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Protection of ambient
air
Regulations for the protection of ambient air are laid

down by the Environment Protection Law.

The air quality in Krakow is influenced by the
following factors:

» Krakow’s geographical situation - in a valley
surrounded by hills,

» calm atmosphere and frequent temperature
inversions - poor ventilation in the city,

> emissions.

For many years, the goal of achieving the required air quality has been high among the priorities of
Krakow’s local authorities. Numerous actions are undertaken to improve the quality of air and to
allow residents to live in a healthy environment. Those actions are carried out in accordance with
the guidelines covered by the Air Protection Programmes (Polish: Programy Ochrony Powietrza,
POP), adopted and updated every three years.

? What is the Air Protection Programme?

The Air Protection Programme is a remedy document constituting local law. The Air Protection
Programme aims to indicate the reasons why air quality standard thresholds are being exceeded,
and subsequently determining corrective actions that will help improve the air quality.

? What is the creation process of the Air Protection Programme?
The first step of the process is assessing the air quality.

In the second step of the process - if the thresholds for air-borne substances are exceeded - the
Provincial Board is obliged to develop a corrective action plan.

The third step is to determine the following, under the Air Protection Programme:

e the area falling within the scope of the programme - in our case, the current POP covers the
following zones: the metropolitan area of the City of Krakow, the area of the city of Tarnow
and the Matopolskie Province,

e the substances for which the quality standard thresholds have been exceeded,
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e the actions necessary to restore the standards,
e aschedule of material and financial actions,
e theentities responsible for exercising the actions.

[ SOURCES OF FINANCING ]

TRANSPORT

ﬂ - restricted access zones,
ENTITIES TO SHARE OF - clean transport zone,
- improving traffic organisation,
PERFORM THE SOURCES OF .
- Park and Ride,
ACTIVITIES | % EMISSIONS - regular street washing,
- low-emission public transport,
THE AIR - building cycle paths,
PROTECTION R - gas emission control.
PROGRAMME :
CCOLOGICAL v ) :  |LOW EMISSION
GOALS H - removal of solid fuel furnaces - PONE,
IMPACTS OF : - development of district heating and gas
THE ACTIONS i ... networks,

- use of renewable energy sources,

[ CORRECTIVE ACTIONS } - energy renovation of buildings,

- elimination of waste incineration.

IL ‘[L ! [INDUSTRY

='l> : - supervision of industrial establishments,
{ SHORT TERM j { LONG TERM ] T - offsetting emissions,

L @ : - best available techniques.
ORGANISATIONAL, PROTECTIVE, :

OPERATIONAL : OTHER_ -

- free city transport, | - ﬁcologl_cal educatlo[l,_ o

- suspension of disruptive construction works, - improving the conditions of ventilation,
- discontinuing technological processes, - developing green areas.

- intensification of gas emission control,

- intensification of regular street washing.

? The Air Protection Programme for the Matopolskie Province

In 2005, because the thresholds for air-borne substances were exceeded, the first Air Protection
Programme was developed by the governor of the Matopolskie Province. The next programme was
developed in 2009 by the Provincial Board and updated subsequently in 2013, 2017 and 2020.

Air Protection Programmes for the Matopolskie Province:

e POP 2005: https://edziennik.malopolska.uw.gov.pl/legalact/2005/749/5405/ (text in Polish),

e POP 2009: https://edziennik.malopolska.uw.gov.pl/legalact/2010/56/377/ (text in Polish),

e POP 2013: https://edziennik.malopolska.uw.gov.pl/WDU K/2013/6007/akt.pdf (text in Polish),
e POP 2017: https://edziennik.malopolska.uw.gov.pl/WDU K/2017/811/akt.pdf (text in Polish),
e POP 2020: https://edziennik.malopolska.uw.gov.pl/WDU K/2020/6337/akt.pdf (text in Polish),
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? The Air Protection Programme for the Matopolskie Province 2023

The Air Protection Programme for the Matopolskie Province 2023 is currently binding.
The new update is available on the website: https://powietrze.malopolska.pl/program-ochrony-

powietrza/

? Implementation of the Air Protection Programmes 2008-2022

Documents summarising the implementation of the Air Protection Programmes for the
Matopolskie Province in the years 2008-2022 are available on the website of the Marshal’s Office
of Matopolskie Province (link: https://powietrze.malopolska.pl/program-ochrony-
powietrza/efekty-realizacji/ — text in Polish).

The ecological impact

In 2023, the Municipality of Krakow was subject to an inspection by the Matopolskie Provincial
Inspector for Environment Protection. The purpose of the inspection was to assess the actions
performed under the Air Protection Programme in 2017-2019, with a particular focus on the extent
to which they have actually been implemented and achieved the planned ecological impact.* The
inspectors of the Provincial Inspectorate for Environment Protection stated that the actions under
the POP for the Municipality of Krakow had been performed in good time and had achieved the
required ecological impact.
* The ecological impact is reflected by reductions in pollutants introduced into the air achieved as a
result of implementing the corrective actions set out under the programme.
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Anti-Smog Resolution

On 15 January 2016, councillors adopted a resolution
limiting the operations of installations that function on
the basis of burning fuels, introduced to the area of the
Municipality of Krakow.

SINCE 1 SEPTEMBER 2019, THE BURNING OF SOLID
FUELS IN THE AREA OF THE CITY OF KRAKOW HAS
BEEN PROHIBITED.

What are the provisions of the Anti-Smog Resolution?

No solid fuels
are allowed in
installations

Fuels allowed for combustion:

Gaseous fuels, i.e. high-methane or nitrogen-rich natural gas
(including liquefied natural gas), propane-butane, agriculture
biogas or other types of flammable gas,

light fuel oil.

However, the resolution does not restrict
the possibility of using district heating,
electricity, heat pumps, photovoltaic
installations and solar collectors.

v

The resolution does not apply to installations requiring an
integrated permit, a permit for emission of gases and dust

into air or the registration of the installation - Article
96(8) of the Environment Protection Law.

Link to the resolution (text in Polish):
https://edziennik.malopolska.uw.gov.pl/WDU K/2016/812/akt.pdf



https://edziennik.malopolska.uw.gov.pl/WDU_K/2016/812/akt.pdf

? Installations used in gastronomy
(e.g. pizza ovens, barbecues and grills)

USE PERMITTED USE PROHIBITED

Devices and equipment used in mobile | Installations used in gastronomy
gastronomy facilities, i.e. during events or | adapted to handle not more than 500
occasional parties (because, in accordance with | people a day.

the definition set out in the Environment
Protection Law, these devices and equipment
are not installations, hence the provisions of
the Anti-Smog Resolution are not applicable).

These installations are not subject to
registration pursuant to Article 152 of the
Environment Protection Law.

fixed installations and installations
permanently operating in one place - if they
are installations used in gastronomy adapted
to handle more than 500 people a day.

Such installations are subject to registration at
an environmental protection agency pursuant
to Article 152 of the Environment Protection
Law. Pursuant to Article 96(8) of this law, they
are exempted from the prohibition imposed by
the Anti-Smog Resolution.

Entities using such installations are obliged to
register the installations.

The Provincial Inspector for Environment
Protection may suspend the operation of an
installation that has not been registered or is
operating in breach of the requirements set out
in the notice (pursuant to Article 367 of the
Environment Protection Law).




Barbecues, grills, grates, roasters and smokehouses

used by residents

USE ALLOWED

USE PROHIBITED

portable lightweight garden equipment
(barbecues, grills, grates, roasters)

Smokehouses - if the emissions are
introduced into air in an organised
manner, i.e. using technical measures
intended for this purpose, then such an
installation requires an emissions permit
or must be registered (depending on the
scale of emissions produced) due to the
controlled technological process of
generating  smoke  with  specific
characteristics, taking place in the
smokehouse.

stationary installations, i.e. fixed,
heavyweight equipment (barbecues, grills,
grates, roasters), constructions permanently
operatingin one place.

Smokehouses - if the emissions are
introduced into air in an disorganised
manner, i.e. not using technical measures
intended for this purpose (a technical
measure: e.g. chimney, mechanical
ventilation).




Experience of the Municipality of Krakow

The air quality has improved thanks to the consistent execution of policy by the City in
cooperation with the Air Protection Programmes developed under an air quality management
system.

The large-scale grant programmes and support programmes for residents that have been
implemented were of vital importance. The success would not have been possible without the
significant involvement of the residents of Krakow and their participation in the process of replacing
furnaces. Theresidents of Krakow have shown considerable responsibility and ecological awareness
by deciding to replace their furnaces. As a result of these actions, the share of local sources of
pollution in the City, and their influence on concentrations at measuring stations, has significantly
decreased. Currently, almost 100% of the city’s buildings are ecologically heated.

NEAR-GROUND EMISSIONS RESTRICTION PROGRAMME

(Polish: Program Ograniczania Niskiej Emisji, PONE)
8000 7384

7000
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4242
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3085 298
3000 2100 2315
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1000 391 J 1
0 d p ) P P L P L P L P L P
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M Number of grants awarded M Number of furnaces removed ld Number of applications submitted
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Energy renovation programme for one-) “STOP SMOG” Programme
family buildings in the City of Krakow \ :
\ - removal or replacement of devices or

- insulation of external walls, G RANT g — . systems that are no longer compliant with
- insulation of roofs, flat roofs, ceilings above : low-emission standards to devices that are

the last floor or last insulated floor, P ROG RAM M ES compliant with the standards,
- insulation of ceilings above non-insulated — / - thermo-modernisation,
basement or floors on the ground, - connection to heat distribution, gas or

- replacement of windows, y electricity grids,
- replacement of external doors, by - installation of renewable energy sources.

- replacement of garage doors. b N

Micro-retention of rainwater or B Family allotment gardens supporting
meltwater in Krakow programme
- el e, - develop.mer?t of garden infrastructure,

" - modernisation or renovation of
- closed, free-standing tank on the ground, Renewable energy sources infrastructure in common areas intended to
g enensysiem development programme in the area of be made available to the residents of Krakow

- drainage system, the Municipality of Krakow
- irrigation system.

- air heat pump, N\
- ground heat pump,

- solar collectors,

- photovoltaic installations.

Implementation results

As aresult of consistently implemented actions in accordance with the Air Protection Programmes,
the concentrations of substances recorded by monitoring sites are continuously dropping.

In 2022, seven out of eight monitoring stations recorded values of the annual average
concentration of PM10 particulate matter complying with the standard (a renovation of the City
Heat Distribution Company’s installation meant there was no assessment for al. Krasinskiego in
2022).




ANNUAL AVERAGE CONCENTRATION OF PM10
PARTICULATE MATTER 2006-2022
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PM10 emissions in 2018, only from urban
sources (near-ground emissions)

PM10 emissions in
575 tonnes 378 tonnes 2021 (40 tonnes)

_______ and in 2022 (10
o b tonnes) just from
urban sources
(near-ground
emissions)

—

Over the past years, there has been a consistent decrease in the number of days where the daily
average concentration of PM10 particulate matter has exceeded the limit value.

NUMBER OF DAYS WHEN PM10 EXCEEDED THE LIMITS
more than 50 [ug/m3](standard)
Permitted frequency: 35 days
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Legend:
| Sign Explanation
K Communication monitoring station
P Industry monitoring station
T Urban-background monitoring station

Annual average standard for PM10
particulate matter - 40 ng/m?3
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In addition, the annual average concentration of PM2.5 particulate matter has shown
decreasing trends over many years. In 2022, a stricter standard (introduced from 2020 onwards)
was kept for stations ul. Bulwarowa and os.Piastéw (a renovation of the heat distribution
installation meant there was no assessment for al. Krasinskiego in 2022).

ANNUAL AVERAGE CONCENTRATION OF PM2.5
PARTICULATE MATTER 2010-2022
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particulate matter - 20 pg/m3(until 2020
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BRI

The annual average concentration of benzo(a)pyrene (limit value of 1 ng/m?3) was around 5 ng/m?3
at the urban-background station (ul. Bujaka) up to 2016. In 2022, its value had decreased to 1.77 ng/m3.
For reference: Sucha Beskidzka - 7.14 ng/m3, Nowy Targ - 6.59 ng/m3.

CONCENTRATION OF
BENZO[A]PYRENE IN
KRAKOW COMPARED TO
OTHER CITIES AND TOWNS IN
THE MALOPOLSKIE PROVINCE

" Krakow, ul. Bujaka
" Sucha Beskidzka

. Nowy Targ

2022

ANNUAL AVERAGE CONCENTRATION
VALUES OF BENZO[A]PYRENE 2013-2022

4 ~

2 A\

2013 2014 2015 2016 2017 2018 2018 2020 2021 2022

® Target level of

® ul. Bulwarowa ® ul. Bujaka
benzo[a]pyrene

12




At the urban-background and industry monitoring stations, the annual average concentration
limits for nitrogen dioxide have not been exceeded for many years.

At the communication monitoring station at al. Krasinskiego, measurements exceeding the limits
are gradually decreasing. These high measurements are due to the station being located in an
extreme environment - among dense and high buildings of a “street canyon”, between six road lanes,
where there is poor ventilation. These levels do not reflect the air quality citywide, only in
communication routes of similarly high road traffic.

ANNUAL AVERAGE CONCENTRATION OF
NITROGEN DIOXIDE 2006-2022

m al. Krasinskiego (K) = ul. Dietla (K) ® ul. Bujaka (T)
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Legend:
\ Sign Explanation
K Communication monitoring station
P Industry monitoring station
T Urban-background monitoring station

Annual average standard for nitrogen
dioxide - 40 ug/m?3
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Currently, almost every building in Krakow is heated ecologically. Between 1995 and 2022, more
than 45,000 solid fuel furnaces were removed and replaced by ecological heating sources and
almost 4,000 renewable energy source installations were installed.

Still in 2020, only every sixteenth residential building in
Krakow had a system installed.

-mnnmnmn?nﬁm

In 2021, it was every eighth residential building in Krakow,

&= iTTRem: dane s
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and in 2022, every fifth residential building was equipped
with this kind of installation.

amtiBc it Ren-gere e
) t 1 t

All the micro-installations connected to the grid in the Municipality of Krakow in 2020-2022 have
a combined power of 69.7 MW.

Thanks to this, carbon dioxide emissions are reduced by 47,000 tonnes a year - the amount
absorbed by nearly 8 million trees.

It is estimated that only around 100
buildings in Krakow are heated by
installations powered by solid fuel,
as their only source of heating.

As a result of the actions
undertaken, almost 100% of all
buildings in Krakow are heated
ecologically.
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MONITORING

AND REPORTING

ON THE AIR QUALITY
CONDITION

There are currently 8 reference air quality
monitoring stations in Krakow.

Using funds from the city budget, the mayor of Krakow has bought five out of the eight monitoring

stations in order to strengthen the monitoring network and to provide residents with more accurate

information.

Station

Owner

al. Krasinskiego (K)
ul. Bujaka (T)
ul. Bulwarowa (P)

Inspectorate General for Environment Protection

ul. Dietla (K)
ul. Ztoty Rog (T)
os. Piastow (T)
os. Swoszowice (T)
os. Wadow (P)

Municipality of Krakow

,r/rh\

.

uI Ztoty RO,

ﬁetla

%&“ﬁ%

/ al. Krasiriskiego skle ) g—/p\
| /
\ uI Bujaka

o — po =8 .
nyy L & > 4
. ¢ {
Os. Plaitow =i 0 Waddéw
A 3
N\

1®
S~ ulBulﬂ

_

/ T — Communication, B — Urban-background,
“‘5 I —Industry




Krakow has sufficient monitoring stations to make air quality assessments in the city (by law, cities
like Krakow require at least three monitoring stations).

Statement on air quality condition

Air quality assessments and observations of changes in the air quality are carried out by the
Inspectorate General for Environment Protection as part of national monitoring.

The results of current and past measurements from stations are published on the website
http://powietrze.gios.gov.pl/pjp/current. The website also has downloadable data on air quality
conditions (in the tab “Measurement data archives”):

Measurement data Map of
Map  [Station searching engine Health information . p
archives stations
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o o®
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S zezecin
O Measurement of concentrations of

1y E|J|‘/"‘ 2 £ n
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¢ |

o '@ ® raBagp Legend:

Jarsaw
e “0- @ .‘ ® o
.s o) % )""": 3 @ "/' ) a Good

Sine Moderate
et i { et
o \ H B ® : Sufficient

: % @ Very bad

Prague ?g - .. . No index

..& I—r:,nwpll

o
Ivano- Khm elnytskyi

CZECHIA

In addition, information on the condition of air quality is widely shared on the city’s platforms, such
as the Magical Krakow website: https://www.krakow.pl/krakow open city

[ 11]} 5% Public Informati
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16



https://powietrze.gios.gov.pl/pjp/current?lang=en&woj=
https://www.krakow.pl/krakow_open_city

or available via the “Powietrze Krakéw” mobile app. This application is free a
download for everyone at the website: www.krakow.pl/206595.artykul.powietrze

nd available for
krakow.html.

7
1558 alowm G 1553 a G
PM 10 1g/m>
4
-

@ Krakow ul. Dietla -— A N (6') Krakow

v Lubicz 1
# 27,00 pg/m? [ 54% of -
A nmmt @ 1o sandard 50703'53”N, 19”56'42"E

B air quality
=000 T,
L0y r1afall T

smoke from a chimney. Send us a
report. We will inform the appropriate

yourself?

KNOWLEDGE REPORT DATA OWLED! REPORT

R Send a report
& o
R 5
e I v
A ‘\‘__7_‘,-’ i prOteCt If you see burned litter, suspicious

KNOWLEDGE REPORT

In addition, information about air quality condition is very often displayed on screens at city

transport stops, as well as in information bars on the screens in city transport vehi
information boards located around the City of Krakow.

Wartos¢ aktuaha g

35.1 pg/m’

204 pg/m’
15600
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http://www.krakow.pl/206595,artykul,powietrze_krakow.html

Free city transport

The City has a Crisis Management Team for the City of Krakow whose tasks include: assessing
the ongoing and potential risks that may influence public safety in Krakow, informing the public
about crisis risks, including information about the probability of exceeding certain concentration
limits.

The city transport functions for free for a period of 24 hours, starting from midnight. The periods
of free city transport are introduced based on the everyday air quality forecast for the next day. The
forecast is divided into three 8-hour timeslots (0:00 AM-8:00 AM, 8:00 AM-4:00 PM, 4:00 PM-
12:00 AM of the next day).

Only two conditions must be met - in any two 8-hour timeslots, the concentration of PM10
particulate matter must exceed:

/ 0\ \
/100 pg/m3in an /150 pg/m3inan
[ area of the city | | areaofthecity |
| equal to or larger J, equal to or larger | KOMUNIKACJA
" / BEZPLATNA

\  than 50% / than 50%
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Summary

For several years, the City of Krakow has been fighting hard to improve air
quality, which is fully supported by society: both non-governmental organisations
and residents themselves. Thanks to responsible management, including the
implementation of Near-Ground Emissions Restriction Programme, Krakow is the only city in
Poland to have eliminated almost 100% of near-ground emissions in the city area. This would not
have been possible without the significant involvement of the residents of Krakow and their
participation in the process of replacing furnaces. As a result of the actions implemented, over
45,000 furnaces and boiler rooms have been removed and nearly 4,000 renewable energy source
installations have been installed. This includes the estimate of 20,000 furnaces replaced by
residents from their own financial means, which is a clear sign of the scale of involvement. As aresult
of these actions, the share of local sources of pollution in the city, and their influence on
concentrations at measuring stations, has decreased considerably. Almost 100% of buildings in
Krakow are now heated ecologically.

The City’s next course of action includes the transition to renewable sources of energy,
improving the energy efficiency of buildings, developing low-emission transport and
electromobility, and limiting incoming emissions by actively influencing the metropolitan area in
order to accelerate the implementation of anti-smog resolutions in the Matopolskie Province. This
involves the ambition to replace all unrated boilers from all over the region with low-emission
heating systems.

We are aware that, despite a visibly decreasing trend in the concentration of pollutants, there is
a long way to go, particularly with restricting pollution coming from transportation or incoming
emissions from the neighbouring municipalities, which currently have the biggest impact on the air
quality condition in the city. Our goal is to intensively influence the neighbouring municipalities by
sharing our experience and creating a low-emissions policy.




