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Vind, Christian Leif Aarestrup

Fra: - Niels Eigtved [nce@webspeed.dk]
Sendt: 5. novémber 2009 17:18

Til: MST Miljgstyrelsens hovedpostkasse
Emne: Luftforurening ‘

" Ved gennemlaesning af haringsmaterialet il udkast af 26. oktober d.3. i} "Luftkval itetsplan for
partikelforurening i Kebenhavn og Frederiksberg” samt dele af baggrundsmaterialet — f. eks. Miligprojekt Nr.
1021 2005 — har det forundret os, at der tilsyneladende ikke omtales luftforurening fra togtrafik. Specielt . -
forureningen fra de dieseldrevne lokomativer, der fortsat karer gennem Kebenhavn 0g i lange perioder holder
parkeret med gaende motor pa @sterport Station, ville vi gerne have nzermere belyst.. ‘
Hvad er forkiaringen pa den manglende omtale? : '

Med venlig hilsen,
Elsebeth & Niels Eigtved

Trondhjemsgade 2., 2.tv.
Kabenhavn &

08-12-2009




Vind, Christian Leif Aarestrup

Fra: ... -Philip Douglass [Phil@Douglass.dk]

Sendt: 6. november 2009 12:31 T

CTi: MST Miljgstyrelsens hovedpostkasse _ _ S
Emne; : - - Heringsvar: Luftkvalitetsplan for partikelforurening i Kebenhavn og Frederiksberg

‘Tillad mig at skrive pd mit modersmdl, Englisk:

I'm pleased that the EU has rejected the Danish.government;s
application to again postpone compliance with air quality standards. =
Substantial improvements to our air quality are long overdue.

I read the draft "Luftkvalitetsplan", and I have a number of comments:-

- 0. The email address to send hearing replies (mst@mst.dk) is not
clearly visible on the web-page that contains the draft document. T
- found the address in an advertisement in our local newspaper.

1. Tabel 3,."O§ersigt over kilder til 1uftforureniﬁg", shows that
. particles from brakeg, and “"vejstev" are significant socurces, but the
"Reduktionsmulighed" column does not make any sense: :

"Ingen reelle'reduktiqnsmuligheder: Omlagning af trafik til mindre ﬁeje
vil vere imod hele princippet i den danske byplanlagning."

I think it is clear that the emissions from brakes are directly
_proportional to the total amount of motor traffic in. the city and
completely unrelated to whether the traffic is on large or small roads.

A real possibility for reducing emissions from this source is to
reduce the total motor traffic volume. '

2. The section, "Kommunale indsatser for at reducere luftforurening"
says: "Kommunerne rader ligeledes over egne virkemidler til at begranse

. vejtrafikken, sarligt i byomraderne. Her kan neEvnes ...
_parkeringsrestriktioner"

~ I-think this statement is misleading because it does not mention that
Kommunerne are greatly discouraged from raising parking fees by the
National government's so-called "Skattestop". . Thig policy sends
-revenues from higher parking fees to the national government rather than
to the Kommunerne, and has directly prevented politicians in Kebenhavn
from raising parking fees to balance supply and demand, and improve our
Calr quality. o : : ' : :

_ 3. 1 take issue with the Miljeministeriet treating the problem of
particles from traffic in isolation from the other urgent problems

_excessive motor traffic has created: NOx pollution, CO2 emissions,
‘health~damaging traffic noise in around 25% of all homes, traffic'
accidents as a leading cause of death.

. An integrated appicach to these problems can, in my opinion, only come
to the conclusion the best way to address all.of them is to internaliz
these social costs so the polluters pay the real cost of their
lifestyle.. Unfortunately, it is clear that the Danish government is
. mere interested in protecting motorist from paying the real costs of
their overconsumption, than they are in protecting the health of me and

my family.

Finally, I would like to express my disappointment to live in a country
that plans to have urban air quality as unhealthy as legally allowed. I
think 35 days exceeding healthy emissions levels is 325 days too many!

—Philip Douglass
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Luftkvalitetsplan ﬁ.)r pai'tikelforurenirig i Kabenhavn og Frederiksberg ‘

Nordisk Aluminat A/S er'en dansk producent af calcmmmagnesmmacetat (CMA) som i flere EU-projekter
er blevet brugt til begrensning af partikelforurening. Safremt det ikke lykkes at nedbringe partikelniveauet
tilstrazkkelig med de metoder, som er beskrevet i luftkvalitetsplanen, tillader vi os at gare opmearksom. Pa, at
CMA kan anvendes til at nedbrmge bidraget fra vejstov, som jf. tabel 3 udger 8,8 %.

: I 2004 blev der som del af et EU-LIFE projekt om partlkeifomrenlng, gennemfart forseg i Stockho]m med
- udspredning af en 25 % vandig oplasning af CMA. Forsagene viste en reduktion af PMy, pa 35 %. Resulta-
~ terne er beskrevet i ”Studies of some measures to reduce road dust emissions from paved roads in Scandina-
- via” af Michael Norman og Christer Johansson (kopi vedlagt). Der er ligeledes gennemfart forsag i Klagen-
furt | @strig (se evt. www.feinstaubfrei.at og www life-cima.at). Nordisk Alummat A/S har leveret CMA til -
fors;aget i Stockhoim samt tit en del af forsegene i- Klagenfurt

. CMA bmder det stav, som hgger pa ve_]banen IMlljrastyrelsens ”Bllag til Danmarks meddelelse om udsat-
 telse af fristen for overholdelse af gransevardier for PMyq i Danmark i medfor af artikel 22 i direktiv
~2008/50/EF” af 27. oktober 2008 stir, at et stort bidrag til TSP kommer fra ophvirvlet stov fra kerebanen, | .

Stockholm regner man med, at ca. 25 % af PM, fra vejstov skyldes ophvirviing, Det er en af drsagerne til, at
det giver gode resultater pi PM,, at binde vejstavet. Denne metode kan naturhgws ikke sta alene, da nogle af .
‘de mindste partikler er meget lang tid om at sedimentere — eller aldrig nar det, Stevbinding med CMA kan
med fordel anvendes som supplement ved spldsbelastnmger fx ved specxﬁkke vejrforhold og pi udsatte
ve_;straekmnger som H.C. Andersens Boulevard 8

CMA er et m:h;avenhgt produkt Det kan ogsa anvendes som temiddel og vores produkt (]CE AWAY og
DUST-AWAY) er Svanemarket som dette. Der findes endnu ingen miljgmarkekriterier for stovbindere, men
det anvendes i samme eller mindre mangde il stovbinding som til glatfarebekzmpelse. Selvom bidraget fra
vej- og havsalt ikke teellermed i arsmlddelvaerdien for PMq, s4 kan de ligeledes blive reduceret, hv1s storv-
bmdmg og glatfarebekaempelse sker med samme produkt pd de udvalgte vejstraeknmger

 Vejdirektoratet har for en del ar siden regnet sig frem til, at CMA var en meget dyr lrasnmg ‘Vikan oplyse, at
CMA ikke koster mere end fx calcium- eller magnesiumklorid, som ogsa bruges til bade stavbmdmg og glat—
fﬂrebekaempelse men med CMA undgas korroszonsskader fra klorid. ' :
Ter naturligvis velkomm_en til at kontakte Nordisk Aluminat AJ S for mere informatiot.

Venlig hilsen

NORDISK ALUMINAT A/S

Adm. dxrektm'

Kopi sendt til: ' :
Kebenhavns Kommune: Overborgmester Ritt Bjerregaard og Teknik og Mlijgborgmester Klaus Bondam -
Frederiksberg Kommune: Kommunaldirekter Suzanne Aaholm og By-og Mlljzdirekter Jacob Nordby
Miljeminister Troels Lund Poulsen

Nordisk- Alummat AlS - Stejlhej 54 - P.O. Box 75 - DK-4400 Kalundborg Tif.: +45 5955 0700 + Fax: +45 5955 0707
www.aluminat.dk ~e-mail: info@aluminat.dk - CVRIV.A.T. NO. DK70895528
Roskilde Bank - DKK-konto: Reg.nr. 6160 konta nr..2225551, IBAN nr. 5861600002225551
SWIFT: ROBADK 22 - EUR-konto: Reg.nr, 6160 konto nr. 9696622, IBAN nr. 1361600009696622
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Absiract

In this paper we uqnwns. quaniitative assessments of differsnt measures to reduce the PMI0 levels along streets in
Scardinavian cities based on tests in Stockhotm, The effect of the uss of studded tyres on concentrations in a street canyoy

has beert quantitatively assessed using manitoring data. A 10%

decrease in the fraction of studded tyres was estimated 1o

reduce the weekly average street canyon PM 10 levels (due to local road ebrasien) by about 10 pg m™ if only daytime and
dry strest conditions were considered, These resuits are obtained by correlating the increase in PM 10 levels during autumn
with the increased use of studded tyres. Since thé share of studded tyres is around 75% in Slockhelm during wintertime,
the peak springtime PMI10 levels that oecur during dry road conditions would be substantially fower if the use of studded
Lyres were regulated. Intense sweeping of washing of lfte pavements resulted in marginal reductions (< 10%) and. will have
no impertant infiuenge on the PMIQ levels with the methodologies and working machineries tésted here. Application of
calcivm magnesium acelate (CMA, Ice Away, as 25% water solution) on Ihe roxd surface of a highway dusing dry
conditions resulted in an average reduction of around 35% in the daily PM10 averages. The most efficient way to reduce
PMIQ levels in the long-terin and Tor a large area is to reduce the use of studded tyres, while application of CMA may be
efficient to reduce peak fevels, which frequently oceus during dry rond conditions in spring. :

© 2006 Elsevier Ltd. All rights reserved.

Keywords: vZ_.n_m.mE%nn 1yres; Sweeping of roads; Dust binding; Road wear

1. Introduction

Long-lerin messurements have shown high levels
of PM10 in Siockholm City and along busy roads
and highways in Sweden during winter- and spring-
lime. The monthly averages in Stockholm has been
observed to be above BOpgm~> for March and
Aprit during 1909-2004 and daily averages extend-

*Cosresponding author, Tel: +468 5082888, -
Tax: +468 50828991, '
E-prail address: z:o:%—.:o:ug@a_s.sz (M. Norman),

" 1352-2310/% - see front matter € 2006 E«o&nn tad. Al rights rescived,

toi: 19, 16 6/i.atmosenv.2006,05.622

ing above 200 pgm™ For several days diiring each
year (Johansson et al., 2004). The annual averages
have been between 30 and 50 pgm ™ for three busy
streets, shown in Table 1, which is close lo the
European Union (EU) environmental quality stan-
dards of 40 pgm™ for PM10. According Lo the EU
directive (1999/30/EG) the daily averages of PM10
should not exceed 50 pgm ™3 for more than 35 days
during cach-year. As shown in Table 1 this limil has
been exceeded at all three streets during the years
1999-2004. The main reason for {he exceeding
values is the local road dust generation from the
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‘Table |
- Anaual mean PM 10 levels and number of ddys execeding 50 ugm™ éach ‘year al three sireet canyon meaguring sites in Stockholry
<nu.n . . Hornsgatan Norrlandsgatan - . Sveavigen )
Annual average  Nombee of days — Annual averzge 2..:5._?,2 of days . Annual average - Number of days
pgm™? > Stpgm™ pgm™ o S0pgm™? pgim™ =50pgm™
2000 . 462 . 103
200 . 41,1 B4 . . .
2602 47.5 ol 18.3 86 41.3 74
2003 455 ) 73 - 36.8 80 . 193 75
2004 4.4 Ul 31 63 B 330 59

Ansmal mean EU Timit value is 40 g m and the number of days allowed 10 exceed SBpgm™* ix As.

roads {Omstedt <t al,, 2005). Long-range transport
is of éome importance for the annual tmean levels
but of marginal importance for the springtime
levels: Likewise vehicle exhaust emissions have been
found to contribule only marginally to the observed
PMI19 levels (Omstedt el al., 2005) in contrast to
many European cities outside Scandinavia where it -
may account for 50% or more of the local PM10
levels (Querol et al., 2004), Qther important factors
arc metearological paramelers such as dry road
sutface and wind speed but also traction sanding of
thie streets (Kupiainen ¢t al., 2005). Similar pro-
blems with elevated PM10 Tevels as in Stockholm
have been reported from several other Scandinavian
cities like Helsinki (Pohjola et al., 2002; Laakso
el al, 2003}, Oslo (Liitzenkirchen and Lutnaes,
2005), Trondheim and Bergen (Laupsa et al., 2005)
as well .as Gothenburg. and Lycksele {Areskoug
el al., 2004). )

No significant decreasing trend has been observed
in the PMI0 levels during the last § years in
Stockholm in contrast lo several other European
cities (Van Dingenen et al., 2004). A recent review
on health effects of coarse particles offers evidence
of significant impacts on human health and
concludes that special consideration should be given
to regulate coarse particles. separately from fine
parlicles {Brunckreef and Forsberg, 2005), In order
lo reduce the PM10 . levels during winter- and
sptingtime in the Stockholm City area {and other
Scandiavian eities) it is necessary to quan titatively
assess the imporlance. of different measures. In this
study we use feasurement data Lo evaluate the
importance for PM10 leveis by reducing the use of
studded tyres, increased sireel sweeping, increased
street washing and the usage of calcium magnesium
acetale as road dust binding material.

2. Methods and site description

The air quality in the Stockholm area is
continuously monitoréd by the Stockholit Environ-
ment and Health Administration. The monitoring
network includes air quality measurements at three
busy streéts in central Stockholm and ond station at
raof level within the cily. For PMI0, automatc
instruments lapered element ogcillating microba-
lance (TEOM), "Rupprecht and Pataschnik)
equipped with PM10- and PMZ.5-inlets are used.
Two electrical ball-valves are used to automatically
switch between (he two inlefs. NGO, 'is monitored
with Chemiluminescence, analyzers {Thermo Flec-
tron). Number of vehictes of different Lypes and -

. thefr speed is measured continuousky. -

Hornsgatan is oriented from east 1o west and the
Lraffic intensity is about 35,500 velicles per day
during weekdays. The measurements are perlorimed

“on the northern side of the street. The measuring

site al Hernsgatan is deséribed in  detai] by
Gidhagen et al. (2004a).

Nortlandsgatan is s 15 m_ wide two lane one-way
street surrounded by 24 m high buildings on both
sides. The street is directed from north to south and
the traffic intensity is about 10,000 vehicles per day
during weekdays. The measuiements are perfoimed
on the western side of the street 2m above street
levels, N

‘Sveavigen is a 33m wide four lane sireet
surrounded by 20m high houses on both. sides.
The street is directed from north to south and the
traffic intensily is about 30,000 vehicles day during
weekdays, The measurements are performed on the
western side of the streel 2m above sireet levels..

Identical instruments for NO, and PM10/PM2.5
as for Uit street sites are lovated at the urban

P
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background station Rosentundsgatan, about 600 m
SE of Hornsgatan and at 30m height. At this site
traffic emissions on nearby streets havé limited
influence of thé concentrations and it may therefore
be regarded as representative for the urban back-
ground. -

Meteorological parameters including wind speed,

wind direction, temperature, temperature vertical

profile and relative humidity are measured at roof .

level in central Stockholm, The wetness of the street
surface was monitored at Nerrlandsgatan using a
simple clectrical resistance wire during Janwary 2003
until Maech 2004, ’
Additional measurements wére performed along a
four lane highly- trafficked highway (around 60,000
vehicles per day) between Stockholm City and
Arlanda airport at Vallstanss north of Stockholm

during Feb-May 2004, The highway is directed

norih to south, and surrounded with open fields.

" The same site was used in. 2003 and is described in

Gidhogen et al. (2004b). Three sites along the
highway were established for automatic PMI0
measurements, They were placed about 1 km apari
and located 2m from the road on the easters side,

. Around each station was a'1 ke stretch treated in

different ways, One road. stretch (8) was left

- untreated as control, on one stretch (E) the road

surface "was washed with high-pressure water
systems and on the third rosd stretch (N) the road
surface was treated with calcium magnesium acetate
{CMA) to prevent suspension of road-dust. Meteot-
ological parameters such as- wind speed, wind
direction and temperature were monitored right
next lo the highway. Before.ainy treatment was
made the differences. in PM10 concentrations

between the three stations were fess than 5% of -

the daily averages if' only westerly winds were
considered (cf. Table . : )

Enol ! 90 (2006) 6154-6164

3. Results

il Influence of studded tvres

During each spring (February-April) a significant
increase in the PM10 levels have been observed for
three street stations in Stockbolm, as presented in
Fig. 1. There are no indications of elevated NO,
levels during winter and springtime (c.f. Fig. 1)
showing that the elevated PM10 levels during the
same period not is'caused by vafiations in meteor-
ological conditions like the frequency of stable
conditions. During each fall there is also an increase
iti the fraction of studded tyres used, while the
opposite- situation ocours during springtime._as
shown in Fig. 1. Studies in laboratories vsing a
road simulator by Gustafsson et al, {20035) have

_shown thal the use of siudded tyres increased the

PM 10 emission 40-50 times in comparison to winter
tyres without spikes. Similar studies by Kupiainen
<t al. (2005) have also shown that particle emissions
increases several times with the use of stadded tyres
but it also further increased if traction sand were
applied {o the pavement. Kupiainen et al, (2003)
further reported that the average fraction of the

patticle emissions from asphalt was around 75%

compared 1o 25% from the sand, which is similar o
tesults obtained in real world urban studies in the
city of Hanko in Finland (Kupiainen and Terva-
hattu, 2004). The observed time-lag belween the
increase in wse - of studded tyres and maximum
PM10 levels in Fig. 1 is explained by the fact that
the emission of road dust, independent of source,
mainly takes place during periods with a dry road
surface {Tohansson et al, 2008), which. is mote
common during springtime. This is clearly exempli-
fied in Fig. 2 where efevated PM 10 levels onty ocour
when the street was dry, For the same time periods

—&-==NOx Homegalan

300 1
’ _. = PM10 Sveavigen.

w—a-—PM1Q Homeygatan

=R fraction shydtded Hres

T <= PM10 Nomandsgatan . 100%

Y- Lt
2003-01-01 2003-07-02

T 2004-01.01

o - o 75%

Fraction stugded tires

B .. —— 0%
2004-07-01 ©.2004-12-31

Fig. 1. Weekly averzge PM10 and NO, tevels Iogother with the fraction of studded tyres o light duty vehicles in Stackbolm Cily. .

M, Novman, C. Joh

6157
400
0= NOY .
300{ —e— FMiD !
L=
ﬂn. wommes  Siragt drynass @
200
2. i
100 4- ! %
o . i
G8-leb 19-feb 12-fab 4-eb 16-Teb 18-foby - 20-leb 22-leb 24-tabi Nm.“mu. 28-feb

Fig. 2. Observed PMI0, NO, and street welness at Notrlandsgatan during February 2004, The sireet sensot signalis one during wei sirce

conditicins and zero during dry conditions.

no diffgrence between wet and dry conditions is

o_u.mn:an_ in NO,.

Out hypothesis is that local emissions of dust-

particles from the stceets originate from:

(i) direcl emissions during dry conditions duc 10

" obrasion of the road surface by studded tyres,

(i) direct emissions during dry conditions due 16

wear (mainly by stidded tyres) of traction sand

ot wear of accumulated dust (formed due to
wear during wel periods),

{iii) vehicle induced sitspension of accumulated dust

or traction sand during dry conditions. Accu-
mulation of dust on the roads oceurs mainly

during wet pericds and ean be due to {in-

creased) wear due 1o studded tyres, bul is also
further increased if traction sand is added,
For -:aﬁﬁnﬂ,oaa in street canyons it may be
difficult to distingnish between the three different
source mechanisms. ‘In this study we have tried to

. minimize the influence from Lraction sanding and

suspension, ' 1.6. mechanism ii and iil, ‘a8 well
variation in the background levels in order to
estimalte the source strength for PM10 due to road
wear from vehicles equipped with studded tyres, i.e.
mechanism (). The fraction of light duty vehicles
using studded tyres is manualty counled every week

from October threugh May in central Stockholm.

with around 500 vehicles being counted each time.
We assume the fraction to be constant during the
weeks'as well as homogeneously distributed within
the Stockholm City area. The importance of the

- fraction of siudded tyres on the PMI10 levels was

assessed by using the street station measurements.
Locat background levels (taken from measurenients
al. roof level at Rosenlundsgatan) have beer
subtracted from all PM10 data in order to minimize

the influence of other sources than the local traffic.
Data during hours with wind directions (WD) that
bring roof level air down to the stations have been
excluded (southerly winds ie. 135<WD <225 for
Hornsgatan and easterly winds j.e. 45 <WD <135
for Norrlandsgatan and Sveavigen) as deseribed
by Qidhagen et al. (2004n); Also only hours with
dry street sutrface conditions during daytime
(07:00-19:00) were ingluded. Dry - street surface’
conditions were. estimated using the street surface’
wetiness measurements at Norrlandsgatan, logether
with no precipitation for the three previous hours
and 2 relative humidity <90%. During October
throngh early December 2003 the weather was
unusuaily warm with the lempefature rarely below.
zero (in total 5 days during October and Novem-
ber). Due to this no traction sand was applied on
the streets wntil the bepinning of December. i
Fig. 3 we present the weekly average PMI0 levels in

Stockholm in relation to the fraction. of studded

tyres for the perfod withoul any traction sand on the
streets. Nots that the data in Fig. | correspond to all
road conditions, whereas only daytime and dry
condition is included in Fig. 3. The tesults from
least squares linear regressions (shown in Fig. 3 and
Table 2) shows that during autumn an increase in
the fraction studded tyres with 10% causes an
increase in the weekly PM10 ievels of betivesn 10
and 1lpgm™ during daytime with dry road
conditions with 7> = 0.60-0.64. Only small varlation
between the streels could be observed -even though
the amount of traflic on the sireets differs. No
correlation between fraction of studded tyres and -
NO, levels is observed (< 0.2 for all streets, not
shown}, supporling the in lication that-the increaseé
is not caused by the variation in meteorology,

The decrease in PM10 levels during the spring
2004 also showed a linear correlation with the use of
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Fig. 3, Scatfer plot of weekly average PM (0 Jevels a Stockhoim City sgaing fraction of studded winter ;awm on light duty vehicles. Upper
pinel; date from October-Descmber 2003, Lower panel: dala from .»nfEEu..,ZE. 2004. Only data during dry streel canditions deylime.

has been included. The vertical bars denote the standard devintion,

“Table 2

Cetober-December 2003 -

) . Observed .n_w__cam_.mvm between :...H_n_w. EMIQ levels znd fraction of studded tyres uscd shown in Fig. 3

_ March-May 2004

Relation . la N Relation e N
Hornsgatan PMIO = 16].3%,+ 6.2 0.60 207 PMI0 = 202.3%, + 30 | 3BT . 312
" Sveavilgen | PMIG = 111.7%,i-1.5 0.64 275 PMI0 = 1198%,+11.6 0.67 216
Notrdandsgaian PMIO = 106.8%,) + 0.8 0.64 275 . :

ay denolds _wu._.«nn:..:_ of light duty vehicles using studded tyres, Nis

studded tyres (Fig. 3 lower panel). During winter

- "and spring traction sand was applied on Lhe street

" pavement with in general the same froquency .at alk
“studied streets, Later in spring also cleaning of the

streets took place bul the decrease was observed
well before the first cleaning (data points above
40% studded tyres were before any strect cleaning).
The PM10 ‘leveis al' Sveavigen decreased. with
almost the same linear relationships during spring-
time a3 the increase in autumn.. On Hornsgatan
however, 2 20 ug m™? decrease for a 10% decrease in
the fraction of studded tyres was ohserved which
was about double as during sutumn. The result

number of data points facluded,

from this study clearly shows that there js'a m.:osm. ]
relationship between the use of studded tyres and

the PM10 levels in Stockholm. The exact quantity of
the relationship is difficult to estimate due to other
influencing  factors.- For example although no
traction sanding was applied for the autumn the

. particles emitied from the abrasion by the studded

tyres might Lo some part accumulate on the streets
and Jater cause increased emissions due to the so
called sandpaper effect, Another important factor s
the length and ‘duration of the dry surface period
used for the study, In the study by Omstedt et gl.
{2005) they found- that the emission of particles

M. Norman, C. Jol 7 An

increases if the wot period before the dry period was

longer since the abrasion continuously occurs, but
that the actua! emission into the gjr only occurs
when the surface later gots dry. "

Studics in Oslo by Bartonova et al, (2002} also
showed a linear relationship between the use of
studded tyres and the. observed PM10 concentra-
tions. The average wintertime PM10 concentration
decreased with | pgm~ for a decrease of 10% in the
use of studded tyres and up o 2ppm=? if gnly days
with low wind speed and no precipitation was
considered. Even - though, the different way of
analysing the data between this study and the one
by Bartoniova et al., is not. directiy comparahle, the
finding of a linear relationship between PM10
conceniration and the use of studded tyres supports
the findings in this study. -

3.2, Intense sweeping of the streets’

The use of strest sweeping has been proposed to
be ‘4 way to reduce the  emission of particulate
matter from pavé roads’ (Chow et al, 1990). In
Stockholm tests wilh intense sweeping of the road
surface have been performed in order.io evaluate
the possible reduction of the PM10 levels, During
10~18 March and 10-22 April 2003, the street at
Morrlandsgatan was cleaned every night by mechan-

ical streel sweepers (Scania, Broddway). The PM10

levels were compared with Sveavigen that has the
same orlentalion and similar impact from meteor-
ological factors, like wind direction, wind speed and
road surface dryness. Fig, 4 shows the daily ratio of
the PMI0 levels at Nortlandsgatan and Sveavgen.
The results show that mo statistically significant
reduction could be observed at Norrlandsgatan
during the petiods with intense sweeping. Instead in
most cases the fesulls shows an increase in the
PMI0 at Norrtandsgatan durinig days with sweep-
ing. A comparison between the spring- 2003 and
2002 shows that the average FM10 levels as well as

2
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the number of days with PM10 levels exceading

S0ugm™ was even higher during the spring 2003
compared to 2002, when the sireet was swepi at
normal frequency (two times each spring). Qur
results are in agréement with several other studies.
For example a recent study for winter condition in,
MNevada by Gertler et al. (2006) found a significant
increase in the PM 10 emissions after sweeping of the
roads, Both Kuhns et al. (2003} and Etyemezian et al.
(2003) corapared ‘the PMI0 emissions from paved
roads that had been swept or vacoum cleaned with
roads with no treatment in Idaho, USA. Nar the
sweeping or the vacuuri cleaning had any sighificant
effects of the emitied PM10 levels. Fitz (1998) also
concluded that street swecping had no significant
effect on the PM 10 levels in Californta, A study in
*Taiwan by Chang et al. {2005) showed that intense
sweeping together with high pressure waler washing
cawsed no réduction in the PM10 levels. In the study
by Kantamaneni et al. (1996) they only observed a
significant decrease in PM10 emission by sweeping if
the felative humidity was lower than 30%. ]
However, although the swee; ing did not cause
any significant decrease in the PM10 fevels for the
following days, it might still on the long term hive
an effect. The removal of large gravels miglht
prevent some of the formation of swmaller PMIG
particies fater due to a reduction of the sandpaper
effecl. There exist also several more efficient
machines and. lechniques for street sweeping and
further studies are tieeded 1o sce. how they might
affect the PMI10 levels under different conditions
like in this study but according to our knowledpe no
study has shown a significant decrease in PM 10 due
to street sweeping, |

3.3. Washing :....n..n._ih} pressure water systens

Test of the effects from washing wilh high-
bressure waler sysiém was performed on the high-
way at Vallstanis n:i:m. Feb 20th until May 10th

Norrig/Sveav

Tt

4~ cleanad pavamant
~C-uncladnad pavamant -

28-10b-03 10-mar-03 20-mar-03

W-maedd | gapros 19-5pr-23

Fig. 4, Duily averoge PM10 raljos between Noritandsgatan and Sveavipen during March end April 2003,
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2004. The verge next to the carriapeway was washed
during night time when the weather forecast
predicted westerly winds and dey road conditions
for the forthcoming diy. Both the northbound and
southbound lanes were washed, Visual observations
in the early morning clearly showed that the ‘verge
_was wet and there was also a clear reduction in
visible dust and debris. Only periods with westerly
winds “(190-350 WD) together wiih dry  rosad
conditions were incleded in the analysis of the
effeots on PMID. An additional criteria was that

only days with mote than 5k of westerly winds have-

been used to-caleulate Lhe daily averages. In tota) 2{
days fulfilled these criteria. Fig. 5 shows the ralio
betwsen the daily  averapes PM10 levels of the
washed sireich (E) compared lo the untreated
stretch (8). During a majority of the days slightly
- lower concentrations were observed due to the
washing. The reduction was more than 10% during
8 days but there were also two days with more Lhan
10% higher PMI0 levels st the washed stretch.
Durifg most days the ohserved effect was larger
during the morning compared to the afternoon {not
shown). The average reduction for the 21 days was
" 6% (statistical significant at 95% confidence inter-

val), as shown in Table 3. For 10 out of the 21 days

- . exceeded the daily average PM10 levels S0pgm™?
‘compared with 12 days for the untreated stretch.
The reduced PMI0 levels on the washed stretch

‘could however, have been due Lo wetting of the road

surface, which reduce suspension of dust, rather
than actually removing PM10 particles. This could
also explain the larger reduction during the morning
hours. 1t is unlikely that FM10 from the untrested
strelch would affect the PM10. mcasurements along

- Lhe'treated stretch since periods with onty westerly

winds are studied. Studics next to a highway by
Kalthoff et al. (2005) showed that the . taffic
induced turbulence causes a significant transport
perpendicular of the road and not only parallel.
The study in Taiwan by Chang et ai. (2005)
observed up to 34% reduction of TSP-concentra-
tions by using both street sweeping and high
pressure washing, but no reduction in PM10 was

observed. Studies in Paris reported by Bris ¢t al. .

(1999) found that the water jet cleaning procedure
removal efficiency was around 25% for-the lotal
streel’ deposit. They further conclude that the

removal and collection efficiency for particies -
. smaller than 50 um probably was small. .

3.4 Use'of CMA

CMA (CMA, ICEAWAY, CMA 23) has been
used as anti-freezing agent on roads in for example
USA and Denmatk. Tn our study CMA was applied
to the streets as liguid solution (40 gm—2, 25%
water sclution) along a highway &t Vallstands on

1.4 .
+E/S ~ N
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. .a
D4 — il
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Fig. 5. Ratio of 1ke daily average PM1Q Tevils at Lhe washed stretch (E) and 1he Q.S>. Treated stretch {N) compared to the untreated

, streteh (8) in spring 2004 at Vallstands.

Table 3

Average PMI10 levels based on daily averages a1 Vallatanss 2004

No. days  Average daily avernges

" Average of daily ratios

. "Daily averages above 50 pgm="

Stgm™) Eqgm™ Nigm™ ES Nig ‘s E N
Untreated period © 26 420 434 256 105 1.03 7 7 7
Treated period 2} 644 60.4 423 0.54 0.65 12 i 3

"5Tis tinireated, “£" woshed and “NCMA ._.E:R_ road u..nn—n_.r
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the .nérthern road stretch (N} and on both the
northbound and southhound lanes. Around 20% of

“the atea of the carriageway was covered with CMA.

The solulion was applied during the same nights as
the high pressure washing and: the same criterion for
selecling data was wsed as' described above. The:
daily averages of the 21 days are compared with
the untreated and the washed stretches in Fig. 5.
The daily average PM10 concentration along the
CMA treated strétch showed a reduclion of belween
15% and 60% compared to the untreated stretch,

During the treated days the observed effect was |

lower in the afternoon, probably caused by removal

-of the CMA schition as it sticks 10 the tyres on

passing vehicles and is being transported away from
the studied stretch, but also dus to ‘evaparation. The
average reduction in the daily average PMI0

-concentration was 35% (statistical significant at

95% confidence interval, Table 3). The reduction in
the PMI10 levels slightly increased if CMA was
applied several days in a row. The daily average
PMI0 concentration exceeded 50 pem ™ during 3 of

the 21 'days for the CMA treated stretch compared -

to 12 days for the untreated stretch and 10 for the
washed stretch, showing that CMA might be useful
if the EU-limits are to be reached. The obscrved
effect from the CMA application is also probatly
slightly underestimated compared to if the: entire
road would be treated, because of the removal on
the iyres along- the highway. The hyproscopic

properties of the CMA sclution might change with -

Lhe relative hatmidity in the air, which in turn might
influence (he potential reduction in the PM 19 levels,

‘However, ‘no consistent relation. between En. RH
and Lhe reduction’in PM10 levels could be deduced -

from the observed data. '
Only a few test of dust binding material on paved

roads could be found in available literature. In -

Trondheim {Norway) Bertheisen (2003) repott that

by applying a 15% solution of MgClz on a hiphway -
- an average reduction in the PM10 levels of 17% was _

observed during dry days. The effect was increased

Tow.

- if the application was repeated several daysin a

m..m..m:._ﬁm:h.u:a‘x._snm&:h&:q ._ecsm.q.n__mi&:nmx
turbulence . . .

- Visually the carrjageway on the highway ' was
ciean, indicating that dust and debris is not

accumulated om a dry carriageway due to the

turbulence caused by the passing vehicles. Experi-

menis by Nicholsen et al, (1989} and Nicholson and
Bransou (1990} have shown that up to 40% of the
particulate “material. on a paved rodd could be
femoved by a single vehicle passage, but also thay
the removal is increased with driving speed. How-
ever, a sibstantiat amount of dust and debrs is
accumulated on the verge of beside the highway.
During a- major -feld campaign along a German
highway Kalthoff et al, (2005) found that. traffic
induced turbulence ‘extended as far at 50m away
from the highway which may cause a significant
suspension of the deposited dust on the verge, which
causes elevated particulate levels next to the road.
So far no studies have been made: in Scandinavia to
determine the impact on the observed PMI0 levels
of continuous emission of particles from.road wear
due to the studded tytes or from suspension (either
from wind or from traffic) of previously deposited
road dust under real road conditions,

Al Vallstanas {explorative) measurements -were
undertaken to évaluate the effect of dust suspension
using a DustTrak™ (TSI model 8250) with PM10
inlot. The experiment took place on the 29th of
March 2003, which was a dry and sunny day during
the period with high use of studded tyres (Fig. 1)
and a signifieani dust layer was present on the verge,
although no traction sanding takes place along the
Swedish highways. The DustTrak was placed in a
passenger car with the inlet tubing out of (he

‘window on the right hand side. A second car- was

driven about 20m ahead of the Taeasuring car and
both were driving abiout wo melers into the verge.
Behind the first car a dust cloud was produced from
suspension of the deposited dust in the verge and
the measuring car was driving inside this dust cloud,
All thred measuring sites were passed northbound as
well as southbound with the driving speed of.
T0kmh™" and repeated with 90kmh™", The PM10
tohcentration was monitored at | Hz. The average
concentration from the DustTrak together with a

. comparison to the TEOM stalions is shown

- Fig. 6. An absolute compartison of the PM#0 Jevels

between the TEOM and the DusiTrak is probably

-not that’ aceurate due to the different measuring
“techniques {up to-a factor of two difference with

direct comparison), but u relative compuarison
between the three differesit strelches should reflect
the impact on PMIO levels. In peheral the highest
concentrations were recorded aleng the untreated
stretch (S) and the lowest along the washed stretch
(E) consistent with the visual. ohservation of

- availoble dust on the verge. As also clearly seen in
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Fig. 6. The avtrage PM 10 concentralions along the highway 20m béhind a car that iy driving _._._‘:_n verge of ke highway. The driving '

speed for northbound 1 and 2 were 70 and $0km ', respectlvely, and the same for southbound | and 3. The vetlical bars sepresent the
slandard deviaiion. "5 denotes the undsearcd strelch, “E” the washed stretch and "N the CMA treated styeich.

Fig. 6 were the concentrations measured with the .

DustTrak much higher than the concentration at
the fixed stations {using TEOM) at the same time,
Thus, in contrast 1o what was observed based on the'
stationary PM!0 measurements (small difference
between Lhe washed verge and the untreated verge,
as shown above), the maobile dita show significant
difference between “pofential™ suspension of PM10
from the verge, depending on the amownt of dust
present. Based on Lhis comparison we conelude that
suspension of accuenulated road dust on the verge
has ‘only macginal influcnce on the PM10 levels

observed next to the highway during normal driving -

conditions {not in ihe verge). This study was
performed during a dry period with a substantial
dust fayers on the vérge and we hence conclude that
the PM10 levels next to the highway mostly are
caused by continuous road wear in the catriageway
from studded tyres and nol due to susupension of
road dust from the verge.

4. Corclaslons’

In this. stucy we present results from assessments

‘of different measures in the Stockholm region in

order ta reduce the PMI0 levels that are due 1o
cmissions of road dust. The weekly average PM10

levels were highly correlated with the fraction of -

studded lyres on light duty vehicles. The exact
uantitative effect of reducing ihe share of studded
tyres in the lraffic in Stockholm depends on’ the
mieleorological conditions such as frequency of wet'
and dry periods and wind speeds. An estimate based
on our fegression analysis considering only dry
periods during day time indicated 10ugm=" lower

o

levels along the streets (street canyons) in Stock-
holm for each 10 percent redustion of studded tire
use for weekly averages. A 50% reduction of the
vehicles using studded ‘tyres during winter would
according to our measurement reduce the weekly
daytime PM10 levels during dry conditions with
around 30-40 ugm™ during period with highest
fraction of studded tyres. Such reduction would be
of largs importance if the EU-limit value for PM10
shall be achieved within Stockhelm, :

Application of CMA-solution 1o minimize sus-
pension of PMI from the raad surface of a
highway reduced the daily PMI0 levels with on
average 35%. The use of CMA can therefore be an
effective measire to reduce peaks of the PM1D levels
during dry road conditions, - ° :

Intense washing of the verge of the highway with
high-pressure waler systems resulted only in a
marginal “reduction of the PMI0 levels (~6%),
Intense sweeping of roads in {the city centre was also
found to have none or marginal effect on Lhe PMI0
cenceitrations. .

Along a highway the influénce from suspension of
deposited dust from the verge was found to be of
marginal importance. Instead particles from road
wear of the carriageway duve to the use of studded
‘tyres are_concluded to be the most imporiant
mechanism for the high PM 10 levels observed along
the highway. ’

, >nr=aimn_.mn=_m=_m : ]
This project was financed by the Swedish Road

Administrztion and by the Envirenment and Health
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Heringssvar til Miljostyrelsens lhi_'t_kvalitetsplan

Kebenhavns Kommune sender hermed et forelgbigt heringssvar til

- Miljostyrelsens “Luftkvalitetsplan for partikelforurening i Kebenhavn -
og Frederiksberg - Renere luft i byerne”. Heringsmaterialet blev frem-

sendt den 27. oktober 2009 med svarfrist sat til den 17. november .
2009. Kommunen har valgt at sende planen til politisk behandling, og

der skal siledes tages forbehold for eventuelle efterfalgende tilfojelser

eller &ndringer til svaret. Den politiske behandling af sagen forventes
afsluttet tidligt 1 2010. SR : .

Baggrund

Miljestyrelsen har ansvaret for at sikre, at grznsevardieme for accep-

tabelt luftkvalitet bliver overholdt i de danske byer. Der har veeret
problemer med at overholde grensevaerdierne for starre partikler
(PM;p) siden 2005 samt granseveerdien plus tolerancemargenen for
kvalstofdioxid (NO;) siden 2002. Miljostyrelsen ansogte EU-
- kommissionen om at f2 lov til at f3 udszttelse for overholdelse af
PM, greenseveerdierne frem til 2011, men fik afslag fordi styrélsen
ikke havde udarbejdet en luftkvalitetsplan 1 tide 0g 1 @vrigt godtgjort,
hvad der anses for rimeligt for at begranse parﬁkelfonlreningen. Mil-
Jostyrelsen har nu udarbejdet en luftkvalitetsplan for partikler, som i
2010 vil blive fulgt op af en plan for indsatsen med at nedbringe NO;
forureningen. o ' S :

Luftkvalitetsplanen for partikler skitserer kort folgende initiativer:

1; Indgéede iﬁtemationalé aﬂaiér/direktiver :

- 2. Direktiver for hvor meget der mi udledes af forskellige.

- gasser og partikler fra EU landene (NEC-direktivet)
.3. FN’s internationale *sgfartsorganisation (IMO’s) inter--
nationale aftale om begraensning af skibsforurening
Miljezoner der kan udvides til at omfatte flete byer samt
aeldre varebiler : E '
Gronne taxier
Afgifter pa dieselbiler uden filter .
‘Bemredygtig transport .
Kommunale indsatser for at reducere luftforurenin gen

‘-l;"
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Gehérelle b’emzerkninge'f '

K;abenhavns Kommune arbejder for at Kebenhavn bliver en ren og

~ sund storby med god Iuftkvalitet til gavn for byens borgere 0g bruge-
te. Med Kebenhavns nye klimaplan arbejder Kommunen ogsé for at -
reducere CO, udledmngen med 20 % fra 2005-2015 og at blive CO;
neutral i 2025. Derfor gér vi gerne 1 dialog og samarbej de om at for-

‘bedre miljetilstanden, hver trafikforureningen er én at de helt store ud- -

fordringer. Det er.dog samtidig vigtigt, at samarbejdet er serigst og
- helhedsorienteret med en reel miljoeffekt i s1gte béade pa den korte o g
lange bane. : :

Kommunen eﬁerlyser derfor en samlet plan for bade partiklerne o g
NO; for at sikre de mest optimale losninger for begge miljoudfordrin-
. ger,0g for at undgd fejlinvesteringer der fx nedbringer partikelforure-
ningen pd bekostning af eget NO, forurening. En samliet luftkvalitets--
plan understettes desuden af EU Kommissionens luftdirektiv (artikel
22), der foreskriver; at EU landene udarbej der en samlet luftkvalitets-
plan for alle problemstoffeme hvor det giver mening, hvilket er til- .
faaldet her, ‘

Luﬁdlrektlvet (artikel 23) foresknver desuden at der skal udarbej des
luftkvalitetsplaner, safremt der sker en overskridelse af tolerancemar-

gen plus grenseverdi, hvilket er tilfzeldet for NO; i Kebenhavn. I Mil-

jﬁstyrelsens netop offentliggjorte rapport “Virkemidler til begrans-
ning af overskridelser af NO, grensevardien for luftkvalitet i sterre

_ byer” fremgar det, at der forventes at vaere en overskridelse af NG,

- grenseveerdien i 35 kebenhavnske gadestrakninger i 2010, 15 gade-
streekninger i 2015 0g 2. gadestrwkmnger 12020. Afrapporten fremgar
- det endvidere, at det ikke er tilstrakkeli g at anvende emissionsbe-

- greensende udstyr, men at der er behov for kombmatlonslﬁsmnger 1

form af renerc keretejer og mindre tra;ﬁk som f@lge af ﬁc k;arselsafg1f— _

ter eller betahngsnng

Kommunen undrer sig derfor over, at Mﬂjgstyrelsen har fraval gtat-
~vurdere effekten pa kﬁrselsafglfter der bide har en effekt pa NO, for-
ureningen, men ogsé pa trafikkens direkte parukeludledmng og op-
hvirvling af vejstev. Det viser erfaringerne fra London o g Stockholm
‘hvor man har indfert betalingsring. : :

-Miljﬁsfyrelsens udk'as‘é til luﬂhalitetsplm anser kémmunen ikke forat -

vere en egentlig plan, men et overslag over mulige initiativer til at
nedbringe luftforureningen. En egentli g plan skal indeholde en beskri-
velse af og dokumentation med b beregningsforudsactninger for, hvor
_meget de forskellige initiativer kan reducere luftforureningen. Her er
det ikke nok, bare at henvise til en referenceliste over en lang rekke
forskellige rapporter. Miljostyrelsen ma klart melde ud, hvad der li e-
ger til grund for deres vurderinger. Kommunen savner desuden en mi-
lepalsplan for implementering af i initiativerne. Hvor lang tid tager det
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_fX at fa lovgivningemne pa plads samt den efterfolgende indfasningstid,
inden der kan forventes fuld miljggevinst? Endeligt savnes der en mil-
jeeffektvurdering af initiativerne bide pd kortere og lengere sigt x
anskueliggjort for 4 2010, 2015 0g 2020, 7_ . -

Kobenhavns Komnduﬁe Vur.defe‘r sdledes ikke, at Iuﬂkvalitétsplan op-
fylder de minimums informationer, som luftdirektivet forskriver. Det
' geelder bl.a. om manglende eller ikke fyldestgorende beskrivelser af:

1. Teknikker, der er anvendt til vurderingen :
2. Udferlige oplysninger om mulige foranstaltninger til for-
‘bedring af luftkvaliteten Lo
Tidsplan for gennemfarelse ‘ '
4. . Sken over den planlagte forbedring af luftkvaliteten og af
den tid, som skennes at vere nedvendigt for at n kvali-
‘tetsmélseetningerne . SR

w

De manglénde informationer gor det samlet set vanskeligt for kom-

_munen at vurdere, om de foresliede miljgtiltag er tilstrekkelige og de’ -

Tigtige. |
Konkrete bemzrkninger

Aftaler for internationalt skibstrafik: Den internationale sefartsor-
ganisation (IMO) har vedtaget regler, som sigter mod at reducere
. Skibstrafikkens forurening med svovldioxid (80,) og kveelstofoxider
- (NOx) 1 drene frem til 2020. Denne reduktion vil have en positiy af- |
smittende effekt pd partiklerne, som i visse titfeelde er dannet ud fra
forureningen med SO, og NOx. Det er saledes et langsigtet tiltag, hvor
- Kommunen savner dokumentation for, at tiltaget vil give den nedven-
- . dige reduktion for partiklerne allerede i 201 1, som er sidste frist for -
- overholdelse af graensevardieme for PMg partikler. R

—_—

+Udvidelse af miljozonerne:§g
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T : S - Side 5 af 5
Afgifter pé dieselbiler uden filter/oxidationskatalysator '

Kommunen stiller sig tviviende mod hensyn til effekten af, at en arlig .-
 afgift pd 1000 kr. skal £3 bilejerne til at eftermonterer en fil-
ter/oxidations-katalysator til ca. 8.000- 10.000 kr. pa deres dieseldrey-
- he personbiler. Kommunen foreslir i stedet, at staten gor det gkono-
‘misk attraktivt at udskifte gamle dieselpersonbilér med nye biler ud-
- styret med effektivt partikelfilter o g NOx reducerende udstyr. De fa-
briksmonterede filtre er af vaesentlig bedre kvalitet end de foreslaede
eftermonterede ﬁltrs/oxidaﬁons-katalysatorer. _ '

, ‘erédy.g'tig transpoft og kommunale vifkemidlef

Kommunen deler regeringens opfattelse af, at det er vigtigt at swtte
fokus pa en grzn_tré.nspor_tpolitik, hvor det er vigtigt at fremme den
' kollektjve__transport,, forbedre forholdene for cyklister samt at have fo-
‘kus pd udvikling af miljevenlige biler pa fx el. brint samt hybride bi-

ler. Kommunen deler endvidere Miljestyrelsens opfattelse af, at Kom-
munén'rﬁder over en raekke virkemidler, detkan vae'r_e med til at for-
bedre miljeet og trafikfremkommelighed som fix trafiksanering, parke-
ringsrestriktioner, fremme af cykeltrafik, delebilsordninger, stajdem-
pende asfalt, granne krav ved udbud af den kollektive trafik. Det er til- |
fag som kommunen allerede ger i stor stil. IR

Derfor eftertyser Kommunen 0gsd en kvalificering af, hvad det er vi
kan gore ekstraordinzrt samt miljogevinsten ved dette. Eksempelvis - -
ses det i Miljestyrelsens rapport fra efteraret 2009 om “Virkemidler til
begrensning af overskridelser af NO, grenseveardien for luftkvalitet i
sterre byer”; at yderlige kommunale tiltag ikke har nogen synlig effekt

- pémiljget. | ' “ S -
Kommunen er dog altid interesseret i at indg i relevant samarbejde
om at begranse trafikmaengden og forbedre teknolo giudviklingen pa
keretgjerne, hvor det har en reel miljeeffekt pd den korte eller lange
bane. ‘ : : '

Venlig hilseh '

Birte Busch Themsen |
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: Hﬁfingssvari forbindelse med hlau_'in,'c',r af Luftkvalitetsplan for

Kebenhavn og Frederiksherg

Miljgstyrelsen har d. 27-10-2009 udsendt forslag til Luftkvalitetsplan for Kg-
benhavn og Frederiksberg i offentlig hering. Danmarks Miljoundersogelser
ved Aarhus Universitet (DMU) finder, at der er mange gode elementer i luft-
kvalitetsplanen. Imidlertid er der ogsd punkter, hvor planen ikke stemmer )
fuldt ud med DMU’s faglige viden pd omrédet, hvilket er grundlag for dette.
heringssvar. Idet folgende beskrives disse punkter, og i vedlagte bilager =

+ grundlaget yderlige;'e uddybet.

I henhold tdl EU’s 1uﬁkvalitetsdirekﬁv (2008/50/EF) bygger Iuﬂkva]itetépla- 7

- Den pd, at det er tilladt at reducere PM,, med den andel af partikelmassen,
_som stammer fra naturligt forekommende havsalt samt salt fra saltning af ve--
* Je om vinteren. Fgrst ndr disse fradrag er trukket fra vurderes om gransevar-

dien er overskredet. P4 bésis af rapport fra DMU (Wihlin, P., Faglig rapport -

| - fra DMU, nr. 688, 2008) vurderes, at det arlige fradrag for havsalt svarer+i]

2,5 ug/ms3 og udgeres hovedsageligt af NaC] (1,5 1g/m3) og NaNO, (1,0

1g/m3). Imidlertid fremgér det af udkast til “Guidance on the quantification

of the contribution of-natu_r'al sources under thé EU Air Quality Directive
200_8/50/EC’_’_ (EU Kommisionen, juli 2009) at NaNO; regnes som menne-
skeskabt, fordi NO, kommer fra udledning af NO,. I henhold ti] udkastet til

- vejledning om fratreekning af bidrag fra naturlige kilder er fradraget fra hav-

salt, derfor kun 1,5 ug/m2 svarende £ andelen af NaCl. Dette har betydning -
for reduktionsbehovet, sam Miljﬂstyre]sen vurderer til at veere ca, 5 ug/ma,
men hvis ovenstiende ikke kan trakkes fra er reduktionsbehovet ca. 6 ug/m3,
I.quﬂwalitet_splanen angives i tabel 4 den af Miljestyrelsen forventede éffékt’ '
af allerede besluttede tiltag til reduktion af PM.o i Kobenhavn og Frederiks. -
berg. o

TUE.: 45 30 12 00
fax: 46 30 12 44~
E-mail: dmu@dmu, dk

Aarhus Universitet
Frederiksborgvaj 399
Postboks 358
4000 Roskilde
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Pi .bas.i_s. af DMU’s faglige vi&el_l Vﬁrderes, at effekten er overvurderet for en
reekl;e af de besluttede tiltag. Dette drejer sig om felgende tiltag:

Eﬁekt af allerede besluttede tlltag for K@ben—

‘Partikler (PMy) -
drsmiddelveerdi bavn (ug/m3)
T Luftkvalitetsplanen DMU’S vurdering
Granne taxier h 1,0 " 0,3
. | IMO aftale om skibsfart .~ 0,3 0,2
* | Miljezoner med krav til va- -
rebiler

V1 er pr1nc1plelt emge i den anvendte fremgangsmade i luftkvahtetsplanen
men vil pointere, at der er stor usikkerhed p& mange af delresultaterne navnt -

i luftkvahtetsplanen

Med vernti hllsen

c,/éw?@

- Lars Moseliglr——

Forskmngschef
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: NOTAT
Udarbejdet af: Steen Solvang Jensen, Thomas |
Ellermann, Matthias Ketzel, Helge Rardam Olesen,
og Peter Wahlin- - :

DM_U’S_ vurdering af effekten af Miljestyrelsens
luftkvalitetsplan for reduktion af partikelforureningen

1. Baggrund og formsl ' S
Miljestyrelsen har den 26. oktober 2009 sendt en ny luftkvalitetsplan for par-. -
tikelforurening i hering med heringsfrist den 17. november 2009. Milet med -
planen er at Danmark kan overholde greenseverdierne for lnftkvaliteten af -
PMm. . ’ . E

o Lﬁftkvaiite{splanen bygger i hej grad p& rapporter og notater, som DMU har

udarbejdet, idet 7 ud af 8 referencer i planen er fra DMU

.DMUhar vurdei'et'grundlaget for planen samt vurderet effekten af de enkelte

tiltag i planen, hvor DMU enten har bidraget direkte til eller indirekte 1] vur-

- dering af tiltagenes effekt. For nogle tiltag har DM i tidligere rapporter be-

regnet effekten, mens Miljestyrelsen for andre tiltag har vurderet effekten pg
baggrind af analyse og viderefortolkning af DMU rapporter og notater, Dette .

" notat opsummerer DMU’s vurdering af effekten af de enkelte tiltag ud fra det -

faglige grundlag, som DMU har leveret i form af baggrundsrapporter og nota- - -
ter. : ‘ . . g

Miljestyrelsens luftkvalitetsplan tager udgangspunkt i H.C. Andersens Boule-
vard (HCAB) i Kabeénhavn, hvor der er problemer med overskridelse af green- -
sevaerdien for PM, (bide som drsmiddelveerdi men isr for den 35. hojeste

. degnveerdi). Udgangspunktet er, at hvis luftkvalitetsplanen laser problemerne - .

her vil de vre lgst alle steder, da koncentrationerne er de hejeste malte pa
dette sted. - I PR

Arsmiddelvaerdien for PM;, pA HCAB er 6mkring 42,5 pg/m3. EU lﬁftkvali- |

- tetsdirektivet giver mulighed for at fratreekke korrektion for malemetode samt

vejsalt og havsalt, hvilket Miljestyrelsen vurderer til i alt 56 ug/m3 ud fra en
kildeopgarelse, som DMU har foretaget. Det korrigerede njveau er derfor

36,9 ug/ms3. DMU har vist en sammenhzng mellem &rsmiddelvaerdi og antal-
let af averskridelser af degnmiddelvardien. For at reducere antallet af over- -

- skridelser af degnmiddelvardien til 35 dage pa et ar, vurderes det, at §rsmid-

delvaerdien skal reduceres til 32 ng/m3. Miljestyrelsens plan gar derfor ud pa
at reducere fra 86,9 pg/ms3 til 32,1 ug/m3 gennem en rakke tiltag,

Aarhus Universitet
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denstdende tabel som er fra lu&kvahtetsplanen :

Tabel 1. Over31gt over effelt af forskellige tiltag lluftkvahtets

_Mﬂjﬂsty-relsens vurdenng af effekten af de enkelte tlltag er apsummeret ine-

lanen

Part:kler (PMo) ~ arsmlddelvardl Kobenhavn
| (HCAB)
Forventet niveau 2011 uden ultag ‘ T 36,9
Effekt af allerede besluttede tiltag: :
- Omlaegmng af karselsafgfter 0
- Grpnne taxier = 1,0
- Afgifter pa dieselbiler uden- ﬁlter 0,3
- IMO aftale om skibsfart 0,3 -
- NEC du"ektw om generelle reduktxoner af luftforurenlng 1,0
| Forventet niveau 2011 (med besluttede tlltag) ' | 32,1 |

2. DMU vurdermg af den overordnede metode

DMU er grundliggende enig i den overordnede metode, som er lagt t11 grund
- for luftkvahtetsplanen

Der knytter 51g dog nogle usxkkerheder tﬂ delelementer af planen som er

' gennemgaet nedenfor

2.1 Fradrag afhavsalt S

I udkast til uftkvalitetsplanen er der regnet med en reduknon pé 2,5 ug/m3 af
PM,, ved at fratrzkke bidrag fra havsalt. De 2,5 ug/ms er fremkommet ved
receptormodellering og svarer til summen af drsmiddelvardierne for NaCl

HNO,).

(1,5 ug/m?) og NaNO3 (1,5 ug/m3 dannes udfra NaCl ved reaktion med

" Tudkast til “Guidance on the quantzﬁcatlon of the contribution of natural

sources underthe EU Air Quality Directive 2008/50/EC” er det specificeret,

~at NaNO; regnes som menneskeskabt, fordi nitrat kommer fra udledninger af

NOx. Arsmiddelveerdien af NaNO, er estimeret til omkrmg 1,0 pg/m3, Med

i mindre udkast til vejledningen er &ndret pd dette punkt, er havsaltsbidraget

kun pé 1,5 ,ug/mﬁ‘ og dermed vurderet 1 ug/mS for hajt i luﬁkvahtetsplanen

2.2 Umkkerhed pa truﬁkkens M udsmdnmgsbtdmg

I kildeopgerelsen for HCAB er udstedningsbidrag for PMm vurderet af DMU
tils,7 pg/ m?3 ud fra receptormodellering. Usikkerheden pi dette bidrag ud fra

metoden i receptonnodellermg vurderes at vaere omkrmg + 1 5

Hg/ma,

' Beregnmg af gadebidraget for udstzdnmg vha. af DMU s sprednmgsmodeI

0sPM og EU’s COPERT-1V emissionsmodel giver.3,4 pg/m3i 2007 0g 3,1
pg/m312008. Hertil skal legges udstedningsbidraget fra hele byens trafik for

at fd udstedningsbidraget til bybaggrundskoncentrationen. I Partikelprojektet
{Miljoprojekt Nr. 1621, 2005) blev dette bybaggrundsbidrag beregnet til 1,7
pg/ m3 for PM., i 2003, hvor udst@dmngsdelen udgﬂr omkring 26% dvs. ud-
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" 3.2 Grgnne t_dxier '
- Miljestyrelsen vurder

I Miljgstyrelsens tiltag forventes en red
angspunkt i at bidraget
ningsbidrz‘zge_t er lavere (3,5-4,
] af de forskellige tiltag

som tager udg

effekten

ret.

3.DMU vurderin
DMU har kun vurd

med 1,0 ug/ma,

Her baserer MST sin
« 0 partikler i Kebenhavn

ten.

hg/ms.

Ud fra emissionsfaktorer
drag til PM udsta
koncentrationen
som Ferdselsstyrelsen ant

: uds'tﬂdnin_gen med B0%,

dningen beregnes til 5,
er 5,7 g/

dg karet,

for bybaggrund er omkring o
HCAB ud fra sprédningsmodeller giver derfor
er noget lavere

8%. Hvis tra
m3 andrager taxier siledes
ager, at et lukket partikelfil
kan taxiers partikeludstadni

uktion i udstednin
fra trafikken er 5,
O ug/m3), som spredni
tilsvarende vare In

gafde enk'élte'til‘tag S '
eret de tiltag, hvor DMU er nzvnt som ki]de._

er at gremne taxier vil reducere PMy,

/44 pg/m2, PM,, udstedning for

omikring 3,5-4,0 pg/m3. Dette -
end, hvad ieceptonnodelleringen viste. o _

gen pd 3,5 ug/ms,
7 Bg/m3. Huis udstad-
ngsmodellen viste, vil
vere, og derfor overvirde-

.

koncentrationen

Vurdering._af effekten paet DMU xiotat (Ta’xiers Bidrag tl
). Dette notat beskriver alene
I'notatet vurderet, hvad det bétyder’for_luftkvalité—

ajsfordelingen (sé tabel 2) kan taxiers bi- -
fikkens bidrag il PM,,

0,33 Ug/m3. Hvis man
ter reducerer partikel-
ng reduceres med 0,26

DM Umener derfor, at Miljestyrelsen ouééburdefer effekten af gromne taxier
- med omkring 0,74 Mg/ ms. o : I

Tabel 2 Fordeling af PM udstgdning p§ kﬂret’zjsgrupp'er
.. M.C. Andersens Boulevard 2010, Uge:

dage (Daycase 1),

BasisScenario med Miljezone

Pesconbiler [Taxi Varsbiler [Lille lasthi Stor lastbil |Bus ! @it .

PV OMonE:xh wm) 0,046 0.066 0.066 0.230] . 0.258 0.230 0.057

- 1PM2.5NonExh km) 0.044] - 0019 0.019 0.062 - 0.081 0.062] 0.017

PMExh km) : 0.015 0.013] ° 0.088] 0.032 0.051 C.061 0.020
PMExh (g/km) vas tet -C.012[. . 0.001 0.008/. 0.001 0.000 0.001 0.020| .

PMExh (g/km) vaegtet (%) 57.9 58[ . - 283 . 3.4 - 0.9 3.7 .- 1000

Trafikfordeﬂg_@@- 7.3 89% 10.1%] - 2.1% . 0.4% 1.2%|  100.0%
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‘ 3-4IMO aftale om skibsfart

I luftkvalitetsplanen vurderes, at IMO-aftalen om skibsfart vil reducere PM,,
med 0,3 [1g/m3. g - - ‘ :

IDM U’s rapport fremgér dette tal tkke direkte, men DM Uvurderer, at der
er i baggrundsmaterialet findes belzg for en reduktion pé o,2 H1g/ms. Dette

T 0,1 ug/m3 mindre end angivet { Iuﬁkvalitetsp{anen.

3.5 NEC dirék_ﬁv om generelle reduktioner af lufforurening

I luftkvalitetsplanen angives, at den generelle indsats overfor luftforureningen '
i'Europa forventes at give et arligt fald p3 ca; 0,2 pg/m3 pa basis af resultater
fra DMU-rapport fra 2006, Luftkvalitetsplanen angiver, at for perioden 2003-

12007 og frem til 2011 Jorventes den lobende indsats | Europa, derfor at give:
- enreduktion pd 1,0 ug/m3. Denne forventning er formentlig fortsat rimelig -

v

baseret p4 reguleringerné af emissionerne i Europd frem til 2010. Der skal .
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dog gares: opmaerksom pa at der fortsat ikke er fastlagt yderhgere stramnin-
ger af udledningerne efter 2010. , :

Referencer

- Miljestyrelsen (2609) Luftkvalltetsplan for partlkelforuremng i Kﬁbenhavn

og Frederiksberg - Renere luft i byerne Udkast af 26 10.2000.

Mﬂ]ﬁstyrelsen (2009): UDKAST af 13. oktober 2009 om Lovforslag'om En-
dring af miljebeskyttelseslovens regler om miljezoner ( § 15a — e) m.v.




17.11.2009

-Heoringssvar - -
Miljestyrelsen har d. 27. oktober 2009 udsendt et heringsudkast til en “Luftkvalitetsplan for
partikelforureningen i Kebenhavn og Frederiksberg — Renere Iuft i byerne”. Applus+ Bilsyn er
- godt tilfreds med, at regeringen vil forbedre luftkvaliteten i de danske byer. Det Higger i trad
med vores arbejde med at miljosikre biler via forureningsmélinger ved syn. Applus+ Bilsyn
giver nedenfor sine forslag tit forbedring af luftkvalitetsplanen. '

Forslag 1: Indfer tyske miljozoner _ :

Det undrer Applus+ Bilsyn, at petsonbiler slet ikke er omfattet af luftkvalitetsplanen. I Berlin’

findes (som bekendt) miljozoner med krav til alle koretajskategorier og et alderskrav. Fra

arsskiftet skal alle dieselbiler i Berlin siledes opfylde EURO 4 normen eller EURO 3 med
partikelfilter. Ligeledes skal alle benzinibiler have en katalysator (se tabel).

Miljezonen i Berlin

Solgt efter | Alders og rensckrav-

Tunge keretejer | Diesel 1. okt. 2006 | 2001 med partikelfilter

Varebiler . Diesel | 1.jan. 2006 | 2001 med partikelfilter
| Benzin | 1.jan 1993 1993 med katalysator
Personbiler Diesel’ | 1.jan. 2006 | 2000 med partikelfilter

Benzin | 1.jan 1993 | 1993 med katalysator

Derfor foreslér Applus+ Bilsyn, at der indferes en miljozone med samme amb_itibse miljekrav
_som i Berlin. Dels for at forbedre luftkvaliteten; dels for at undgd importen af gamle tyske biler.

Forslag 2: Indfer katalysatorkrayv til benzinbiler ‘
Safremt det ikke er muligt, at indfare miljezoner efter Berlinermodellen som beskrevet ovenfor, -
- sé ber som minimum sikres, at benzindrevne person- og varebiler fir pdmonteret en katalysator.

I Danmark er ca. 12,5 % af bilerne (250.000 biler) fra {or katalysatorkravet blev indfort i 1991.
I de sterste danske byer er 7,5-10 % af benzinbileme uden katalysator. Det svarer til ca. 30.000
biler i Kebenhavn. Benzinbiler uden katalysator forurener 7-8 gange sA ‘meget med
‘sundhedsskadelige gasser som mnyere benzinbiler med katalysator. Samtidig har gamle
benzinbiler 20 % storre CO2-udledning og ca. 7- gange flere alvorlige sikkerhedsfejl pa bremser
og styretgj sammenholdt med nyere benzinbiler. .

Derfor foreslir Applus+ Bilsyn, at der som ‘minimum indfares katalysatorkrav til benzinbiler
uden katalysatorer i miljezonerne. Alternativt kan skrotning fremmes via afgifter eller tilskud.

I er velkomne til Vat kontakte uﬁdeftegnede, sifremt T ;ansk_ér en uddybning.
De bedste hilsner

- Arne Willerslév—Legrand '

Direktor, Applus+ Bilsyn

Tt 39157001 / 4081 0288
Korsdalsvej 111, 2610 Radovre




FREDERIKSBERG

Miljgstyrelsen
~Strandgade 29
1401 Kgbenhavn K,

Vedr. Udkast til qutkvahtetsplan om partlkler i Kabenhavn ©g Fre-
der:ksberg Lov om eendrmg af Iov om mllsﬂbeskyttelsesloven, der
" _vedrﬂrer mlljsazoner m.v, ' -

Freder;ksberg Kommune har modtaget ovennaevnte forslag i hering.
Kommunen har ﬁalgende bem&rknlnger :

Frederiksberg Kommuhe'er generelt positiv overfor forslagene, som sam-

let vil medvirke til at styrke indsatsen overfor iseer partikelforurening, som’

er den mest problematiske qutforurenlngsparameter i teet befolkede by-
omrader som Fredenksberg : : :

KoM M u s

. 23'. november 2009

Sagsbeh: nkj/re

- Sagsnr.:1147-61166

Dokument: 1147-831488

By- og Miljgomridet

Bygge, Plan og Miljg
" R3dhuset

2000 Frederiksberg

' www frederiksberg.dk

Telefon 3821 4076
Telefax 3821 4525

N bpm@frederiksberg.dk :



- o . Frederiksberg Kommune ;

- kan i den sammenhang anf;are at kommunen f 2010 forventer at udarbejde en lokat

strategi for reduktion af fuftforurenmgen ogsd - indeholdende overveJelser om N02 -

Kommunen skal derfor foresla at man i ferbindelse med den statsllge Strategi overveJer '

kobllngen meliem lokale og natlonale handfemuhgheder for at sikre den bedst muhge

. effekt. Kommunen indgar gerne. i en drgftelse med styrelsen omkrrng [okal strate—
: -gl/natlonaf strategu optimering.

.

Niels Kaalund
Civilingenigr

Kopl

Kommunernes Landsforenmg
Kebenhavns Kommune
Arhus Kommune

Odense Kommune

Aalborg Kommune




DET SKOLOGISKE RAD
: FREMTIDENS MILJ@ SKABES [ DAG -

17.11.09

Hﬁrmgssvar

Miljgstyrelsen har d. 27/10 2009 udsendt udkast til en Luftkvalitetsplan for parrzkebforurenmgen i
Kgpbenhavn og. F. rederzksberg i hgarmg Nedenfor ﬁndes Det @kologlske Rads h¢nngssvar '

For det forste ﬁnder Det Gkologmke RAd det- dybt ut1lfredsstlllende at 1uftkvahtetsplanen har et

snevert fokus pa opfyldelse af EU's grensevzrdi for PM10 - i stedet for at have fokus pd at nedbringe’
forureningen med de.sterkt sundhedsskadelige ultrafine partikier (PMGQ,1). Det er bcfolknmgens '
sundhed der skal veere i fokus og ikke kun opfyldelsen af EU's graansevardler

Tabel 4 angiver reduktionen som f 1 e af forskelh e tiltag. Flere tiltag overvurderes markant.
' a) “Grenne Taxier” overvurderes- med 40 %. Miljgstyrelsen har tidligere i ar 1nf0rmeret EU-
| Komumissionen (J.nr. MST—525 00028) om, at initiativet vil give en reduktion p& 0,7 pg/m’. Nu
giver tlltaget pludselig 1 pug/m>. Det er en overvurdering pa ca. 40 %. Begrundelse savnes. _
- b) Afgifter pd dieselbiler uden filter overvurderes med 200 %. Miljgstyrelsen forventer, at
initiativet vil give en reduktion pd 0,3 pg/m’, da over 80 % persondieselbiler vil montere .
filteret. Dette er- usandsynligt. 1 praksis vil nzeppe mere end 20 % montere filter (jf. de sidste
méneders debat, bl.a. udtalelser fra FDM og Venstres skatteordfgrer). Reduktionen bliver derfor
nzppe mere end max. 0,1 ug/m® dvs. en overvurdering af dette tiltag pa ca. 200 %. _
¢) NEC direktivet overvurderes. Det forudsattes nemlig alt andet lige, at de andre EU- lande
opfylder direktivet, hvilket n2ppe er tilfreldet. Dette vil give en overvurdermg :
Det anses for usandsynllg, at Danmark opfylder PMIO-grzensevaerdlen uden yderligere tlltag

Endehg anser Det @kologlske R&d det for positivt, at der oms1der &bnes op for ksarselsafglfter og.
derved omkostningseffektive trafikreduktioner, der ud.over at reducere forureningen ogsd giver et
provenu som kommunerne skal have lov til at anvende péat forbedre alternatlveme til blltraﬁkken ‘

1

Mvh. Kére Press-Kristensen, Civiﬁnge‘niﬁir,-Ph.D. _
- Det @kologiske Rad, Blegdamsvej 4B, 2200 Kbh. N

Blegdamsvej 4B, DK 2200 Kebenhawn N. Telefon: 331509 77. -
. hitp:lfenwvi ecocouncil.did e-mail: info@ecocouncil.dk
Det ﬁkcloglske Rad er en forening, som arbejder for en basredygtig ucvikling i Danmezk og globalt,
og udgiver tidsskrifiet, Global Gkolcgl
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Naturfredningsforening

- DET @KOLOGISKE RAD
FREMTIDENS MIL.J@ SKABES 1 DAG -

. | 17.11.09
Hgringssvar

Miljgstyrelsen har d. 27/10 2009 udsendt udkast til en Luftkvalitetsplan for partikelforureningen i
Kgbenhavn og Frederiksberg i hgring. Nedenfor findes hgringssvaret fra De granne organisationer.

For det forste finder De grgnne organisationer det dybt utilfredsstillende, at luftkiiali_tetspla’nen har et
snavert fokus pd opfyldelse af EU's grenseverdi for PM10 - i stedet for at have fokus pi at nedbringe
forureningen med de sterkt sundhedsskadelige nltrafine partikler (PMO,1). Det er befolkningens -

sundhed, der skal vaere i fokus _Og_ikkg: kun opfyldelsen af EU's grenseverdier.

Tabel 4 angiver reduktionen som f@lge af forskellige tiltag. Flere tiltag overvurderes markant.
" a) ”Grgnne Taxier” overvurderes med 40 %. Miljgstyrelsen har tidligere i &r informeret EU-
Kommissionen (J.nr. MST-525-00028) om, at initiativet vil give en reduktion p& 0,7 pg/m3. Nu

. giver tiltaget pludselig 1 pg/m’. Det er en overvurdering pa ca. 40 %. Begrundelse savnes.

b) Afgifter pa dieselbiler uden filter overvurderes med 200 %. Miljgstyrelsen forventer, at
initiativet vil give en reduktion pd 0,3-pug/m’, da over 80 % persondieselbiler vil montere
filteret. Dette er usandsynligt. I praksis vil n@ppe mere end 20 %.montere filter (if. de sidste.
méneders debat, bl.a. udtalelser fra FDM og Venstres skatteordfgrer). Reduktionen bliver derfor
nzppe mere end max. 0,1 pg/m’ dvs. en overvurdering af dette tiltag pd ca. 200 %.

*'¢) NEC direktivet overvurderes. Det forudsattes nemlig alt andet lige, at de andre EU-lande

- opfylder dircktivet, hvilket nzppe er tilfeeldet. Dette vil give en overvurdering, )
Det anses for usandsynlig, at Danmark opfylder PMlO-g;sensevaerdi_en uden yderligere tiltag,

Endelig anser De grgnne org_ariisationer det for positivt, at der omsider dbnes op for kgrselsafgifter og
derved omkostningseffektive trafikreduktioner, der ud over at reducere forureningen ogsd giver et -
provenu, som kommunerne skal have lov til at anvende p4 at forbedre alternativerne til biltrafikken. _

Mvh. Kére Press-Kristensen, Civilingenigr, Ph.D, Blegdamsireh '4B, 2200 Kbh. N o _
- P vegne af Det @kologiske Rad, Danmarks N aturfredningsforening, Miljgpunkt Ngrrebro og Radet for
Beredygtig Trafik . - . .

- Blegdamsvej 4B, DK 2200 Kobenhavn N. Telefon: 331509 77.
oo hitp:fwww.ecocouncil.dk/ “e-mail: info@ecocouncil.dk. - .
Det Gkologiske Rad er en forening, som arbejder for en besredygtig udvikling | Danmark og globalt;
: og udgiver tigsskriftet Glabal Gkologi '




