concentrations Measured by Passive
Samplers in Czech Cities: Unresolved Aftermath of Dieselgate?) 7 zdiaraznuje vysoké
koncentrace NO: v ¢eskych méstech, které byly méfeny pasivnimi vzorkovaci. Studie ukazuje,
ze méteni pomoci téchto vzorkovach je kliCové pro porozuméni znecisSténi ovzdusi a jeho
dopadiim.

Autofi:
e Michal VojtiSek
o Oddéleni genetické toxikologie a epigenetiky, Ustav experimentdlni mediciny

AV CR, Videfiska 1083, 142 20 Praha, Ceska republika
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o Katedra automobilniho, spalovaciho a kolejového inZzenyrstvi, Fakulta strojni,
Ceské vysoké uceni technické v Praze, Technicka 4, 166 07 Praha, Ceska
republika
« Miroslav Suta
o Centrum pro zivotni prostfedi a zdravi, Thamova 1275/21, 301 00 Plzen, Ceska
republika
o Jitka Sikorova
o Oddgleni genetické toxikologie a epigenetiky, Ustav experimentalni mediciny
AV CR, Videniska 1083, 142 20 Praha, Ceska republika
« Radim J. Sram
o Oddéleni genetické toxikologie a epigenetiky, Ustav experimentalni mediciny
AV CR, Videfiska 1083, 142 20 Praha, Ceska republika

Tato studie zkoumd vlivy dvou problematickych trendii v emisich dieselovych osobnich
automobilll na kvalitu ovzdusi v Praze. Prvnim trendem je zvySujici se pomér NO2/NOx diky
konverzi NO na NO: v katalyzatorech. Druhym trendem je nesoulad mezi emisnimi limity a
skutecnymi emisemi béhem bézného provozu.

Koncentrace NO: byly méfeny pomoci 104 pasivnich vzorkovacl Palmes (totoZzné se
vzorkovaci Passam, ale od jiného vyrobce) na 65 lokalitach v Praze v obdobi bfezen-duben a
zafi-fijen 2019. Namétfené koncentrace NO: byly porovnany s primérnymi hodnotami za
obdobi 2016-2019. Priméma namétfend koncentrace NO: po korekci 18,5% pozitivniho
zkresleni vzorkovact byla 36 pg/m® (rozmezi 16—-69 pg/m?, median 35 pg/m?), pfiCemz
evropsky roéni limit 40 pg/m? byl piekrocen na 32 % lokalit.

Koncentrace NO: korelovaly dobfe (R? = 0,76) s primérnymi dennimi pocty vozidel v roce
2019, korigovanymi na emise zptisobené stoupanim a kfizovatkami. Kromé ocekavanych ,,hot-
spoti” na frekventovanych kiizovatkadch v centru mésta byly identifikovany nové, naptiklad
podél Sestiproudové silnice v HoleSovickach.

Porovnani dat ze Sesti monitorovacich stanic béhem omezeni cestovani od 15. biezna do 30.
dubna 2020 se stejnym obdobim v letech 2016-2019 ukézalo celkové sniZzeni NO: a jesté vétsi
snizeni NOx. Analyza prostorovych dat z pasivnich vzorkovaci a ¢asova analyza dat béhem
cestovnich omezeni prokazaly konzistentni pozitivni korelaci mezi intenzitou dopravy a
koncentracemi NO: podél/vedle cestovnich tras.

Pomalé tempo snizovani koncentraci NO: v Praze naznacuje, Ze pfisnéjsi limity emisi NOx pro
vozidla, zavedené v poslednich dvou dekadach, zatim nedokazaly dostatecné snizit koncentrace
NO: v ovzdusi, a neni jasny signal napravy nadmérnych emisi NOx zpisobenych Dieselgate.

Dopady na lidské zdravi

Oxidy dusiku jsou znamé svymi negativnimi u¢inky na lidské zdravi. Kratkodobé vystaveni
vysokym koncentracim NO. muze drazdit dychaci cesty, zhorSovat astma a vést k riznym
dychacim obtizim, jako je kaSel, sipani a obtizné dychani. Dochazi také k podrazdéni sliznic.
Dlouhodobé vystaveni zvySenym koncentracim NO: miZe zpisobit rozvoj astmatu, zejména u
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déti s genetickou predispozici, a zvySovat nachylnost k infekcim dychaci soustavy. Tyto latky
piedstavuji riziko zejména pro déti, citlivé jedince a osoby s astmatickymi potizemi. Bezpecna
koncentrace pro tyto skupiny je desetkrat nizs$i nez pro zdravé lidi.

Zaveér

Meg¢fteni provedené v ulici Antala Staska poskytlo cenna data, ktera ukazuji na vysoké
koncentrace NO: v této lokalité. Vysledky méfeni naznacuji, Ze zvySeny dopravni provoz,
zejména v disledku planované vystavby nového parkovaciho domu, by mohl vést k prekroceni
zakonnych limith pro koncentrace NO: v ovzdusi. Tato zjiSténi jsou dilezitd pro posuzovani
vlivll na zivotni prostiedi a pro rozhodovani v oblasti dopravni a environmentalni politiky.

Ptilohy:

—

fotodokumentace méticiho stanovisté

2. 2x protokol laboratofe Passam obdobi biezen a duben 2024

3. smlouva o Spolupraci a poskytnuti grantu mezi Deutsche Umwelthilfe a
Senzorvzduchu, z.s

4. Instrukce k méfeni pomoci pasivnich samplera firmy Passam ag

Odkazy
1. nejistota méteni vzorkovacii Passam - vyrobce https://www.passam.ch/nox-set
2. méfeni v roce 2022 https://www.senzorvzduchu.cz/no2-praha-2022/
3. aktudlni méfici kampan https://www.senzorvzduchu.cz/no2024/
4. WHO https://www.who.int/news-room/feature-stories/detail/what-are-the-who-air-

quality-guidelines

5. EP https://www.consilium.europa.eu/en/press/press-releases/2024/02/20/air-quality-
council-and-parliament-strike-deal-to-strengthen-standards-in-the-eu/

6. JRC - Review of the Application of Diffusive Samplers
https://publications.jrc.ec.europa.cu/repository/handle/JRC51106

7. High NO: Concentrations Measured by Passive Samplers in Czech Cities: Unresolved
Aftermath of Dieselgate? https://www.mdpi.com/2073-4433/12/5/649
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Pfiloha €. 1 - Fotodokumentace méficiho stanovisté — (pasivni sampler je na fotografiich
v ¢erveném kruhu)

Obr.¢.2 pohled jiznim smérem 1
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Obr.¢.3 pohled na vychod

Obr.¢.4 pohled na zapad
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Ptiloha &.2 - Protokol laboratofe Passam obdobi biezen 2024
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Senzorvzduchu, z.s. SenZOR
Ménesova 1723/70, 120 00 Praha 2 VZd UCh u

ICO: 10686916

Pfiloha ¢. 3 - Smlouva o Spolupréci a poskytnuti grantu mezi Deutsche Umwelthilfe a
Senzorvzduchu, z.s

@ Deutsche Umwelthilfe

Cooperation Agreement
. 14.11.2023

':

Between  Deutsche Umwelthilfe (DUH) e.V.
Fritz-Reichle-Ring 4
78315 Radolfzell
Germany - in the following referred to as Grantor -

And Senzorvzduchu, z.s.
Ménésova 1723/70
12000 Prague
Czech Republic
- in the following referred to as Grantee-

1) Object of this Agreement

Object of this Agreement is a cooperation with the NO2-Citizen Science, funded by
European Climate Foundation (ECF) (reference number G-2308-66708,), to be applied
in Czech Republic by Deutsche Umwelthilfe and Senzorvzduchu, z.s.

2) Performances and main duties of the Grantee
The Grantee shall render the following performances:
o Selection of Nitrogen Dioxide (NO2) hotspots
e Before and after measurements of traffic transition measures if applicable
e Cooperation with the Czech Hydrometeorological Institute
e Exchanging diffusion tubes every month
e Shipment to Swiss laboratory-Passam AG
e Final Publication
e Media coverage
e Reports about the measurements to the Grantor

3) Timeframe
¢ In the period from January to Oktober 2024 the Grantee is measuring on
locations in Prague and Ostrava
¢ The Grantee is sending the diffusion tubes to the Passam AG laboratory in
Switzerland. The cooperation agreement ends at September 30 2024

4) Applicable law

Unless otherwise agreed in the following, the Agreement is subject to the provisions of
the German Civil Code (BGB) - in particular to those provisions pertaining to contracts
for work and services (§§ 631 ff BGB) - as well as to the Copyright Law and the Federal
Data Protection Act.
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Senzorvzduchu, z.s. SenZOR
Ménesova 1723/70, 120 00 Praha 2 VZd UCh u

ICO: 10686916

@ Deutsche Umwelthilfe

5) Remuneration
The Grantee shall receive a fee for the performances rendered amounting 5.000 Euro
including legally valid VAT.

6) Reimbursement of material and other costs
The grant will cover:

e Project management,

e Bookkeeping and financial management,

e Selection of measuring sites,

e Work for installation and removal of tubes,

e Shipping costs to Swiss Lab,

e Publication preparation,

e Eventorganization,

e Preparing final report on the measurements.

All associated costs are covered with the grant of 5.000 Euro. In the event of major
unforeseen costs, these may be charged in addition to the prior written consent of the
DUH.

7) Passing on data and publications

The Grantee undertakes to obtain the Grantor's consent before passing on or publishing
the project results. The data developed shall exclusively be available to the project
indicated in clause 1 and may only be passed on to third parties in mutual consent.

These duties are also duties of the Grantee in the terms of clause 2 and 7.

8) Final provisions

1. Inthe event that one of the provisions of this Agreement becomes invalid, this
shall not affect the validity of the remaining provisions. The parties
undertake, instead of the invalid provision, to agree to a valid regulation that
comes as close as possible to the original provision. ’

2. Any and all deviating regulations, changes and supplements to this Agreement
as well as any oral agreements must be confirmed in writing to become
effective.

3. Atthe time of signing this document, there aren’t any other contractual
agreements between the parties that are related to the provisions and
contents of this contract.

4. Berlin shall be the sole place of jurisdiction.
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Senzorvzduchu, z.s. SenZOR
Ménesova 1723/70, 120 00 Praha 2 VZd UCh u

ICO: 10686916

@ Deutsche Umwelthilfe

Date 14.11.2023 pate $1.12.202%

Sascha Miiller-Kraenner " Michael La%an
Executive Director Senzorvzduchu, z.s.
Deutsche Umwelthilfe e.V. (Grantee)

(Grantor)
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Senzorvzduchu, z.s. SenZOR
Ménesova 1723/70, 120 00 Praha 2 VZd UCh u

ICO: 10686916

Pfiloha €. 4 - Instrukce k métfeni pomoci pasivnich samplerti firmy Passam ag

@ passam@passam.ch e +41 44 920 46 44 assam a
www.passam.ch o Schellenstrasse 44,
: CH-8708 Méannedorf

air quality monitoring

Air measurement using passive samplers
Sampling with tube-type Instructions

Introduction

Measurement using passive samplers involves both sampling at the designated site and subsequent analysis of
the samplers in a laboratory. During the sampling phase, the passive sampler accumulates pollutants from the
air throughout the entire exposure period. The sampler is then analysed in the laboratory to determine the amount
of pollutants collected. This document provides instructions for the sampling procedure specifically for tube-
type passive samplers, including those for NO2 (SP01), NOx (SP12), and NOx-Set (SP12-S).

Set up the measuring site

For ambient air measurements, passive samplers are placed inside
a protective shelter to mitigate the effects of weather conditions.
Each shelter can accommodate up to six tube-type passive
samplers. We advise positioning the shelters at the predetermined
measurement sites at a height of 2 to 2.5 meters, ensuring
unobstructed airflow. Suitable installation options include street
lamps or custom-built wooden posts. The protective shelter can be
affixed using cable ties, string, or wire. It's essential to choose a
measurement location that minimizes the risk of vandalism.

Sampling

Ensure that the passive samplers remain open throughout the entire
exposure period.

Starting the sampling process:
1) Open the protective shelter (red lid)

2) Remove the red cap from the passive sampler. Store it in a safe
location.

2)
w 3) Attach the protective filter (green cap) *
4) Place the passive sampler inside the protective shelter

= ) Close the protective shelter (red lid)

oy Bupueyg

ssao0.d Bujdwes

Completion of the
Sampling Process

I'P,' Completion of the sampling process:
6) Open the protective shelter (red lid)
7) Take out the passive sampler from protective shelter
8) Detach the protective filter (green cap) from the passive sampler*
9) Seal the passive sampler using the stored red cap
10) Close the protective shelter (red lid)

* In exceptional circumstances, the use of protective filters may be omitted.
When this happens, the tubes should stay open during sampling

passam AG - Testing laboratory for air analyses with passive samplers ISO/IEC 17025
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Senzorvzduchu, z.s. SenZOR
Ménesova 1723/70, 120 00 Praha 2 VZd UCh u
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Protocol — Documentation of sampling

Recording the details of your sampling is mandatory when using a passive sampler for measurements.

Please use our Excel template for documenting the sampling process. This template is available for download
on our website, or we can send it to you upon request. The template contains the following sections:

Customer Information: In this section, input details related to the measurement campaign.

Sampler Type: The next section allows you to select the specific type of passive sampler from a drop-down
Sampler type:

menu.
NO2 tube (SP01)
Protective filter Jil P01

NOX tube (SP12)
NOX tube Set (SP12-S)
NO2 badge (SP15)
NO2/502 badge (SP19)
502 badge (SP10)

02 hadna (KON

measuring site

Protective Filter Usage: Indicate whether a protective filter (marked with a green cap) was used during
sampling. This information is crucial for accurately calculating pollutant concentrations.

Main Data Recording: In this part of the template, you'll record all data pertinent to the sampling process.

e First Column: Input a unique name for the measurement location.

e Second Column: Identify the passive sampler using its label and associate it with the measurement
location. This identifier will consist of your customer code followed by a consecutive number, both of
which can be found on the sampler's label.

* Exposure: Record both the start and end dates, along with the corresponding times, of the sampling
period.

passive exposure optional information

measuring site sampler end Temp P
label time date time ['C] [hPa]
main station ABC-123 | 02.05.2021 | 10:35 | 17.05.2021 | 09:20

comments

Additional Fields:

e Comments: Here, you may include notes, remarks, or any special events that occurred during the
exposure period. This section is optional.

e Temp and P: These fields allow for the recording of the average air temperature (Temp) and pressure
(P) during the sampling period. While inputting this information is optional, it can potentially be used to
adjust pollutant concentration calculations. However, should you consider this correction, it's essential
to contact us prior to taking any action. We will discuss the potential effects and implications of such
a correction before proceeding with any adjustments.

Shelf life and storage of the passive samplers

Please be aware of the specific storage conditions and shelf life both before and after sampling for each passive
sampler. This information is provided on the product data sheet for the respective passive sampler. Additionally,
the shelf life prior to sampling (or the expiry date) is indicated on the sampler's label. Always store passive
samplers in a sealable plastic bag and avoid extreme heat, such as can occur in a heated car in summer.

Return instructions
Please send back the passive samplers and the sampling protocol as follows:
Passive samplers: passam AG, Schellenstrasse 44, 8708 Mannedorf, Switzerland.

Sampling protocol: Email the Excel file to passam@passam.ch

passam AG - Testing laboratory for air analyses with passive samplers ISO/IEC 17025
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