FERABERNEAHBAR HARLE

(mEmH: 5 K )

% 5Bl R 5 RIRERMA HBH(VOC)
ERAFRTHAUGHEHARE S

RAFME @ TEHRREARE
H B A B %% E EEHE
B3 4 TEX KR

H A BR - RERER
FRESEA/E (F) AL | hEMM  AT=FAALBELATAR
% AN grap LH=%+=A+-—~n

—

REiiw;

JcoPso23y) |
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AXBRFEANFT_FAALBETABR  MER -HLAHARA
%ﬁ%ﬁﬁ%%%ﬂﬂ&ﬁ%%%ﬁ%'%%%%ﬂ%%\%ﬁ&%
HHE > H DA RZ A BN BB R RBEFHN - BIER
B~ L HURBE LI FHEIRILI - RIBARE B B Bristol Tk e

HEF @ VOC HiHzZ X ERRABEER > 1990 £F 2000
BRI I — F VOC HEA Z » 32 83T 2010 F2 EH B4R © 5 3%
Bl g /e 8 1999 s Bl HEA N 8L - 7 2001 F 8 A 3T € 5 F 48 B
A BIHLAEFE EH VOC HEAK -

mBEH @ BN S —EHEERA RIS ERZIAER £
MEH LA ELIERNESE VOCH BhELRMVOCLELRE
AT AR BRI L MAKRRGEBSREERRTY I ERTE
—BR K AERARAKE -

ARF @ HAZRAMEZIHE MITKLERAZ BRSNS B3TR
RE 13- Tz BAZ > RSB BER A NGRE > > 2002
£ 3 ATRAAMES  BRIRAEA R BT & AHAT

BARERLE R T REBEHIALOZEHNELE RIA
FRz AR BRRAARHPEAEZENLRN LS mtAA
A2 VOC 5 MU &4 B  HEBEARBREFHARDEH A
REUEHNEZLEREE -

=
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REBETRAABTERNE R LAAERTASERAZE
BE R WA R AR Z IR A R CHAAEELEH
T B BELERSAER T EHER > AR D ER A
Mz MK £ AEA(AHZ) FEZRSEMHELHRELSRT]
B FERREAHNEFRARTRTEDZIEHRELESE -

ENRYCHEETTRMNSBEREABRTRS LHRE B
120 3 — FUAUIUE T AR A M B A2 AR X KA AR
B BOM & Bl BB A A AT 4R M Rl Bk 0 Bk B R EOME
Bk ARBIITEH AR RIUTE R TAE 2448 -

AREBEERMEMAALTEAACBE+ABD ABA %
RABZEHERE RN E LI ERLTERTE  LRALEHEB %
REUEHEE AL T RRITER -

R~ f#%

B #A E¥ (¥ B r % "N x

AAEH |8 £~ H B Az

ANR  |— EERERLE i 8 4y

LARB |= HEEERE AHERAEAHENHERERR
BRI FRH I

AA+E = BEERZ e R e AR M IRIERES

ARA+—8 |m HEAERE-mELAE | BEREETH

ABA+=8|% 416 % o U IRES (SAEFL)

AAR+=Z8|x BEEE-RABAR |[BEAEETH

AA+wA |8 HEBE AEREREH

AAR+EB|— HEAHK FH R BIEFEA (DEFRA)

UA+xB|= HEBH AHRBERERHER (EA) R
Bristol #7 i#% €

A++€8|= KEARAE—S L BAE

B+AB8|mW HBEAK/KBE— L #HE St




$-IHRE
— R BRSNS A B

e ReAfEN &SRS R RIEEF R (Bavarian State
Ministry for Regional Development and Environmental Affairs) Roland

Fischer 18 4+ - LA & 3% 94 3% 35, 4% # 5 (Bavarian Environmental Protection

Agency) Richard Schlachta # 4> X &R A E 40 TF:

(—) &BEREAA EMHEREE R R R K EEH

BEBFHNER VOCHKEUREEERTE  7IALR
BHAREZ ERHA  REFEER VOC B EHFEH - 2B VOC
B E B 1990 £z 322 0 0 I E 2000 £z 160 % N 0 £ &
63% % B i BIE A Z K > 30% K B RERIER - T% B T ¥ MK AR
ERHHKE T > 66%1% 8 KB EH (Lol ) ZHHK -

Je BARF] 2 &R 4 0 1996 4 VOC K & & 413,840 i H P X
BEH ERPEK B 103,745 20 445 25% 0 B RABHEHZHKE
# 118,910 2~ &4k 28.7% » R 4b B T ¥ 5 &I A Z HEK - £ 2000
# > BRI BN VOC K E B £ 350,400 48 > 4% E 15.3% -
5 M B AF3TE 2010 4 VOC $4 & BAZ B % £ 285,550 24 #& 1996
Fmy 69% - |

(=) REREAMNZHEESF KM EHBMES
% VOC #4248 /&M 1999/13/EC (1999 4 3 A
11 8 2 ) 454 P M 45 8 TR & S48 A M 4 Mk e BEAR T
# 2001 4 8 AT RMIRB %15k BAR M Tk > BT -
LEHH K



EBRXAEERARSHEERATE—ARBE HAHEH %
EL RS ITELLRERREREISE HARELZEH - B
b EETUEERAAREBHERAITEE—ZLEIAT  FREFH
S B GEREEEHAEUALE  HERRRMIIKER LA
SHBREHIRME > LBBFORBEMTR—K

2. HEH AR

HAMRBLEE - BEREHA SRR E-REFOEERR
BARERR B EEEEERLLS (%)  BIKSTRE CFERIK
EMLAMBLIHHZE BENAS (A E) IR EXBELEDH
(R HHAZ RS -

3.VOC & £

(D42 — F #44 193.15°F (19.85°C) s H A KR A 0.01KPa -
)12 — H e e 45 2048 A AR 1R A BAOUE RS

4 EH KRR R

¥ £ BEFRMAEE (Reduction scheme) - THEMIFA R

A2H E4oTF
(1)iE#4#£ A VOC 2 E BRI H K -
Q)E A BFZ B H H ik AR R IR E -
QHBREHNZ -
SEE A

BT TR ES VOCHAREY  REEMEREZLESF
R BH PEOIEE 4% (balance sheet) » % &% H2 BB
o F

(DINPUT € : 55 ##mRE (V1) REFHGUWERAE (1/2) -



(2)OUTPUT &: Lz REXBAHNKE(O1)-BARKTHE(O/2)-
AEEPHE(0B) Rk EE(04) HREHFEHECO/S)
BENTHE(O6) B E LN BOIEERE E(0/7)-
Bk ETE (08) AZudAEm (12) uAEH#4 (09) % - &
FEMEES > TR EFRBZIETHBITTIHE
EEMERE C=11-08
BEBBREE=F (&% %) +01
MEHEFTHTFHAIXFE
F=11-01-05-06-07-08
F=02+03+04+09

VOC-Reduction in Germany

The Solvent Ordinance (Draft)
Requirements to the operator (e designed by 6xopor

M
y
(&)

Qi after traatmsat

O/9 other
“ O)8 destroyed
'0‘ Waste gas| . ’
0/4 uncaptured %o, treatment
v ‘. f > 0/2 in waste water
» (3
0... S — - L LAd
o 29 ‘s, / - ‘.-t“"‘
i .". e ) .--"'-‘ . Oig salvents ik
0/3 solvents a NS> Lo e - waste
l--...... ) ! SR e = Ly -
__,,‘. ) LETYY ) ovétin W
: ST so]vhb‘ !

Q7 recoverad and
f.-.r;"_id seivents

e
Intevnaﬁond Wogkshop on Implementation of the Vi OOAbatemenl Techniques in Surface Coating nd Degreasing

RabTHEATRREZ R T RLBEERRBBEEY 7 B
MR E RS  HBREMM T  TEAKTELRZFRRARIK
W RABEME VOCHAE - RRABFEERNBAG  HbKE
FHEIMER > EEA 100 XrismE K £5 25 2 BERR



A B TUREE—F O EXZRETHMARERAKS  AK
Y VOC Z HE -
6. % # I HATFR
(1) & #A i 45 M 4R T B HEAUBE RLP VOC HE R -
QBE—RRERGFEMEZ RS RETHTRMAEM -
() PRI AT A BB E I ERPATERE Bl -

(Z) BAA EHIBEREREHE

LEMBRRME

DEBBERRBEERN EZAFTRMARRBRIMT -

QBBRES  TEREIRELRRE - BT BUFTRATH
R BERERMBLAG  RESUT LK -

Q) FEF : £18 - a T (RE) TRIEFHAFTE
A

@R EESE: AT ARER-_TEEAFHEEE > &
B IRz B4 F TR BIERPAT °

2HTEMERFA
LERARSE— 45 THEAPHXEREEFTE ELLEN

TEAKAFR

W) ZE -~ KRBEHHHTE—HEELE -

Q¥ THELBAXMETE - ERRRAZLER L RHALH
i ¢ (Public Hearing) > RAZ M AR EXHTHEAL=MA
NEEME  AAMAREOFTELE=BANEELE -

Q) THRAEERMAE FBR > AT THAE - EFEREMNR
HE -

(m) &



1R Ak iz — > FLAKBRAGRIERHE VOC &4
M e B E — B VOC % #1348 96/61/EC & w ity 36 VOC
HEA PINE H] 0 3R Ao iy 3b 60 o B A RO B Aok X Ao ih AR
B W BT R RE > EEERRY

2.0tk S8 B F B 32 1999/13/EC #.4 R ek 8 % — M6 VOC &
FIRIE FHHRSEARSERBRES

3BT EREEAPIAEERERE 0 Bk VOC 69K T 3%
TN HBOHREELE 2010 FHEHBR UABEKERAGE -

o EESERIUERE

A9 B 12 BHE e+ R (Swiss Agency for the
Environment, Forests and Landscape ,SAEFL ) Christina Hurzeler %
+ 0 EEHBENBET:

(=) KEHFZ

BEEAHER VOCHA T I ARBH R EZE 2B
1995 £ 12 B 21 Bz LB 30 B 15 E T B 838 35 4% 3 7% | (the Federal
Law relating to Protection of the Environment , LPE, BBI.1996 1 233 ) »
#1997 £ 5 B 21 8xx8E (197) 7 A 1 B&#M4T LPE &
4 # VOC 2z ol s (1997 411 A 12 B3T& ) BriR B % LPE
&) Articles 35a & 35c » M4+ €8 2000 £ 1 A 1 Besuk TERFHT
£ #4 (VOC) # -

(=) #ogdEs A #4 (VOC) X B

VOC #2 NOx ] i Ribk £ R E & (summer smog) Z R
B issR HLRARARALAREETRBERFGRIHE
( OAPC - Ordinance on Air Pollution Control ) #7337 & 2 RAE (o &
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—)»2001 &£ +2 B 2 f.5 % %8 3548 (Swiss National Observation
Network for Atmospheric Pollution * NABEL ) B2 R|{& & 750 /)~ 85 84 3]
BARE S ARMA (120pgm’) > EHERFHMER EFERE  RHE
LPE & Articles 1 & 11 AL AR Sk LR E > AHGKLIER
2 VOC 893k -

MR R VOC Hi & BARZA KM E 1960 K% 3
oS ERE M B G R ORI EUR -4 H7 1984 F VOC 5k AHEK
BIEMY 5% - 2 HATH — B E BARARRFRI M A ZRREMR
HSBRBREBE RAZEINFOALSRRERRE BHNEDIAR
BV 1984 4 VOC % Ak &6 70~80% - B #7354 2001 5 VOC
HE# 130,000 248 R EDFHEALRRESREZBE VOC F
K EEEFE ZE 80,000 AHELATF ©

ARIME VOCRZBEX S HEHABUFC E 200351 A
1 BRALRE FEARAEFEANER VOC FHH EHF E 80,000
NHELLTF Z BAR -

N

(=) sk %

AAmEeoReLBRAEEe VOC $ALM > AR R
e EHu4sE VOC Aath AR sk VOC # : o §4HR14K
R4 VOC e 40K -

AALE AHHBKERETH VOC 3L R RHE L O
EMAA ALK EF FAMBKEE - RAI LARRZ VOC #
Y PN BI MR 1 P 0 RAEF R EZ VOC R RFRR -

EF L 446 VOC KR (ARBAAL) GARMRS » 24
PHEENEFERAANREREARRRARS  KGERRY -

Mi4k 2 RIFI R H £ A4 VOC 2204 > 2484 3%



FTEHBRAEN (Bl - btk ) BFLHKX VOC #, -

(m) %

VOC R YAk F CBE VOCREBE UG AT 3k a4
M 3b Aoy X4l B 2000 £ 1 B 1 82002412 A 31 84K
B2 30k ER S 2003 £ 1 B 1 BACRIEEBHEAR 3 21k o
) BF BUR 2B R BA AT R VOC B8y % 4 » ARAE- R ik % VOC
M E QLR 3~5%

(2) T EMm

F 347 % d@ » SAEFL ( Swiss Agency for the Environment, Forests
and Landscape ) & EMIL B RRABRILE » B MM E LS (the
Federal Customs Administration ) & MR A Z L0 » £ R T £ BEH
55 -

M 3% £.75 # % 12 B ( The cantons » cantonal air pollution services )
XEMREE B ZRRBU T G FELBRHAAAMERLZ VOCHE
%% (VOCbalance sheets ) RBMY 3 » EMLERORMAREES >
AEARZREHEABRFE - HMAIZRFLEEEHEBPITERFTED
#17% (OAPC > Ordinance on Air Pollution Control ) i& % #8 % #h % % 3%
HOREER -

Btz sh > dREAZBBREAERYEEEE % (commission
of experts ) & % &5 3 AARP] T » SUBK AR 238 - BUR SUIT I M ) 2 2>
FHRET  ARBORE BABARE MEEAREA - THEABA
+%-

(X)) MAMUPREKREL - BR
VOC ity £ E BB MARFA > £ LPE & OAPC PR E# K



BHEREERL S FETHEMRETFRER
1.4 VOC GH s Rt Aok -
2VOC EREBR/ Y ERBRMERKF -
3.VOC #it% (wholesale) # -
#&3% LPE #) Articles 35a Paragraph 4 » VOC $E# % 4o #% A58 4 48
&Y VOC BB ERERE  BHRGTRETFRE °
IR R % VOC 45 % % (VOC balance sheet ) - 3% VOC &
FRBEROFETIEM:
LAKREIE A VOC A -MERITHFHE B ¥ VOC 5% >
BB AREUEF  THRLARBFETESER -
2.5 VOC : & & RERIEF+ VOC THEKAF R > SHHH
WMEHTREER -
3884 VOC ¥ : TR VOC @ RILXEHEREINERE - A
EREHE VOCHETAESLABREM FHEZHRNIN -
4. F AP E
MWBUTTAMG  BaMARE IR VOC iR EEHRE
16 TR ) VOC 248 €85 8 OAPC &93F TE E D W)
30~50% -

(£) MKEANTE
2 THIEEREE BX RRATEY, Y RAE—EA
R« %Rl VOC B2 5k 6 1998 7 A 1 8 ALBUCRH i 89
T, # AAHERE 0.1%69 %k H 1000 X A% 12 3 5%
BR » 2001 4480k 80 ¥ 3% kBN - EATAUKZ VOC #— 4 — 1
E 3 Y P L EAOE X SN
EERBBHABKZIRER—EH)NETFT ARG ES &l 5B



M HIER | T 0 2003 £HMEAL T 48 21 1 b5k B -
Rt RERBRABRACAGHTRAEMARZAE 20— @
B4 Bk MBZRABBEIRRERRIFHIETFE—MBA
BIHESH  —F A TEINRAGRAKE S AL BB% MM
BRBRTHIRTE—BAA TRIFSTHERGLE -

(A\) &

L3 8L VOC R X & 27 VOC B & sk g3 ik £
TR RERLTBAREZTRLEZE L2224
4o 60ppb(H £ RiFAiE 1 R) BRABGZ R ERESE |
8% 120ppb F4% -

2837 VOC R 5 ERIR 5 RAAEH M - BREH LB #k -
Bt Rt BARRAE S R oMU G F X R EHFR
1T VOC & > BE YT E 3% M8 BT 3 1 B4R R 3R 800k
2B o

Bz ER T, SRAE—BAR  HARERLERESL
BSR4 VOC B 56978 ER > L REAHBI R ER L 84T
VOC 4] B BEAMUERTENH EERERAN RS $
Bl TAERE -

= ERERNARDE R

(—) #H3EEH (Department for Environment Food and Rural
Affairs » DEFRA)
# 9 A 15 B & Trade Partners UK # 4% = Bob Thompson # 4 r&
Bl » # @R E R % & #H F523 Head of Air and Environment Quality
Division —Dr. Martin L. Williams » ¥ £33N E4F :
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LERZRALEXEBE

(DEx &4 % #A&KM K € (European Commission ) # 1999 % 6 B
#EZHE TR KB KM L4 ( National Emission Ceiling
Directive ) » 378k @ € & B2 NOx » VOC - SOx & NH3 %%
RITRAMBHZREER  HLEATRASEEELE 2010 £4
£120ugm’ HREFEANNEFHERE > BELE ISR L
R A 20 RAA o

QOHABLAERASTERAE 2005 £RANEA 100y gm’ » Uk
BEGNN B P2 RREHE  BEBE BB L2 RH L 10
RUN - ANZEZRA XM BEA LG BBEHZ4EH & A2 A5
DEHGHEHREERENE SBRLTHRER AR E
ZRFERME -

QEHMAEBMERLETREBL
ENRRII-ToIHERBASTEOIN TR T LEEELE BHARAE

EBKR AHHIRBSTEMITERRASLERNEBEL T

(DR - P3gEst 0 £ 2003 &% 16251 g/m’ (Sppb); &
2010 # J& - England & Wales i 5y g/m® » Scotland & Northern
Ireland & 3.25 y g/m’ »

(2) 1,3-T =% : £ 2003 % /&3¢ 2.25 ug/m® (1ppb) °

32003 48 A & 8.5 % ¥4

S

H2003F8A1BEISBM HBATRSERSRE2Z & 82
K > & %% %% & (HIGH concentration : 90-180 ppb, 180-360 ¢ g/m’) »
REREERMNS A 118> A 125ppb (250 ug/m’) « 48 4547 4% T B

MZHRREBH IR GRA G SREFMZ BB M B BT
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BARGR  REHKEPRAEZ L84 RATRY » RE L
A4 RZERBIE -
RQARERFTLEH AN S8 AZBEECBMHMA NTAES AL
WATRE > REN O BRREHRE -8 AE 12 AZH TR -
B)HAEMRBAMNE A 10 B AMBEREAREN 2Rt P
BEAEHE > THRALIE REE M AENH L ME
REQB TR ZER -

(=) #HEE1%#% 5 (Environment Agency )
# 9 B 16 B £ 4 & Trade Partners UK #4422 Bob Thompson %
4 B Peter Walsh St 4 & ] - #F € 38 351% 3% 5 John Hescott %4 » £ &
Hm AR AR AN ZEELE REWTF ¢
LAPATEREM 1999 £ 3 A 22 BITTZEH MM 24 (Solvent
Emissions Directive » £A t f§#% SED » 4 % 4 Directive 1999/13/EC

of 11 March 1999 on the limitation of emissions of volatile organic
compounds due to the use of organic solvents in certain activities

and installations ) #. & - 3 Bl Z England & Wales &.# 2002 4 3
A 3T =R i%4 (Directions ) » %-5| % & 7 2R 34% # 5% (Pt 1 of the
Environment Protection Act 1990 ) & ;5 ¥t 78 By $2 3= 4] & ( the
Pollution Prevention and Control Regulations 2000 ) 2 F -
2B ITE 4TS B (guidance note ) * WA AU Z EENER
BRRGBRETEFHEREIPTHIKE > R EREFER -
HHEHZIEIERABZHT
(1)SED ¥ % B #7
A FBAFER D FENREAFS SED ML 1 457 2002 £ 3 A
22 BATERERMERFTESL > BIEN200247 2218
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AMAESRAE -
B BEAF5 B (H 2000 54 A 1 BATEBRAFHTHES): £ 2007
#10 A31 8BRS SEDREBT s AR E b g e
% RIAR BT LR
(2)SED A A EHI A &
BANEVRERNZ T HEBERE—EREREL > F
HeToREZ— "
A BERBAMBEREHERMA (SEREZLH) -
B 4EHEA IR ©
C $ATHBAATE  EMARDHKE > BENFEATLEHER
MRAE#
Q)AL ~ BE - REERAAFHMEZEH
SED 1" S A AR R IBIEAEZ VOCHE » TEEAHREZEH
A :
A B R40 Blrz A # micdh - A Eif 100g/h A L& - HEH
W8 Z @B RAE A 20mg/m’
B /& R45 - R46 ~ R49 - R60 % R61 RBZ BB - REER AR
FHME EAEE 10gh A L RENHE Z BHERRAE
% 2mg/m’ -
FRESRERERNELERGZHEH  BNEE TR RIER
BIRM MY - LR 2003 £3 A 22 BATR EAHRHERM XL -
@R EFHE
PHIGHEHEFHERRBEBEHE > REAXLFES SED
ZHRE > b BEBEFSHAIRMEE » TRAEIBAER -

(=) 3 H Bristol ## € (Bristol City Council )
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# 9 B 16 B F 4 & Trade Partners UK ##% 2 Bob Thompson %
4 % Peter Walsh % 4 P& ] » #£ € Bristol # 3% & Environmental Quality
Team David Muir %% ° X &3 % BT H# VOC B 2 &4 9

BhoF

1L B AREREA LT RET R 2T

(DERBRER  FEEBREEHRMRAZAMN  HRARBERAZ
A2 $F#HYD - 4 Bristol 3HEH 22 R 2 33 AR -

Qe F M FEABE T HEARBEBRIZEE BE
B MAYEARIRFEMHGHREE AL EZHMEE
R RBRAALEF AR - 4 Bristol % #] 200 B R £2 -

2.% %] VOC 2 B #

(WBEFAE VOC HAM R EEZHEY  £E2RAERES H B K
%o 0-Xylene ~ m- Xylene & p- Xylene ¥ A& % » XRBMWE K
Z > ML A REE R -

QBRI ERFTEABRBHZERII-THZIHME -

BB LERARERZUE  EMVERREZIEE -

3.Bristol 2 VOC $# 1% #

(DVOC #A 2P EH &
ABBRESATHIBEERA#/YETREZR1EARBKE/AH

25 -

B Bristol & £ % #/ 2 ARABUEESF 2 A#4NEE 4 EBLD
FEMLUEEF AT EEABDEEMEER 93 Bl - 416
AT ERRZ T0% -

Q)VOC #HK = £ & IR
A EFres 81b44 (NMHCs): X 2R X DEEMEX - &
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BHRREBERE -
BX:XZRAMHEE - hoihdb LB LHE -
C 13- T XZRAEHRIA -
4.Bristol Z RSB EE AL R
KRRz B LT 0 N 2000 FrFdh B EZ FH{E 15ppb
Ak BABAMEE Sppb R T ERAMRFIAMFRSEXL R E 2001
FRMNRKREBRBRKEE (dispensers) 2 » BIREEFE 10ppb

Y S i
H 4%
— R AEE N RARAN 1999 £37E BB HA L L 0 2

B &

ERERAZEHEHT T EAMES RIETIEMHEE  HE U

LEPAT REZHFARHARZI TR EHFE -

ZoHPEBRHERREERSEIEHEY  BATHR&KAIT T X4
DHNE > UABBBEREATZIF ZRER -

ZCBREMN 1999 FITRZBEBPR AL REHSH KSR
RAE#ERZHERS  EHNELTELEFEAAREZIBM
OB AMRRME - PR EREAIRKEB ARG ESF B Y
FHEZHERRESRE L ERELHTHMRPBE T E
¥ o HEHNEEARERETFIZA KM -

W~ BB VOC & 2% E > & 1990 £ % 2000 4 - AR Y
— ¥ 2 P E 3 ©HF3T 2010 F 2 EH B AR R REBEH VOC
ZRa e

EREAHNEASE2RE BRURLAZBEL > BUEER
13- Tz B4 AHRERIAIMERE
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NI EHAERS AR ZERHE AR EFEAE  BARK
HE—BHEEEARDBRNTERZIRAR Rk 5 A4S
XBARNEEVOCH b EHFRKVOCKELAE  BITRAER
RAEMEE AARRKGEABERREERR Y IERTE—H
B LUGERARABS WEABMFIE SR EFHE8 -

- ARFEITRBH TR AA TR E2 VOC ZR5 £ FH Rl
EHES ERHEBEAAEABMNEHZORRARETDER
AER LI RAMFZEE ST ERERS -

18 ~ EHK

— BRANERSTHARBCITERRBI R ERIERRE T
Bk 1999 FATEBIA AN ZERH S - THBE R
MATEE Sl E - M BERAMTZSE R -

AR AREREEBFRIE - F44& (balance sheet) » AR
BEEENFHE VOC HKAR L  BRARBZ AN VOCEE X
¥ (VOC balance sheet) % » M AR ¥ £58 VOC £ 8 B3
BEMZ AT R AT RAELRRNRRITEAMEFRE
2 5% -

Z - BATB 1444 SOx B NOX Bk ZRF£BHHE > T2 ERE
VOC z i &4 > X ELRFTEHEFEYH VOC HE#
W SREA SRR EHE - R+t VOC 5 R HI A TRMA
% o

w9~ RIEHE VOC FERGABRRARAKBEZHE > BAER
SR FEZEREAEREY  BRIABTRERR -

Z-ZEREEBEFT D BATAAHE VOCHEMIZRADLETHRE
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BEHATRLE VOC ERAITHTHAL > ERTLHMARZIE
ABEAEBRE  BFRAIFTRRILI-THEHARRARY
Bk ZARE - DR R B -

M~ M

M — 1 1999 FEK B IS Bl HER A 4

M= 02002 FEXBE B e HERMKA LAY G ERE
M= R RAE A A M IR R E

MEAF et AR B D & @R AR ¥ VOC B 2 % #] & By #1486
ML AR ERTREENRESS T

BEAE < s AE A A B RE IR EH

MiAE£ D 3EE 2003 8 A EASEFHIMRYE

M D ABEEHNR AR AN Z TS

ME4E A 3B Bristol 77 BUR # VOC HE#E 4] 3R B
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Official Journal of the European Communities

L 85/1

(Acts whose publication is obligatory)

COUNCIL DIRECTIVE 1999/13/EC

of 11 March 1999

on the limitation of emissions of volatile organic compounds due to the use of organic solvents in
certain activities and installations

THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European
Community, and in particular Article 130s(1) thereof,

Having regard to the proposal from the Commission (1),

Having regard to the opinion of the Economic and Social
Committee (2),

Acting in accordance with the procedure laid down in
Article 189c of the Treaty (3),

(1) Whereas the European Community action
programme on the environment approved by the
Council and the representatives of the Governments
of the Member States meeting within the Council by
resolutions of 22 November 1973 (4), 17 May
1977 (%), 7 February 1983 (4), 19 October 1987 (7)
and 1 February 1993 (8) stresses the importance of
the prevention and reduction of air pollution;

(2) Whereas in particular the resolution of 19 October
1987 emphasises the importance of Community

(1} O] C99,26.3.1997, p. 32.

(2) OJ C287,22.9.1997, p. 55.

(3) Opinion of the European Parliament of 14 January 1998 (O]
C 34, 2.2.1998, p. 75), Council Comman Position of 16 June
1998 (O] C 248, 7.8.1998, p. 1) and Decision of the
European Parliament of 21 October 1998 (O] C 341,
9.11.1998, p. 70).

(*) 0JC112,20.12.1973, p. 1.

() 0JC139,13.6.1977,p. 1.

(¢) O C46,17.2.1983,p. 1.

(7) O] C328,7.12.1987, p. 1.

(®) O0JC138,1.2.1993,p. 1.

(6)

action to concentrate, fnter alta, on implementation
of appropriate standards in order to ensure a high
level of public health and environmental protection;

Whereas the European Community and its Member
States are parties to the Protocol to the 1979
Convention on Long-Range Transboundary Air
Pollution concerning the control of emissions of
volatile organic compounds in order to reduce their
transboundary fluxes and the fluxes of the resulting
secondary photochemical oxidant products so as to
protect human health and the environment from
adverse effects;

Whereas pollution due to volatile organic
compounds in one Member State often influences
the air and water of other Member States; whereas,
in accordance with Article 130r of the Treaty, action
at Community level is necessary;

Whereas, because of their characteristics, the use of
organic solvents in certain activities and installations
gives rise to emissions of organic compounds into
the air which can be harmful for public health and/
or contributes to the local and transboundary
formation of photochemical oxidants in the
boundary layer of the troposphere which cause
damage to natural resources of vital environmental
and economic importance and, under certain
exposure conditions, has harmful effects on human
health;

Whereas the high incidence of high tropospheric
ozone concentrations in recent years has triggered
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(8)

(9)

(10)

(1)

(12)

(13)

(14)

widespread concern regarding the impact on public
health and the environment;

Whereas, therefore, preventive action is required to
protect public health and the environment against
the consequences of particularly harmful emissions
from the use of organic solvents and to guarantee
citizens the right to a clean and healthy
environment;

Whereas emissions of organic compounds can be
avoided or reduced in many activities and
installations because potentially less harmful
substitutes are available or will become available
within the coming years; whereas, where
appropriate substitutes are not available, other
technical measures should be taken to reduce
emissions into the environment as much as
economically and technically feasible;

Whereas the use of organic solvents and the
emissions of organic compounds which have the
most serious effects on public health should be
reduced as much as technically feasible;

Whereas installations and processes which fall under
this Directive should at least be registered if they are
not subject to authorisation under Community or
national legislation;

Whereas existing installations and activities should,
where appropriate, be adapted so that within an
appropriate period they meet the requirements
established for new installations and activities;
whereas that period should be consistent with the
timetable for compliance of Council Directive 96/61/
EC of 24 September 1996 concerning integrated
pollution prevention and control (1);

Whereas the relevant parts of existing installations
which undergo substantial change must, as a matter
of principle, meet the new installation standards for
the substantially changed equipment;

Whereas organic solvents are used by many
different types of installations and activities so
that, in addition to general requirements, specific
requirements should be defined and, at the same
time, thresholds for the size of the installations or
activities which have to comply with this Directive;

Whereas a high level of environmental protection
requires the setting and achievement of emission
limits for organic compounds and appropriate
operating conditions, in accordance with the
principle of best available techniques, for certain
installations and activities using organic solvents
within the Community;

(1) OJ L 257, 10.10.1996, p. 26.

(15)

(16)

(17}

(18)

(19)

(20)

(22)

(23)

Whereas in some cases Member States may exempt
operators from complying with the emission limit
values because other measures, such as the use of
low-solvent or solvent-free products or techniques,
provide alternative means of achieving equivalent
emission reductions;

Whereas emission-limiting measures adopted before
the entry into force of this Directive should be taken
into account in an appropriate way;

Whereas alternative approaches to reduction may
allow the objectives of this Directive to be achieved
more effectively than by implementing uniform
emission limit values; whereas, therefore, Member
States may exempt existing installations from
compliance with the emission limits if they
implement a national plan, which will, within the
timetable for implementation of this Directive, lead
to an at least equal reduction in emissions. of
organic compounds from these activities and
installations;

Whereas existing installations falling under Directive
96/61/EC which are covered by a national plan can
under no circumstances be exempted from the
provisions of that Directive, including Article 9(4)
thereof;

Whereas in many cases small and medium-sized,
new and existing installations may be allowed to
comply with somewhat less stringent requirements
to maintain their competitiveness;

Whereas for dry cleaning a zero threshold is
appropriate, subject to specified exemptions;

Whereas monitoring of emissions is required,
including the application of measurement
techniques, to assess the mass concentrations or the
quantity of the pollutants whose release into the
environment is permitted;

Whereas operators should reduce emissions of
organic solvents, including fugitive emissions, and of
organic compounds; whereas a solvent management
plan is an important tool to verify this; whereas,
although guidance may be given, the solvent
management plan is not developed to the stage

where a Community methodology can be
established;
Whereas Member States have to establish a

procedure to be followed and measures to be taken
where emission limitations are exceeded;
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(24) Whereas the Commission and the Member States
should collaborate in order to ensure that
information on the implementation of this Directive
and on the progress of substitution options is
exchanged,

HAS ADOPTED THIS DIRECTIVE:

Article 1

Purpose and scope

The purpose of this Directive is to prevent or reduce the
direct and indirect effects of emissions of volatile organic
compounds into the environment, mainly into air, and the
potential risks to human health, by providing measures
and procedures to be implemented for the activities
defined in Annex L, in so far as they are operated above
the solvent consumption thresholds listed in Annex IIA.

Article 2

Definitions
For the purposes of this Directive:

1. installation shall mean a stationary technical unit
where one or more activities falling within the scope
defined in Article 1 are carried out, and any other
directly associated activities which have a technical
connection with the activities carried out on that site
and which could have an effect on emissions;

2. existing installation shall mean an installation in
operation or, in accordance with legislation existing
before the date on which this Directive is brought into
effect, an installation which is authorised or registered
or, in the view of the competent authority, the subject
of a full request for authorisation, provided that the
installation is put into operation no later than one
year after the date on which this Directive is brought
into effect;

3. small installation shall mean an installation which
falls within the lower threshold band of items 1, 3, 4,
5,8, 10, 13, 16 or 17 of Annex IIA or for the other
activities of Annex IIA which have a solvent
consumption of less than 10 tonnes/year;

4. substantial change

— for an installation falling within the scope of
Directive 96/61/EC, shall have the definition
specified in that Directive,

10.

11.

12.

— for a small installation, shall mean a change of the
nominal capacity leading to an increase of
emissions of volatile organic compounds of more
than 25%. Any change that may have, in the
opinion of the competent authority, significant
negative effects on human health or the
environment is also a substantial change,

— for all other installations, shall mean a change of
the nominal capacity leading to an increase of
emissions of volatile organic compounds of more
than 10%. Any change that may have, in the
opinion of the competent authority, significant
negative effects on human health or the
environment is also a substantial change;

. competent authority shall mean the authority or

authorities or bodies responsible under the legal
provisions of the Member States for carrying out the
obligations arising from this Directive;

. operator shall mean any natural or legal person who

operates or controls the installation or, where this is
provided for in national legislation, to whom decisive
economic power over the technical functioning of the
installation has been delegated;

. authorisation shall mean a written decision by which

the competent authority grants permission to operate
all or part of an installation;

. registration shall mean a procedure, specified in a

legal act, involving at least notification to the
competent authority by the operator of the intention
to operate an installation or activity falling within the
scope of this Directive;

. emission shall mean any discharge of volatile organic

compounds from an installation into the environment;

fugitive emissions shall mean any emissions not in
waste gases of volatile organic compounds into air,
soil and water as well as, unless otherwise stated in
Annex IIA, solvents contained in any products. They
include uncaptured emissions released to the outside
environment via windows, doors, vents and similar

openings;

waste gases shall mean the final gaseous discharge
containing volatile organic compounds or other
pollutants, from a stack or abatement equipment into
air. The volumetric flow rates shall be expressed in
m3/h at standard conditions;

total emissions shall mean the sum of fugitive
emissions and emissions in waste gases;
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13. emission limit value shall mean the mass of volatile

15.

16.

17.

18.

19

20.

21

22.

organic compounds, expressed in terms of certain
specific parameters, concentration, percentage and/or
level of an emission, calculated at standard
conditions, N, which may not be exceeded during one
or more periods of time;

substances shall mean any chemical element and its
compounds, as they occur in the natural state or as
produced by industry, whether in solid or liquid or
gaseous form;

preparation shall mean mixtures or - solutions
composed of two or more substances;
organic compound shall mean any compound

containing at least the element carbon and one or

more of hydrogen, halogens, oxygen, sulphur,
phosphorus, silicon or nitrogen, with the exception of
carbon oxides and inorganic carbonates and
bicarbonates;

volatile organic compound (VOC) shall mean any
organic compound having at 293,15 K a vapour
pressure of 0,01 kPa or more, or bhaving a
corresponding  volatility under the particular
conditions of use. For the purpose of this Directive,
the fraction of creosote which exceeds this value of
vapour pressure at 293,15 K shall be considered as a
VOCGC;

organic solvent shall mean any VOC which is used
alone or in combination with other agents, and
without undergoing a chemical change, to dissolve
raw materials, products or waste materials, or is used
as a cleaning agent to dissolve contaminants, or as a
dissolver, or as a dispersion medium, or as a viscosity
adjuster, or as a surface tension adjuster, or a
plasticiser, or as a preservative;

balogenated organic solvent shall mean an organic
solvent which contains at least one atom of bromine,
chlorine, fluorine or iodine per molecule;

coating shall mean any preparation, including all the
organic solvents or preparations containing organic
solvents necessary for its proper application, which is
used to provide a decorative, protective or other
functional effect on a surface;

adhesive shall mean any preparation, including all the
organic solvents or preparations containing organic
solvents necessary for its proper application, which is
used to adhere separate parts of a product;

ink shall mean a preparation, including all the organic
solvents or preparations containing organic solvents

necessary for its proper application, which is used in a
printing activity to impress text or images on to a
surface;

23. varnish shall mean a transparent coating;

24

25.

26.

27.

28.

29.

30

31.

32.

33.

consumption shall mean the total input of organic
solvents into an installation per calendar year, or any
other 12-month period, less any VOCs that are
recovered for reuse;

input shall mean the quantity of organic solvents and
their quantity in preparations used when carrying out
an activity, including the solvents recycled inside and
outside the installation, and which are counted every
time they are used to carry out the activity;

reuse of organic solvents shall mean the use of
organic solvents recovered from an installation for
any technical or commercial purpose and including
use as a fuel but excluding the final disposal of such
recovered organic solvent as waste;

mass flow shall mean the quantity of VOCs released,
in unit of mass/hour;

nominal capacity shall mean the maximum mass input
of organic solvents by an installation averaged over
one day, if the installation is operated under
conditions of normal operation at its design output;

normal operation shall mean all periods of operation
of an installation or activity except start-up and shut-
down operations and maintenance of equipment;

contained conditions shall mean conditions under
which an installation is operated such that the VOCs
released from the activity are collected and discharged
in a controlled way either via a stack or abatement
equipment and are therefore not entirely fugitive;

standard conditions shall mean a temperature of
273,15 K and a pressure of 101,3 kPa;

average over 24 hours shall mean the arithmetic
average of all valid readings taken during the 24-hour
period of normal operation;

start-up and shut-down operations shall mean
operations whilst bringing an activity, an equipment
item or a tank into or out of service or into or out of
an idling state. Regularly oscillating activity phases
are not to be considered as start-ups and shut-downs.
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Article 3

Obligations applying to new installations

Member States shall adopt the necessary measures to
ensure that:

1. all new installations comply with Articles 5, 8 and 9;

2. all new installations not covered by Directive 96/61/
EC are registered or undergo authorisation before
being put into operation.

Article 4

Obligations applying to existing installations

Without prejudice to Directive 96/61/EC, Member States
shall adopt the necessary measures to ensure that:

1. existing installations comply with Articles 5, 8 and 9
no later than 31 October 2007;

[§5)

all existing installations must have been registered or
authorised by 31 October 2007 at the latest;

3. those installations to be authorised or registered using
the reduction scheme of Annex IIB notify this to the
competent authorities by 31 October 2005 at the
latest;

4. where an installation:
— undergoes a substantial change, or

— comes within the scope of this Directive for the
first time following a substantial change,

that part of the installation which undergoes the
substantial change shall be treated either as a new
installation or as an existing installation, provided
that the total emissions of the whole installation do
not exceed those that would have resulted had the
substantially changed part been treated as a new
installation.

Article §

Requirements

1. Member States shall take the appropriate measures,
either by specification in the conditions of the
authorisation or by general binding rules to ensure that
paragraphs 2 to 12 are complied with.

2. All installations shall comply with:

(a) either the emission limit values in waste gases and the
fugitive emission values, or the total emission limit

values, and other requirements laid down in

Annex IIA;

or

(b

the requirements of the reduction scheme specified in
Annex IIB.

5

3. (a) For fugitive emissions, Member States shall apply
fugitive emission values to installations as an
emission limit value. However, where it is
demonstrated to the satisfaction of the competent
authority that for an individual installation this
value is not technically and economically feasible,
the competent authority can make an exception
for such an individual installation provided that
significant risks to human health or the
environment are not to be expected. For each
derogation, the operator must demonstrate to the
satisfaction of the competent authority that the
best available technique is being used;

(b) activities which cannot be operated under
contained conditions may be exempted from the
controls of Annex IA, when this possibility is
explicitly mentioned in that Annex. The reduction
scheme of Annex IIB is then to be used, unless it is
demonstrated to the satisfaction of the competent
authority that this option is not technically and
economically feasible. In this case, the operator
must demonstrate to the satisfaction of the
competent authority that the best available
technique is being used.

Member States shall report to the Commission on the
derogation concerning paragraphs (a) and (b) in
accordance with Article 11.

4.  For installations not using the reduction scheme, any
abatement equipment installed after the date on which this
Directive is brought into effect shall meet all the
requirements of Annex IIA.

5. Installations where two or more activities are carried
out, each of which exceeds the thresholds in Annex [IA
shall:

(a) as regards the substances specified in paragraphs 6, 7
and 8, meet the requirements of those paragraphs for
each activity individually;

(b) as regards all other substances, either:

(i) meet the requirements of paragraph 2 for each
activity individually; or

(ii) have total emissions not exceeding those that
would have resulted had point (i) been applied.
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6.  Substances or preparations which, because of their
content of VOCs classified as carcinogens, mutagens, or
toxic to reproduction under Directive 67/548/EEC (1), are
assigned or need to carry the risk phrases R45, R46, R49,
R60, R61, shall be replaced, as far as possible and by
taking into account the guidance as mentioned in
Article 7(1), by less harmful substances or preparations
within the shortest possible time.

7.  For discharges of the VOCs referred to in
paragraph 6, where the mass flow of the sum of the
compounds causing the labelling referred to in that
paragraph is greater than, or equal to, 10 g/h, an emission
limit value of 2 mg/Nm? shall be complied with. The
emission limit value refers to the mass sum of the
individual compounds.

8. For discharges of halogenated VOCs which are
assigned the risk phrase R40, where the mass flow of the
sum of the compounds causing the labelling R40 is greater
than, or equal to, 100 g/h, an emission limit value of 20
mg/Nm? shall be complied with. The emission limit value
refers to the mass sum of the individual compounds.

The discharge of VOCs referred to in paragraphs 6 and 8
shall be controlled as emissions from an installation under
contained conditions as far as technically and
economically feasible to safeguard public health and the
environment.

9.  Discharges of those VOCs which, after the entry into
force of this Directive, are assigned or need to carry one
of the risk phrases mentioned in paragraphs 6 and 8, shall
have to comply with the emission limit values mentioned
in paragraphs 7 and 8 respectively, within the shortest
possible time.

10. All appropriate precautions shall be taken to
minimise emissions during start-up and shut-down.

11. Existing installations which operate existing
abatement equipment and comply with the following
emission limit values:

— 50 mg C&/Nm? in the case of incineration,

— 150 mg &Nm? in the case of any other abatement
equipment,

shall be exempt from the waste gases emission limit values
in the table in Annex IIA for a period of 12 years after the

(1) OJ 196, 16.8.1967, p. 1. Directive as last amended by
Commission Directive 98/98/EC (O] L 355, 30.12.1998, p. 1).

date referred to in Article 15, provided the total emissions
of the whole installation do not exceed those that would
have resulted had all the requirements of the table been
met.

12.  Neither the reduction scheme nor the application of
paragraph 11 nor Article 6 exempt installations
discharging substances specified in paragraphs 6, 7 and 8
from fulfilling the requirements of those paragraphs.

13.  Where a risk assessment is carried out in
accordance with Council Regulation (EEC) No 793/93 (2)
and Commission Regulation (EC) No 1488/94 (3) or
Council Directive 67/S48/EEC and Commission Directive
93/67/EEC (¢) of any of the substances causing the
labelling R40, R60 or R61 which are controlled under this
Directive, the Commission shall consider the conclusions
of the risk assessment and shall take the necessary
measures as appropriate.

Article 6

National plans

1. Without prejudice to Directive 96/61/EC, Member
States may define and implement national plans for
reducing emissions from the activities and industrial
installations covered by Article 1, excluding activities 4
and 11 of Annex IIA. None of the other activities may be
excluded from the scope of this Directive by means of a
national plan. These plans shall result in a reduction of
the annual emissions of VOCs from existing installations
covered by this Directive by at least the same amount and
within the same time frame as would have been achieved
by applying the emission limits under Article 5(2) and (3)
and Annex II, during the validity period of the national
plan. The national plan, if necessary updated, will be
resubmitted to the Commission every three years.

A Member State which defines and implements national
plans may exempt existing installations from
implementation of the emission limit values laid down in
Article 5(2) and (3) and Annex II. A national plan may
under no circumstances exempt an existing installation
from the provisions laid down in Directive 96/6 1/EC.

2. A national plan shall include a list of the measures
taken or to be taken to ensure that the aim specified in
paragraph 1 will be achieved, including details of the
proposed plan monitoring mechanism. It shall also include
binding interim reduction targets against which progress
towards the aim can be measured. It shall be compatible
with the relevant existing Community legislation,

(2) OJL 84,5.4.1993,p. 1.
(3) OJ L 161,29.6.19%4, p. 3.
(4) OJL227,89.1993,p. 9.
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including the relevant provisions of this Directive, and
shall include:

— an identification of the activity or activities to which
the plan applies,

— the reduction in emissions to be achieved by those
activities which corresponds to that which would have
been achieved by applying the emission limits as
specified in paragraph 1,

— the number of installations affected by the plan and
their total emissions and the total emission of each of
the activities.

The plan shall also include a full description of the range
of instruments through which its requirements will be
achieved, evidence that these instruments will be
enforceable and details of the means by which compliance
with the plan will be demonstrated.

3. The Member State shall submit the plan to the
Commission. The plan must be accompanied by
supporting documentation sufficient to verify that the aim
of paragraph 1 will be achieved, including any
documentation specifically requested by the Commission.
Existing installations undergoing a substantial change shall
remain within the scope of the national plan, provided
that they were part of this plan before undergoing such
substantial change.

4. The Member State shall designate a national
authority for the collection and evaluation of the
information required by paragraph 3 and for the
implementation of the national plan.

5. (a) The Commission shall inform the committee
referred to in Article 13 of the criteria for
assessing national plans, one year after the entry
into force of this Directive at the latest.

(b) If the Commission, in considering the plan, the
resubmitted plan, or in considering the progress
reports submitted by the Member State under
Article 11, is not satisfied that the objectives of the
plan will be achieved within the prescribed period,
it shall inform the Member State and the
committee referred to in Article 13 of its opinion
and of the reasons for reaching such an opinion. It
shall do so within six months of receipt of the plan
or report. The Member State shall then notify the
Commission and inform the committee, within
three months, of the corrective measures it will
take in order to ensure that the objectives are
achieved.

6. If the Commission decides within six months of the
notification of the corrective measures that those measures
are insufficient to ensure that the objective of the plan is
achieved within the prescribed period, the Member State
shall be obliged to satisfy the requirements of Article 5(2)
and (3) and Annex Il within the period specified in this

Directive in the case of existing installations. The
Commission shall inform the committee referred to in
Article 13 of its decision.

Article 7

Substitution

1. The Commission shall ensure that an exchange of
information between Member States and the activities
concerned on the use of organic substances and their
potential substitutes takes place. It shall consider the
questions of:

— fitness for use,

— potential effects on human health and occupational
exposure in particular;

— potential effects on the environment, and

— the economic consequences, in particular, the costs
and benefits of the options available,

with a view to providing guidance on the use of
substances and techniques which have the least potential
effects on air, water, soil, ecosystems and human health.
Following the exchange of information, the Commission
shall publish guidance for each activity.

2. Member States shall ensure that the guidance
referred to in paragraph 1 is taken into account during
authorisation and during the formulation of general
binding rules.

Article 8
Monitoring

1. Member States shall introduce an obligation for the
operator of an installation covered by this Directive to
supply the competent authority once a year or on request
with data that enables the competent authority to verify
compliance with this Directive.

2. Member States shall ensure that channels to which
abatement equipment is connected, and which at the final
point of discharge emit more than an average of 10 kg/h
of total organic carbon, are monitored continuously for
compliance.

3. In the other cases, Member States shall ensure that
either continuous or periodic measurements are carried
out. For periodic measurements at least three readings
shall be obtained during each measurement exercise.

4. Measurements are not required in the case where
end-of-pipe abatement equipment is not needed to comply
with this Directive.
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5. The Commission shall organise an exchange of
information on the use of solvent management plans in
Member States based on the data for the implementation
of this Directive in the three years following the date
referred to in Article 15.

Article 9

Compliance with emission limit values

1. Compliance with the following shall be
demonstrated to the satisfaction of the competent
authority:

— emission limit values in waste gases, fugitive emission
values and total emission limit values,

— the requirements of the reduction scheme under
Annex IIB,

— the provisions of Article 5(3).

Guidance is provided in Annex Il on solvent management
plans serving to demonstrate compliance with these
parameters.

Gas volumes may be added to the waste gas for cooling or
dilution purposes where technically justified but shall not
be considered when determining the mass concentration of
the pollutant in the waste gas.

2. Following a substantial change, compliance shall be
reverified.

3. In the case of continuous measurements the emission
limit values shall be considered to be complied with if:

(a) none of the averages over 24 hours of normal
operation exceeds the emission limit values, and

(b) none of the hourly averages exceeds the emission limit
values by more than a factor of 1,5.

4. In the case of periodic measurements the emission
limit values shall be considered to be complied with if, in
one monitoring exercise:

(a) the average of all the readings does not exceed the
emission limit values, and

(b) none of the hourly averages exceeds the emission limit
value by more than a factor of 1,5.

5. Compliance with the provisions of Article 5(7) and
(8) shall be verified on the basis of the sum of the mass
concentrations of the individual volatile organic
compounds concerned. For all other cases, compliance
shall be verified on the basis of the total mass of organic
carbon emitted unless otherwise specified in Annex IIA.

Article 10

Non-compliance

Member States shall take appropriate measures to ensure
that, if it is found that the requirements of this Directive
have been breached:

(a) the operator informs the competent authority and
takes measures to ensure that compliance is restored
within the shortest possible time;

(b) in cases of non-compliance causing immediate danger
to human health and as long as compliance is not
restored under the conditions of paragraph (a),
operation of the activity is suspended.

Article 11

Information systems and reporting

1. At intervals of three years, Member States shall send
information to the Commission on the implementation of
this Directive in the form of a report. The report shall be
drawn up on the basis of a questionnaire or outline
drafted by the Commission in accordance with the
procedure laid down in Article 6 of Directive 91/692/
EEC (1). The questionnaire or outline shall be sent to the
Member States six months before the start of the period
covered by the report. The report shall be made to the
Commission within nine months of the end of the three-
year period covered by it. Member States shall publish the
reports produced at the same time as they are transmitted
to the Commission, subject to the restrictions laid down in
Article 3(2) and (3) of Directive 90/313/EEC (2). The first
report shall cover the period of the first three years after
the date referred to in Article 15.

2.  The information submitted under paragraph 1 shall,
in particular, include sufficient representative data to
demonstrate that the requirements of Article 5 and as the
case may be, the requirements of Article 6 have been
complied with.

3.  The Commission shall draw up a report on the
implementation of this Directive on the basis of the data
provided by the Member States at the latest five years
after the first reports are submitted by the Member States.
The Commission shall submit this report to the European
Parliament and the Council, accompanied by proposals if
necessary.

Article 12

Public access to information

1. Without prejudice to Directive 90/313/EEC, Member
States shall take the necessary measures to ensure that at

(1) OJL 377, 31.12.1991, p. 48.
(2) OJL 158, 23.6.1990, p. 56.
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least applications for authorisation for new installations or
for substantial changes of those installations requiring a
permit under Directive 96/61/EC are made available for
an appropriate period of time to the public, to enable it to
comment on them before the competent authority reaches
a decision. Without prejudice to Directive 96/61/EC, no
obligation to reformat the information for the public is
implied.

The decision of the competent authority, including at least
a copy of the authorisation, and any subsequent updates,
must also be made available to the public.

The general binding rules applicable for installations and
the list of registered and authorised activities shall be
made available to the public.

2. The results of emission-monitoring as required under
the authorisation or registration conditions referred to in
Articles 8 and 9 and held by the competent authority must
be made available to the public.

3. Paragraphs 1 and 2 shall apply, subject to the
restrictions regarding grounds for refusal by public
authorities to provide information, including commercial
and industrial confidentiality, laid down in Article 3(2)
and (3) of Directive 90/313/EEC.

Article 13

Committee

The Commission shall be assisted by a committee of an
advisory nature composed of the representatives of the
Member States and chaired by the representative of the
Commission.

The representative of the Commission shall submit to the
committee a draft of the measures to be taken. The
committee shall deliver its opinion on the draft, within a
time limit which the chairman may lay down according to
the urgency of the matter, if necessary by taking a vote.

The opinion shall be recorded in the minutes; in addition,
each Member State shall have the right to ask to have its
position recorded in the minutes.

The Commission shall take the utmost account of the
opinion delivered by the committee. It shall inform the
committee of the manner in which its opinion has been
taken into account.

Article 14

Sanctions

Member States shall determine the sanctions applicable to
breaches of the national provisions adopted pursuant to
this Directive and shall take all necessary measures for
their implementation. The sanctions determined must be
effective, proportionate and dissuasive. Member States
shall notify these provisions to the Commission at the
latest by the date mentioned in Article 15, and shall notify
any subsequent modification of them as soon as possible.

Article 15

Transposition

1. Member States shall bring into force the laws,
regulations and administrative provisions necessary to
comply with this Directive not later than ... April 2001.
They shall forthwith inform the Commission thereof.

When Member States adopt these measures, they shall
contain a reference to this Directive or shall be
accompanied by such a reference on the occasion of their
official publication. The methods of making such a
reference shall be laid down by the Member States.

2. Member States shall communicate to the
Commission the text of the main provisions of national
law which they adopt in the field covered by this
Directive.

Article 16

Entry into force

This Directive shall enter into force on the day of its
publication in the Official Journal of the European
Communities.

Article 17

Addressees

This Directive is addressed to the Member States.

Done at Brussels, 11 March 1999.

For the Council
The President
J. TRITTIN
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ANNEX |

SCOPE

This Annex contains the categories of activity referred to in Article 1. When operated above the thresholds
listed in Annex IIA, the activities mentioned in this Annex fall within the scope of the Directive. In each case
the activity includes the cleaning of the equipment but not the cleaning of products unless specified otherwise.

Adbesive coating

— Any activity in which an adhesive is applied to a surface, with the exception of adhesive coating and
laminating associated with printing activities.

Coating activity
— Any activity in which a single or multiple application of a continuous film of a coating is applied to:

— vehicles as listed below:

— new cars, defined as vehicles of category M1 in Directive 70/156/EEC (1), and of category N1 in
so far as they are coated at the same installation as M1 vehicles,

— truck cabins, defined as the housing for the driver, and all integrated housing for the technical
equipment, of vehicles of categories N2 and N3 in Directive 70/156/EEC,

— vans and trucks, defined as vehicles of categories N1, N2 and N3 in Directive 70/156/EEC, but
not including truck cabins,

— buses, defined as vehicles of categories M2 and M3 in Directive 70/156/EEC,
— trailers, defined in categories O1, 02, O3 and O4 in Directive 70/156/EEC,
— metallic and plastic surfaces including surfaces of airplanes, ships, trains, etc.,
—  woaoden surfaces,
— textile, fabric, film and paper surfaces,
— leather.

It does not include the coating of substrate with metals by electrophoretic and chemical spraying
techniques. If the coating activity includes a step in which the same article is printed by whatever
technique used, that printing step is considered part of the coating activity. However, printing activities
operated as a separate activity are not included, but may be covered by the Directive if the printing
activity falls within the scope thereof.

Coil coating
— Any activity where coiled steel, stainless steel, coated steel, copper alloys or aluminium strip is coated
with either a film forming or laminate coating in a continuous process.

Dry cleaning

~— Any industrial or commercial activity using VOCs in an installation to clean garments, furnishing and
similar consumer goods with the exception of the manual removal of stains and spots in the textile and
clothing industry.

(1) OJL 42, 23.2.1970, p. 1. Directive as last amended by Directive 97/27/EC (Q) L 233, 25.8.1997, p. 1).
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Footwear manufacture

— Any activity of producing complete foorwear or parts thereof.

Manufacturing of coating preparations, varnishes, inks and adbesives

— The manufacrure of the above final products, and of intermediates where carried our ar the same site, by
mixing of pigments, resins and adhesive materials with organic solvent or other carrier, including
dispersion and predispersion activities, viscasity and tint adjustments and operations for filling the final
praduct into its container.

Manufacturing of pharmaceutical products

— The chemical synthesis, fermentation, extraction, formulation and finishing of pharmaceutical products
and where carried our at the same site, the manufacture of intermediate products.

Printing

— Any reproduction activity of text and/or images in which, with the use of an image carrier, ink is
transferred onto whatever type of surface. It includes associated varnishing, coating and laminating
techniques. However, only the following sub-processes are subject to the Direcrive:

— flexography — a printing activity using an image carrier of rubber or elastic photopolymers on which
the printing areas are above the non-printing areas, using liquid inks which dry through evaporation,

— beatset web offset — a web-fed printing activity using an image carrier in which the printing and
non-printing area are in the same plane, where web-fed means that the material to be printed is fed
to the machine from a reel as distinct from separate sheets. The non-printing area is treated to attract
water and thus reject ink. The printing area is treated to receive and transmit ink to the surface to be
printed. Evaporation takes place in an oven where hot air is used to heat the printed material,

— laminating associated to a printing activity — the adhering together of two or more flexible materials
to produce laminates,

— publication rotogravure — a rotogravure printing activity used for printing paper for magazines,
brachures, catalogues or similar products, using toluene-based inks,

— rotogravure — a printing activity using a cylindrical image carrier in which the printing area is below
the non-printing area, using liquid inks which dry through evaporation. The recesses are filled with
ink and the surplus is cleaned off the non-printing area before the surface to be printed contacts the
cylinder and lifts the ink from the recesses,

— rotary screen printing — a web-fed printing activity in which the ink is passed onto the surface to be
printed by forcing it through a porous image carrier, in which the printing area is open and the non-
printing area is sealed off, using liquid inks which dry only through evaporation. Web-fed means thar
the material to be printed is fed to the machine from a reel as distinct from separate sheets,

— varnishing — an activity by which a varnish or an adhesive coating for the purpose of later sealing
the packaging material is applied to a flexible material.
Rubber conversion

— Any activity of mixing, milling, blending, calendering, extrusion and vulcanisation of natural or synthetic
rubber and any ancillary operations for converting natural or synthetic rubber into a finished product.

Surface cleaning

— Any activity except dry cleaning using organic solvents to remove contamination from the surface of
material including degreasing. A cleaning activity consisting of more than one step before or after any
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other activity shall be considered as one surface cleaning activity. This activity does not refer to the
cleaning of the equipment but to the cleaning of the surface of products.

Vegetable oil and animal fat extraction and vegetable oil refining activities

— Any activity to extract vegetable oil from seeds and other vegetable matter, the processing of dry residues

to produce animal feed, the purification of fats and vegetable oils derived from seeds, vegetable marter
and/or animal matter.

Vebicle refinishing
— Any industrial or commercial coating activiry and associated degreasing activities performing:

— the coating of road vehicles as defined in Directive 70/156/EEC, or part of them, carried our as part
of vehicle repair, conservation or decoration outside of manufacturing installations, or

— the original coating of road vehicles as defined in Directive 70/156/EEC or part of them with
refinishing-type materials, where this is carried out away from the original manufacturing line, or

— the coating of trailers (including semi-trailers) (category O).

Winding wire coating

— Any coating activity of metallic conductors used for winding the coils in transformers and motors, etc.

Wood impregnation

— Any activity giving a loading of preservative in timber.

Wood and plastic lamination

— Any activity to adhere together wood and/or plastic to produce laminated products.
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ANNEX 1A

1. THRESHOLDS AND EMISSION CONTROLS

Threshold i Fugitive emission o .
Activity (snlvml' Ii:;:]"‘z?:es mlu(i (percentage of Total ev":lﬁ;;m limit
{solvent consumption threshold in | consumption in waste solvent input) Special provisions
tonnes/year) threshold in gases
tonnesfycar) | (mg C/Nm’) New Existing New Existing

1 | Heatset web offset printing 15—25 100 3009 () Solvent residue in finished

>15) >25 20 30(4) product is not to be
considered as part of
fugitive emissions.

2 | Publication rotogravure 75 10 15
> 25)

3 | Other rotogravure, 15—25 100 25 (*) Threshold for rotary
flexography, rotary screen > 25 100 20 screen printing on textile
printing, laminating or >30(Y) 100 20 and on cardboard.
varnishing units (> 15) rotary
screen printing on
textile/cardboard
(> 30)

4 | Surface cleaning (‘) 1—5 20(%) 15 () Using compounds
>1) >5 20(4) 10 specified in Article 5(6)

and (8).

(*) Limit refers to mass of
compounds in mg/Nm’,
and not to total carbon.

§ | Other surface cleaning 2—10 75(4) 20(Y) (*) Installations which
>2) > 10 75() 15(%) demonstrate to the

competent authority that
the average organic
solvent content of all
cleaning material used
does not exceed 30% by
weight are exempt from
application of these
values.

6 | Vehicle coating (< 15) and >0,5 50(Y) 25 (*) Compliance in accordance
vehicle refinishing with Article 9(3) should

be demonstrated based on
15 minute average
measurements.
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Activity
(salvent consumption threshold in
tonnes/year)

Threshold

(solvent
consumption
threshold in
tonnes/year)

Emission
limit values
in waste
gases
(mg ¢/Nm’)

Fugitive emission
values (percentage of
solvent input)

Total emission limit
values

New Existing

New Existing

Special provisions

Coil coating
(> 25)

S04

(*) For installations which
use rechniques which
allow reuse of recovered
solvents, the emission
limit shall be 150.

Other coating, including
metal, plastic, textile (*),
fabric, film and paper coating
> 5)

5—15
> 15

100(") (%)
50175
(GIRIN)

20(%
20(%)

(!} Emission limit value
applies to coating
application and drying
processes operated under
contained conditions.

(%) The first emission limit

value applies to drying

processes, the second to
coating application
processes.

For textile coating

installations which use

techniques which allow
reuse of recovered
solvents, the emission
limit applied to coating
application and drying
processes taken together

shall be 150.

Coating activities which

cannot be applied under

contained conditions (such
as shipbuilding, aircraft
painting) may be
exempted from these
values, in accordance with

Article 5(3)(b).

{*) Rotary screen printing on
textile is covered by
activity No 3.

N

Winding wire coating
(>5)

10 g/kg(’)
5 ghks()

() Applies for installations
where average diameter of
wire < 0,1 mm.

(*) Applies for all other
installations.

10

Coating of wooden surfaces
(>15)

1525
>25

100(%)
50/75 (%)

25
20

(') Emission limit applies to
coating application and
drying processes operated
under contained
conditions.

(%) The first value applies to
drying processes, the
second to coating
application processes.
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Activity
(solvent consumption threshold in
tonnes/year)

Threshold

{solvent
consumption
threshold in
tonnes/year)

Emission
limit values
in waste

gases
{mg C/Nm’)

Fugitive emission
values (percentage of
solvent input)

Total emission limit
values

New Existing

New Existing

Special provisions

Dry cleaning

20 g/kg (1) (4) (%)

(*) Expressed in mass of
solvent emitred per
kilogram of product
cleaned and dried.

(*) The emission limir in
Article 5(8) does nor
apply for this sector.

(*) The following exemption
refers only to Greece: the
total emission limit value
does nor apply, for a
period of 12 years after
the date on which this
Directive is broughrt into
effect, to existing
installations located in
remote areas and/or
islands, with a population
of no more than 2 000
permanent inhabitants
where the use of
advanced technology
equipment is not
economically feasible.

Wood impregnation
(>25)

100(*)

45

11 kg/m?

Does not apply for
impregnation with
creosate.

Coating of leather
(> 10)

10—25
>25

(>10)¢)

85 g/m’
75 g/m?

150 g/m?

Emission limits are expressed

in grams of solvent emitted

per m* of product produced.

(‘) For leather coating
activities in furnishing and
particular leather goods
used as small consumer
goods like bags, belts,
wallets, etc.

Foorwear manufacture
(>5)

25 g per pair

Total emission limit values
are expressed in grams of
solvent emitted per pair of
complete footwear produced.

15

Wood and plastic lamination
(> 5)

30 g/m?




L 85/16

Official Journal of the European Communities

29.3.1999

(normal crush):
0.8 kg/tonne
Soya beans
(white flakes):
1,2 kg/tonne
Other seeds and
other vegetable
marter:

3 kg/tonne ()
1.5 kg/tonne ()
4 kg/tonne (%)

Threshold Emission Fugitive emission | 7o) o icsion limit
Activity (solvent limit values | values (percentage of values
{solvent consumption threshold in | consumption in waste solvent input} Special provisions
tonnes/year) threshold in gases
tonnes/year) | (mg C/Nm’) New Existing New Existing
16 | Adhesive coating 5—15 504 25 (*} If techniques are used
>5) >15 50(4) 0 which allow reuse of
recovered solvent, the
emission limit value in
waste gases shall be 150.
17 | Manufacture of coating 100—1000 | 150 N 5% of solvent The fugitive emission value
preparations, varnishes, inks input does not include solvent sold
and adhesives > 1000 150 3 3% of solvent as part of a coatings
(> 100) input prepa}'ation in a sealed
container.
18 | Rubber conversion 20(4) 25(%) 25 % of solvent (*) If techniques are used
(> 15) inpur which allow reuse of
recavered solvent, the
emission limit value in
waste gases shall be 150.
() The fugitive emission
value does not include
solvent sold as part of
products or preparations
in a sealed container.
19 | Vegetable oil and animal fat Animal fat: (*) Total emission limit
: extraction and vegetable oil 1.5 kg/tonne values for installations
refining activities Castor: processing individual
> 10) 3 kg/tonne batches of seeds and other
Rape seed: vegetable matter should
1 kg/tonne be set by the competent
Sunflower seed: authority on a
1 kg/tonne case-by-case basis,
Soya beans applying the best available

techniques.

Applies to all
fractionation processes
excluding de-gumming
(the removal of gums
from the oil).

(?) Applies to de-gumming.

~
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Threshold Emission Fugitive emission Total emission limit
Activity (solvent limit values "“I“Fs (percentage of values
(solvent consumption threshold in | consumption in waste solvent input) Special provisions
tonnes/year) threshold in pases
tonnesfyear) | (mg C/Nm’) New Existing New Existing
20 | Manufacturing of 2044 5 15¢4) 5% of |15% of | (!) If techniques are used
pharmaceutical products solvent | solvent which allow reuse of
(> 50) input input recovered solvent, the
emission limit value in
waste gases shall be 150.
(*) The fugitive emission limit
value does not include
solvent sold as part of
products or preparations
in a sealed container.
1. THE VEHICLE COATING INDUSTRY

The total emission limit values are expressed in terms of grams of solvent emitted in relation to the surface
area of product in square metres and in kilograms of solvent emitted in relation to the car body.

The surface area of any producr dealr with in the table below is defined as follows:

— the surface area calculated from the rotal electrophoretic coating area, and the surface area of any parts
that might be added in successive phases of the coating pracess which are coated with the same coatings
as those used for the product in question, or the total surface area of the product coated in the

installation.

The surface of the electrophoretic coating area is calculated using the formula:

2 xtotal weight of product shell

average thickness of meral sheet xdensity of metal sheet

This method shall also be applied for other coated parts made out of sheets.

Computer aided design or other equivalent methads shall be used to calculate the surface area of the other
parts added, or the total surface area coated in the installation.

The rtotal emission limit value in the table below refers to all process stages carried out ar the same
installation from electrophoretic coating, or any other kind of coating process, through to the final wax and
polish of topcoating inclusive, as well as solvent used in cleaning of process equipment, including spray
booths and other fixed equipment, both during and outside of production time. The total emission limit
value is expressed as the mass sum of organic compounds per m” of the total surface area of coated product
and as the mass sum of organic compounds per car body.

Activity Production threshold Total emission limit value
{solvent consumption threshold in {refers to annual production of
tonnes/year) coated item) New Existing
Coating of new cars (> 15) > 5000 45 g/m? 60 g/m?
or or
1,3 kg/bady + 1,9 kg/body +
33 g/m? 41 g/m?
= 5 000 monacoque or 90 g/m? 90 g/m?
> 3 500 chassis-built or or
1,5 kg/body + 1.5 kg/body +
70 g/m? 70 g/m?
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Activity Production threshold Total emission limit value
(solvent consumption threshold in {refers to annual production of
tonnes/year} coated item) New

Total emission limit (g/m:)

Coating of new truck cabins = 5000 65 85
(> 15) > 5000 55 75
Coaring of new vans and trucks | <2500 90 120
(>15) > 2500 70 90
Coating of new buses (> 15) = 2000 210 90

> 2000 150 225

Vehicle coating installations below the solvent consumption thresholds in the table above shall meet the

requirements for the vehicle refinishing sector in Annex IIA.
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ANNEX IIB

REDUCTION SCHEME

Principles

The purpose of the reduction scheme is to allow the operator the possibility to achieve by other means
emission reductions, equivalent to thase achieved if the emission limit values were to be applied. To that
end the operator may use any reduction scheme, specially designed for his installation, provided that in
the end an equivalent emission reduction is achieved. Member States shall report according to Article 11
of the Directive to the Commission about the progress in achieving the same emission reduction,
including the experience from the application of the reduction scheme.

Practice

In the case of applying coarings, vamishes, adhesives or inks, the following scheme can be used. Where
the following method is inappropriate the competent authority may allow an operator to apply any
alternative exemption scheme which it is satisfied fulfils the principles outlined here. The design of the
scheme takes into account the following facts:

(i) where substitutes containing little or no solvent are still under development, a time extension must
be given to the operator to implement his emission reduction plans:

(ii) the reference point for emission reductions should correspond as closely as possible to the emissions
which would have resulted had no reduction action been taken.

The following scheme shall operate for installations for which a constant solid content of product can
be assumed and used to define the reference point for emission reductions:

(i) the operator shall forward an emission reduction plan which includes in particular decreases in the
average solvent content of the total input and/or increased efficiency in the use of solids to achieve a
reduction of the total emissions from the installation to a given percentage of the annual reference
emissions, termed the target emission. This must be done on the following time frame:

Time period
Maximum allowed total annual
emissions
New installations Existing installations
By 31.10.2001 By 31.10.2005 Target emission x1,5
By 31.10.2004 By 31.10.2007 Target emission

(it) The annual reference emission is calculated as follows:

(a) The total mass of solids in the quantity of coating and/or ink, varnish or adhesive consumed in
a year is determined. Solids are all materials in coatings, inks, varnishes and adhesives that
become solid once the water or the volatile organic compounds are evaporated.

(b

The annual reference emissions are calculated by multiplying the mass determined in (a) by the
appropriate factor listed in the table below. Competent authorities may adjust these factors for
individual installations to reflect documented increased efficiency in the use of solids.
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Multiplication factor

Activity for use in item (ii)(h)

Rotogravure printing; flexography printing; laminating as part of a 4
printing activity; varnishing as part of a printing activity; wood coating;
coating of textiles, fabric film or paper; adhesive coating

Coil coating, vehicle refinishing 3
Food contact coating, aerospace coatings 2,33
Other coatings and rotary screen printing 1.5

(c) The target emission is equal to the annual reference emission multiplied by a percentage equal
to:

— (the fugitive emission value + 15), for installations falling within item 6 and the lower
threshold band of items 8 and 10 of Annex IIA,

— (the fugitive emission value + §) for all other installations.

(d) Compliance is achieved if the actual solvent emission determined from the solvent management
plan is less than or equal to the target emission.
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ANNEX 111

SOLVENT MANAGEMENT PLAN

Introduction

This Annex provides guidance on carrying out a solvent management plan. Ir identifies the principles to
be applied (item 2) and provides a framework for the mass balance (item 3) and an indication of the
requirements for verification of compliance (item 4).

Principles

The solvent management plan serves the following purposes:

(i) verification of compliance as specified in Article 9(1);

(i) identification of furure reduction options;

(iii)

enabling of the provision of information on solvent consumption, solvent emissions and
compliance with the Directive to the public.

Definitions

The following definitions provide a framework for the mass balance exercise.

Inputs of organic solvents (I):

11

12

The quantity of organic solvents or their quantity in preparations purchased which are used as inpur
into the process in the time frame over which the mass balance is being calculared.

The quantity of organic solvents or their quantity in preparations recovered and reused as solvent
input into the process. (The recycled solvent is counted every time ir is used to carry out the
activity.)

Outputs of organic solvents (O):

01

02

03

04

(6]

06

o7

08

09

Emissions in waste gases.

Organic solvents lost in water, if appropriate taking into account waste water treatment when
calculating OS.

The quantity of organic solvents which remains as contamination or residue in products ourpur
from the process.

Uncaptured emissions of organic solvents to air. This includes the general ventilation of rooms,
where air is released to the outside environment via windows, doors, vents and similar openings.

Organic solvents and/or organic compounds lost due to chemical or physical reactions (including
for example those which are destroyed, e.g. by incineration or other waste gas or waste water
treatments, or captured, e.g. by adsorption, as long as they are not counred under 06, O7 or
08).

Organic solvents contained in collecred waste.

Organic solvents, or organic solvents contained in preparations, which are sold or are intended to
be sold as a commercially valuable product.

Organic solvents contained in preparations recovered for reuse but not as inpur into the process, as
long as not counted under O7.

Organic solvents released in other ways.

Guidance on use of the solvent management plan for verification of compliance

The use made of the solvent management plan will be determined by the particular requirement which is
to be verified, as follows:
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(1) Verification of compliance with the reduction option in Annex 1IB, with a total emission limit value
expressed in solvent emissions per unit product, or otherwise stated in Annex IIA.

(a) For all acrivities using Annex IIB the solvent management plan should be done annually to
determine consumprion (C). Consumption can be calculated according to the following
equation:

C=11-08

A parallel exercise should also be undertaken to determine solids used in coating in order to
derive the annual reference emission and the targer emission each year.

Es

For assessing compliance with a total emission limir value expressed in solvent emissions per
unit product or otherwise stated in Annex IIA, the solvenr management plan should be done
annually ro determine emissions (E). Emissions can be calculated accarding to the following
equartion:

E=F+ 01

where F is the fugitive emission as defined in section (ii}(a). The emission figure should then be
divided by the relevant product parameter.

(¢) For assessing comphance with the requirements of Article S{(5)(b)(i1), the solvent management
plan should be done annually to determine total emissions from all activities concerned, and
that figure should then be compared with the toral emissions that would have resulted had the
requirements of Annex II been met for each activity separarely.

(ii) Determination of fugitive emissions for comparison with fugitive emission values in Annex [1A:

(a) Methodology
The fugitive emission can be calculated according to the following equation:
F=11-01-05-06-07-08
or
F=02+03+04+09
This quantity can be determined by direct measurement of the quantities. Alternatively, an
equivalent calculation can be made by other means, for instance by using the capture efficiency

of the process.

The fugitive emission value is expressed as a proportion of the input, which can be calculated
according to the following equation:

I=11+12

(b

Frequency

Determination of fugitive emissions can be done by a short bur comprehensive ser of
measurements. It need not he done again until the equipmenr is modified.
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NMVOC- Emissionen in Deutschland fiir die Jahre 1990-2000
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Jahr NMVOC-Emissionen
_{inGg)

1990 3221
1991 2796
1992 2539
1993 2326
1994 2158
1995 2020
1996 1892
1997 1823
1998 1739
1999 1675
2000 1602




NMVOC-Emissionen der Sektoren in Deutschland im Jahr 2000

] 30% Energiebhedingte Emissionen
davon: O Energieerzeugung und -umwandlung 1%
B Industriefeuerungen 1%
W Verkehr 74%
O Kleinfeuerungen/ Haushalt/
Militar 17%
B Emissionen* -festen Brennstoffen 15%
O -Ol und Erdgas 0,2%
] 7% Industrie
davon: O Stein- und Zementinsdustrie 0%
B Chemische Industrie 72%
B Eisen- und Stahlindustrie 28%

53 63% Lésungsmittel
* aus der Férderung, Weiterverarbeitung und der Verteilung von:

30%

17%
66% 72%
Sektor "NMVOC-Emissionen (in Gg)
Energiebedingte Emissionen 484
davon: Energieerzeugung und -umwandlung 7
Industriefeuerungen 7
Verkehr 314
Kleinfeuerungen/ Haushalt/
Militar 82
Emissionen* -festen Brennstoffen 73
-Ol und Erdgas 1
Industrie 118
davon: Stein- u. Zementindustrie 0
Chemische Industrie 85
Eisen- und Stahlindustrie/ sonstige 33
L6sungsmittel 1000
Gesamt: 1602

* aus der Férderung, Weiterverarbeitung und der Verteilung von:

Fermer]



0L0¢ .200C . ¥00¢ 000C 9661

_ | L _ 1 0 "

— 0000S M

e 00000} O

Buniaboziap Jayoipiaz @)

19g0.b Jw 3s19 0000S}I A
s|1amal uabal| uajeq = o

uspeiBaibbe yooy aiq) 000¢ 1} usjeq . 00000 W

abiynellon , r 0000SC @,

e/bIN ul uisheg 00000¢ W

ul usuoissiwug OmmWN QObcmm S

RN S «00V0SE_| || 90000y &

oo an B 3 OVSELY go00ch ©




Dprewygne | pun -ppe\ m
(v))

CLLET) UdRYSNRE] Ul 201
1ISNRY[DNIWISO] Z)veSUl’]

(/) L8]°¢E ) udseuy
"PIQ-"UIT 1YIIU ISSUOS M

(v))

QLLOT) UdBRIULSSUNIIND ||
"PIY-"UIS 1Yo

(B 9F 1T
CUISRIUY CPIY-TUIS) dLOSIpU| m

(E 1 SELa0]) 14D\ @

SRRV TRNINCITN

LIDARY UL UDUOISSTW - () \ [\ N\



Area of Responsibility of the Bavarian State Ministry
for Regional Development and Environmental Affairs

Bavarian
Foundation for
Nature Conservation

Bavarian State Ministry
for Regional Development
and Environmental Affairs

Advisory Board for
Regional Development

Advisory Board for
Nature Conservation

-

_

Bavarian Bavarian Bavarian Academy for
Water Management Environmental Geological Survey Nature Conservation

Agency Protection Agency ’ and Landscape

Management

Regional Planning
. Associations
Regional Governments (7)
Advisory Boards for
. . Regional Planni

(7 Regierungsbezirke) o

Advisory Boards for
Nature Conservation

]
Bavarian
Hydroelectric
Powerplants County Councils/Authorities (71) Advisory Boards for
Nature Conservation
and
State Offices for Self-administered Towns (25)
Water Management (24)
State Office for
Reservoir Construction

: Administrative Supervision

Legal Supervision

—1

Administrative and Technical
Supervision

s1 Herausgeber: Bayerisches Staatsministerium

* ’

r
‘:’:’ - -
- | ~

Technical Supervision :

Advisory Bodies [_____]

5 fir Landesentwicklung und Umweltfragen, Okt. 2001
<, Rosenkavalierplatz 2 « D-81925 Miinchen « Tel: 089/9214-3376 ¢« Fax: 089/9214-2249 + e-mail:abteilung2@stmlu.bayern.de



Licensing Procedure including Public
Hearing, Example Bavaria

Regional Authority (County) Scoping Meeting for first

Inst%&}tion of Project Manager Information:
What is necessary?
i What kind of Expertises?
Who will deliver what?

!

Application for Permission
(already including Expertises, if
possible)

Ry

Authorities  Technical / Expert Institutions ~ Public Information Others

=—"— Comments

Additional Expertises, Complete Project Description
if required including
Evaluation, to be
performed by a technical
responsible Person
Public Hearing
Permit,
Including all conditions
also for Emission Final Assessment under
- Control Consideration
and Monitoring - of all Inputs
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Curves for Deriving Mass Flows on the Basis of Immission Projections

Annex 2

Arsenic and Inorganic Arsenic Compounds

Figure 5
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Lead and Inorganic Lead Compounds

Figure 6:
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Cadmium and Inorganic Cadmium Compounds and Thallium and Inorganic Thallium Compounds

Figure 7
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Nickel and Inorganic Nickel Compounds

Figure 8:
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Swiss Agency for the Environment, Forests and Landscape September 2003

Clarification of the Ordinance on incentive taxes on volatile organic
compounds (OVOC)
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1. Introduction

17T
On 21 December 1995 the Swiss Federal Assembly adopted the A;lﬁc;%nent of the Federal
Law relating to Protection of the Environment, LPE (BBI. 1996 I 233). In the absence of a
'LI?\?:‘% refefendum, the deadline for expressing opjﬁgs‘ft?on to this expir%(_ir on 9 April 1996. By
decision of the Federal Council on 21 May 1997 the Law was brought into force on 1 July
1997. The Ordirfance of implementation for the levy of incentive tax upon VOC is based on
Articles 35a and 35c¢ of the LPE. The tax has been levied since 1 January 2000.

2. The necessity of reducing VOC emissions

There is great need for environmental policy to reduce VOC emissions. To supplement the

measures already taken, the introduction of an incentive tax was necessary. Together with

the nitrogen oxides, VOC contribute to excessive formation of ozone near ground level

(summer smog). The immission limits for ground-level ozone established by the Ordinance

on Air Pollution Control (OAPC) have often been exceeded, sometimes considerably, and

P79 < for a period of years. In 2001 excess immission levels were measured at the measuring

! 7 ” stations of the Swiss National Observation Network for Atmospheric Pollution (NABEL)

2 P for up to 750 hours. These excessive immissions damage public health and the environment,

=0 A and must be reduced, according to Articles 1 and 11 of the LPE, through a corresponding
reduction of emissions.

For the stagewise implementation of the LPE, the Federal Council’s Strategy against Air
Pollution set a minimum target of reducing emissions to the level of 1960. The first stage
should see a significant reduction in ozone levels. This corresponds to a reduction of 55 per
cent from the maximum VOC emissions in 1984. Nevertheless, this first step is not
suffcient. The primary factor determining the measures to be taken is the objective
measurement of how far the ozone limits have been exceeded. To keep within the
immission limits, VOC emissions must be reduced not merely by 55%, but by 70-80% (i.e.
to a level of approximately 80 000 tonnes annually). This target was confirmed by the
Federal Council in his report on the air pollution control measures taken by the
Confederation and the cantons. (Bericht des Bundesrates iiber die lufthygienischen
Massnahmen des Bundes und der Kantone vom 23. Juni 1999, 99.077). The tax provides an
incentive to continue reducing emissions.

VOC, principally solvents, come from numerous different sources. They are used in many
different branches of business and are contained in many products such as paints and
varnishes, glues, and cleaning materials.

Tarﬁd Yedwiing Voo emrssien$ T
tte Sfocl of (Tho

Frr'ct sfmge yeduckion §TZ VOO TI[H



System of collection

The VOC as chemicals will be taxed if they are imported into or manufactured within
Switzerland. This system of collection means that VOC-containing products which are
manufactured in Switzerland have already been taxed on the VOC they contain. Conversely,
imported products which contain VOC must be taxed on import according to the quantity of
VOC they contain (see Number 1.4 list of substances and products). :

In principle, only quantities of VOC which are emitted should be taxed. Levying the tax on
import and on production in Switzerland means that VOC which are not emitted into the

environment, or those which are exported, are exempt (see 1.6, Exemption, refund and
procedure for formal commitment).

List of substances and products

List of substances

All VOC which are subject to the tax are described individually in Appendix 1 of the
Ordinance (list of substances). This list clarifies which VOC are subject to tax for any
potential taxpayer, and for the enforcement authorities.

Essentially, there are many organic substances which correspond to the definition of a VOC.
However, the list of substance contains only those used and emitted in quantities which
might affect the environment, or where this risk exists.

List of products

According to the list of substances, VOC are also taxable when they are imported in VOC-
containing products, which are given in the list of products (Appendix 2 of this Ordinance).
On the import of these products, tax is levied on the VOC they contain.

Many of the products listed, such as cosmetics, contain only traces of VOC. Such quantities
of VOC do not significantly pollute the environment in the sense of Article 35a Paragraph 2
of the LPE. Therefore, products which contain a maximum of 3 per cent VOC are exempt
from the tax.

Rate of tax

The Ordinance sets a rate of Swiss francs 3/kg and outlines its stepwise introduction (Swiss
francs 2/kg from 1 January 2000 to 31 December 2002, then Swiss francs 3/kg). The
development of VOC emissions and the effect of the tax will be analysed periodically.

In parliamentary debates, a motion to withdraw the tax as soon as the target is reached was
rejected. Without profound and lasting changes in the technology, a renewed increase in
VOC emissions after withdrawal of the tax would be certain.



FEUREYAY

Exemption, refund and procedure for formal commitment

The Law and the Ordinance antigiépgﬁe several conditions for exemption. As a rule,
exemption is realised through a refund of the tax. Someone who exports, uses or treats large
quantities of VOC in such a way that they are not emitted, or who, as a wholesaler, can
prove a specified average minimum stock of VOC, may obtain VOC which is proyisionally
not subject to tax. These persons must however pay tax on the VOC wh1 are not

eliminated. ’\K @O N ,‘; : L j[{.
(5) 4)@'\(\‘( )\f \)C Lo, {'{y,qz e (

Exemption for emissions which have been reduced well below legal
requirements

Under Article 35a Paragraph 4, the Federal Council may exempt from tax, VOC emissions
Wthh have been reduced well below legal requirements, to the extent of the additional costs

M \ -~
\

The present Ordinance anticipates that %missions from installations may quahfy for tax
exemption until the end of 2003 or 2008. To qualify for this, the VOC emissions from an
installation must be reduced by at least 30% respectlvely 50% below the Mrmty permltteﬁ

by the OAPC.
20 ) AN+

Enforcement

Except for the distribution of revenue from the tax and the regular review of the effect of the
tax (which are the responsibility of SAEFL), the Federal Customs Administration is respon-
sible for the implementation of the incentive tax. It collects the tax and is responsible for
decisions on exemption and refund.

The cantons (cantonal air pollution services) support the Customs Administration in this
implementation. In particular, they inspect the VOC balance sheets of firms which request a
tax refund, or who are bound by the procedure for formal commitment. They also examine
applications for refund under Article 35a Paragraph 4 of the Law. Through their
enforcement of the OAPC, the cantonal air pollution services are usually familiar with the
firms’ operating conditions.

The Customs Administration alone makes decisions regarding exemption and refund of tax.
Thus complaints against these decisions can be processed in a uniform legal way.

In addition, a commission of experts was set up, which will represent the various parties of
interest (Confederation, cantons, business). This commission has a consultative function.



Distribution of revenue

The Law requires that the revenue be distributed equally between all members of the
population. This also holds for the revenue from the incentive tax on the sulphur content of
“extra light” heating oil. This tax has been collected since 1 July 1998 at a rate of Swiss
francs 12 per 1000 kg of heating oil containing more than 0.1 percent of sulphur. Revenue
from both taxes amounted to Swiss francs 150 M until the end of 2001 (the share of the
revenue of the incentive tax on the heating oil is very small, around Swiss francs 800'000).
From 2002, the total revenue is expected to be around Swiss francs 100 M to 140 M
annually.

From 2003 there should therefore be a total of about Swiss francs 15-20 per capita to be
distributed annually. Because of the modest size of the revenue, the Federal Assembly has
decided against distributing part of it to industry.

For greatest cost effectiveness, distribution to the population will be carried out through the
mandatory health insurance. The population is registered more completely by health
insurance than by any other system. This method has been chosen because the cost of
implementation is significantly lower than with other methods of distribution. Because this
falls outside the usual remit of the insurers, they will be reimbursed for their administrative
expenses.

This model is not equivalent to a subsidy of health insurance premiums. Health insurance is
simply being used as an administrative channel. Premiums for basic insurance will not be
affected by the distribution of tax revenue. To maintain transparency, the deduction must be
shown clearly on insurance policies or accounts for premiums.

Research has shown that the cost of implementation by any other model would be dispro-
portionately high compared with the modest payments to each person. Transferring these
amounts by postal giro would cost about Swiss francs 10 million in administration per
payment to the whole population. The addresses of those entitled to payments would still
have to obtained from the health insurers. Payment through the cantonal tax authorities
would also be costly and complicated, since it would be necessary to issue special
regulations for tax-payers not subject to cantonal income tax (more than 10 per cent of.
taxpayers), and for those (around 5 per cent) who pay income tax at source (payment by
postal giro, local or cantonal regulations for people who pay income tax at source).
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Air Pollution Forecasting: Ozone
Pollution Episode Report (August
2003)

Andrew Kent, netcen
19/8/2003

INTRODUCTION

During the first haif of August, the UK rural and urban air quality monitoring networks recorded ozone
levels in the Defra HIGH band (90-180 ppb, 180-360 xgm). Between 1% and 15 August, HIGH ozone
levels were reported on 10 days and MODERATE concentrations (50-90 ppb, 100-180 xgm™) were
reported on all 15 days. The highest concentration of the episode was 125 ppb (250 xgm™3, index 8)
which occurred on 11™ August at Lullington Heath. In total, 38 sites reported HIGH concentrations during
the episode and 78 sites in the network reported MODERATE concentrations. Concentrations remained in
the LOW band at only 3 sites in the network during the period -~ London Marylebone Road, Bury Roadside
and Edinburgh Centre. These are sites where high NO, emissions are likely to ‘scavenge’ ozone,
preventing the development of an episode.

Summer ozone episodes can be hard to neatly delimit because ozone levels are often in the MODERATE
band during the summer season. This report covers the period 1% to 15™ August because before and
after this period the number of sites reporting MODERATE concentrations could be considered to be
normal for the time of year. The purpose of this report is to detail the extent and duration of these
elevated levels and to describe the weather situation and other causal factors that may have contributed
to the event. The final data for the period of the event has yet to be ratified and all statistics and charts
are based on provisional data as used in the actual forecasting process.

Table 1 shows the number of sites in MODERATE, HIGH and VERY HIGH bands for ozone on each day and
lists the maximum exceedence concentration (hourly/ 8 hourly running mean, on which the ozone
bandings are based). Table 2 provides details of each network site involved in the episode (those which
reported MODERATE concentrations or above). The number of days on which MODERATE, HIGH and VERY
HIGH concentrations were reported are presented for each site, along with the maximum exceedence
concentration measured at each site. Figure 1 is a time series chart showing the changing hourly
concentrations for a selection of sites that reported HIGH concentrations or above. There were too many
sites reporting HIGH concentrations to meaningfully present all in a single graph. Therefore, the number
of sites charted in figure 1 has been limited to those reporting the highest concentrations and which best
represent each zone/ agglomeration. Figures 3 through 12 are four day back trajectory charts showing
the forecast origin of air masses affecting the UK over the period.

A list of appropriate internet links has been compiled and is presented towards the back of this report.
These provide web based access to news articles and press releases in the national press concerning the
record temperatures and this highly publicised summer smog episode.

DEVELOPMENT OVER TIME

= The weather during the period was dominated by a persistent high pressure system which brought
stable conditions to the whole of the UK. There were successive days of long hours of sunshine and
high temperatures, highest in the south and east of the UK. This heatwave was forecast in advance
by the Met Office and was highly publicised and temperature records were threatened. There was
little change in the weather during the period of the episode. Cloudless skies over the whole of the UK
were typical. Winds remained light throughout although the direction changed several times as the
forecast air mass back trajectories (figures 3 through 12) show.

= Figure 3 illustrates that Saturday 2™ August saw clean Atlantic air masses affecting the UK from the
west. However, despite the lack of abundant ozone precursors, the long hours of intense sunlight and
associated rising temperatures did result in ozone levels rising into the MODERATE band at 17 sites,
mostly in London and the south east.



+  Sunday 3" August saw continuing light westerly winds, as shown in figure 4. Ozone levels continued
to rise, particularly in the south east and ozone entered the HIGH band at 3 sites, all in London,
(Hillingdon reported an hourly concentration of 95 ppb, Brent reported 97 ppb and North Kensington
reported 102 ppb). MODERATE levels of ozone were reported by 53 network sites on this day.

« The following day (Monday 4'" August), clean air masses affecting Scotland and Northern Ireland
were originating over the Atlantic without passing over any major sources of the ozone precursors.
However, air affecting the whole of England and Wales were recirculating over the UK (figure 5),
resulting in elevated concentrations in Wales, south west England and northern England. A total of 60
sites reported MODERATE concentrations. There were 5 sites reporting HIGH concentrations -
Bottesford recorded an hourly concentration of up to 97 ppb, London Hillingdon recorded 93 ppb, and
in the north of England Ladybower reported 92 ppb and Wigan Leigh reported 98 ppb. The highest
concentration of 102 ppb was reported by Harwell. The instrument at Harwell was recently discovered
to be over reading by as much as 15%. However, the instrument was replaced on 17" July as a
result of this discovery. The data presented for Harwell in this report therefore is from a new analyser
which is not over reading although the data remains provisional until final ratification is complete.

« The back trajectory for Tuesday 5™ August (figure 6) shows that almost all of the UK is affected by
air that has passed over significant land masses and associated pollution sources in the hours before
measurement. Air originated over the UK and circulated over northern Germany and France before
passing over the UK again from the south. Given the conditions and the modelled levels shown in the
back trajectory, it might have been expected that this day would have seen the highest ozone levels
of the episode to date. However, generally levels dipped on this Tuesday and only 3 sites
(Bournemouth, Harwell and Yarner Wood) reported HIGH concentrations with 54 reporting
MODERATE concentrations, a reduction from the previous day. Early week days have historically
produced the fewest occurrences of HIGH ozone! because generated ozone levels are dependent on
VOCs accumulated in the previous days, which tend to be lower over the weekends. Therefore it is
not surprising that levels dipped on this Tuesday. The previous day (Monday) may also have seen
more ozone than this Tuesday due to VOC contributions to the chemistry from the end of the
previous week, before the weekend.

= Aslight shift in the winds on Wednesday 6" August resulted in air masses passing over industrial
heartland areas of Germany and France before arriving at the UK. These air masses, likely to have
been abundant in hydrocarbons, were influencing southern and eastern England and Scotland. The
rest of the UK was fed by cleaner air masses originating over south western France and the Bay of
Biscay, as shown in figure 7. Incoming hydrocarbons from industrial Germany and France, coupled
with the stabie weather conditions, bright sunshine and high temperatures are likely to have
combined to result in the dramatically increased ozone levels on 6% August compared with the
previous day. There were 17 sites reporting concentrations in the HIGH band and 60 reporting
MODERATE concentrations. All of the sites reporting HIGH concentrations were in London, the south
east or midlands of England and the highest concentrations was 121 ppb, measured at London Brent.

« Over Thursday 7™ and Friday 8™ August, concentrations dropped again slightly. HIGH levels were
measured at 4 sites (maximum hourly concentration of 105 ppb at Harwell) on 7™ and 9 sites
(maximurmn hourly concentration of 101 ppb at London Hillingdon) on Friday 8 August. Back
trajectories for these days are provided in figures 8 and 9.

« The height of the episode occurred on Saturday 9™ August with HIGH levels of ozone being reported
across 26 sites and MODERATE levels at 69 sites. Most of the sites reporting HIGH concentrations
were located in southern regions of the UK, particularly the south east, London and midlands.
However, there was also a large number of sites reporting HIGH ozone in the north west of England
including Glazebury, Liverpool Speke, Wigan Leigh, Blackpool and Preston. The highest concentration
measured on this day was 120 ppb at Portsmouth. As shown by figure 10, air masses affecting the
UK had passed over significant potential sources of VOCs from the continent prior to being measured
in the UK. Saturdays typically report more HIGH ozone than early on in the week’. This is because
the five previous days are likely to have resulted in an abundance of VOCs being accumulated
throughout the working week which fuel the chemical reaction that results in ozone. Furthermore, it .
is likely that the characteristic reduction in NO, emissions from road traffic over the weekends
compared with the working week might have further exacerbated rising ozone levels on this day,
particularly noticeable in urban areas.

! Jenkin, M E, Davies, T J and Stedman, J R (2002) The origin and day-of-the week dependence of
photochemical ozone episodes in the UK. Atmospheric Environment, 36, 999-1012



= From Sunday 10% August, the episode was beginning to decline and table 1 illustrates how the
number of sites reporting HIGH concentrations fell to just 4 on 12™ August. Trajectories shown in
figures 11 and 12 show how the wind changed direction over this time to bring in clean Atlantic air
into the UK from the north (figure 12). Despite this general decline in ozone concentrations, several
notable points occurred during this period. Firstly, the highest ozone concentration of the episode
was actually measured at this time - an hourly average of 125 ppb was recorded at Lullington Heath
on 11 August (see tables 1 and 2 and figure 1). Secondly, as shown in the time series chart (figure
1) and in the more detailed chart (figure 2), there was a peak in ozone concentrations around
midnight at sites in the south east. Being a photochemically derived pollutant, night time ozone peaks
are normally a sign of a mechanical fault with the monitoring equipment. However, this trend was
observed at several different stations which supports the argument that these levels were genuinely
representative of the ambient conditions rather than the result of equipment failure. Thurrock
recorded the highest concentration of 106 ppb at midnight on Sunday 10*" August. Southend-on-sea
and Rochester both reached their peaks at 23.00 on 10%*, measuring 99 ppb and 97 ppb respectively.
St. Osyth, London Brent and London Bexley each exhibited similarly unusually timed peaks although
these were of a lower magnitude and occurred several*hours earlier in the evening. This unusual
trend is difficult to explain. The timing of these high levels in the late hours of August 10" dictates
that ozone generation cannot be responsible in the absence of a photochemical mechanism. The most
reasonable explanation therefore is that ozone levels recorded by these sites was generated
elsewhere hours earlier and has subsequently drifted over south east England. The back trajectories
(figures 11 and 12) show complex winds at this time. Wind direction changed from north easterly to
due easterly for a few hours around midnight. This may have brought ozone rich air to some south
easterly sites from the sea, where the night time loss mechanisms are much reduced relative to night
time deposition to the land surface. Therefore, this strange night time ozone elevation is most likely
the result of drifting ozone generated elsewhere during the daytime of Sunday 10" August.

= By Wednesday 13" August no sites in the network were reporting ozone HIGH ozone levels and
MODERATE levels were only being recorded at 18 sites. Figure 13 shows the back trajectories for 14t
August which was characteristic of the winds from this point onwards, bringing cleaner air with fewer
ozone precursors to the UK.

DISCUSSION

The August 2003 episode was notable for a number of reasons, Duration, high temperatures and the
highest ozone concentrations recorded in London for over a decade.

Duration

High (greater than 90 ppb, 100 ug m™3) concentration of ozone were measured on 10 consecutive days,
ozone episodes more typically last for 3-6 days. This was due to the sustained period of very hot
weather. The Met Office website reports the following:

“During the summer of 1976, Heathrow had 16 consecutive days over 30 °C from 23 June to 8 July (their
highest number of consecutive days above 30 °C). This year, Heathrow managed three consecutive days
above 30 °C between 4 and 6 August 2003, and five consecutive days between 8 and 12 August 2003
(digital data records go back to 1949).

During the summer of 1976, Enfield had six consecutive days over 30 °C from 23 June to 28 June, and
seven consecutive days between 2 July and 8 July. This year, Enfield has had ten consecutive maximum
temperatures over 30 °C from 3 to 12 August 2003 (their highest number of consecutive days above 30
°C, using patchy digital records back to 1960's).”

High temperature

The highest temperature ever recorded in the UK was 38.1 C at Gravesend in Kent on 10 August 2003.
Thus temperatures similar to or hotter than the summer of 1976 were recorded during 2003 but
maximum hourly ozone concentrations in 2003 were approximately 50-60 % of those measured in 1976.
This shows the significant reductions in ozone precursors between 1976 and 2003.

High ozone concentrations in London

The highest hourly mean ozone concentration recorded at sites in the national network in London during
this episode was 121 ppb at Brent on Wednesday 6 August 2003. The highest concentration at sites in



the LAQN was 131 ppb at Enfield Ponders End on the same day. This was the highest concentration
measured in London since 1990. Table 3 lists the annual maximum of hourly average ozone
concentrations in London for exceedences of 130 ppb since measurements commenced in the early
1970s. The highest concentration was 212 ppb at County Hall in 1976.

Ozone concentration in excess of 130 ppb were relatively frequent in the 1970s but rather less frequent
in the 1980s ceasing after 1990. 1990 corresponds roughly with the peak in traffic NO, emissions. Since
1990 emissions of both NO, and VOC have declined. The high ozone concentration recorded in London
during August 2003 were due to a combination of the very hot weather and the reductions in UK traffic
NO, emissions, which are now at similar levels to the early 1970s.

SUMMARY

= A persistent high pressure system was responsible for long hours of intense sunshine in all areas of
the UK each day during the episode, resulting in recorg temperatures.

= Recirculating air over the UK and south easterly/ easterly winds during the episode supplied the UK
with abundant ozone precursors, providing ideal conditions for ozone generation.

»  The episode built over a couple of days (3™ to 6" August) before dipping slightly (7" and 8" August)
and then subsequently peaking rapidly on 9™ August. From 10" to 12" August the episode declined
gradually until typical summer time levels were achieved on 13%.

= An interesting and unusual minor peak in levels occurred at several sites in SE England over night on
10t August. The reasons for this are complex but have been due to drifting ozone generated earlier
in the day elsewhere in the UK or perhaps even on the continent.

LINKS

Below is a list of internet links to press articles, press releases and other sources of information
concerning the high pollution levels associated with the August heatwave.

= An article from London’s Evening Standard:

‘Heat brings smog danger’

Victoria Fletcher, Consumer Correspondent

Dated 7" August 2003
http://www.thisislondon.co.uk/news/articles/6123729?source=Evening%20Standard

= An article from The Daily Telegraph:

‘Heat brings worst smog for 10 years’

Graham Tibbetts

Dated 8% August 2003
http://www.telegraph.co.uk/news/main.jhtm!?xml=%2Fnews%2F2003%2F08%2F08%2Fnsmog08.x
ml

= An article from The Times:

‘Smog clouds the picture as heatwave turns toxic’

Patrick Barkham

Dated 8" August 2003

http://www.scientific-alliance.org/news archives/climate/smogcloudsthe.htm

= A press release from Friends of the Earth:

‘Smog Smashes Heaith Limits in Summer Scorcher’
Dated 12'" August 2003 :
http://www.foe.co.uk/resource/press releases/smog_smashes health limits.html




Table 1 - Ozone concentrations by date and band

Date Number of MOD Number of Number of V Maximum exceedence
sites HIGH sites HIGH sites _(ppb)
01/08/03 | R N Rt 50
02/08/03 Y A S st 66
03/08/03 53 3 =e-- 102
04/08/03 60 5 | ==e-- 101
05/08/03 54 3 meme- 99
06/08/03 60 17} ===-- 121
07/08/03 51 I 105
08/08/03 63 I 101
09/08/03 69 26 | a—em- 120
10/08/03 59 10 o - 115
11/08/03 31 I 125
12/08/03 37 N 114
13/08/03 N R D et 72
14/08/03 I R 61
15/08/03 is == 77

Table 2 - Ozone concentrations by band and duration

Site Number days Number Number days Maximum hourly/ 8
MODERATE days HIGH VERY HIGH hourly mean mean
(ppb)

London Brent 13 VR 121
London Hillingdon 12 7 1 e 105
Harwell 12 YA 119
Rochester 11 6 | e 113
Thurrock 12 S | === 111
Southend-on-Sea 11 5 ] eeme- 108
Wigan Leigh 8 4 | ===-- 110
Bottesford 12 3 ] em=-- 102
London Bexley 12 I 103
London Teddington 12 3 e 111
Bournemouth 12 3 | e=ees 115
Portsmouth 12 R e 120 »
St Osyth 11 3 e 109
London Westminster - 11 3 ] ee=m- 112
Lullington Heath 10 I 125
Northampton 12 P 113
Yarner Wood 11 P 99
Southampton Centre 11 P 113
Birmingham East 10 P 91
Coventry Memorial Park 10 R 93
London Bloomsbury 8 P 90
Cwmbran 12 ) S et 95
Leicester Centre 12 ) R D 102
Wicken Fen 12 ) N 113
Leamington Spa 11 ) S 90
Ladybower 11 ) I 92
Sibton 11 I 93
Bolton 10 ) S 95
Weybourne 9 ) R 91
Liverpool Speke 8 T 91
Sandwell West Bromwich 8 ) S 93
Glazebury 8 ) R 94
Plymouth Centre 8 ) R 95
Blackpool 8 I 106




Site Number days Number Number days Maximum hourly/ 8
MODERATE days HIGH VERY HIGH hourly mean mean
(ppb)
Swansea 7 T 91
Salford Eccles S 1T | e 96
Preston 4 1 | eee-- 94
London N. Kensington 4 1 | e 97
Somerton 11 | = | aeeee 77
Norwich Centre 10 | e | eeee- 77
Port Talbot 10 | - | e 86
Manchester Piccadilly 9 | eeee e 77
Hull Freetown . 8 | e | e 63
High Muffles 8 | e 65
Aston Hill 8 | e ] D 74
Cardiff Centre 8 | .- = 82
Redcar 7 [ 59
Middlesbrough 7 | e T aeees 63
Strath Vaich 7 | e ] aeee- 73
Exeter Roadside 7 | - e 75
Great Dun Fell 7 | e ] aeee- 78
Narberth 7 | e aeees 79
Wolverhampton Centre YA e 84
Bristol Centre 6 | e ] aee- 70
Manchester South 6 | e ] aeee- 75
Leeds Centre R 59
Bradford Centre 5 ] e 1 ameas 63
Nottingham Centre R 63
Sheffield Centre 5 | e e 63
Eskdalemuir 5 | eeeee T el 64
Stoke-on-Trent Centre T D 66
Newcastle Centre 4 | e s 52
London Southwark 4 | eee-- R 55
Barnsley Gawber N U 61
Bush Estate PO e . 61
Rotherham Centre I e D 63
London Haringey 4 | emeee | eeee- 67
Belfast Centre 4 | e | eme-- 69
London Eltham [ 48
London Lewisham 3 | meeee L eeeen 53
London Hackney = = 54
Glasgow Centre 3 ] eeee ] aeeee 62
London Wandsworth e 53
Wirral Tranmere 2 | eeeee | emeae 53
Lough Navar 2 ] e ] e 63
Derry A R 71
Aberdeen 1 | e | eeee- 46
Birmingham Centre 1 [ e e 64

N.B - In tables 1 and 2, in cases where levels progress through the MODERATE band and into the HIGH band over the
course of a day, the occasion is counted in both the MODERATE and HIGH categories.




Table 3 Annual maximum of hourly mean ozone concentrations for exceedences of 130 ppb in
London.

Year |[Site Ozone concentration (ppb)
1973 |Central London 136
1974 |Central London 164

1975 |County Hall 171
1975 |Teddington 140
1976 |Central London 144
1976 |County Hall 212
1976 |Hainalt 175
1976 |Teddington 211

1976 |St Bartholomews 1203
1977 |London Canvey 179
1978 |Centrai London 149

1978 |Teddington 157
1978 |London Canvey 147
1979 |County Hall 153
1979 |Kew 156
1979 |London Harrow 180
1984 [Chigwell 160
1985 [Central London 149
1986 |County Hall 130
1990 |[Teddington 141
2003 |Enfield 131
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Figure 1 - Hourly ozone concentrations at a selection of sites which reported the highest concentrations over the episode
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Figure 3 - Four day forecast back trajectories UK, 2" August 2003
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Figure 4 - Four day forecast back trajectories UK, 3" August 2003
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Figure 5 - Four day forecast back trajectories UK, 4" August 2003
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Figure 7 - Four day forecast back trajectories UK, 6'" August 2003

FORECAST OZONE CONCENTRATIONS (PPB)

AND ASSxI\I%: BACK TRAJECTORIES \
DAVl \J TS

07/08/2003 1200

Figure 8 - Four day forecast back trajectories UK, 7% August 2003

11



FORECAST OZONE CONCENTRATIONS (PP8)

AND ASSOCIATED BACK TRAJECTORIES
2
= !

>

08/08/2003 1200

Pas
B ssove 120 Sy

[ R N .
C1 nw \ (.
M %0 \ N
AN seLow S0 .- \ /

i
2 )

238
~

o
gsaag

{

Figure 10 - Four day forecast back trajectories UK, 9'" August 2003
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Figure 11 - Four day forecast back trajectories UK, 10* August 2003
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Figure 12- Four day forecast back trajectories UK, 11" August 2003
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GUIDANCE NOTE FROM THE DEPARTMENT FOR ENVIRONMENT, FOOD
AND RURAL AFFAIRS AND THE NATIONAL ASSEMBLY FOR WALES ON
THE IMPLEMENTATION OF THE SOLVENT EMISSIONS DIRECTIVE

This note gives guidance on the Directions issued on 22 March 2002
under Pt | Environmental Protection Act 199Q.and the Pollution Prevention
and Control Regulations 2000 in order to implement EU Directive
1999/13/EC on the limitation of emissions of volatile organic compounds
due to the use of organic solvents in certain activities and installations.
This is referred to as the Solvent Emissions Directive (SED)'.

Background

1. The SED has been transposed for certain activities within its scope through
Directions under Pt | of the Environmental Protection Act 1990 and the
Pollution Prevention and Control Regulations 2000.

2. The aim of the SED is to prevent or reduce the direct and indirect effects of
emissions of volatile organic compounds (VOCs) into the environment,
mainly into air, and the potential risks to human health, by providing
measures and procedures to be implemented for the activities defined in
Annex | of the SED (set out in Part Il to Schedule 1 of both Directions), in-
so-far as they are operated above the solvent consumption thresholds listed
in Annex lIA of the SED(set out in Parts lll and IV to Schedule 1 of both
Directions). The list of sectors covered, thresholds and emission limit values
specified in the SED is attached in Appendix 1 to this note.

3. Activities within the scope of the Directions, are those listed in the SED and
either regulated under Pt | of the Environmental Protection Act (EPA) 1990
or the Pollution Prevention and Control (PPC) Regulation 2000. The
Directions require regulators to include conditions in EPA authorisations or
PPC permits to meet the additional SED requirements. The technical
requirements will be outlined in the relevant Technical or Process Guidance
Notes which are currently being revised to take account of the new
requirements of the SED.

' Council Directive 1999/13/EC of 11 March 1999 on the limitation of emissions of volatile organic
compounds due to the use of organic solvents in certain activities and instaliations.
The full text of the Directive can be found at http://feuropa.eu.inteur-lex/en/lif/dat/1999/en_399L0013.html



This guidance is for:

e regulators: who must have regard to the guidance in Technical or
Process Guidance Notes when determining applications and reviewing
existing authorisations and permits,

* operators: who are advised also to have regard to it when making
applications, and in the subsequent operation of their process,

« members of the publicc: who may be interested to know how the
Government has transposed the Directive:

This guidance describes the main provisions of the SED and sets out the
views of the Secretary of State for the Department for Environment, Food
and Rural Affairs (DEFRA) on how it should be applied and certain terms
interpreted. This guidance explains the main legal provisions of the SED, but
the precise requirements can only be determined by referring to the
Directions themselves.

Timeframe for complying with the SED Directions

5.

10.

11.

New installations are required to meet the SED requirements before they
are put into operation.

However, where a new installation has received an authorisation or permit
before 22 March 2002, it is required to meet the SED requirements no later
than 22 July 2002.

Existing installations have until the 31 October 2007 to fully meet SED
requirements.

If an existing installation undergoes a substantial change on or after 1 April
2001 then that part which has undergone the substantial change must be
treated as a new installation and meet the SED requirements from the date
that the authorisation or permit is varied (unless the operator satisfies the
exception and the whole installation can be treated as an existing installation
— see paragraph 9 below). It is only the SED part of the installation
undergoing the substantial change, which is to be treated as a new
installation.

Where that substantial change was made on or after 1 April 2001 but before
22 March 2002, the substantially changed part is required to meet the SED
requirements no later than 22 July 2002.

If the total emissions of the whole installation do not exceed those that
would have resulted had the substantially changed part been treated as a
new installation, the whole installation may be treated as an existing
installation (see paragraph 6 for the timeframe for compliance).

Operators who opt for the reduction scheme must notify the regulator in
writing by 31 October 2005.



12. For installations not using the reduction scheme, any VOC abatement
equipment installed after 1 April 2001 must comply with the emission limit
values in the SED. Where such equipment has been installed before 22
March 2002, the SED requirements must be met no later than 22 July 2002.

13.  Operators can opt to comply with the SED earlier if, for instance, they wish
to have the SED requirements included in their new permits as they are
phased into the new PPC regime. Regulators should not require compliance
earlier than is specified in the Directions unless earlier compliance is
envisaged in the Technical or Process Guidance Notes or the regulator
judges earlier compliance to represent BATNEEC or BAT in the particular
case.

14. Regulators must include specific conditions in the authorisations or permits
so as to ensure the activity is operated in accordance with the requirements
of the SED.

Definitions
15.  The meaning of "installation”, “existing installation”, “small installation” and
“substantial change” are as defined in the SED as follows:

* ‘“Installation” means a stationary technical unit where one or more

activities within the scope of the SED are carried out and any other
directly associated activities, which have a technical connection with the
activities carried out on that site and which could have an effect on
emissions.
- Whilst this is effectively the same definition as in the Integrated
Pollution Prevention and Control regime,? the definition of an associated
activity is limited only to those that have an effect on VOC emissions
from the installation. This is because under the SED an emission is
defined as' any discharge of volatile organic compounds from an
installation into the environment.

e ‘“Existing installation” means an installation in operation or, in
accordance with legislation existing before 1 April 2001, an installation
which is authorised or registered or, in the view of the competent
authority, the subject of a full request for authorisation, provided that the
installation is put into operation no later than 1 April 2002. \

For the purposes of the directions, this includes an installation:
that is authorised or permitted under EPA or PPC and in operation
before 1 April 2002; or for which the regulator is in receipt of a fuil
valid application before 1 April 2001for either an authorisation or a
permit in accordance with the EPA or PPC regimes, so long as it is
put into operation before 1 April 2002.

2 “Integrated Pollution Prevention and Control, A Practical Guide”, (copies are available free of
charge from DEFRA Publications Unit, Admail 6000, London SW1A 2XX 08459 556000 or the
DEFRA website at http://www.defra.gov.uk/environment/ppc/ippcguide/index.htm)



« “Small Installation” means an installation which falls within the lower
threshold band of items 1,3,4,5,8,10,13,16 or 17 of Annex lIA of the SED
or for the other activities of Annex IIA which have a solvent consumption
of less than 10 tonnes/year.

¢ “New installation” is not defined in the SED. However, any installation
that does not come within the definition of an existing installation is a
new installation. '

* “Substantial change” is defined specifically in the SED and this
definition overrides the EPA and PPC definitions for SED purposes: .

Substantial change shall mean:
a) — for installations falling within the scope of the IPPC Directive, the
definition specified in that Directive — which is:
- a change in operation which, in the opinion of the competent
authority, may have significant negative effects on human beings or
the environment; '
b) — for small installations:
- a change of the nominal capacity leading to an increase of
emissions of volatile organic compounds of more than 25%; or
- any change that may have, in the opinion of the competent
authority, significant negative effects .on human health or the
environment is also a substantial change.
¢) for all other installations:
— a change of the nominal capacity leading to an increase of
emissions of volatile organic compounds of more than 10%; or
— any change that may have, in the opinion of the regulator,
significant negative effects on human health or the environment is
also a significant change.
Nominal capacity is defined in the SED as the maximum mass input of
organic solvents by an installation averaged over one day, if the
installation is operated under conditions of normal operation at its design
output.

Compliance for new installations

16.

17.

18.

Where a regulator deals with an application for a new installation specific
conditions must be included in the authorisation or permit when granted to
ensure compliance with the SED requirements.

Where an authorisation or permit has been granted after 1 April 2001, but
before the 22 March 2002, that authorisation or permit will need to be varied
by 22 July 2002 to incorporate the requirements of the SED. Regulators
should advise operators of any proposed changes required to meet the SED
before the variation is issued.

Where part of an installation is to be treated as a new installation following a
substantial change, the specific conditions must be included in the
authorisation or permit when varied. Where the change was made on or



19.

20.

after 1 April 2001 but before 22 March 2002, regulators will need to vary the
authorisation or permit no later than 22 July 2002.

Permitting of all new installations and substantial changes must be in fine
with the standards and requirements of the SED. Where there are any
differences or conflicts between what is required under the Directions and
what is BAT or BATNEEC as specified in the Technical or Process
Guidance notes, the former should be taken to apply, except regard should
be had to the guidance notes to the extent that they envisage standards
additional to or more stringent than the SED.

If an activity is identified as operating without an authorisation when it should
have had one under EPA or PPC, then that activity MUST be treated as a
new installation.

Compliance for Existing processes/installations

21,

22.

23.

24,

The deadline for complying with the SED requirements for existing
processes or installations is no later than 31 October 2007.

However if an operator of an installation wants to opt to use a “reduction
scheme”, they must notify the regulator of this in writing by 31 October 2005.
Annex IIB of the SED (Schedule 3 to both Directions) gives details of time
periods for achieving emission limits where a reduction scheme is used for
the relevant industry sectors.

Article 5.11 of the Directive provides for exemption from emission limit
values until 1 April 2013 for existing installations using existing abatement
equipment provided the following conditions are met:

- Existing installations which operate existing abatement equipment and
comply with the following emission limit values:

. 50 mg CN/m? in the case of incineration,

) 150 mg CN/m? in the case of any other abatement equipment,

shall be exempt from the waste gases emission limit values in the table in
Part Ill of Schedule 1 to both Directions for a period of 12 years from 1 April
2001, provided the total emissions of the whole installation do not exceed
those that would have resulted had all the requirements of the table been
met.

However, if an existing installation, not using the reduction scheme, wants to
install any new abatement equipment after the 1 April 2001, it must ensure
that the emissions from that new abatement equipment meet the emissions
limits outlined in Annex lIA of the Directive (Part lll to Schedule 1 in both
Directions). Where new abatement equipment has been already been
installed (ie after 1 April 2001 but before 22 March 2002), it must meet the
SED emissions limits by 22 July 2002. Abatement equipment includes end
of pipe technology such as the installation of an incinerator, condenser or
bio-scrubber.



25.

26.

27.

Existing installations which use substances or preparations containing
volatile organic compounds that are classified as carcinogenic, mutagenic
or toxic to reproduction, and which carry specified risk phrases, have to
take steps to replace them, as far as possible, with less harmful substances
and preparations within the shortest possible time (see paragraph 33
below).

It should be noted that the SED introduces a specific definition of a volatile
organic compound (VOC). Under the SED, VOCs include substances that
are volatile at room temperature and under their conditions of use — such as
when heat is applied during a process.

A summary of the implementation timetable is given in Appendix 2.

General Requirements:

28.

29.

30.

31.

32.

33.

The specific requirements for compliance with the SED are found in the
Directions. Specialist guidance will be made available in the revised Process
or Technical Guidance Notes for each of the industry sectors affected.

New installations, new abatement equipment (where the reduction route for
compliance is not used) and substantial changes to existing activities which
do not fulfil the exemption outlined in paragraph 9 will have to meet the
SED's requirements from the 22 March 2002.

Unchanged existing authorised activities (or activities where there has been
a change that is NOT a substantial change) will have until 31 October 2007
to fully comply if using the Emission Limit Values compliance route.

In general, activities operated above the solvent consumption threshold will
need to either: '
e meet an emission limit value in waste gases (mg/CN m® ) and a
fugitive emission limit value (percentage of solvent use); or
¢ meet the total emission limit value; or
e implement a solvent reduction scheme to reduce emissions from the
installation equal to those that would be achieved by meeting the total
emission limit value.

NB: The reduction scheme cannot be used for certain R phase compounds.

There are stricter requirements for those activities using potentially more
harmful substances such as halogenated VOCs which are assigned the risk
phrase R40 or VOCs carrying the risk phrases R45, R46, R49, R60, R61.
(The text of the R phrases is given in Appendix 3 to this document). See
paragraph 33 for more information.

The SED (Schedule 2 paragraph 2 to both Directions) gives discretion to the
competent authority to adopt different emission limits or exempt an
installation from complying with a specific emission limit value if, for
example, the Directive requirements are demonstrated not to be technically
and economically feasible provided that the significant risks to human health



or the environment are not expected. The Department expects the
Directive’s emission limits to be applied in all but a few exceptional cases,
specifically where the activities cannot be carried out in contained conditions
such as the coating of constructional steel, railway carriages, aircraft and
boats. Any such alternative measures would need to be clearly justified and
approved by the competent authority. The operator must demonstrate to the
satisfaction of the regulator that the best available technique is being used
and that there are no significant risks to human health or the environment.
The Regulator must notify the Department for Environment, Food and Rural
Affairs of any cases where the emission limits are not applied before the
permit is issued giving full justification,for granting the application for the
derogation.

Halogenated VOCs and substances classified as carcinogenic, mutagenic or
toxic to reproduction

34.

35.

36.

Where an activity uses certain harmful substances such as halogenated
VOCs which are assigned the risk phrase R40 or substances or
preparations containing VOCs that are classified as carcinogenic, mutagenic
or toxic to reproduction and which carry the risk phrase R45, R46, R49, R60
or R61, the SED sets out further controls that need to be met. Conditions
must be included in authorisations and permits to:

* ensure compliance with emission limit values in the shortest possible
time;

« control emissions under contained conditions as far as technically and
economically feasible to safeguard public health and the environment;

and additionally, for substances classified as carcinogenic, mutagenic or
toxic to reproduction and which carry the risk phrase R45, R46, R49, R60
or R61:

o work towards substituting the substance within the shortest possible time.

Where the mass flow of the sum of the compounds causing the labelling
R40 is 100g/h or more, an emission limit value of 20 mg/m? of the mass sum
of the individual compounds shall be complied with.

Where the mass flow aof the sum of the compounds causing the labelling
R45, R46, R49, R60 or R61 is 10g/h or more, an emission limit of 2mg/m3 of
the mass sum of the individual compounds shall be complied with.

Substitution within the shortest possible time

37.

The SED requires existing installations using the compounds or-substances
classified as carcinogenic, mutagenic or toxic to reproduction and which
carry the risk phrases R45, R46, R49, R60 or R61 to substitute these
substances and preparations in the shortest possible time. Regulators
should request operators of these installations to submit a timetable for the
substitution. The timetable should be submitted no later than 22 March
2003.



38.

39.

40.

41.

42.

Where a substance or preparation is reclassified, regulators should request
operators to submit a timetable for the substitution of that substance or
preparation in the shortest possible time. Such request should be made
within one year of the reclassification.

Where regulators are satisfied that the timetables will achieve substitution
within the shortest possible time, they should vary the authorisations or
permits to incorporate them.

Regulators need to consider the time needed for substitution and whether to
require compliance with emission ‘limit values within the shortest possible
time as an interim measure. Where substitution is not currently technically or
economically feasible, compliance with emission limit values must be within
the shortest possible time.

Operators need to demonstrate to the satisfaction of the regulator that they
have taken steps to substitute these harmful substances in the shortest
possible time. In determining the shortest possible time, the operator will
need to justify their timetables taking account of the technical or economic
feasibility of the substitution. In identifying the use of substitutes, operators
and regulators must consider :

Fitness for use;

Potential effects on human health;

Potential effects on the environment; and

The economic consequences, in particular the costs and benefits of the
options available.

Regulators and operators should also take into account any guidance issued
in the relevant PG notes or technical guidance notes and by the European
Commission.

Regulating two or more activities on a site

43.

44.

Some sites may operate two or more activities in the one installation. Where
different activities take place the SED only applies to those that fall within its
scope (see paragraph 3). Unless the activities are technically connected,
only the solvent consumption of the activity within the scope of the SED
counts towards the threshold in determining whether the installation falls
within the scope of the SED or not.

Directly associated activities i.e. those which have a technical connection

- which could have an effect on the discharge of VOCs from the installation

must be taken into account when determining whether the installation is
within the scope of the SED. This could include, for instance, storage tanks
used for storing solvents on site. Further guidance on defining technically
connected activities is given in Integrated Pollution Prevention and Control -
a Practical Guide (see footnote 2).



45. Technically connected solvent activities carried out within the same
installation will form part of the main activity and have to meet the
requirements and waste gas emission limits of that activity unless it fails
within a separate activity (Annex | of the SED as set out Part Il to Schedule
1 of both Directions) and meets the solvent consumption threshold (in Annex
lIA of the SED as set out in Parts llf and IV to Schedule 1 of both
Directions). In that case it should be regarded as an additional activity within
a single installation.

46.  Where two or more of the activities in Annex I of the SED are carried out,
each of which exceeds the thresholds in Annex IIA of the SED, it may be
advantageous to treat them together as if they were one activity. This is
permitted, as long as the solvent emissions of the whole installation do not
exceed those that would have resulted if each activity had individually been
treated according to the SED.

Example:

A printworks carries out continuous coating operations using S tonnes or more of
solvent. The coating and any associated printing on the same article should be
regarded as part of the coating installation. If additional printing that does not
involve continuous coating is carried out and is technically connected to the coating
activity then that forms part of the installation, if it uses less than 15 tonnes of
solvent. If it uses 15 tonnes or more, it should be regarded as a separate printing
activity as defined within the SED. If additional printing is carried out within the
same installation, which is not technically connected to the coating activity, that
additional printing should be regarded as a separate activity and assessed
separately to see if it meets the SED threshold. If so, it is treated as a separate
SED activity.

47.  An installation carrying out both food and non-food contact coating, for
instance, could comply with two different reduction schemes. In such a case
the operator will need to assess the emissions from each activity
separately. If it is not possible to split the emissions from each activity, then
the more stringent limit applies. However, if the emissions cannot be split
because the contribution from the non-food contact coating was sufficiently
small that it could not be identified separately, a de minimis rule may be
applied and the contribution to the total emissions from the non-food
contact coating process be ignored.

48. ltis not possible to use the approach set out in paragraph 45 in relation to
certain volatile organic compounds with risk phrases R45, R46, R49, R60,
R61 and halogenated volatile organic compounds with a risk phrase R40.
They must meet the requirements specified for each activity individually
(see paragraph 33).

The solvent management plan (Schedule 4 to both Directions)

49.  Each operator must compile an annual Solvent Management Plan. This can
usefully coincide with the annual stocktaking requirements. The purpose of




50.

51.

52.

53.

54.

the plan is to demonstrate compliance with the requirements of the SED as
specified in paragraph 16 to Schedule 2 to the Directions.

It should be noted that solvent consumption for the purposes of determining
whether an activity meets the threshold is not the same as solvent
consumption for the purposes of demonstrating compliance with the SED.
For clarity therefore, solvent consumption to demonstrate compliance is
referred to as ‘actual solvent consumption’. For the purposes of
demonstrating compliance with the SED, such plan needs to be compiled on
an annual basis.

The details of the Solvent Managerfient Plan will depend on the route
chosen by the operator to comply with the requirements of the SED.
Schedule 3 to both Directions gives guidance on carrying out of the plan.

In the case of an installation using the reduction option, actual solvent
consumption may be calculated as follows: quantity of organic solvents input
into the process less organic solvent contained in preparations recovered for
reuse other than in the activity, save for solvent contained in preparations
intended for commercial sale. A parallel exercise should also be carried out
to determine solids used in coating in order to derive the annual reference
emission and target emission each year.

For installations where two or more activities are carried out, each of which
exceeds the threshold in Annex IIA of the SED, the Solvent Management
Plan should be compiled to determine total emissions from all activities
concerned. That figure should then be compared with the total emissions
that would have resulted had the requirements of Annex II of the SED been
met for each activity separately.

The total emissions are defined as the sum of the fugitive emissions and
emissions in waste gases. The waste gases are the contained emissions
from a stack or abatement equipment into the air. Fugitive emissions include
uncaptured emissions released into the outside environment via doors,
windows, vents and similar openings. Venting from a storage tank for
instance would be considered a fugitive emission.

‘Monitoring and reporting

55.

56.

In addition to submitting an annual Solvent Management Plan, operators
using the emission limit values option must demonstrate to the regulator
once a year or on request that the-emissions comply with_the requirements
of the Directive. Where the emission is abated and is_more than, j Ok
carbon), emissions must be monitored continuously for compliance. This
can include surrogate meastrements such as monitoring the operating
temperature or CO emissions from incinerators.

If compliance with emission limit values is achieved without the use of
abatement equipment, continuous monitoring is not required. However




operators must still supply the regulator once a year or on request with data
that enables the regulator to verify compliance with the Directive.

Non compliance

57.  Enforcement action for non-compliance may be taken under the relevant
powers under Pt | EPA '90 or the PPC Regulations 2000.

58.  The Directive specifically states that where the requirements of the SED
have been breached:
a) the operator must inform the regulatgr and take measures to ensure that
compliance is restored within the shortest possible time;
b) in cases of non compliance causing immediate danger to human health
the operator must suspend the activity.

Public access to information

59.  Construction of inventories of materials consumed and disposed of for the
Solvent Management Plan may involve the identification of individual
solvents or solids. This may give rise to an issue of commercial
confidentiality. Information supplied as part of the Solvent Management
Plan must be placed on the public register, unless exclusion has been
granted on the grounds of commercial confidentiality or national security.
The rules applying to commercial confidentiality are the same as those that
apply under the existing regimes. These are explained in Integrated
Pollution Prevention and Control — a Practical Guide see footnote 2).

60. In determining whether the information should be withheld from public
registers for reasons of commercial confidentiality, operators and regulators
should consider whether inclusion of the information would prejudice to an
unreasonable degree the commercial interests. It should take account of
both the extent of any damage that might be caused and the likelihood of
such damage in fact being caused. Consideration should also be given to
any benefits to the public interest that would arise from inclusion of the
information in question and whether the information might enable the public
to be better informed of the likely environmental impact of the process.

Reporting to the Commission

61.  Atintervals of every three years, the SED requires Member States to send
to the Commission, information on the implementation of the Directive in the
form of a report. The report will be drawn up on the basis of a questionnaire
drafted by the Commission. Regulators will be required to submit data
relating to SED installations they regulate. The Department will make
arrangements to request this data six months before the start of the period
covered by the report.
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Appendix 2

Timetable for Implementation:

substantial change
submitted; or

Comes within the scope
of the Directive for the
first time following a
substantial change
after 1 April 2001 and
authorised or permitted
before 22 March 2002

change as new or
existing subject the
following conditions:

Where the total emission
from the whole
installation do not exceed
those that would have
resulted had the
substantially changed
part been treated as a
new installation it is
treated as existing.

IStatus Treat as new or Transitional Date for compliance
existing Arrangements
Authorised or permitted Existing No No later than 31 October
or submitted valid 2005 for natification of
application pre 1 April compliance using the
2001 and operating prior Reduction Scheme.
to April 2002. No later than 31 October
(not using substances 2007 for any other method
labelled with certain risk of compliance.
hrases — see below)
Operating without the New No SED conditions to be
required authorisation or included in permit from 22
permit when it should March 2002.
have one
Existing installation Existing Yes Emissions from the
installs new abatement abatement equipment
equipment after 1 April must comply with the
2001 but before 22 ELVs in the Directive by
March 2002. 22 July 2002
Existing installation Existing No Emissions from the
installs new abatement abatement equipment
equipment after 22 must meet the ELVs in the
March 2002 Directive from the date of
the change.
Substantial change made| Existing No No later than 31 October
pre 1 Aprit 2001 or 2005 for notification of
application for substantial compliance using the
change made pre 1 April Reduction Scheme.
2001 and operating prior No later than 31 October
to April 2002 2007 for any other method
of compliance.
Valid application for a Can treat substantial Yes Where the substantial

change is treated as a new
instaliation, compliance
must be achieved by 22
July 2002.

If the substantial change
meets the conditions and it
is regarded as existing
installation, compliance
must be no later than 31
October 2007.

The unchanged part of the
installation continues to be
treated as an existing
installation




Substantial change to Can treat substantial No Where the substantial
existing installation after | change as new or change is treated as a new
22 March 2002 existing subject the installation compliance is
following conditions: from the date of the
change.
Where the total emission
from the whole If the substantial change
installation do not exceed meets the conditions and it
those that would have is regarded as existing
resulted had the installation compliance is
substantially changed no later than October
part been treated as a 2007.
new installation it is
treated as existing. The unchanged part of the
installation continues to be
treated as an existing
installation’
Installations using certain| Existing Yes From the date of the
volatile organic Direction, ensure
compounds with risk compliance with SED
phrases emission limit values in the
R45,R46,R49,R60,R61 shortest possible time;
and halogenated volatile '
organic compounds with Additionally, for
a risk phrase R40 substances classified as
carcinogenic, mutagenic or|
toxic to reproduction and
which carry the risk phrase
R45, R46, R49, R60 or
R61: work towards
substituting the substance
within the shortest
possible time.
Valid application for a New Yes Compliance with the SED
new installation, must be achieved by 22
submitted after 1 April July 2002
2001 and permitted
before 22 March 2002
Application under PPC New No SED conditions to be

post 22 March 2002 for a
process that has not
been operational prior to
1 April 2002.

included in permit when
issued.




Appendix 3

Text of Risk Phrases

R Phrase Definition

R40 Possible risk of irreversible effects
R45 May cause cancer

R46 May cause heritable genetic damage
R49 May cause cancer by inhalation

R60 May impair fertility

R61 May cause harm to the unborn child

Taken from The Chemicals (Hazard Information and Packaging for Supply)
- Regulations 2002 (“CHIP 3")




INTERIM GUIDANCE ON:

THE IDENTIFICATION OF PPC
INSTALLATIONS FALLING WITHIN THE
REMIT OF
DIRECTIVE 1999/13/EC
ON

THE LIMITATION OF EMISSIONS OF
VOLATILE ORGANIC COMPOUNDS

(“SOLVENTS DIRECTIVE”)

Guidance for Environment Agency Staff

Issued: 05 April 2002

For Internal Consultation

IMPORTANT NOTES - PLEASE READ

This explanatory note is intended for specific internal Environment Agency use to help officers
interpret and implement the Council Directive 1999/13/EC of 11 March 1999 on the limitation of
emissions of volatile organic compounds due to the use of organic solvents in certain activities and
installations (“Solvents Directive”). This policy and guidance may be subject to change in the light of
regulatory changes, future Government guidance, Regulations or experience in its use. In the interests
of transparency this policy/guidance is available to other persons to assist in interpretation and
compliance with the Directive. However, it has no status other than internal Agency guidance to staff.
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1 Council Directive 1999/13/EC on the limitation of emicsicns of volatile organic compounds
due to the use of organic solvents in czrtain activizies and installations (abbreviated in this
document to SED, standing for Solv:nts Emissions Directive) was implemented for England
and Wales by two Secretary of State Directions on the 22™ March 2002 (one for IPC, the

- ther for PPC), together with Government guidance upon the directions.

2 SED applies to certain specified activities which are operated above a solvent consumption
threshold. The broad types of activities are set out in the box below. It should be noted that
surface cleaning includes maintenance activities such as degreasing baths. Many of the
activities that fall within the remit of SED fall outside the remit of the EA and can be ignored,
».g. dry cleaning, vehicle coating, printing etc.

Coating Use

Printing and Adhesive Use

Other

Vehicle refinish, Coil coating ,Other
coating, Wood coating, Leather
Coating , Coating of winding wire ,
Vehicle coating

Heatset printing, Publication
gravure printing , Other printing,
Wood/plastic lamination, Adhesive
coating

Surface cleaning, Dry cleaning,
Wood impregnation, Coating
manufacture , Rubber conversion ,
Vegetable oil extraction,
Pharmaceutical manufacture
The manufacture of coating

preparations, inks and adhesives

It is anticipated that the EA' will primarily be involved with activities such as pharmaceutical
manufacture, surface cleaning, coil coating, vegetable oil extraction and the manufacture of
coating preparations, inks, vamishes and adhesives.

The EA:is responsible for implementing SED for those PPC installations and IPC processes
for which it is the regulator, and which contain SED activities where solvent consumption is
above the thresholds listed in SED.

SED implementation and transitional arrangements are complex and detailed guidance is still
being drafted to support the Government guidance. It is expected that this guidance will be
finalised within a month.

As part of the PPC determination process'a check must be made to see if a SED activity,
operated above the solvent consumption threshold, is part of the PPC installation. SED
activities and applicable thresholds are set out at Appendix 1, below. There are three possible.
results of this check:-

First, if there is no SED activity on site this should be noted on the decision document and no
further action is required.

Second, if there is a SED activity but this is currently operating below the solvent
consumption threshold then this should be noted on file and no further action is required at
present. It should be noted that if solvent consumption were to increase above the threshold
then the full requirements of the SED must be met before solvent consumption increases
above the threshold.

Third, if a SED activity is identified and this activity is operating above the solvent
consumption threshold then further advice must be sought from Mark Snoddy, HO Policy
Advisor, 0113 231 2432, PPC permitting decisions involving SED activities must not now be
taken unless the requirements of SED are fully taken into account.

Relevant definitions of “organic solvent”, “consumption” and “reuse” are set out at Appendix
2.

Mark Snoddy
5 April 2002
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Appendix 3: Volatile Organic Compounds
Introduction

Volatile organic compounds (VOCs) are of serious environmental concern because of the

harmful or offensive properties that they exhibit in varying degrees. These include:

- direct toxicity to human health and other eco-systems

- contribution to photochemical ozone creation at ground leve! with consequent harmful
effects

- destruction of stratospheric ozone

- contribution to global climate change; and

- sensory effects such as malodour

The harmfulness of VOCs varies greatly, not only because the individual and combined
significance of these properties exhibits wide variation between substances, but also
because it is dependent on the presence of the substance in the environment. This is
related to mass release rate and subsequent dispersion and to the environmental
persistence and fate of the substance under prevailing conditions.

Categorisation

In order to assess BAT for processes that release VOCs, it is necessary to categorise
VOCs according to their harmfulness.

Substances such as benzene, viny! chioride and 1,2- dichloroethane pose serious heaith
risks to humans and are regarded as highly harmful. These are given individual, very low
achievable levels of emission in guidance.

Some other VOCs carry a lesser but still significant health risk or may contribute
substantially to photochemical ozone creation or stratospheric ozone destruction or global
warming. These are regarded as of medium harmfulness and are allocated to Class A.
They will include the substances listed in the Montreal Protocol, the phase-out of which is
covered by EC Regulations 594/91, 3952/92, 2047/93 and 3093/94.

The remaining majority of VOCs are of low harmfuiness but are also substances whose
release should be prevented or minimised. These are allocated to Class B.

Odorous VOCs may be offensive at extremely low concentrations and this property may

indicate the need for very tight control of a substance that would otherwise be
categorised as of low harmfulness.

11/09/2003



Appendix 3: Volatile Urganic Compounds Page 2ot 3

The research report "The Categorisation of Volatile Organic
Compounds" (DOE/HMIP/RR/95/009) provides a method of categorisation, information
on the properties of some 500 VOCs and a summary table of resulting categorisations.

In seeking to categorise a VOC, first search the summary table of categorisations. If the
VOC is not included, the method and decision tree given in the research report should be
used to arrive at a conclusion supported as well as possible by information from
established sources. These include the Registry of Toxic Effects of Chemicals, the
"CHIP" list, the Montreal Protocol and Sax' Dangerous Properties of Industrial Materials.

Knowledge of the harmful effects of VOCs is developing and there may be occasional
differences of experts' opinions on the precise interpretation of information. In these few
instances, it will be prudent to adopt the more cautious view.

Achievable Benchmark Levels

The levels of emission that can be achieved are dependent on factors that include the
process itself, the VOC concerned and the abatement method used.

Where possible, process- and substance-specific achievable levels of release are given

in Table 3.1 of this Note. However, in the absence of sufficient information or where it is

agreed that an assessment is not possible, the following guidelines may be used to

provide a practical approach to setting limits.

- The benchmark release concentrations given below should be aimed for where the
following mass release limits are exceeded:

Total Class A - 100 g/h
Total Class B (expressed as carbon) - 2 kg/h

- but emissions below these mass emission levels may not be trivial, and so may still
require controls and the setting of appropriate release limits.

- Highly harmful VOCs pose major human health risks and have individual guidance
levels given in Table 3.1 of this Note.

- For Class A compounds, BATabatement techniques should achieve a benchmark
release level of 20 mg/m3 for continuous emissions.

- Some VOCs cause significant malodour problems even at very low concentrations after
dispersion, and limits lower than Class A compounds may be required.

- Class B compounds are those of low environmental harmfulness such as acetone and
toluene and the Class B benchmark level has been set at 75 mg/m3 (expressed as
carbon) based on abatement techniques involving adsorption with activated carbon.

- For mixed streams the release level may be calculated by summing the class levels
multiplied by their respective mass fractions.

- The use of a release concentration limit is not normally appropriate in the case of a
release from an air-deficient saturated vapour space such as storage tanks for
solvents or process vessels. An approach based on limiting total mass released or
mass per unit of production is likely to be more effective.

- In some processes, the VOCs released to air may well consist of partial oxidation
products rather than defined compounds that can be classified as above. In such
cases an approach based on a TOC release concentration is likely to be more

file://D:\sector_guidance\chem2_bat_guidance80.html 11/09/2003
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appropriate.
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2.2 Emissions control

2.2.1 Point source emissions.to air

The nature and source of the emissions expected from each activity is given in previous sections and
will be confirmed in detail in the Operator's response to the emissions inventory. In general they
comprise:

A wide variety of techniques are available for the control of releases to air. The abatement of releases
of volatile organic compounds (VOCs) is the primary concern for this sector.

2.2.1.1 Control of emissions of volatile organic cdmpounds (VOCs)

Releases of VOCs may be broadly characterised as those from:

- fugitive sources (leaking valves, pumps, etc)

- point sources (reactor, separator release points, etc, as well as situations where fugitive emissions
are collected and sent for end-of-pipe abatement)

Techniques for the abatement of the former are process- related and are discussed in Section 2.2.4 of

this Note. The main issues that influence the selection and cost of VOC abatement techniques for this

sector are:

- the intermittent nature of releases from batch processes

- and the complex nature of the gas streams involved, with many different VOCs often being present
as well as moisture, particulates and acid gases

Both of these issues have a profound influence on the selection of abatement techniques. The

Environment Agency (or its predecessor) has issued guidance on abatement techniques to deai with:

- particulates - Technical Guidance Note (Abatement) A3

- acid gases - Technical Guidance Note (Abatement) A3

- combustion by-products - IPC Guidance Notes on Combustion Processes (S2 1.01) and Incineration
(52 5.01) respectively

These documents should be referred to where these pollutants are of relevance. (See References 9
and 20)

Before selecting the appropriate technique(s) it is important to quantify systematically fiows, chemical
compounds and concentrations over all potential operating conditions.

Quantification allows opportunities for in-process minimisation to be considered as well as aiding in the
selection of the appropriate abatement techniques. Particular attention may have to be given to vent
header systems that receive gas streams from a number of different sources.

file://D:\sector_guidance\chem?2_bat_guidance39.html 11/09/2003



2.2 Emissions control Page 2 of 15

Techniques for the abatement of VOCs may be broadly characterised as those that:
- recover the VOC and offer the potential for recycle/re-use (adsorption, absorption and condensation)
- destroy the VOC (thermal, catalytic, flameless and biological oxidation, respectively)

Unless a viable recycle/re-use route is available for the former techniques, then there will still be a
need for disposal. All of these techniques have been and will continue to be widely applied in the

sector.

Recovery versus destruction for VOCs

Recovery followed by re-usefrecycling is generally preferable compared to destruction. A number of

issues need to be considered when deciding if this is a viable option. These include:

- Composition of the gas stream. Generally the more complex the mixture of VOCs, the harder it will be
to justify recovery technically or economically unless recovery is to be followed by energy recovery
rather than re-use/recycle.

- Quality requirements. It may not be possible to recover the target VOC(s) with a quality sufficient to
satisfy the requirements of re-use/recycle.

- Economics. The economics of recovery will reflect the complexities associated with the gas stream's
composition and the quality requirements of the process as well as such considerations as the cost
of the VOC and the volume that can be recovered. .

- Release levels. In certain situations recovery techniques may not provide sufficiently good release

levels.

Adsorption of VOCs
Adsorption requires a consideration of the following factors:
Arrangement of adsorption system

There are five ways of supporting the adsorbent in adsorption systems:

- Canister capture systems can be fitted readily to sources of low flow and concentration. The operator
should have a procedure that anticipates or detects breakthrough in the system. Spent canisters
need to be disposed of.

- Skid-mounted capture systems are larger than canister systems (typically containing 1000 kg of
adsorbent compared to 75 kg in a canister) but they are still mobile and can be retrofitted with
relative ease. Skid-mounted systems are usually returned to the supplier for regeneration.

- Fixed-bed systems consist of two or more fixed adsorption beds. At any given time, one bed will be
operating on-line, whilst the other bed is regenerated. Three beds may be used, where one bed is
kept on stand-by in case of primary bed failure.

- Fluidised beds use a fluidised rather than solid bed of adsorbent. They tend to be more complex than
fixed-bed systems but their smaller size may be an advantage. Attrition may require new adsorbent
to be added periodicaily and may also cause entrainment of particulates in the exhaust gas stream.

- Continuous adsorption-desorption is not widely used in this sector, being more complex and
expensive to operate and usually more appropriately applied to continuous processes.

Adsorbent

A number of adsorbents are available. The main ones are summarised in Table 2.1 together with
some of their strengths and weaknesses.

Table 2.1: Main Adsorbants
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Weaknesses

Granular
activated carbon
(GAC)

- Good for non-polar compounds.

- Extensive experience of their application in a wide
range of situations.

- Wide range of grades available at different costs to
deal with a diversity of operating conditions, VOCs and
desired release levels.

- Poor for polar compounds;

- Poor for high VOC concentrations (above
10000 ppmy.

- Poor for very high or low molecular
masses (only effective in the range 45-130)
- Poor for mixtures of high- and low-boiling
point VOCs.

- Poor for relative humidities above 50%.

- Poor for reactive compounds (organic
acids, aldehydes, ketones and monomers).
- Poor for high-boiling-point compounds
(plasticisers, resins, long- chain
hydrocarbons (C14 and above), phenols,
glycols and amines).

Activated carbon

- Good for non-polar compounds and can be used for

- As for GAC.

zeolites;

widely applied for this purpose.

- Good for dehydrating gas streams.

- Hydrophobic zeolites are available that have a higher
capacity than GAC at low VOC inlet concentrations and
a higher capacity at high relative humidities (above
50%).

- Non-flammable, therefore good with VOCs that may
present a fire risk.

- Uniform size of pores means they can be used to
separate compounds on the basis of molecular mass
and shape.

mat the removal of VOCs. - Significantly more expensive than GAC.
- Compared to GAC, they have a relatively large number
of adsorption points per unit volume, which reduces the
number of regenerations required.
Macroporous - Good for non-polar compounds and can be used for - Significantly more expensive than GAC.
polymer particles | the removal of VOCs. - Cannot be used for very potar compounds
- Good for continuous adsorption/desorption processes. | - Cannot be used for fow boiling
- Durable. compounds.
- Unaffected by high humidity, does not catalyse
degradation of unstable VOCs.
- High-purity VOCs recovered.
Molecular sieve - Can be used for the removal of VOCs, although not - Expensive.

- If dehydration is not desired, can
preferentially adsorb water and altow
pollutant to pass through.

Silica gel.

- Good for dehydrating gas streams.

- Generally not effective for VOCs.
- Ineffective above 2600C.

Sodium
aluminium
silicates

- Good for the removal of carbon dioxide, hydrogen
sulphide, sulphur dioxide.

- Generally not effective for VOCs.
- Ineffective above 2600C.

Adsorption/desorption properties of VOCs

As it is the most widely used adsorbent in the chemical industry, this section relates to the use of GAC.

Activated carbon mat and macroporous polymers will have broadly similar strengths and weaknesses,

whilst zeolites, silica gel and silicates will be more appropriately used for polar compounds. Certain

types of substance are particularly amenabile to adsorption by GAC. These include those with the

following properties:
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- relatively high molecular mass and/or boiling point (mass 45-130)
- low polarity

- cyclic rather than linear molecules

- unsaturated rather than saturated compounds

- compounds with a low volatility

However, not all substances that are readily adsorbed are as easy to desorb and thus recover. This

may be because:

- the energy requirements to separate the pollutant from the adsorbent are excessive, eg high boiling
point VOCs

- the adsorbent may catalyse the decomposition of the pollutant, eg cyclohexanone tends to
polymerise on GAC

- certain compounds, in particular ketones, may present a combustion risk because of the large
amounts of heat that they liberate during the adsorption process -

- the wider the variety of VOCs that are present in the gas stream, the more likely that non-uniform

adsorption will take place
Physical characteristics of gas stream

Good adsorption is promoted by:

- low flow rates and low temperatures, both of which increase residence time in the bed

- increased pressure

- minimising moisture and particles in the gas stream, both of which may blind, and thus reduce the
availability of, adsorption points

- uniform airflow distribution so that the full capacity of the adsorbent is utilised

- sufficient adsorbent capacity to deal with projected airflows and concentrations

Pre-treatment of the gas stream may be necessary to ensure that these requirements are achieved.
This usually adds to the overall cost and complexity of the system.

Regeneration of adsorbants

Regeneration is required for all but canister systems. The main options are as follows.
. - Regeneration of fixed beds. A number of options exist for regenerating saturated fixed beds. These
include:

- Thermal swing. The temperature of the bed is elevated, usually using saturated steam to desdrb
the VOCs. An effluent is generated that will require either treatment then disposal or the use of a
separation technique to allow re-use/recycle.

- Inert gas. Hot inert gas (usually nitrogen at 200-300°C) is passed through the saturated bed.
Once any moisture is removed, the inert gas strips out the pollutant, which is then recovered by
condensation.

- Vacuum. A vacuum is applied to the bed, which allows the pollutant to be re-vaporised. The
pollutant is then removed from the system by back-purging and subsequently recovered by
condensation.

- Displacement cycle. This is an infrequently used approach whereby the adsorbed material is
preferentially displaced by another material. It will only be applied when the adsorbate is both
temperature-sensitive and valuable, and vacuum desorption is ineffective.

- Regeneration by continuous adsorption and desorption. In rotating systems the desorption stage
may be based on either steam or hot, inert gas and the comments made above are generally
épplimble. In tower systems the desorption system is usually based on hot, inert gas.
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- Control of adsorption techniques. Instrumentation has been developed that allows fixed beds to be
switched when the concentration of the poilutant in the exit gas reaches a pre-determined level.
There is a risk that VOCs adsorbed onto the bed whilst the process is operating may be desorbed
when the bed is out of use. To prevent this happening the gas flow should be diverted away from
the bed during intervals when no production is occurring.

Condensation of VOCs

Condensation can in theory be applied to any pollutant in any gas stream. In practice the main
constraint on its use is the condensation temperature that has to be achieved. Particularly low
temperatures will be required for gas streams containing: .

- low-boiling-point pollutants

- low concentrations of pollutants

- high concentrations of non-condensable material

The main condensation systems are:
- coolant/refrigeration

- cryogenic nitrogen
The main difference between the systems is the temperature that they can achieve.
VOC Condensation by air, water or refrigeration coolant

These systems have been widely applied in the sector. A diverse range of coolants/refrigerants are
available to cover the temperature range of ambient to about -70°C. Either indirect cooling or direct
cooling of the gas stream can be used. Direct cooling requires the coolant to be separated from the
VOC and is rarely used. For low-volatility substances that condense with relative ease, air or water
systems may be appropriate. For lower temperatures chilled water/air or brine may be used, whilst
glycol may offer opportunities for further temperatures reductions. A series of condensers at
progressively lower temperatures may be required to prevent process blockage.

VOC Condensation by Cryogenic nitrogen

Cryogenic nitrogen systems have only recently been applied on an industrial basis. They can achieve
significantly lower temperatures than coolant/refrigerant systems, can be applied to a wider range of
compounds and achieve better removal rates.

Cryogenic nitrogen condensation systems use the evaporation of liquid nitrogen to form nitrogen gas
to provide cooling. They may be particularly appropriate for processes or sites that already utilise liquid
nitrogen in amounts similar to the requirements of the cryogenic abatement system.

If liquid nitrogen is used on-site and the correct balance can be achieved, there appear to be a number

of advantages in applying cryogenic nitrogen techniques. These include:

- all VOCs can theoretically be removed from a gas stream to better than 99%

- there is considerable future-proofing built into the technique, ie operating temperatures can be varied
for new pollutants and/or tighter release levels

- systems can be designed to deal with the fluctuations in flow and concentration

- the condensed VOCs are not contaminated with other materials

A dual system of condensers alternately cooling and warming may be necessary to handle materials

that freeze (eg traces of water vapour).

Control of condensation techniques
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Condensers are generally easier to control than other techniques, with the outlet gas temperature
being the main indicator of removal efficiency.

Absorption of VOCs

The main variables in selecting an absorption system are the following:
- physical characteristics of the gas stream
- chemical characteristics of the VOC and the scrubber liquid

- process unit design for contacting VOC with scrubber liquid

Physical characteristics of gas stream

The lower the temperature of the gas stream, the better will be the transfer between the gas and liquid
phases. Lower temperatures also reduce the risk of losses of scrubber liquids due to evaporation.

Chemical characteristics of pollutant and scrubber liquid

In selecting scrubber liquids, operators need to be aware of the following issues:

- If a non-water-based scrubbing liquid is to be used, there is the potential for it to be volatilised and
lost to atmosphere.

- The scrubber liquid needs to have an effective life in the system and therefore should not be
susceptible to thermal or chemical degradation.

- Flammable, toxic and odorous scrubbing liquids should generally be avoided.

- The VOC needs to be at least partially soluble in the scrubbing liquid.

- Mass transfer may be enhanced by the use of appropriate surfactants.

Process unit design for contacting VOC with scrubber liquid
- The process unit used will depend upon the chemical and physical characteristics of the gas stream
to be treated as well as the desired removal efficiency. A wide range of process units are available.
These include:
- packed towers
- moving or fluidised beds
- plate towers
- impingement plates
- spray towers
- wet mop scrubbers and rotaclones
- void towers

Control of absorption systems

A number of variables can be varied to optimise performance. These variables include:

- temperature of gas and scrubber liquid

- circulation rate of the scrubber liquid

- design of column

The gas stream may be cooled to its saturation temperature and cause a visible plume to be formed.

Potential controls include fitting a demister, a knock out pot or reheating.

Thermal destruction of VOCs

Thermal processes rely on the thermally induced breakdown (oxidation) of pollutants. The main
thermal processes are:
- (high-temperature) thermal oxidation
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- (low-temperature) catalytic oxidation
- flameless thermal oxidation

- flares
Thermal oxidation

The use of thermal oxidisers is discussed in the IPC Guidance Note on Waste Incineration (S2 5.01.

The main issues of relevance to this sector are as follows: v

- Compared to other techniques it can achieve very good removal efficiencies under a wide variety of
conditions.

- A supplementary energy source may be required to support the oxidation of VOCs with a low heat
content or dilute flows (ie below autothermal conditions).

- The heat generated from oxidation can often be used beneficially.

- Highly variable flows may reduce the efficiency of oxidation. The use of pre-concentrators may allow
the flow to be evened out over time.

- Safety devices will be required, for example flame arresters, to provide a screen between the process
and the abatement technique.

- Oxidation may give rise to secondary pollutants such as acid gases that require subsequent
treatment.

- There is potential for the formation of dioxins in the presence of halogens. Correct design and

operation should prevent this problem occurring
Catalytic oxidation

Catalytic oxidation uses a catalyst bed to promote the oxidation process at a lower temperature than is
required by thermal oxidation. This has the advantage of reducing:

- auxiliary fuel requirements

- the need for the oxidiser to be constructed out of expensive and heavy high-temperature-proof

materials
- the chance of secondary pollutants such as NOX being formed

However, they have certain disadvantages. In particular, they are susceptible to poisoning and/or
blinding by constituents of the gas stream. Metals (arsenic, antimony, lead, mercury, etc) and chlorine-
and sulphur-containing compounds have traditionally been the main catalyst poisons

Chrome/alumina, cobalt oxide, and copper oxide/manganese oxides have been developed for the
control of chlorinated compounds. Platinum-based catalysts have been developed to deal with
sulphur-containing compounds, although these catalysts are still susceptible to poisoning by
chlorinated compounds. Compounds containing lead, arsenic and phosphorus are still fast-acting
catalyst poisons under most conditions.

Fluidised-bed systems allow catalyst to be constantly replaced, thus reducing the impact of poisons.
Attrition of the catalyst in the fluidised bed may result in particulates being entrained in the exhaust
stream. Particulates may not only blind but also abrade the surface of the catalyst. Excessive
temperatures, concentrations and concentration fluctuations may also damage the catalyst bed.

Recovery of energy in VOC destruction systems

An important consideration in utilising a thermal technique is the potential it provides for the recovery

of useful heat energy. The main ways of recovering heat energy are the following:

- Recuperative systems use a shell and tube or other type of heat exchanger to recover heat from the
hot exhaust gas and use it to preheat the incoming gas.
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- Regenerative systems utilise two or more ceramic beds. Hot exhaust gas is used to heat one bed,
whilst the other bed heats the inlet gas. The beds are periodically switched, leading to a net
exchange of heat from exhaust to inlet gas. Purge systems, which have a third bed, ensure that the
small volume of inlet gas left in a bed on swapping is not lost, unabated, in the exhaust gas.

The decision as to which energy recovery system should be utilised will be site-specific.
Gas stream characteristics of VOC destruction systems

The following gas stream characteristics may influence the use of oxidation techniques:

- The presence of moisture tends to increase secondary fuel requirements.

- Certain poliutants may need to be removed from the gas stream prior to incineration, in particular
those that may foul/corrode the system or poison catalytic beds.

- An excess of air is required to provide sufficient oxygen to allow complete oxidation.

Control of thermal and catalytic oxidation techniques

The main issues to be considered in operating an oxidiser are:

- the residence time of the gas stream in the combustion chamber
- the oxygen content in the combustion chamber

- the operating temperature in the combustion chamber

- turbulence in the combustion chamber

- the use of a flame detector

Many problems associated with thermal oxidisers have arisen from poor burner operation and poor
start up/shut-down procedures. An operator should be able to demonstrate that robust operating
procedures, including good monitoring and maintenance programmes, are being utilised.

Flameless thermal oxidation

Flameless thermal oxidation uses an inert, hot ceramic matrix to support oxidation. Once oxidation has
been initiated, radiation and convection transfer heat to the incoming gas stream, raising its

temperature to the ignition point. Unlike other types of oxidiser no flame is present and so the potential
for the formation of NOX is reduced. They may be particularly suitable for the variations in flow and

concentration characteristic of this sector. Similar benefits may be achieved in a regenerative system

operating under autothermal conditions.

Flares

Flaring should be confined to emergency use. It is not widely practised in the sector and HMIP
Technical Guidance Note A1 should be referred to for information on its use. Flaring of halogenated
compounds should be avoided.

Biological oxidation of VOCs

This is a destructive technique that relies on the biologically induced oxidation of VOCs to form water

and carbon dioxide. The main biological systems are:

- biofiltration, where the gas stream is passed through a moist substrate (peat, heather, etc), which
supports the micro-organisms;

- bioscrubbing, where the gas stream is passed through a trickiing filter or column; andbioreactors,
where micro-organisms are supported on an artificial substrate in a reactor

All three systems operate on the same basic premiss, that certain organic compounds can be readily
biodegraded by micro-organisms. The respective strengths and weaknesses of the three systems
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have been summarised by the DT!'s BMB Initiative(34) and are reproduced in Table 2.2

Table 2.2: Summary of strengths and weaknesses of biological systems

System Application | Strengths Weaknesses

Biofilter <0.5 glm3 High gas/liquid surface area. Poor control of reaction conditions.
Works for VOCs and odours of medium | Slow adaptation to fluctuating concentrations
solubility. in gas stream.
Easy operation and start-p. Large area required.
Low operation costs.

Biotrickling <05 g/m3 Comparable to bioscrubbing. Low surface area for mass transfer.

filters Better retention of slow-growing micro- | Higher operational costs than biofilters.
organisms. Potential clogging.
Single reactor.

Bioscrubbers <3.0 glm3 Better control of reaction conditions Low surface area for mass transfer.
(pH, nutrients). Disposal of excess sludge.
Possibilities to avoid accumulation of Extra air supply needed at high degradation
products. rates
Compact equipment. Higher investment and operational costs
Low pressure drop.

VOCs that can be destroyed by biological oxidation

In theory any VOC can be biologically oxidised, but in practice the time taken to oxidise certain

compounds (the residence time) precludes their control by this method. Table 2.3 summarises the
biodegradability of some VOCs.

Table 2.3: Biodegradability of VOCs

Relative speed of biodegradation

vOC

Rapid

Alcohols
Aldehydes
Amines
Organic acids

Good

Esters
Ketones
Phenols
Mercaptans

Slow

Aliphatic hydrocarbons

Very slow

Halogenated hydrocarbons
Polyaromatic hydrocarbons

Operating conditions applicable to Biological oxidation

A number of factors need to be considered when operating biological techniques:

- The water content and temperature of biological systems are critical.

- Poor solubility of the target VOC in water slows this mass transfer and reduces the viability of

biological oxidation.

- Biological systems are susceptible to inhibition, particle blinding and excess temperature, all of which
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can reduce the effectiveness of the biological population in the system. Inhibition may be caused by
certain toxic gases (hydrogen sulphide, carbon monoxide), acid gases, heavy metals and high
concentrations of cyanide.

- Systems usually need a fairly constant throughput (in terms of both flow and concentration), although
recent innovations have seen the introduction of activated carbon substrates that can buffer the
system against “spikes' in concentration.

- Nutrients, oxygen and a neutral pH are required.

- Biological systems can be particularly effective with large volumes of gas containing low
concentrations of VOC.

- Systems can be “switched off' between batches, but for longer downtimes, typically over 1-2 weeks,
an artificial feed may have to be dosed to the system.

- Trials will be required before the installation of any system to identify the optimum microbiological
community and operating conditions.

- The system will need to be acclimatised to the target VOC(s). Changes in the VOCs in the gas
stream may necessitate a re-acclimatisation period or even a change in the biological community.

- Biofilter beds tend to consolidate and may need periodic reworking

Polymer membranes to separate VOCs

Polymer membranes allow certain molecules preferentially to pass through them. If the concentration

of the VOC in the gas stream is low, then a high vacuum will be required to draw the VOC molecules

through the membrane. Polymer membranes have not been demonstrated as abatement techniques in

this sector because of their:

- low transmission fluxes, which means that very large membranes are needed to deal with the flows
typical of the sector

- poor selectivity for the most commonly used solvents

Envirowise has published a solvent recovery guide which provides a useful overview of the respective
merits of the techniques (Reference 7), and its summary is the basis of Table 2.4.

Figure 2.1summarises the concentration/flow ranges for which individual techniques may be
particularly suitable and provides broad estimates of the removal efficiencies they can achieve.

Table 2.4: Summary of the strengths and weaknesses of VOC control techniques

Issue Zi‘;::]‘;:;‘;:"d re-use Destructive tecnniques

Adsorption | Condensation | Absorption | Thermal Catalytic Biologica

oxidation oxidation

Low flow/low concentration A B A B D A
High flow/low concentration A [} C B A A
Low flow/high concentration D A A A D B-D
High flow/high concentration D A B A D E
Hydrocarbon gases ‘ D E B-D A A A-C
Halogenated or sulphonated D E A B D C-E
organic gases
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Aminated organic gases D E c-D B-C
Hydrocarbon condensables A A B-C A-C
Halogenated or sulphonated A A A-B C-E
organic condensables
Aminated organic condensables A A B A-C
Continuous A A A A
Batch or vanable A A A A
Removat efficiency B C A A-B
Pressure drop c B B A
VOC recovery B A B. E
Key: A = Excellent B = Good C = Satisfactory D = Poor E = Unacceptable
Figure 2.1: Flowrate and VOC concentration ranges applicable to VOC abatement techniques
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2.2.1.2 Control of emissions of particulates

In addition to the Waste Water and Waste Gas Treatment BREF (reference 1), HMIP Technical
Guidance Note (A3) is a useful source of information on BAT in this sector (Reference 9). The main
techniques that are available for the control of particulates are:

- scrubbing

- cyclones

- filters

- electrostatic precipitators

Scrubbing

Scrubbing operates on the principle that particulates can be removed from the gas stream by
dissipating their momentum. This dissipation can be achieved either by impacting the particulate on to
the scrubbing liquid or by impacting a solid surface, which is then washed.

The main delivery systems for contacting the scrubbing liquid with the gas stream are broadly similar
to those used for VOCs. Scrubbing systems tend to be less effective than other alternatives for the
control of particles <10 um. They also generate an effluent that will require treatment.

Cycliones

Cyclones are particularly effective for the removal of particles with a diameter >10 Tm and are often
used as a secondary device for the protection of more expensive abatement equipment that can

achieve better release levels.

There are two basic types of cyclone:
- reverse flow

- straight through

These are differentiated by the geometry with which the gas stream enters the cyclone. The design of
a cyclone will depend upon the particular gas stream that is being dealt with. Recent innovations have
seen the development of cyclones containing a rotating impeller to improve removal efficiencies.

Filters

Filters are widely used for the collection of particulates > um and can usually achieve efficiencies of
greater than 99%. The main variables that are available in designing filters are:

- the filter medium ’

- the manner in which the filter is periodically cleaned

Filter Media

A number of filter media are available to deal with a wide range of variables such as temperature,
corrosiveness, composition, particle size, etc. The most commonly used filter medium is fabric.
Table 2.5 summarises some of the more important fabrics that are used as filter media.

Filters can cope with a wide range of substances and operating conditions but there are limitations to
their use. Very high temperatures and large, instantaneous temperature changes are often most
usefully deait with by the use of ceramic cartridges. Moisture and sticky particles can also reduce the
effectiveness of fabric filters.

Table 2.5: Materials utilised in fabric filters
) ! 1 1 1 I
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. . Max .
S:r':;n °n Generic Name rceg?:‘t;ﬁ“t%: 'g‘r):;?t?g) tgrg)p ! :;;?stance
Acids Alkalis
Cotton Natural fibre Poor Excellent 80 105 Poor
cellulose
Polypropylene Polyolefin Excellent Excellent 87 87 Poor
Glass Glass Good Poor 260 287 Good
Nylon Polyamide Poor Excellent 93 121 Poor
Nomex Aromatic polyamide Fair Very good 204 218 Poor
Tefion Fluorocarbon Excellent Excellent 232 260 Poor
PBI Polybenzimidazole Good Fair 537 649 Poor
Goretex Polytetrafluoro- Excellent Excellent 230 260 Poor
ethylene
Dralon T Homopolymer acrylic | Good Excellent 140 - Poor
Bekipor Stainless steel Good Good 454 538 Good

Filter cleaning mechanisms

As particles build up on the surface of the filter they initially aid the filtration mechanism but they

eventually begin to reduce gas stream throughput and reduce the removal efficiency. To address this

problem fabric filters are fitted with cleaning mechanisms that allow the periodic removal of the build-

up of particles. There are three main mechanisms for this particle removal, which may be summarised

as:

- pulse jet - whereby a pulse of compressed air is applied to the filter in the reverse direction to the
normal flow of the gas stream

- shaker - the bag is shaken to dislodge the particulates

- reverse flow - clean air is passed through the filter medium in the reverse direction to the normal flow
of the gas stream

Two- and three- filter systems allow cleaning to be undertaken whilst at least one filter is left on-line,
improving average performance.

Control of fabric filters

The main issues involved in the control of fabric filters are:

- ensuring that procedures are in place to clean the filter before operating efficiency is compromised by
excessive build-up of captured particulates

- managing the operating temperature of the gas stream

- the risk of fire caused by particles that are extremely hot or explosion from explosive dusts

Electrostatic precipitators

Electrostatic precipitators use an electrostatic field to charge the particles in a gas stream. The
charged particles are then attracted to a grounded surface from which they are periodically dislodged
into a collection system. Because of the risks of fire and explosion associated with their use for
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flammable materials, electrostatic precipitators are not widely applied in the sector.

2.2.1.3 Control of plumes from vents and cooling towers

Cooling Tower Plumes

Several types of cooling tower are in common use. These include:
- air cooling
- natural-draught cooling towers

- low-level mechanically assisted cooling towers

Condensed plumes that come down to ground level can bring droplets containing biocides, or
organisms that could be harmful, and can also cause loss of light, poor visibility and icing of roads.
Such plumes should not be permitted.

Where plumes need to be abated, the temperature and the humidity need to be controlled. This may
be achieved by combining conductive heat exchange and evaporative cooling in the design of the
cooling tower. The degree of abatement required will depend upon local conditions and the distance
from the towers to the nearest sensitive area. Plume modelling should be employed by the operator to
confirm that the visible (condensed) plume will not ground beyond the boundary fence nor reach areas
of habitation at a height that will cause significant loss of light. (As a guide, the width of the plume
should not fill an arc that subtends an angle greater than 10 degrees when viewed vertically upwards
from the ground.) Performance curves should be provided to enable the plume abatement to be

demonstrated under a wide range of ambient conditions.

Vent plumes

Releases from vents generally should be hot enough to avoid visible plume formation in the vicinity of
the vent. This is to prevent the condensation or absorption of environmentally harmful substances by

the condensing water vapour. Exhaust gases from a wet scrubber can be heated by the use of waste
process heat to raise the exit temperature of the exhaust gases and prevent immediate condensation
on exit from the vent. This procedure also assists the thermal buoyancy of the plume. Where there is

no available waste heat and the vent contains no significant environmentally harmful substances, the

applicant may be able to demonstrate that the BAT criteria have nonetheless been met.

Indicative BAT requirements for the control of point-source emissions to air

1. The benchmark values in Section 3 should be achieved unless alternative values are
justified and agreed with the Regulator in the Permit.

2. The Operator should identify the main chemical constituents of the emissions and assess of
the fate of these chemicals in the environment.

3. Vent and chimney heights should be assessed (see Section 4).

Visible particulate plume control

4. Even where particulate benchmarks are already met, the operator should aim to avoid
visible emissions. However, because plume visibility is a function of particle size, reflectivity
angle of the light and sky background, it is accepted that, even when BAT is employed and
very low emissions are being achieved, some plumes may still be visible under particular
conditions.

Visible condensed water plume

file://D:\sector_guidance\chem2_bat_guidance39.html 11/09/2003
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5. The operator should consider the need to minimise water vapour to address local visual
amenity issues which in severe cases can include loss of light, fogging, icing of roads etc.
and which can also adversely affect plume dispersion. ideally, therefore, the exhaust should
be discharged at conditions of temperature and moisture content that avoid saturation under
a wide range of meteorological conditions.

6. The use of prime energy to reduce a plume simply because it is visible is not considered
BAT. However, it may be appropriate to use waste heat. For example heat could be
removed from a gas stream prior to wet scrubbing and then used for re-heating the gas
stream via a heat exchanger after scrubbing. Nevertheless, the use of energy for re-heat
should be balanced against the benefits gained. Plumes must be acceptable in cold damp
conditions.

7. In some processes it may be possible to reduce the plume visibility by reducing the water
content of the exhaust stream.

<< previous | next >> | back to top

Published by the Environment Agency. © Crown Copyright 2002. This page last updated 26 September 2002
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