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1. PlenpCeoupmit Gumdiiy

QUEMLOERIL VHHBT 2 _agewild DHBHGHHF CFevausHTEL GOUGBLD HT6VBEMEL  LITHLIen6st
SlQILMLWTS gOUBL &Led BF WLLWD HBFHH60, 2 ewial UDPTHGmM Gumeim
drd  elemenayser OsTLIUTE FTeuCsasdlear sauaibIHm@E o LullL alLwGwramTs
maH0HTH0 Urlda@l Weteny eflour@met umsuenesiwmsd srusiGrriengl(h (CO2),
mpsIFITLamal(h (NO2), sbssaiOymiengl. (S02), msGrmamuest (HC) wmmibd
mliewianuly  siellbensser (PM10 , PM2.5) o fuL ursswoner  eumu]  euensHenen
SOOTLVIGG 6lbhalsse FsfleHsmp  euell  wewiLevd  Qeuliud  SFH&FILSNHEGS
sraaweflldaieneng. @m@ GurliLry eumseil uweurh AHBFSHSHMD  STTIOTS
flOuTmeT LWSTUT(HLD ABBFSHHIOTNSHIL BT RHHENEVENIOU|D SHDHDITL 6D  LOTDHDEIHEDHS S
HTHBLMSHHHHDH. BBN&G ST QeuTaIMTS D17 6wt 60 Lend ufl@aFm Hement
BawFASH LD NPSILGSSILLRBHSSI-

AEImEBUID  TFMLHS UTWSHEHSEG @mLBw  CurlLry eurseamisefel®mbal
OeuefGuimid  61fley  euTW BEOT &HMFERIOTS @HUUSTEO  BFewruledsiul L Bluidseriler
Arysryd  euntsaibemnd  UFmoflegseo  erflOummer  uweTurligesr  QFwmdmensst 2wy
wlLeHe0 ugmofleg  eflQurmet  erflalemed 2 _(Heum@Gd  6fley  Uemd  Sienailenen
GOPUUBGDNETE Umd LufGFrhener BaFASHLLID 2008 0 opewigest  Gumg)
SLTONSSUULRHESHILST 2 SHHIWTT HoUNBEHHEG LUehd UFCFTHM Bl6eh60WIEIHm 6l
BLTHHF QFeveusn@ GumiLmy eutset CUIHGUTHH DLENEVIWTENTTED  AHHBTILD
mBWMGSIULQHBBH. oaland Gwed  wraTausHHd STUGEIULL  Fev  Lehd
uflGFTHemen  HeNELWIRIBEHGHHTE  HOHOHTLED  UTHISTIY  S@InHIuGHID  Cubmis

QBT EUTIg (H BB ATV 6V.

auerll LWL 6uSHFHe0 HmewutliuL. Gouewwiigu! LOTFMLHS 6UTU| 66| OQHTLIUTS [HUILOEIGBENT
swurflesiulymbsd Gurdew 2 flu &6y uTuEH6T 2 _6uIemWTE STEULILBL 66|
BWwsHFHILST QUUILLIUL(H  BTEMSHIEUMTWTERT HH6U6OHT 6UPERIGL OFHTIOHIL L  6uFHBHei
WwHAW FHOTLD DHBTFFeHUUILLD STILULLDID LOMMILD DIHMBTEH UPRISLILLIQ(HHS
B gourlenL.  opdbayjauorsaw, QFumdHpenTaaynd UWSTUGSHSTOMOWTED Lend
ufiGsrmement BHBWFHAGH LD QFuPUBSSIULLDD  FHBMTLLSHH60 2 6iem  suTyy
Blewsvemouled gmul L Hrwmer  CeumumlenL  Senall (b Fppuingl. 2002  Syid
ei(h  (WHe0 2016 b opemwi(heueny Ged raTeISHame0  GFfleyGauuiu’L 19
@LmEseMe0 CarAw syl S ITUIFS BHemeowsHermed  ComOsTeTeniulL  Blensvenio
ufi@sngemenuilenr Gurgl eueilemiLvsHe0 HheHEAIOITLmF. (SO2) oenaled FHOFwuF
wrssHHeo Fyrsfl Quuiod uliLguITe AHBFSHHHHSHTEL JAMBMHSUIL UL IQHHSHS)-
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2012 (p&H60 2016 o> Spewi(h Uy SMHHBUILLULL WSS HT6y UFCFTHemevTuest
Gurgl @eurs GmTWTENTHET WMHMID FeursF GmmulseT OGBHTLIIIED euefl LOTFMLSH6D (LP6VLD

SHTHBHOLOTEIN| JMLIL 6VITLD

GTL LT eUTEHaImISEHHSTE e UfBFTHamen Fraimsly S LTwLTs QummisCETeaTen
Gouswi(hBosor 2011 b Syewiiged HOFWwUT 02 o HbFH 454 b Bevds TF BHF
apmédmauiler Ursrrw GoulLiulp®mbs Gurdad Reomiens CUTHGaTHH Fenu
Cuepbaisen 2 UL dev SIJF UTEAEISEHHETE RHBHmeuliur®h  BevGuUbSSIUL (h
QFwmnuBSSILBHI GG

2010 o0 opemigenr  Gurgl yewa  ufl@GFnsemen  BLLGmE GQuTmiiy  BHwGLTeT)
srildsiul (b BHAWSHLOHHS LI6BOTLD QAT FHenmBaifluflev Ww565(h
Qruiwtul BB Bbd BHHWD Haau0 QTP HILU WODID QHTLIUTLED (LPH6UT
BOeUTSHeT 26 TE 2 L6y HHeU0E6T HmLHFH BuTHed BT (peold sTevfgluled
SNBMHBQWTHICDT  evevgd sl  uGLUTWGTaEICnT  @LwEumalsdensvG e

SUSTNGBSILLL F|.

ymas uflGsrsemen Memeowid QFwmur  Geuewiigws (pemm  OBTLIUTE  BlUhSHen6sH 6l
2 eenLéasliul L (wartbwmfleyser Gasmyeler Uysmyn yme Geuafuil G mlensowmisaien
2 flw  uulpmd OQuppm OFHTPEOHIL  aueOISITEaT  STeuuLTeno  uuind  Qumm
paflwrser @GmIAW ST  BFemeu Uflded seufseflent  Beverfl  eugdmer
GMOHS  LLSHO  smewiliubHe0  Gumeim  QursHis  GopUT(hBEHD — BEIG
SIUST6N BB LILIL L 6T

ymas uflGrramen HapFHsHLSIHDGFW Bneuatmisene [HLeUQHMBHET  LOMHMILD
Yend uflGam s emeut 1516 601 61Tl 68T QFwmHUTHB6IT OHTLIUTS (LPEDMUIT6OT
GupurFemeuCunaienm  gnubsSBUH@MTLTE Uend ufiCarsamet Hawddld HiLsHer
Crrasmsamen SMLEH Oomeren Geuemwi(hd. HTEMH EUMHTWTHSUULL LN [HeNevenLD
OFTLIUTST  HBaULH6T Lend uflarsemer mHensowmiseisd ST AlUbBHHIUSH@TL TS
Qurgl WEBEHHG ST FGHID uewd euefll  WTFMHLMS &L (HLUUBSHIUSTS
SINHS Q&®meend QFWIUSTRILD, BapFHSH L 1D QFHTLFUTS FTHBLDIT 60T
sTenisni GLomestemm eJMUBHHD Ceuemt(HLDd.

QFweormmed SewmibaTUIa ey UGS 2



2.1

2.2

SIM(LPpSBLD
evrevewn

GurlLry eursamseflelmhah OCeuefllGumId WLTFMHLHS 6UTWHST @6VMIENHUTN6T
BEIEIB6T60 auefll LTFHLHMNGG UysTen sTrenlwraimTes SmHUUST60 DHHBTH
BILILOEIE 6w 61T GeueulBHLomm Gamifl 1998 @60 2wy HAHLOSTM )60
OaTheaUULYHBS 569/98 opd Bevdsd  (WepluTl el elarflésse  Neie)
GDHOTLED AMFF([HhHEG 6UPEISLIULL SLLenensalear LFsmyw yena uflGamsemen

Blwiorkiset GeuefulL Ul gk Se.

@evmimauled LWSTUGSSILGBLD @euGeuT( Grl LT euTHeid QFHTLIUTE Lend
ufl@gngene MwiomiseT 1980 @eir 47 opd Bevdd GHAw FHMTLED FLLGHHem 32
aptb Wflefert Ayasmyd 2000 wpest 23 ok HadH 1137/35 b Revés AHICagL
aufSHLTeNuls0 GeuefulL LUl L HiL a1 DibsLLenenden 2003 memeufl g 01 b
Hadh  WPHL  IWeoTHBIULED  Geuswi(ho.  GLTLLTT  UTHEOIBIGET LoD
ufiGFTHemedt  BUWIEIBEHHEG  BAEIGIHIWST et UFLFGHH = Denmisesi(h
FTINBHLOBMEN AUPEIGHUSNBTE O fley QFLiwiu’ L Grewi(h &HUMNBEHHE LenD
uflGgraemen Blemeowmisensn SHTIILUSNE DI@DILS GUPEIGLILLIQHHHH!.

g gsnyn Cun@eMss @rewi(h swuaiser GurlLmy eutser GCUTHEGHTHSH
Hememibsensa e 2007 upemev 26 b Had Guom OCamewiL o Leiuigsanaulle
dramyn yemas ufiCarsemen sFraifisy eupmiG QFwmur® 2008 HEUDUJ LOTSHLD
WH60 Bed TETEMSHHD STDlGaUUL LS. BT UFsTyw GurlLTy eurse
yensd uflGFnHemen &L Lewions euntdel 2 flewwwmenjsai Ombas  Simei (uEwd
sLLeEIGETN0 90 FHaIHL Hmeuend SLLEEIGNTS MoudbdHd Oamew 10
Foaipomar  ene  BaWFFSHLSHear  OQFevelerons  GoTlLmy  eumsen
CursGaursal Hmemssmasamebing OConpeMss @i  swueisefernmeo
OQFashs GeusmigulBboHgl. CmEGHMSSH SwualEMTd CFISIILULL 10 FoHaigsome
B senaLear ymas uflGsrsemen mFHwGomeim 2009 pldHwenwsder QaFwevmeny
wopmd  CuTesGHaursHg — DiwwESer  QFweomen] o FCWTT  MBFFTHSHILL
o | eiLgdenauier Guiled opTwlllaalulhbHE!.

somsaTUIONGT GhTsSmISH6N

ymas ufiCsrmemen  BlawFASIHLGHa  QFumPmert, alemensHmeT  LoMMILD
GOOTLED FHTHs LHUILIH
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2.3

24

2.5

SemssTUINIDETET DIHBTY T60EN6V

Bevmins Bgraells menpTWsd Gwrdlear sipFweosnoliier 154(1) 2 miiyenyuied
sTewilu(bld  goUT(hBEHHEG  emowl  earghl  ueeiiflesr &SP GFweommmed

HewIHBTUIR| CmlsmeTeriiul L g).

SemiBETUI6] el WLy

GTEUTENITE0 2 _WIJ HewIbETUIR| Hmeuamiseie FjeuBGss mlwiwmisens@ ISSAI (3000
32000 @M@ Bewms SevIHSTUIR] GFUIWULLET. Gemiensule 6aBLTHS UHey
OFuiwtu’L.  GuILLmf euTse  elauienibmaEmul  &HHSHHD GCamerepd Gurg)
QUHLTHS YY) GuomL Ly 6TENT6NIEb M B BGuoev LOT & T 60T H60
SfsmaulLiulymbs Curdaid 1980 @1 47 o Revds BHHw  SHHMITLEL
FlLeHa 32 o @evds  Uflelesr dysmyw  sujsswreiulsd  Geusfluii il
slLenenuier  ysnyd  CurlLmy eunrsemsalel®mbhah  OCeuefGumid LTFMLbHS
aumwsseT Uma GeuallCwmny pludsenssd Qeumdust oo uflfhs Yms
uflGFTHMme FTIMHLD  CUPEIGHH0 (PpHevmeug 2008 Heubuy wISHSHHer Burg)
Guwed THTIGHED  LTWIGSIULIQHHSEMD  EHTIERIOTS  HewibsTUle] GLoed
TETeHHNEG LISAHIW  WWLGUUGSSIULLG. aflOurmer eleme  GameTens
SjoralsGh rF Cameiemnsd QHTLIID @EIG SHeuaid CFISHSILLIQHHBHSHIL 66T
3iF OFHTLIUTS Blmieuet el WmiseT @EIG HhHHHMN CBmeTeniiul L e

SHEBHBTUIE] DIGDISG(LPEND.

S0l &TLLOULBATEN  SISHTUIN  SIEUGUOD  (PeldD  BbsS SauibsTUIe]

ufliGarsemenaEnssras o flu FraimissT Caafldbaliul L6t

. yws ufi@armenen  Qummiy  BlHwsHnGHw  aufssonell  smelsse,
Caretend Geuefui®h, sHmNHma LOHMID GmeaT elemmEaTsT DpTTuie).

. W20k QeuefGuimm BaHFHSH L SHHIL 63 Gmriyig QFHTLFL6Tem
BnieueeisafelhbHl HTeysenenll QUDMISEHTETETED WMMID LGLUTUIR.

I1. o flu 6JEMEITLL S, 616TTERIS 61Tl65T Wenmuiey LoMMILD OsTLFYsmLW
2 5HCWTHHHTHNMT60 QFuIwILL L Ty eneur

IV. yems ufl@srgemen mMlameowmiseier GQuends LFGFTHeme0.
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3. alflouren sewidsTUIe] H6wI(HLIIRLILSS6T
3.1. euefl wTFMLUSDEG eTHOUTHET eTflellest FHTdbaHLD.

eflQurmeT LweTUT(h AHBHEHSHMD QUITHMTTHTT HLOUYHMEBH6T alifleuenLujd
Gural aFunTEHBHIMPW  Bmevenowns  @BHS  CuTHw  BnéEELd
Qruiwiul L erflQurpLlsefllar sysHdHemen s (BUUGHSHIMNGDSTS 6lFdalIUL (BeTen
BUWILEIS6TNE STMILULL  (GHMDUT(HEH6T STTERIOTHOD LS Hlensvenouler &L
AIDFFWENL WIGOTD.  DIBHETL  BHEH  6uTw] HleneuenoulsT  Buio oL L RIS6NT
O&TLIUTS HHBHHM OCBTETENTIOE BLOUYEHMSB 61(HhHH60 OMMILD DIFTHTJEEILOT 60T
GoT Ly euTadel UWSTUTLIQETTEY SODTLGSE gOUBSHSEID STHBHHENTE0
QeusuBGoum) FBTHT], FPS, QummenT Sy &b 60 B 61T Capremieusm @
B oMb & IULIQHHHGHI.

3.1.1. enflOuT@HeT LWSTLT®H
3.1.1.1. ursen @m&GLod wHmId erflOuTmeT LwesTuT(.

BevmlmaWlsT &LHS 08 aibsealn auTsal @neGd  HEfssmn  QHTLTLIN0

elugiisel S6 &TLLLULL (BeTemeuTmm@GLb.

2009 2010 2011 2012 2013 2014 2015 2016

QITHEIGIGETGT 3,799,143 4321,554 5,001,153 5274322 5,530,329 6,062,790 6,971,048 7,288,797
6TEUIT6TOTEH 62
(eweod  : GomlLmy eutsen CUTHGUTHH HMWIGHMBHL euTHT  LH6y

e EYES)

aUTEHT  @méHGWLd 2009 b opewi(h  (pHev 2016 pd  Spewi(h  6UEDT
SIFHBFHHHBHSHILST iF 2009 > SpewigM@& @UUTS 2016 D S1,6WIL 6MaTle0
BIOMISEG 92 FHIHLTE QHHBHMD JHUSTONGBIULLGl. HLbBBH Fov em1(HaH6re0
auraerl uweiuT®  SHsfessiLen  aflourmer uwetuTh NS HHHHBHSHI
g ysryw  euell LIFMHLEHO JAHBFILSNEG SHTHHW0eMNSH STTeICUITEIDTS
aflourmeT uweuT(h SFHsflHsmo  BTTEUILTE  QHBSHH AUFEISeT  HGL

STLLUUL (HeTerment.
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o ampTL(H alhueneat SievG - Gor. OsT. LulFmEiIEefed

o BT ( elpusner v - Gom. @Qxr. 000

sflOUT@sT auems 2009 2010 2011 2012 2013 2014 2015 2016

GUDGDTe (@aGLsn 90/92) 518 595 676 726 733 767 911 1,036

QuHBDTEd (9&GLe 95) 22 22 35 40 55 69 100 137

LELT &6 1,681 1,699 1,985 2,054 1,705 1,947 1,779 2,125

SUJ 10F60 9 12 15 42 50 61 74 97

QupHBLTEL GoTGHLD 2230 2,328 2711 2,862 2,543 2844 2864 3,395
((weod - @evmienad  HHW  eumiSulesr 2009  (pHeO 2016  euemFUITEDT
Rz () 30): )

aflQUTHeT UTeuemeTU|D 2009 opib LIy (WPHeO 2016 D Spewi(h UMY
IHBFSHMHBBBHILST DG 2009 pewign@ @UuUTE 2016 b pemiged 52
FHAIHHHATL DNHBHGHHHHBHMD UL uSHHe0 auell TFMLFHO OHTLTLI60

BHTHBMBGHD STTNOUTSIDTES S IBISTEIGOTLD.

3.1.1.2 eiflQummer  eflemev  QEmeiTens  euefll  OTFMLSHMVS  GHMDSHSH HMHOTLEM6VLI
UTHIBTHGID uemdUled HWMflebalIuLTenLo

3.1.1.2.12_wj Sywrer eflOmheT UWeTUTLIQTTeD &ML HTHED GHMMaUTH B(Hhd
Gurdeuitd  UTeUMETWITENTHET  Fn(HHVTH BHBHHWD (FeOUT “S”)  Fnlgul,allen60
GmNHSH PLBLT 1eF6ed LWALGSHINOHNE SewILPWLL L. @& sTyewl  euelfl

LTFMLAUSNG SHHIHM CameTens dalguiene]| HTHa0LTSEIND GHUBHIUNHBSHMLO
SIUSTENHBLILILL F).
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@@ SOMT leFedlat alenev eHLIT

o6 6UMSB 2009 2010 2011 2012 2013 2014 2015 2016
1 1 1 1 1 1 1 1

eSmiT eSppiT  eSppiT  eSPpT eSPT eSPMT  eSPT  eSPDI
epum epum epum epum epum epum epum apum

PLBLT 1eF60 73 73 84 115 121 111 95 95

GUJ  l0F6) 88 88 106 142 145 133 110 110

eney Guoppls OFmer oLulpmriseied

PLBLT 1eg6d 1,681 1,699 1,985 2,054 1705 1947 1779 2125

SGUT  10F6D 9 12 15 42 50 61 74 97

Cwrgs  uTauemeTUTed 0.5% 0.7%  0.7% 2% 3% 3% 4% 4%

&UJ  1eF60

@UGLT le&60 99.5% 99.3% 993%  98%  97%  97%  96% = 96%

uwiestum (B

(epovld - BeVmINS HHW eumISuUTesT 2009 (LpFHe0 2016 EUMTWITE D6WIL Hlbens)

3.1.1.2.28n0soons  s&sFPeflesiulL  QuDBmreler elemev  leFed  almevdE  @UUTSH
ambBsooTEs QdHHS GurTHad SOPTLE uTdHly GmDaUT@GL. &DHOTL BFFHLD
aFs0ons EbHH Curdad  elewed  Gopmhs  eTflOUTHET  LWETUTLIgM &,
HISTCuTT HmewiLLiul (heTeneny. @evmiensuilet &LbH Feo eumLEIS6Ts0 QuDBMTED
PmId g ealemev  elugmiser Ueteumomm. eflOurmeT Smaé@wdular Gurs)
Sevevg  alemev  FJwomeid@  CGurg @& OsTLjurs elfleurd  &Heueid

QFVISHSLILIL 19 (HEHBH6T606M6V.
sfOUT®BET eueHs VG 2009 2010 2011 2012 2013 2014 2015 2016
(hUT  eHUT  @HUT  eHUT  (BUT  (BUT  eHUT UM
QumBMTed @&HBLer 90/92 1 eSmmiy 15 115 137 159 162 150 117 117
QumBDTeL @&HBLeT 95 1 eSmmiy 133 133 155 167 170 158 128 128
e & 60 1 eSmmiy 73 73 84 115 121 111 95 95
&GUJ 10560 1 eSmmy 88 88 106 142 145 133 110 110

(cwoold - @evmIena® HAW sumidSluies 2009 (pHed 2016 EUEHTWITET h6uTL HdBma)
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3.1.2. eflQur@meT @md@HLd)

Aevmiensd  QuNBmTelwd gl (hHsTusIsHamed  eiflQuTmenen  HHHs i Teneot
SFsfliugnaets prwlissiul L &EHBFIY  Beneowdbensd Balarowliubaha b
QNP LGHaT  GoumevdeT HTIOHOME  S(HHHMOWTED &LbEH D 601(HH6T6e0
0&F@G eIemQemuleT @mae@GHd GHmmesUUL(H DASHGU uHeond SFsHHefdaliul L
eTFlQUIT[h6IT Bma G LH G Falgll all(pLIULD O flelds UL hHHBHSHI.
asHaflesiu’ L eflouTmet SmaGwHmu  AHEBfEHH0 EFHOTLEO FHWTH
a(hSBUULL  SpbayTaIomear QFuOUTLTSE SHHHHMH CETeTend dmQUIGIL BT i
QummensTy  FHAUTS pdsUFeucTer  QFUMHUTOLTEIDTES — SHTERILLL 66066V
asFafleaiul L sflourmer Gmé@Gd 2009 b opeuigm@ @UuUTs 2016 b
S|, 60719 60 82 FHeI1HHH 60 IIBISEBFHH HHHH!. V) AT 400 &Cip

STL_L LU (HeTeret.
2 _(pLiug NG 2009 2010 2011 2012 2013 2014 2015 2016
IDFG elemIEnEwIl  GQupmé GsTa000)) 2,066 1,819 2,070 1486 1,743 1,824 1,763 1,685

ssHefebsiu L Guphs Gsta000)) 2,135 2,936 3,501 3,950 3,201 3,385 3,321 3,885
2 _mugsHoer

(epsold - @eVmINdS WHHW eumIBUTST 2009 (pHeL 2016 EUMTUITE S, 6WIL MBS )
3.1.3. aurasen Uemad LfGFTHmen MlomiGamen SHWTfHHe0 LoHMID [BT6NSHIEUMTUITHEB6.

2003 wer 30 ob FaH WL sweor@Gd  euensulled Usmas  LfiGFTHment
Blwwrisefer Uysryw GurlLm eursarOraim) 2 FlenowTenjaenTed UTHeT Lend
uflGFrmenest HwimiIBemen LmEBHH euelioawiLevhHn@G Umad CeuelluiB  6hs
Qeurp BTl LTy euTsaGLTSImOUL @LLSHD FHUBHHND SIVeVH @LLSHH60
FOUBSHIUSDGH BLeMEEd LT euTsamsaelhhas OCeuelBumid Yens
266N HBHHMSB &L BUUBSBINBDETSH BIWILDMBIS 61T SWmFllug| BT 19N &
SisHweuFwiomer el wGraimT@G. auTsamisafled Uamas uflGsrsmenuie Gumg
srewiluL.  Geuswigwl  Uewd  Hlemevenoenwl L BUUBSHIUSET  LPEOLD  6u6r
LTFMLHMEOD  (GMOUUSDSTE SbHS BUWBEIEET SHWTHSSUUL (HETNHILST Db
BWIOEIGEET  BT6NG  UDFWTHBUULED  GCouesi(hld  SIBHHBTEMTH  GUENTUITDESH60

OsrLjuren uflGFrHemenuie Gurg LeTeumd el WEIH6T DeuSHTellebSLILLL F).
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eflyid BT6NG| eUEDIWITSSLILLL Bl

2003.07.01 2007.01.01 2008.07.09 2014.11.05
sruet Qm  maml Uend  STUST  emamL Ld  STUST  maml Lemnd SBITLIEOT mamL [2)F:
QerTaBamaL Gym Qo Gym Qo Gym Qo Gym
SHITLI&HT Qenime  STLIGT Qoo STLI6H Qenra SHITLIGHT
MFL mFL mFL
QUOGDTEL euUTEEIEIS6IT 4.5 1200 - 3.0 1000 - 4.5 1200 - 3.0 1000
GupGpTed  GomiLmy 6.0 9000 - 4.0 6000 - 6 9000 - 4.0 6000
mFHH60
GuPBPTE  WEFEBT 6.0 9000 - 4.0 6000 - 6 9000 - 4.0 6000
GUGTBTIQ B 61T
F6D  6UTEHEUIEIHEIT - - 8.0 - - 4.0 - - 8.0 - - 4.0

(epsutd : 2003 wgent 30 oub HaHw 1295/11 2008 wemev 09 b HaHw

1557/14 o0 @evésd 2014 mBeubuy 05 b HaHw  1887/20 b Bevds
AUTSHSLOTET SIS H60H61T.)

yemas uflGFrmene mBlwiomiser 2007, 2008 wmmid 2014 o0 Spewmihoenen Gumgl
BIT6NT ) 6UEMTWLIMISBLILIL I (HHSH6IT. 2014 D) S1,600T19 601 Gurg)
BTNGHIEUHTWTHSUULL HWIEIHeT 2016 b Lewi(h (PH60 A(WevIdE CFmewi(h
UTLULHHSHT. ST LFsETy 2007 D SeWiged  STeilulL  HlulomisGer
Wewi(ho 2014 opb opewngest GUTH HeNH euedFWTHSUULH 2016 b p6v1(hH
W0 QFEWPUGSHUULYHHS GurHed eurserll uweTur® wwHMID  erflEOUTHeT
LIUIGBTUITL 19 65601 wHIINHeUSDHETS smevfHlulleo IH B HmSH EXCEE)
@ameateniiuLmeno FHbHoTOSHTHIDTS RHHDHIH)-

3.14 eflGurmefled smewILBLD SHBHHW (FeoUF S) MluioLd.

3.1.4.11295/11 wmmib 2003 wer 30 ob Hadh aufssworal sMalssedst 1NysmyD
Bm&GLd) Fuiwin’ L erflOurmeflsd o etenLmis  Gouswigwl SpBH  Falgwl

BhHHLD (Fe0LT) Slemey HCL sTLLUUL (BeTeneurn miFewtullesliuligmbbaal.

QFweormmed SewmibaTUIa ey uésd 9



aflQuTmeT euemad  BuwsHe LysEmyd  eujsHFworen Geuefui L

Bméss Geauciigul Had
BHSBSHE 6T
(1115611D)
QUBLT 1e&6d 5,000 } 01 ugemev 2003
3,000 01 gewteufl 2004
GUJ  1eF6D 500 01 ugesr 2004
@QumnBmmed 500 01 ugemev 2003

2016 YLD S}, 60011 63T Gurrg) &6V LIWI6STUTL 19 60 LGLT eF6D
LWeTUGSSULL (BelTen  FHaigld  BINMIGE OFTaI@IDD DTS BHHBSSIL 6
PLBLT 1Fele0 asTewiluBLD &hHHWD (FeOUT S) Senmey 3,000 (PPM) (2004
Blwiw) 2016 opd  Spewi(h  UMT  (GHMMEBBLIULIQHBHANVM60. HUT  1eF6edl6D
srewilIulL &b s (Feouj S) mwwd 500 (PPM) (2004 mMluiwob) 2016 eueny
GMDBEBUULQYHBHT0M60. QUDECDTETleL STEILILGBL HhHHHD (FeOUT S) Mo
500 (PPM) (2003 @luioid) 2016 b pewi(h 6UD]T  (HMMBBLUILLIQHBSATE06M60.
aflQurmefled @mEBsd GCouswiguwl HHSHHWD (FeoUJ S) D6Me] HUIDSHHT cLPeVLD

LUURWITE  SPIIUSET (PeUD 6Uall LOTFMLHMEV GHMMBSHIH OHBTETEM6VTLD.

3.1.42 yowas  ufi@srgemen  Buwomismen  GUeIFOFOMBIT  (LPeUD  EUEILDEIITIL 6VLD
wrgmLwp dysdemen @Geoplusng =2 flw  CorlLmy eTHaEIEIEeT WOGaD
CupdHpetes @LULGHH FHUbBSS wWigwjworer Gurdsid erflOuTmenen 2 flul
Bww  Heneuenwdd 2 LubGHaeusnNE siHs  Ajwulorem  GFsveill il
Gouswi(hd 2008 VL 15 b HadH 1562/22 b RevEE  auFSHHLOTE
aMelsHselen  ysmyn 24 elleSHWTeORISEHHEH6N  6U6TIDERIL GHH60  HT6TLILIL
Gouemtigw! SEBHInRW BHHANNOITLmFL Slene] ugm-3 80 s QHHSH. 2012
S ewi(h  (PH60 2016 b opewih  euemy  Ged  THsTESHHeID  GFHiFley
Qe 19  @GLmseflled Bxfw  slyL  puruiFsH  Blmeuetsdlemeo
QFliwiu’ L eutwy Mewevewo  uflGsrmemeniuient  Gumgkl  euefl ORI 60560
asTewiluBL  shsaneiCrriengl  (S02) olemey HOFwuy wISHIHeT FrTFflurs
absdsd Burxk e ugluyunTs AHsflhs alsw  S6p  sTLLUUl (HeTengl.
Verefllememitiy 1) @mi@ seuamisHed QFaissd Gouewiigws (pdbdlul el wGLDTETmTS
a6l LOEWILVSHH0  sTewlILBL SHHanaiCrTiengl. (S02) Seney HsHHHemL0
FgourF QBTG ChrTUIBEHHEG WWNSHTHT CHTHMEFHOLWT BeMemTuISDHeMHIS6T0
SidbensuIL LUl (HeTengT GLD.

(www.enviornment.gov.au/protection/publications/factsheet-sulfer-dioxide-SO,)
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3.2

3.21

SheHEMIEITLMmaL. ugm3
70

60

50

40

30 B 3h5S 2 66T SH&ID

20

10

2012 2014 2015 2016

auefl MILevGSHa auafl Bleneoenio OHMID DIHHT STHHLD
alefl ILeGH SmemiuL. Geoussigul MBluio BleneVENLOB6IT

2008 opBel 15 o Hadl 1562/22 b Bevds  aufssLOMeT  inledldsede
drsmyd QeuefluliLiu’ L GCafw  apmrred (&mBGmrlL  euefl  Hlemevenio)
slLemenuiler UFsmyn  TFmLbS HNHMBHET  6U6  LDERILVHH60  STERILILIL
Gouswtigwl o4&HH  Falguiene] OFTLIUTe HBuwwkiseT Swmflesiul (heTengl. @&t
S Urster  sas Hewlbmnds 6 uTWEHeT QETRISTEILIULRQRHBDIH. DibD
LTFMLHS euallenwl SemalBeusnsTa 1997 Spemlged 2 608 6umd 2 gelulsr &S
sy ymasulys HemeowsHm@ wetemed QHTLIFAWLTS  suefl  OTFmMLFH60
Blensvemoenwl UFL oG BemeowGorasim SWTHESIULIQHBHBIHILET HST  (LPEVLD
auell  PBlewevemo  FHIeyden eurgnhHd CFBFlHHe0, HeMEhAWILBHHH0 FHFDHMTL 60
s1Hs HIIH OCFwer (WPaEGamm Wenmule] BLAIYSMBHEHBHHTE LGLUTUIRY
SMbmas  aupmIGag GunlsTeremiubGdmal. (Natelanewiiy 02) euru] HenevenLD

sleneih OsTLjurer eflugmiser S6 &L LUUL (HeTee.

LOTFLMLHS 6uTw] SupPwurs el QFUzs Had
aruet GQureemaengl (CO) 06.01.2010

shana] Grriengl (SO,) 19.02.2009
ompsyFal rraanal. (NO,) 30.12.2008

@Gamar euruy(O3) 17.11.2008
glaismasat (pm 2.5) el GeuiwiLLalsdenso
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3.2.2

@mG gelsmas (Pm10) sely eehfw  LOIFHLHS 6UTWHIMET  DieMLILG]
uglitguitg  GMOBTETEMULL THHBHSHIL 0T, ISDEHTEN  SHTJ6wId  LWSTILBHSHID
BWBHAHID SUEISTIOD QHBSTEO SHBSHOLWTGW. ST LFsryw  &HCmmL
auerll LDEWIL 6V Hlemevemo QFHTLIUTSRT HJ6 WHHW FHOILED DFHBTFFenuUILLD
STILIULaTeVM60.  STOFHWTE  OTFDLHS  UTWHS6T  Slemaill LLL TLO6D
B(HHSHHIL 60T 2030 o opewiLenaled 11 BlemeoCupmenr o lelhsH S
GrTHamIBMEN 6 ReVHGHDH6NET S UATLMIL VSIS HIHMB SeNal(HeUBHDHTSH

GLRB6T SHWTFeHSUULI[HBHN06M6V.

@vs sroysmerl  uflfss Bursl sewiLPwiulL elLwmisefer  FsTyw
ahsanel Qrrlenal (SO;) smewiiuL Geuswngws Sienalensst 0.08 (Pppm) Wenasa
2008 meubuj wrsD 17 b Hed enaled 0.084 (ppm) ercwienibamasamnuid
OaTewnyHbHH. Gevd STewItLbBL Hroyseier Lysryw gHewildmaser (Pm10)

Blww Blensvenowimest 100(ugm-3) Renel LmEBHFH HINHMBHT STERILILL L HTH

SlUSTRNBSULLL F|.
1,601 (H LOTHLD SHlcwflshen s
2 _6iTeNML_&b&LD
(ugm -3)
2008 IBEULDLIT 146
HOFLOLT 104
2009 Quiigeur] 106
HOFLoLT 135
2010 geveuifl 119
LTJ&F 116
2012 geneu] 122

auelfl LOTFMLFH6O HMJewIONS GgOUGBL HFBTHTY FHwmer LyFHenenser.

auefll LTFMLFHE0 SHUTFSHBILET QHTLIYHLW ChTuiseT eumeuds QHTLIUTS
STHBLOMULSTH YL SIS0 B BT EVILD &6 6U0TUIS H6NTERIB 6T GVILD
@MUALOU(Betenenr. Sipent Lgasmrw etflQumTmeT erflaflenmsd GQeusfuiLiu(HLd
Uemd LIFMHLHS 6UTWHNTS @QemImISTeulIUL(heTengl. & OHTLIUTS
ufGamHemestuilest Gurg) QeueuIL UL 19 (b H 681 dysmyd HOUTF
GrmwmefldeT wOHMIHD SiH  OsTLIuUTE L CQuDm  FeRIEISeTeT
oTeienibensd 2012 opb oLewi(h (PH60 2015 b SLewi(h ueny LIQULIQUITS
IHBfHH 2016 D 600119 68T Gurg GmmOeuraim  OHeTUL L GIL 63T
ENE ISR @z erileument BT[] GUTIRIGH 61T OsTLIUTS L|606uTTUI6)

QFIWIUL Y HBHTNE0MED. DISHST LIJSHTID TFMLHS 6UTUIHSHET HITJ6EIILON S
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@LOuMID euell  TFMLHOMTEID &GouTgd GhTUIsmen gNUbBGHSHDH Fn(HLbd.

elugmiset &6 &TL LUl (Heereo.

2012 2013 2014 2015 2016
SLEVGHILDT SLEVSHILDT S, ETOSHILDT S EVSILOT S, NVSHILOT
Gmwmwreflsei/ Gwmwmeflset/  Cwrrwmefl®et/  Gwrwmeisei/  Gmmwmeflset/
LDIJ 6U0T 15 61T LOIJ 6UBT RIS 61T LDIJ 6UOTIEIES 61T LDIJ 600115 61T LDIJ 6UUT IS 61T
461,851/2864 596,296/5754 585,093/6261 627,539/7394 532,873/6,357

3.3

3.3.1

(ewoold : FBTHTY SmwFdler wmHHIe Hre| Wfley 2012 o oemigedhha 2016 pld
a,601B euemy) 0csenerath@yahoo.com.au)

CumEnss el wmisefllsr WysTyn 2012 o SewignE @uurs 2016 b
apemigsd  Cumwimeflser 15 FoHaissHamed yewimEiGaTer —eamieulbens 121
FHABHHHATID DNHBHHHHHEHHTE DPldenaui Ul L gl.

gounFld OzpmLyurer Crmuiser

BluyGuomesfluwim

22,116

FOUTF
Crruise
509,259

@SIL|EVICUTTFT
1,498

((poolD - HBTHTT SAMLFFHST WHSHIN HT6Y VG — 2016 b Y1)
&nCoT L SHeieTenr sThMet Syl LFlFTSMNT [HleNOWIHBIHMENT DIeNLDSHSH60

BT Oxfle] CFuiwiul L SLmseiled &HEMTLLSHIeTeN STHMI HEnEVENLOENUI
ufLAlugmares CHemeuwmer 2 LTy 2 _USJUIEIG6T  bHHW  &HMITL6D
SiFasTrgmuuilld  @eveomenowimed 2012 b opewigest  Gumgk  emum 120
Wevelwenis@d 04 &HBmTLLSHevienen esuaflullenst ienailh GCFUILLD 2 US]TEUIEIGET
Oameeueie] OQFLusNEG  BCHemeuwmen  S@ILd  UPEISLULQRHHESH. D&
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3.3.2

3.3.3

sTLIuTs QuMIEN® BLUYHMBHT QL LOUDMHHS Gurded & CETeTaI6T6]
PUUBSSMS LEIGMSDS SUPUIGESS!.

BLWLTGL S#DEMTLL eurw pBlemevenoll UfCFTHMme HlensoWBIEmensd S50

apuT 30,821,892  Quumuodwimenr  &HBmTLL  eueflulelt  HrHemsd  UfSé@EHw
Blemeow@wreimiL et BLIOTBWL — euewigOwimey  yemd  uflGangemen  HLOLIGmS
BPHwsHer  cpsod 2012 b pewigest Gumgl  Qameteuetey  QFWwiLL (B
uf @& Hement QFuiwiLbBausnETS %300 FHDOITL 60 IFPEBTTFMUB G
QPRIBLILLQHHSS. Bbd SUHATHHET HEUDTET LTOUMST SHTJEOIOTS  FHLL L
STIWIOTS RbdH QWbHTHHeT 2 6en Slenail(h 61D 2 LIGTMIMIB6T60 (HLLOT(HLD
ouel &HCOTLL HTeysmen) cpaim enel(h 2 usgewmsst OFwpulLsrs 2016
DD eNTIg60 OGHHW FMHOTLED HBTTFeNU SIMBENBUNIQ(HHHGI.

&DCoT L euefl Mlemev ufBFTHmen CxAw &g TUIFS BneuansHer cpeod
BlennGeunmiZed

yewas uflGsnamen HLsHHar Geuphlenw wHINHeusHETE ibHH CouamevshH L LD
LTSS IULL 2008 D oLewI(H (PHeL 2016 o0 eIy euenFwITer &HGMTLL
ouel  Meweveww (&t  &TewiUlL  euefl  BlemevenbujLe  @ULI(HeUSMHEHTS
uflGgramerOunaienm Lend uflBFrhamet BHWSHH@TeD 2012 LD 690119681
Gurg emum 1,902,700 wmmid 2014 oo oy eorigenr Gumg emum 3,000,000 2 1b 2015
o opemwngent Gumgl epum 3,612,000 woMID 2016 S Spewngenr Gumgl  epuT
4,212,000 2 1b GQgevalLlul(p Gxfw &lgL opgTuIFs Bmieuetddlet €LPEVLD
GupOsmeTtemiul Lgl. Hreysen uflBsnsemen OaTLuTer elugmiset (LeTeilenemili]
111) @0 a&sriLiu(BerengiLer o6 Osrejurs Jeteumd el wmiser

DIEUSB TN HBLILIL L 63T.

3.3.3.1 1980 @&1 47 OID QevdHd FDOTLED FLLHHD SFDMTL6D SHLLenenuilest &S 2008

BV 15 b Had 1562/22 o0 Qevés aufsHsones Mealsselsr 1Nysmyn
CxAw alygL opyruIFs mBlmieuesset (peold 2012 b oy emngellphHa 2016
) 24,6001 (h YY) GuomGasmeTemiu L ufl@am sHemevrullest Gurrgy
shsanaiorTiensl.  (SO;) womw  oESFFHOFTLenF.  (NO)  rsHHyw
uflEelldaILL 1 ([HHHSHIL 68T LOTEFMLHSH GUITUL| &b 6YTIT 60T eUETILOGITTL 6V & g560
glemisemaser (Pmiy, Pm2.5) asmuBammGymiensl (CO) wmmibd @Gsmerr (COs)

GTEUTLISNT ST LILIL 19 (B HaT606m6V.

3.3.3.2Cumenss eauisswrelulear Uysmyw  sreiuL Geuemigwl  shaHeianGrmsengL

SO2 oemeunenr 80 ugm3 (SO02) o QHBSHILST iFH Caxdw sl SFTUIFS
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3.3

Blneueis et  cpsold  Boed  TEHTEMSHHED 6uTu] Hemeveno Lend  LfGFTHement
BawFAGH LD  CFupuBsHsiul L 19 @Lmseafled  sTewIluUlL  euTuy
Blemevenioden 2009 wmmid 2012 opb pewngest @Qrewi(h LTSHEIG6T0 (aHGLTU,
HEUDLIT) STewiliul L BlewsvenouwjL et ufl fehgh  Curg Bluwio 5l6m 60 EMLDEM I
WOensHEBTH(HHSHILGT  OTeNSBTHHS, SHenel, dmevliuenet, TeBU, HIGHOBTML
oMb usbHmen SpBw LFCsamisefley shiHamaiOrTiengl. (S02) oieney 2012
S0 gpewiLenaled  (GHmmaumLbHHHESH. dASST  Lgsrrn  CHFAw  &LligL
ayymuiFs  PloeuensHer Osefleyubsseder  dysmyd yews  uflGFrgmenet
BBWFHSHH L LD 2008 LD 31,601(h (PFH6V BGuoev LOT & IT6u0T 360
QFwwnUBSHSLILILIQ(HHSHENLD R M6 SITIJ6UILDIT AmHHBHHTH
GOUALIU Y HBHSSI. (Weefleneoriiy 1)

Cxfw sl oyTuIFds BneuaisHer smemaulsr ysTyw 2012 opb e
WHe0 2014 o> opewi(h  6uedy  euafoewwiLs0hH60  HmewiliuL Geuewiigul Bl
mpsIFaterm s (NO?)  oeney 100%™ (24  1DEWNGHHUITEVMEISH ETHE (S 61T)
WemasHmebsreno ufl fessiu’ L 19 GLmisellsd 14 @0  bBHIOTQITHmFL
(NO2) 2009 o opemigmE  @uUUTE 2014 b opewigest  Gurg)
P fSHHbBHHI. WHBSTmE LTCHFHH0 enpsyaiCrrsemas. (NO2)  smewiul L
Blemevenio LFGFTHemen inlbensulen (LUetefenswity 111 &e0) UFsmyw elugmise

&8 asTLLUUL (heTeng.

L () LDT LD Gumiod Ug m
2012 @&CaTUT 108
2014 Quiigeurf] 153
2014 IDTJ& 163

3334 Caflw  slyL  oymuiFd  Ploeueisdlet  cpeod 2014 b pemniged  Goed

wrsremsHer 35 @QLmsefed GBumbametemiu’ L  uflCsrasmenseafer Gurg 3
BLEixels0  wIHHTL  mpsIEiGrTamal.  (NOz2) 24  wewldhSwmen s end @ e

Blwwwrer  ugm-3 100 @emen  WenasSHHHSMD  S6  STLLIUL (heTemeuTm)

SIUSTONBBLILL LG

Buwwsms WmessHmHs Bameowid DT gLD Gumiod ugm™
sEnsHHImD (KL-01) Quiiyeuf] 126
seEpsHs1mm (KL-05) gemeu] 108
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siuanT (GML-10) SpEB6EOL 111

3.3.35 Gpdw syl pruiEs BmeusisHer cpeod 2016 b SpewigeT  @ECHTul

Guwed wTHTEMIGHHN (QBTIPWL WTULLSHH) GFfley QFuwbu’t 19 @LmEiseie0
ahsanaiCrTieng.  OaTLjurs  GumGsmeteniuul L wrHfil  uflGaFmHemenseriest
Cural @M Geuemwigwl HWIO 24  ERNISHWITEORIBEHBG6T Hulomer §0usm-3
Aemen WenashHhbEHmw S6 T LUUL (hemenmeutm RmbSH. (Werefllenewiiy 1)

@Lw Gumiod ugm™
auall  LOGBITL 6VEIILLIED 90

& 6em 6301 B 6YILD

CamilemL 88

G zm6ueTTyTOW 89

QUG BH6 89

34 ymas ufi@Gsrmemen Gummiiy mB&uwid

34.1 yemas ufiGxngemen GuTmy BHwsdHer Crrosmwd

@hBHWD 2010 > opewigeT  WIFF  WLIGWL  SPTONGSIULYHHSSHILOT G
adyuryssiul L QFwmurhaet &6 sTl LUl (heTengl.

ymad uflC@srsemenr  Qummiiy HHwd  QFwumurl(p  BLeUQSHMBHEHDHEG
UFHBMT  QUPEIGUSNG GomliLrt GCuTs@GarsHals  HenewibsensdHed
QrwunA L iieue0sGTaTenml Bueilsd GFe06v6D.

IBH  SNeUVBSHeT  peod QFwpdHperTsad  elenersHmeTTEa|LD
Gmurieney HMID WHII B BlawFASH LSMS PeOLIBHSHISH6V,

BbHsLFASH L S Gmumfeneu LMD AT HLEUQHNDDHEHHEHTSH
Gapemeuwimenr  ITUIFS WODID UGLUTUWIES| QFUIISHEHTS SWIHHTEISM6T

Qaremeuene] GFUILH6v.
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Vi.

Vii.

34.2

GUETTEUTENTH6IT, oAU EDTWITONTHOT, HEWIGBSBTENT LPmID QFweomeny 2 L UL

usalweniulenflenr GFemeusnwil QUMHMISOBT6TETED

W12)F:) ufIGaFTHement Qumrmiiy BlFwig g5levt QFwmuUTHSHM6N

BlemnBaummieusnaTs Bhemeuwimen eugFdHsenenll GUDMISOSTETET6D,

AUTHR  (LPHTEDHHUSHDBTH  UFHEBMENT  OUPEIGIMS  GCLLIHBHSHIH0
oo o  urTseETiy  QFELPUTHBEHSBTE  UFHBMET  GUPEIS]
Bl Geudised

auell LOTFMLBHMLE GmWBHI auefll Benmevenoenwt GububBEHIUSNGHD euer
LOTFEML_6UGHIT6D eJmu(BLD Crmuisemeng SATILSD G Gxpemeuwireot
BLAIQSMBHMEN  61(hHGH LDHHEMET  UPENIOWITET  UTLDEHMS  [HleN6VNeNL

GuuBSHHIHe0

@bs ymas uflGFrmamner BLUISma Gurmiiy BHwsHear Crrésomet wHUIIL(H
BLOIYSHMBHEHHBTE CHemeuwmesr SpgTuIFs  womid u@lurule] CFuleusnETH
RIS EIS 6T QBT6ITEU6T6 QFUIFH60. LOGH\UJ6 [T LI 6YT1T & 6Tl 65T BFemeusnw
QuMMIBEOCBTeTENED, 6uell  LOTFMLEHMVS GHMmMBH 6uell LOTFMHLUSTEL  goU(HLD
Grruisemen HaTUUSNE CHMEUWTET BHLOUYHMBHMET 61(hbGHD CHTHBMHEIHM6NT
BlenmGCeummieud @Gl udHeors sueHmgd  HomBaflulled  (pHeSH  CFuig
QUHLOTRID 2 _enpSHSUULIY[HHSHH. alumiseT S6 ST LUl (HeTemer.

21,65%1(H (WS (bsH OFHTND WS (H 6UHLOTEILD

 our B,  our B,
2011 226 10
2012 403 36
2013 569 43
2014 503 33
2015 672 32
2016 670 37

(epeord - GorlLmi Gurs@GeaursHs HenewibsensHel BlEsdnDHNIcser)

yens Geuafluied PlawsfsH LsHar Sjoremsamen GFwnLBSHSH60.
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BPwsHer mBOOSma Qurmiiy Feouulemed  shHeHBUUGHRTD  (LPEHTENLDSHSH 0

STLOIT63TIEISH 6N 61T QFwPuBHSHBHIS] OaTLurs QL WIMBIG6NT &6
STLL LI (HeiTerent.

SijLoTed Eoramsmen QFEuHLGSs60 2015/2016
HMBMOWTET  HITWHEMeNT L6y Gamepoy wPMID  suaDT  EW  Brewih
QFUI®E0  LOHMID  EUTHEIRISENET LOT6UL_L_MBI&(6ThEHTH HGHwimeot ST SH6NT
H(HHH WML GHFH60 @emmiETaIIULYHHS  CUTHID  HEHHIHIMD
BHOL (DOWTSIEND ST H60 wraIl L sHNSTH SGHwimeot B TH6NT

B RIS TETLILIL 9 (& BT 60606V

ymas OGeuafuil®  mlensowimiseris0 el wiuriyset Swmfléaliul g (hébasale0emnev

OHTHOHIL LI

2 SHHCUTHHH]TBHETHEHBHTH umL

AL WIMBIG 6w 61T Ul &HI6enT &6 61T

FLOFLINGHSH60

anBmmlL  euell  FHlewevemoBEM6NT iU ey 5169 60LIMEI G 61T
D615 60 LoMMILD SieUSTeflLIL STISSUULIQHHSHHIL 68T eueril Hl6n6VEMLD

BleN6LWRIBMeNT  HTLIHH6E0  LOMHMILD ufiGsrmamen Gadw &Ll SpyTuIFs Bmieussde

(2oL

Qeuefuit ®  epeob 2012, 2014, 2015 iHmid 2016 b

BB FFSH L mimeest Westevtiymevt aL,m1(hE6eMe0 BLopOETeTETILL I ([HSHH6T606m6V.

Blensvenenwl LIfL &g a60.

3.4.3.

BHWSHHT  BLOUYSMBHET QHTLIUTE (HEHTMOSHSHI (GHeITed  61(hHaBLILI(BLD
Syoreamisemen  QFuPUBGSHHIUHD LvaINIEIET HEBWFAGH L HHST 618 THT60
BLAIYHMBHET Qeunmdh@ SHMLWTS G ([HHIH6U.

aFFETeD QULBHSEIBEN6N  6ULDMHEIGHSH0

ymas  ufiB@angmen  HlawFASILSHET S usvelemmser — uflHesiul (b
snBuremaw  wOMID  aHFETL  CHemeuurlyen sty HewFHHHLHmSB
BTN  UMTWTHGHH6L MMID 6THTHTEL  @UUBSEIGOT  6UPMISLILL 6D  Beusmi(hLd.
BaFFSH L Hmg QFuUPUBSHHIUSDETE GHPNHH reni(h SouisEhLeaT 2007
upemev LoTHLD 26 b Had 2 Leugsmnsd QFuwliul (herengiLer GeausmevsHa I L LD
2008 oyib oGBS IDIESILLYHHBHSH. 2 L aILgHMmEBs ST  Mb
oLewi(h  BTEVLTH  QHHSIHLET  DHBBTVD  SLBIHBHS  Gurdew  ydw
RUUBSSSTITEmeT  Osfle) OQauuw OGeswpur@® 2016 b opewi(h  6ued]
QFwPUBHSHSILLIQ(HEHHTNE0M6V.

QFweormmed SewmibaTUIa ey uss 18



3.5

3.6

3.6.1

3.6.2

Lems a6 UG Hem 6ot BeneowisHMETS SMHOITL 6D UIMGISTLIL
SIDILFILISHTEISMET  6ULOMIEG)FH60

2014 meubuy 05 oub Had 1887/20 o RevdEsd  aufHSLOTEINN LGS SHH60
dysmyd  eursen Uewad UfiGFrsemen HlensowGworaimrs GFwupuGeausdn@ Lo HHW
SMHOTLED HBTFFmUUNSTT SFHOTLD AMISHILSHTOWTa) QuDDISCSTeTETLILIL
Gouswi(hOoerr  GOUNILUUL BeTengl. WHHW  SFOHOTLED SWOFH  LOHMID  Led
ufiGsrmenest  mBOUGens OQurmiiy BHWD  eawueummILesT  Go6d  LOTHTENTSHH 60
1606V (WP BevmIenaulle0 QuImIGLD 5169601 61T FHMMITL 60
SIHULGSHTHHemenr QUM CaTewiLsuppen srewienllbend QHTLIUTET  SHT6y
GuewtiuL (b  OF06OLILLIRHBHBATEVENEV.  SpHEVTED  HFMMTLED  ILHIUSHIHTLD
Qummis  Oametend  CHeweuluTLinEG  QevmIGH0  OsTLjurs  ufldés
WRUTHBHSSI-

amLOTeT Si@IbAlusHrESmen Qupmis OCsmerend Gurs Uens UfGFTHemen
gramsler CxheneuliLm(h

STF UTHIEISEhEETN Lmd UflGFngsamen Fraifziflar Csmeulium®

2011 &HOFwuy 02 ob Had s HH anphésme @Reo 454 a1 Uysmyw
NG eursamiEalar Hmemo UFICFTHMeT WHMID UFTOFSH0 CHTLIUTS
2003 wer 30 o HadH 1295/11 b Revds  aujshsomeiulsd  Geusfulliu’ L
W20F:) uflGFrHemen HWIDEIBEDHHEG RQewims ugTwofldsiured Goauemi(hd. igl
QsTLFuUTeT Hyeysel. Uend uflBarsemen mBOUNGmad QuTmiiy mBlHwgder cpeold
NIV GomLmiy QUIT 60T BuraGeurdHsI 6% 651 b & 611 85 631 eLPEVLD
ugmofléSIULTIOE SHhSHILOT TS UTHEEIST QHTLIUTS HIeyser = flul
swualsafelmbs OCupmies  GameteniuLTHEhesmwowrsd  yens  uflGarsemne
grieiday Oupmis O&TENIL DTF EUTHMIEIGENET  6TewTebmEBUlensT  LMLDUTES

BOIERIGBTERT  (LIQUINTE06M6V

@eomIenSD GursEarssi FemLl Guierh b H1% ETHHHT S 112)F: 3 ufIG&m Zemeut

sramspsamer QUDMISOBT6ITETE0

@evmienad  Cura@eaurss  FmusGflw  CuephaisEnd  ymad  LfGFTHemen
BLEIBEhSEG eums  Com@Mss sopmémauler FsTyw  ugTofldéaaliuL 60
Gouemi(hLd. sreflend, Bevmiend CUTEHGHMTHFH Fmu CUEHHHIBEHHBTH DLTLOLIGSH60
QRUTeWI(H  HSTOLLGHEHTH LISHTL  @eveudionsd Lensd UfiGarsemen  FTamisL
Qupmis OameTeusmn@ AemeSlBHhs Burda @Qeomimas Cura@GarsHs Femnu
GuepbaiBEHBGFIW 8000 BuUephHIBEDHHESG DAMIOHH enaleomer  GUehbIHIH6NT
BaxmeuliuTBaeielBhal alevd GFumULImHEHSH6T.
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37 8L yms uflCFTsenal WHOID UTSAIBIGM6T SO ULIQWeS@ 2 L L{BESHSIH60

sLbH 08 oamihaefledy yYwad ufi@snmemen  gneims  QummIsOETeTL

UTEHMIGT OHTLIUTS elujmiseT &S6 &TL LUl (HeTermer.

6001 (5 & 6T 2009 2010 2011 2012 2013 2014 2015

Lena LfGETFHement 1,089,852 1,877,745 2,490,432 2,810,652 3,546,197 3,853,340 4,328,540

FTSIMSHLD
Q®TemTL

6UIT & 60TMRIS61TI60T

616001600115 695

QFweormmed SewmibaTUIa ey uss 20

Qummis

(epeod Gl Ly eursen GuUTHGUTHEH HenewibaensHer Lend UFGFTHemeu

pldmes Qurmiiy BHwu sMaams)

(Qﬁﬂ&ﬂﬂ&) 2_6iTen L6 &b QWGmUj]CBLD 6].II'I'E'JGOTI'E;.I&>61'T) - www.google.com./vehicle emission images)

ymas ufiCFrsenaill Fraimsly Qummis OETeTEHD 6UTHEIEIGMN6T 61630160156 d
BB GMUILLIULL  Syeysefler Wysrrw ugluyutsd AHEfHs  Curdeyibd
BPEREASH L sHen Gowpdpmen ofsfiuspets HIBST wHDID HLITEH
yemas uflGsnasmens@ Gsvdlaons [516m 6V LI 60T Lo uf@am Hement
GumOaTeTeniupGEamal. Blmeow Lenad UFGFTHememulest Gurrgy) YL
UMBUL ST  Snlgll  6UTHIBIHET @QewImSTOILILULBH — Semed  LIpSHUTTHSIUL(H
ufiBGsTHmeaEaETE  WawI(HD  FPHD  HHOTM UTHET 2 FflenLowITen(hbE
SIMNILSIL 63T L5651 (HLD ufiGFTHMEBE — (LPSTCUITSH — CUTHSIEIE6T S

uUlwEhdE 2 LubhssUul (b alurmigser &8 aTL LUl (heTengl.

2016

5,225,081


http://www.google.com./vehicle

3.8

3.8.1

3.8.2

3.8.3

N1 (C) mleneoulr SmILIL|

ufIGFTHMmeuH S uFBeul iged
2 uGSHSUILLL 2 uBGSHSUILLL
AUTSHILD GUTSHENMBIHEIT
2012 1,757 311
2013 1,493 128
2014 965 158
2015 2,231 428
2016 1,513 49

(eeod  GuomLmy euraden GUTHGUTHGH HemewissamsHaT Umad UfGFTHement

BLUSms QuTmiiy BHw Siplsens)

Yend BsWFASHILID OBTLIUTERT SHJ6| (LHSBTMLOSHSHIOILD

semientl  aueneoWenlIOUTSINID  WSHHW LWILGSSIU L  HJe| euEISCWITaETmD
mlyLomeilg g0

AVEINS  HH6UL WOHMID  OFHTPOHILL  (PHUTTETTENOUL 6T Genewibdhl 2 flul
aTeudHe0  (Online) eugdsen cwpsod Fyoysenenl QUOMIECHTeToUg 2014 D
SLW(H  (WPH0 SLLQUONBHS Burded 2016 D> EWI(H UM  DISHBT6YB6N
(peold LGLUUTWEY] SBema Lewad uflGsnaemen BmwLsemas OQummiiy mB&ugder
(peold  HWmfléslul (heTenenowmed  HawFdsH LsHar  Caumdpensr  AUIH
Qe WRWTHGHSS!-

GumlLmy Curi@Gass FmeussanbING SIeYBMm6T DI@ILILIEH60

wer  Qmeysenen BaT(HD HHHHer 3.2.5 @& LgsTIL Ymes uflCFTHenest
gresmpll Qupmis OCBTeTauSHME Simiod  aupmislUL(heten  @yewi(h
suaiEenTsd  reThaw CFuwiue  uflGFrsmanseEnd@Gflw  Hreaymser  q@ealbeurm
T QHTLIUTSHa D GurliLmy GCuTsh@GHaIsHal DpenemId@GWLalINE@ IPEISLILIL
Geousmwtigws GurdHeid QUTPIILTSHSLTEHEIULL  HTEYH6T OTHHTID EUPEISLILIHEISHT60
@auleuTH auTaaHIHNGL 2 flu yensd uflCFrmemer HoHealc0dmem GOTLLTT 6uTHeot
Buras@GHaurss SHmauessamebHnG OCuDMIBECETaTEN  WPRUTHHHDH. AHSBIT60
srajll ugluTwe] QFuiwyw Quieemwwrerm GwrlLmy eunser CUTHEG6TSHSR

HeneMBHNMBHILLD SHTETLILL AI60EM6V.
yenefelugyfwumer Syeyll u@GUuTWie) (We»DMLOWITSIND HaljHed

GNHH FHL HOUMNBENTED FH6L FHTeydemenujd HiFewiuldaiul L wrdliflulle
dremydb  @6mIens  HHeusD  LPmId  OBTLIUTLED  (pEBTMLSHHIUSHHM G

QFweormmed SewmibaTUIa ey ussb 21



1l

11l

1v.

SiilfleneussiulRmbs BCurded sHreysemenil uweiubhsd 4 fleysefler &S 21
SMbmasmen  QuOmIBCETaTen  (uoTd  @RmbS BurdHed HBHTe BT
U@GLumuiey] QFU1%H60 W20k uflGam g emeut EADEY: 0 CLPEVLD
QFWMHUBSSILLLHIOWTE SISl UWLSTUGSHHS dnlgwlauenduied uweTubhHS

PRUWIDTE BBBSS-
3.8.4 ymas ufiGFnsmen HBensowmISafeaT Hraysenem LFTLORE5SH60

yewas ufiGanmene HLOLIGMD Qurmiy  PHwsHer S uflGam pement
Blemeowmisenen  QFwMUBSHHID @yewi(h  LIFsTen  sbuewisenTed  UFL Hdalul L
AUTHIMISET OBHTLIUTE SHT6YBOT ER6VMBIENS HEH6UD LOMHMILD QFTLFUTL 6D
OamPemI U BneuarsHnE CurliLmy eurser GUTHGMTSHEH HenemsbdsaTshHm@ELD
ST emeusbsliLbeougiLer uflBFTsametullesr Gurgh ety Hreyseilesr Geumum(h
STEILGISTE DUSTRNGEIULL FH. ASHST LFaTIn 2012 b e Heuuy
wpmid HEFLUT THEIG6TET leFed WODID CQUOHBMTEL euTHEIEIGNT QHTLIUTS
arewiiulL  GoupiuTBEeT SeusTeldalulLmw @ T LIFSTIL ST EHemen gnmis
Q= meiend Fnlgul BuwisvienLo OsTLjurs &b D60 B 6N G meapwiento
SlusTellebsiulLgl. alugmiser S6 &L Ul (HeTeng|.

ool ai@asm 1f 6UBIHT
SeflerCam sLoLIEA

asLbue
, B.50s1.05 Gorurd @.50s1.05 Gor.Gur.
HB6LU6V . .
i3 B0 i3 & @ns
]G} Sigiiu ]G} Sig@w
sl sye 26y si@iiw syey Br6y
le&6d ouTsmmISHT LFIGETHme 19,468 19,469 26,245 26,484
2012 meubuy
QUHBTEL euTHEIBIGSIT 91,736 91,737 128,044 129,117
uflGnmement 2012 HeuLDLIF
QLTS3 111,204 111,206 154,289 155,601
le&6d euTBaEIGT LfGFTHmen 19,364 19,365 26,224 26,721
2012 &HOFwuy
QUOBDTEL  euTBEIEIBET 90,601 90,605 126,824 129,196
uflGanmement 2012 HOFuy
Qorgzid 109,965 109,970 153,048 155,917

(BevEImas HB6U60 HMID CHTNORIL U BnauaisHar syajl uGluruia] Asenas)
39 yemas afey ufiCrramen Hleneowmsellar srHmng UfHBGD HOL (LMD

GurlLry eumdet GuUTEHGHUTHH HenbsMeHHRTe0 Lend &Fl6ey uflGFTHenest

BleneLWmIBmeN  STUIIUSHBTE HMHBMOWOLW  Himeuamisenen  OFfley GQFuig
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3.9.1

3.9.2

uisdh GQguiw Geuswigw FBupbsemenser GOUILLIUL G swnflédsiu’L  (pearbomdle]

siider Gysmyw yewas uflGsrsemen BeneowGomeim e0sTIISSIULD Gouemi(hLd.
yma ufiGFngsenen [BLoUREmBH6T QBTLFUTE LISMHS GFwOTHDED DNEMmS.

Gy ea1Gwmfeyset 3.2.8 @& LNsTrn Uewad UFGFTHMEN [HL6UYHMBSHENT
OaTLjuTs WLISTHHWL QFLTHHEL JNbME GHEHH STy  SHOUSTIHETTED
GurlLry HewemsssHNG eUPEBIULE  GeouemiB. DfEmaeseian  Lms
ufl@srsmen HaWFAGIH_LHHST  QFwer  (PITCHIDHDID  DiVEVFH  LIVATRIRISENT
BOBISTEILILLS  FalpWHTH @BHUUSHILOT @HEI  (P6UD  6IHTHTED  HL UGN HH6N
FLLOLiuLed GouswiBo. eteilemid b SiPsemas CLILLT] HmenssasHnE
DL SHF\ ([ HBBHN0M6V.

yma ufiGsrsemen Mlencowmkiseafled ST QBTLFUTET DieusTeiliLdser

(T l6Y B 6T SiemLpLIL SIM BN BUT6D GSOUALIUL L S6dT Aysmyb
CaxemeuliumBaeier  yemas  ufliCansemenuier  Gurgd dewuppiur Geuswnigw
b wamnaailedmba  alevdl  BLagbmBHMENT  61(hdHH Heneowmisellar  Lmas
QUENRIGET  (EHTMGHSEI  BueuansHear 2 sHCWTHSHSHTHEHLET  CLomOsTeiL

Quengas uflGarsHenaiular Curg Ueateumd el WEIH6T SieuHTeidalIuL L 6ol

BleneowiLd wearowmfley Sempliy DIUSTHNLIL BB 6N

SPfEmaular evdamld

2423 ufiGFTHemedT 2 LISJEUIRIGET  LFTLDFILIL
L6VRTGILDOMTEN  [HlemeLeNLOUTD  SHTEMILILIL L 6MLD

LoMMILD uflGam s ement Glpmul

2 WL bF([HHBHEMLD.

255 g6 UTH UFCFTHMET 2 LIG]T6uImIS6NT
(PEMHDHWITS W2F: SLTUISG
@QUIT[HSSLILILITEHLOWIT 6D ufIGaTHemevtullest

QupiBumiseT  Uemwpwns S 6Leo

SINBEBUILLILIL 19 (HHSHENLD
ufGarsement GumOsTeTen UG  6UTHIEIHETED Lend U Alug)
Gurgl SUBTASSIULL  QeTLjurs  SmUHUmLUL  (PIQUITLDED
Levalersisen BOHSSTH PSS I BHSSI.
&6V AUTHEMISH 6160
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Qemeroeuss 2.1.2

2.2.8

2.2.17

2.5.5

uflGan Hement
Gumg)

LI6VG6OTMRIG 61T

SHBIGHSIFw 2.4.2.3

LU 255

uflGam g ement

Gumgy)

GomOameimemiiuL L

SieUSTeNldbB LI L

GupLsmeTemiu L

SieuSTefldasliu L

ufIGFTHEM BB H FHUBGSSLILL L
o6 AU & (6Th (& L QL FUT6s
Gurdweney LD QWi e

SHITEUOTLILILTEMLD.

W20 uflGamzHement mBlen6vlILD
SIEMLOTHFH6VT6NT @IS0 W12)F:
ufICFTHMANHHTH QUT(HSHSHLLMMSTH
BpHH60 (S8 MEUBH IS TNV

Qureriml, GamTLL60 SmerliLBSSTNEnLo)

ufiGsrgmenest  BumO&dmeTemiubBlL LD
gpempwits  SWmy  QFEwwluL TenLwimey

FHTHFLAT FaQUIBTE  ([HSHSH6V

Csemeu BTHOTEEHSEGS BHUUSDES SWTT
QaFwiwiul_(Heern L1 ufIGaFTHement

Pmeowsdng AmIOSSHTE BHSSH60.

ufl@amgemneut Gomul GurdHweney
ugmofldsiuLtento ufl@grdemen  (GLOTUl
o _LBJeRIBIGET Fu  Senaled  LTSHHLD
MFEVETF[(hab&H6T R[HH60.

oo AU &6l Gurgwenaied Sidley

SHITEOOTLILIL_T60LD

aumu u@Lumuiey ® LIBIJEUILD
uf Ailmers uweTUBSHS
PRWTE GBS

ourset Gmu@gd uflGFTsamen QHTLIUTS
HmudwenLw WPRWITOH60
SINBMBUILLIULQHHBSHI. Flev
oursemiseilenr  (eumw)  eugslly)  (Air
Filter) A X (LPIQUITEDLOUWIT 60

uflGargemen GmGaETaTETLILILTENLD

(PEFFHBI GUETTTIQ uflGaTHemeut

2 _L1%[J 601368 QL TEIH6D SrlenL
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U6Ve eI MBI 6IT 2 iy  Henevewiouled SHbBH BTG
o emgllinasrs 2 Lengurs  wrmmiul
ufiGermenest  BMOETETENED DUFH LHd
ufiGsrgenemuied  QumIGum  CFHTLFLI6L
FHTHHOWIEImN  FOUBSHHIUSTEHO|ID DG

BBDFSSII LS Hlein BIHHDS
UTEHUGUTETTHOLD & (& &OlLoest
SINBMBUILLILLIQHBBSI.
B LibLjeu 2423 o grule] BbHH 2 e6Teflled 2 LSy
QFwWHULTH(HHHEMLO
255 uf iy OHTLIUTS FHmudwenLw

wwreser MSmSUIL UL QHHSHI.

RF6D D _LIBIJEOIBIHENT
@WIGBSLILILTEDLOUITE0 uflfly  GenL

BMISSLIULIQBHHSEMLD.

ufGan senent ComGasmeteriu’ L yemas ufiCFrde@d Woppy OGFwmuLTeno
Gurgl SlUSTENBBILLL | phHmLD SIS LERGIUTTLILSHETE
ueveiesis e SusTeily Hadh euemy 19  BILG6
ei(hBaBIULIRHBSm  Burdwenea emdluii

FHUBSSLILLT6RLD

QL enL 6 & 6V 61T & (6THL_ 63T FnlgUl
Guom_Lmiy N T 6115 6m 61T uf flé@Lw
Gural ufLHAIY GETOW QMM MFORTF]
glemenulsd L B 2 I QF6VIHH60.

uflGa Hement GomGasmeteriu’ L uflGsrhenest  BGumOsmerteniubGy — Curgl
Gurg DiuBSTETEEBILLL (w&sssyaumgsst  ufiGsrgemen  (Plug
LI6L&6UTBIG 61T o

top) wempwinas ufl HealuL T

Wifleroeugs 255 ufldly  yems @I WPmDWTs
GUT BRI 6168 NG 606V F (I &b (&) 61T
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04.

4.1

4.1.1

4.1.2

4.1.3

4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

uFlbgieny S6iT
wHIHW SHDOTLD FSTIFenu

TFmLBS 6uell BlenevenoseT 6uerl LOIL6VSHH6D STewILLL  Bouemiigul  i6T6H6iT

smewluL Geuswnigwl Mlwiomiseilesr ysTyw w60 (3.2.1)(3.3.3)

ouru] uflGarHemest 2 _usyeukiEeT O@meTaueia) QFUIE  Cahmeuwnsr GLmiHerlsd
BTIGH, Hraysemen GFzfleHden, u@GluTule] QFuiIHe, DNbmE SHWTHlHEH60
womitb CHeuwimenr HIUIQI(HHEGH SleUMeND 6ULPMEIGHH60V(3.3.3)

aflourmeT  eweod @LWOUMID  euell  LTFMLHD Slenadllenen  HFOTENILSDHHTS
Blwwrisefer UFsTyw rFmLbS euTuy Blensvenwenwl HIILed (3.1.3), 3.1.4.1)

yems ufl@Gsrsamenuien GuTgdl SFHOTL6D UTHISTUY DIDHIUSHTHMS UFLFSHHe0
3.5

BemeoCuprenr slelmsHH Couresmiseiar 6 ReudbGaellar &Sw 2030 o eH
QUMY  SHIEMWOMW UTHSBTUUSDEHTE  HONBUTHEHHE  UTHBOMET  HNHMTL 60

SHTHBBIBMET GMOUUSNG FLIgHmeN SWTHHHe0 (3.2.1)
yma ufiGsnsemen moldems Qurmiiy Bauwid

Lend ufl@am Hement BIUWLILOTBIG6NT Guemia OF60USNBTH Gomurmiyeu

BaHFHSH L EIBmeNT (IpenpuiTd QFwuNUBSHIHN (3.4.1)

BTENBHIUDTWITRT  Led  HJ6YHB6NT, BUIIDBIBEHLET Jnlgul  BITEHEM6MTOSHTLJLIT6
alugmisenen Lend UfGFTamen Blemsowkideaied ST SUUBSHHIOTH HLL6TSm 6T
SiMeyl (HHev. (3.4.2)

ymad uflGFTHenet HTT6WIOTS GOUBLD GFoUuTTF Crmul OHTLIUTS LDHHEM6NT
Moyl BHeo (3.2.2), (3.4.1)

aufSHSLoTe  cweod  Geuefuliul (heitenr yemad uflGsmmemen mlwiomisefler Uysmyd
FH60 LTFMLHS oeuellenw UFLFAHg sMsemnas QuHmIsLGsTeTens0( 3.2.1), (3.3.3),
(3.3.3.1)

STOFHWTE  HT6 (PBTMDSHHIUHHST  (psvld  BHWEFFSGH L GHHer  CaFuwmdment
womitb elenaisHmensst WHAIIH QFUIFHe0 (3.8.1)

yemas uflGFrmemen HenevWmIH6T60 BlenevemOeNU [HTEMHIOUEMTUITE  H60STHT 63015560
OMID  WHWDTWTENTHET cpeold QU  WEHBEHHGH Snhd BFameuuTaienm
QIPEIGISNG Houaiemwl Dineyl BEHe0. (3.9.2)
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4.2.7

4.2.8

4.2.9

4.3

4.3.1

4.3.2

4.3.3

4.3.4

Beneow Uewad uflGsraemen BaWpFHsIH LeHmen OQFumdments GCuamFLFaened
(3.7)

BTNHIEUHTWTS odall  HIoysemen OUTH WSBEHHEG UPRISIUBL  FTETHL0

2 6TeML&GHH60 (3.2.2)

03 plemeoBupresr olalpsd Crrssmsein 09 QeudbGsefllar S 2030 yid
aewiLenalled  euall  LOTFLOUNS (GHMODUUSDETS BHMEUWITET  HEDL (LPENMBEN6N D
FHLLLOL 6D, QFwMLGBSHHIH60, LSemmuliey LoMMILD Bxhemeuwiment
HTOBTLIBL6UHMBHMEN  61(HHH0 (PeldD  GeurTd  GHTWTeNIHeT LHMID il

OFHTLIUTS LOJERIBISMEN (GHMOUUSNEG @RHHIMWLY QFflalsbse0. (3.4.1)
Guorl Ly eunsenl CuTHGouysHg HenenrdbserLd

UWeTUTL 1960  &mewilu(bBl  FHev  GIlLTy eumseimser Uend  uflCFTsHenest
grPaw Qupmis Oasmeateustes ufl fés gnigul BOLIPmHDOWTEImD SHWTFHH60
LOMMILD Fflwimest N RIE £LP6VLD QumGeuemrgul 6U(HLOTEOT 60 &
QupmissTeiTensn(3.8)

odler  eursamEsmen  Umd UfiGsrsemen  Frainsemwpll  QuDHDISECETaTUSME
QaTLIYUBSH60 (3.6.1)

SGOOTLSEG FTHEWTe Gl LTy eursamismeillar uwauTlh OsTLIuTEs QuTg
waHmen SiMlayl (heHeo (3.1)

WOk uflGamzemeut BapFFSH L HHDETH WEA QUL SHSHBTTT 660
Oz fleyOFuiyw GFwmurliyener HIFSIUGSHIHV. (3.4.3)
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5.1

5.2

5.3

5.4

&TLOT GBI 61T

D& SMHMTL 60 A BTFFHUUILLD LOTFML[BS suafl 1560 60 EMLOEM I
SMaHoUSNBTS 2 _USTEIRIGET STEOILLLTSHTO GHlewibenasst (Pm10) el

gemenmul  euen  Seydemen  Senalheused  @LDEOUDTHBHSMD  SHTTERILTS

Papsfsd LeHa Gaundmenear wHIL wpourdmbssts SiworeailsssGnes

ymas ufi@srgener mBLWUGme GQurmiiy BHwusHear epeod Uend LFGFTHemen
Bleneowmsenen (pempwitg  WwHUlh CFuiiwumeny STyewioTs Uend  LFGFTHemes

FTSIHIBLD ULDEI(FH SH6D o _flw HJ HIeut dysmyLb BO@meTeMILIHEUSTS

2 nFLGSS WeWTHGHSSTS SHiLomeild sl Ce

yems ufi@argemen Bmblsemas GQurpiy pHwsHer epeod GomGasTsTeminBalsim
suel  Mlemevemio ufiGFngemenuienr Gurgk MPMwiormisefsr yamd 06  WOTFMOLHSB
eumwssen  QeuelulLiulwmbs Curdsad 2 eumwssseTr wISHFCL  Seneilh
GuomGasTsieniiul L HTH SyorefsdlaCmer. Fflwmes euell DTFMLSHD Senailh
B 1bEumaTleden s Gurem  sTssOU’EG  BHUSSHLIOAmHES LI
@evmiena  HeoomGafluled  (wHeSH CFuiwlulmbs.  Guraim  smissiul (b
BAwLSA 1OmHS vy Geomenas HomBaflulsd wWselH CFUIWLILLYHHS.

yma  ufiGansemen  BLIldmas  Qurmly  HHWSHLApeTET LW DH6
Grrésmisenel  HemmBaupmiausnaTs uwaLGSHHISNGL udeors  HamGaflulled
wsesh Geuwisugmed  ymas  ufiBsrsemen  pbdens  Qurmiiy  Bwig et
Brrsamset, Gurduwstalsd BlenmGsummiiuLaledevGuisst giFomeiaslaT@meit

guUb./s15.61D. sTfel alCmArian
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01.

Executive Summary

Out comes as rising sea water level, shortage of foods, primarily as a result of climatic
changes happened due to nerease of atmospheric temperature, as a matter subject to
draw attention locally and internationally. After the Industrial Revaluation, discharge
of malign kinds of air, along with the fuel combustion such as carbon monoxide (Co),
nitrogen oxide (Noz) Sulphur dioxide (So,) hydrocarbon (Hc) and micro particle
(Pmyp, Pmys) to the atmosphere had increased and it had affected to increase the
temperature of atmosphere. The increase of motor vehicle usage herein, the fuel
consumption had also increased, affecting the environmental changes. As a remedy,

the Government had introduced vehicle-emission programme.

Within the pollutant air in Sri Lanka, toxic air discharged by motor vehicles causes to
pollute atmosphere. Therefore, the wvehicle- emission programme had been
commenced in the year 2008 for the minimisation of quantity of toxic air added due to
combustion and maintaining efficient fuel usage at a high level by maintaining
vehicles at specific standards and therefore the Commissioner of Motor Traffic had
entrusted the powers to 2 companies for the operation of vehicle-emission test centres.
However, the environmental safety licence had not been obtained by certain vehicle -
emission test centres set up in the Western Province. Even though, the standards for
the maximum quantity of pollutant air to be existed in the atmosphere had been
formulated, the Central Environmental Authority does not have technological
facilities to provide updated information having being compared the existing and
actual quantities with the standards. As the provisions granted to this programme had
not been utilized effectively and efficiently, the qualitative difference happened to the
ambient air quality could not be measured since the vehicle- emission programme was
implemented. According to the air quality test carried out by the National Building
Research Organization in 19 places selected within the Western Province during the
period 2012 to 2016, it was reported that the average value of quantity of Sulphur
dixoide (SO,) in the atmosphere had gradually increased in the month of December.

In the examination of reported medical data from 2012 to 2016, respiratory patients
and deaths caused due to respiratory deceases had indicated an increasing trend and

respiratory deceases might be affected by air pollution as well.
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2.1

Even though, it was stated in the Public Finance Circular No.454 of 02 December
2011, that emission test reports for motor vehicles should be inevitably obtained, this
requirement had been mitigated to SLTB buses including certain Government

vehicles.

An vehicle -emission Trust Fund had been established in the year 2010 and the money
thereof had been invested in the Treasury. Even though, the periodical data is received
by this fund through the Sri Lanka Information and Communication Technology
Agency, it was observed that the preparation of periodical reports or analysis of data

are not done therefrom.

According to the invitation calling for proposals, including conditions, the manner
how to operate vehicle -emission test centres, it was observed herein, that there had
been common weaknesses such as non-availability of Skilled Technicians of those
centres, Skilled employees serve only for a shorter period, existence of their welfare

facilities at a lower level etc.

Objectives of the vehicle-emission programme can be reached by carrying out a
proper supervision over the operations of the vehicle- emission test centres and other
institutions related to vehicle -emission programme. Displaying information about
updated air quality in the emission test centres, the general public must be made
aware a positive attitude that air pollution is controlled by the money that they had

paid.
Introduction

Background

As toxic air discharged from motor vehicles is a foremost factor for the urban air
pollution in Sri Lanka, a petition N0.569/98 filled in the Supreme Court in 1998,
requesting to declare standards therefor had been heard. According to the orders given
to the Minister of Environment, vehicular exhaust emission standards had been
promulgated. Vehicular exhaust standards in respect of every motor vehicle used in
Sri Lanka had been published in the gazette extra-ordinary No.1137/35 dated 23 June
2000, in terms of Section 32 of the National Environmental Act No.47 of 1980 and
such orders should be enforceable with effect from 01 January 2003. Authority had

been granted to two companies selected for the issue of certificate of conformity
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2.2

2.3

2.4

having being checked whether motor vehicles are in compliance with the vehicular
exhaust standards. Accordingly, those 2 companies had entered into agreements on 26
July 2007 with the Department of Motor Traffic and the issue of vehicle -emission
test certificates had been commenced since November 2008 from the Western
Province. Accordingly, 90 per cent of the fees collected from the vehicle owners as
vehicle- emission test charges is retained by the companies as their fees and the
balance 10 per cent should be paid to the Department of Motor Traffic as the
programme expenses by the two companies. An Vehicle -Emission Fund had been
opened in the year 2009 from the money paid by two companies as 10 per cent on an
agreement entered into by the Secretary to the Ministry of Transport with the

Secretary to the Ministry of Finance.

Audit Objective

Evaluation of the efficiency, effectiveness and environmental effect of the vehicle-

emission programme.

Authority for Audit

This audit was carried out under my direction in pursuance of provisions in Article
154(1) of the Constitution of the Democratic Socialist Republic of Sri Lanka.

Scope of Audit

The audit was carried out by me in consistence with International Standards of
Supreme Audit Institutions. (ISSAI 3000-3200)In considering annually registered
motor vehicles fleet in Sri Lanka, the most of the motor vehicles registered annually
were reported from the Western Province. In terms of Section 32 of the National
Environmental Act No.47 of 1980 and according to the gazetted orders, the issue of
vehicle emission test certificates had been first started in the month of November
2008 within the Western Province after being checked whether toxic air exhausted by
motor vehicles are in compliance with the vehicular exhaust emission standards and
as such the audit had been limited only to the Western Province. However attention
was not paid herein the Government policy on the determination of pricing policy and

the establishment issues connected therewith had also not been considered herein.
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2.5  Audit Approach

Relevant evidence was collected for this audit examination through the following
audit approaches.

I. Study of gazette notifications published in respect of Vehicle- Emission Trust

Fund, policy statements, circulars and other related documents.

ii. Collection of data from the entities directly related with vehicle- emission

programme and analysis of such data.
iii. Review of other documents and enquiries made from related officials.

(\2 Physical verification of vehicle -emission test centres.
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3. Detailed audit findings
3.1 Impact of fuel combustion for air pollution

Increasing fuel usage is an anticipated circumstance in the expansion of economic
affairs but due to deficiencies existed in the standards established to control the
quality of imported fuel, quality of the condition of air can be declined. Accordingly,
action taken irrespective of the levels of standard of air quality and abnormally use of
motor vehicles would badly affect the environment resulting a possibility of arising
health, social and economic problems.

3.1.1 Usage of fuel
3.1.1.1 Import of vehicles and fuel usage

Particulars of increase of vehicle imports during the past 8 years in Sri Lanka are

given below.

2009 010 011 2012 013 2014 2015 2016

No.of
vehicles 3,799,143 4,321,554 5,001,153 5,274,322 5,530,329 6,062,790 6,971,048 7,288,797

(Source: Vehicle registration reports of the Department of Motor Traffic)

Import of vehicles from the year 2009 to 2016 had rapidly increased. As compared
with the year 2009, it had increased to 92 per cent in the year 2016. Along with the
increase of vehicle usage during the past few years, fuel usage had also increased.
Accordingly, rising the full usage caused a key factor in rising the air pollution as

well. Particulars are as follows.

Domestic Sales Units (MT> 000)

Type of oil 2009 2010 2011 2012 2013 2014 2015 2016
Petrol (Octane 518 595 676 726 733 767 911 1,036
90/92)

Petrol (Octane 22 22 35 40 55 69 100 137
95)

Auto Diesel 1,681 1,699 1,985 2,054 1,705 1,947 1,779 2,125
Super Diesel 9 12 15 42 50 61 74 97
Total 2,230 2,328 2,711 2,862 2,543 2,844 2,864 3,395
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(Source: Annual reports of the Central Bank of Sri Lanka from 2009 to 2016)

Fuel usage had also increased from the year 2009 to 2016 and it had increased by 52
per cent in the year 2016 as compared with that of the year 2013. Therefore, it can be
identified as a key factor for the atmospheric air pollution.

3.1.1.2 Fuel pricing policy not adopted so as to protect environment being minimising
air pollution

3.1.1.2.1Even though, the use of high quality fuel minimises environmental detriment, it was
revealed that many consumers use lesser price auto diesel with more sulphur ‘S’ and it
was observed that this factor makes considerable impact on the air pollution.
Particulars appear below.

Price per litre of diesel

Type of 2009 2010 2011 2012 2013 2014 2015 2016

Diesel L.1 L.1 L.1 L.1 L.1 L.1 L.1 L.1Rs.
Rs. Rs. Rs. Rs. Rs. Rs. Rs.

Auto Diesel 73 73 84 115 121 111 95 95

Super Diesel 88 88 106 142 145 133 110 110

quantity (MT” 000)

Auto Diesel 1,681 1,699 1,985 2,054 1705 1947 1779 2125
Super Diesel 9 12 15 42 50 61 74 97
Super diesel  0.5% 0.7% 0.7% 2% 3% 3% 4% 4%

usage from
total usage

Usage of  99.5% 99.3% 99.3% 98% 97% 97% 96% 96%
Auto Diesel

(Source: Annual reports of the Central Bank of Sri Lanka from 2009 to 2016)

3.1.1.2.2Even though, the price of more refined petrol is higher than that of the price of diesel
but lesser environmental detriment. Even though, the environmental damage is high,
consumers had motivated to use fuel with lesser prices. Prices of petrol and diesel for
the past few years are as follows. Attention in this connection had not been widely

paid in importing fuel or determining fuel prices.

2009 2010 2011 2012 2013 2014 2015 2016

Typeof Lucl Loit Rs Rs Rs Rs Rs Rs Rs Rs
Petrol — octane . 162 150 117 117
90/92 Litre 1 115 115 137 159

Petrol Octane 95 Litre 1 133 133 155 167 170 158 128 128
Diesel Litre 1 73 73 84 115 121 111 95 95
Super Diesel Litre 1 88 88 106 142 145 133 110 110
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3.1.2

3.13

(Source: Annual reports of the Central Bank of Sri Lanka from 2009 to 2016)

Importation of Fuel

As the modification works of refinery project commenced by the Ceylon Petroleum
Corporation for the increase of fuel refinement had delayed, import of refined fuel had
been more persuaded, being decreased the import of crude oil instead in the past few
years. Even though, the increase of import of refined fuel can be considered as an
effective step in terms of environmental effect, it had not been an economically
effective step. Importation of refined fuel in the year 2016 had increased by 82 per

cent as compared with that of the year 2009. Particulars are as follows.

Item Unit 2009 2010 2011 2012 2013 2014 2015 2016

Crude Oil  MT 2,066 1,819 2,070 1486 1,743 1,824 1,763 1,685
(000"

Refined MT 2,135 2936 3,501 3,950 3201 3,385 3321 3,885

Products (000"

(Source: Annual reports of the Central Bank of Sri Lanka from 2009 to 2016)

Formulation of vehicle exhaust emission standards and updating

According to the vehicular exhaust emission standards enforceable with effect from
30 June 2003, any motor vehicle, exhausted emissions to the atmosphere, exceeding
the vehicular exhaust air emission standards by a motor vehicle owner should not be
run or permissiable to operate. Formulation of standards for the control of content of
air emitted by vehicles is an inevitable factor to a country. Those standards had been
formulated to minimise the air pollution by controlling the quality of air available at
the vehicle emission tests and they should be periodically updated. In the examination

of such updating, the following matters were observed.
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Description

Petrol Vehicle

Petrol
wheelers
Petrol Three
wheelers
Diesel
Vehicles

2003.07.01
Cabon Hidro
mono carbo
xide n
4.5 1200
6.0 9000
6.0 9000

Sm
ok

8.0

Years updated standards

2007.01.01 2008.07.09
Cabon Hidroc Sm Cabon Hidroc
mono arbon ok monox arbon
xide e ide
3.0 1000 - 4.5 1200
4.0 6000 - 6 9000
4.0 6000 - 6 9000
- 40 -

Sm
ok

8.0

2014.11.05

Cabon Hidroca Smoke
monox rbon

ide

3.0 1000

4.0 6000

4.0 6000

- 4.0

(Source: Gazette notifications N0.1295/11 of 30 June 2003, No0.1557/14 of 19 July
2008, N0.1887/20 of 05 November 2014)

Vehicle emission standards had been updated in the years 2007, 2008 and 2014.

Standards updated in the year 2014 had been implemented since the year 2016.

Accordingly, the standards available in the year 2007 had again been updated in the

year 2014 and implemented since 2016 but it was observed that disregarding the

recent increase of vehicle usage and fuel consumption would be problematic.

3.1.4 Sulphur ‘S’ standard contains in fuel

3.1.4.1 According to the gazette notification N0.1295/11 of 30 June 2003 the maximum

Sulphur content to be in the imported fuel is prescribed as follows.

Type of Fuel

Auto Diesel

Super Diesel

Petrol

Quantity of
Sulphur to be

contented as per

standard
(PPM)

5,000
3,000

500

500

i

Gazetted date

01 July 2003

1 January 2004

01 June 2004

01 July 2003
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Of the total diesel usage in the year 2016, the use of auto diesel represented 96 per
cent but 3000 PPM Sulphur ‘S’ content in auto diesel (2004 standard) had not been
reduced up to the year 2016 and the Sulphur ‘S’ standard of 500 PPM content in super
diesel (2004 standard) had not been reduced up to the year 2016. 500 PPM Sulphur
‘S’ content (2003 standard) in petrol had not been reduced up to the year 2016. Air
pollution can be minimised being reduced the Sulphur ‘S’ content in fuel gradually by

standards.

3.1.4.2 Despite air pollution problem can be minimised by maintaining vehicular emission

standards, and motor vehicles can be operated more efficiently, a high cost has to be
incurred to convert fuel up to the relevant standard. According to the gazette
notification N0.1562/22 of 15 August 2008, the maximum Sulphur dioxide content in
the atmosphere within 24 hours amounted to ugm™ 80. According to the air quality
test carried out by the National Building Research Organization in 19 selected areas
within the Western Province during the period 2012 to 2016, the average sulphur
dioxide content existed in the atmosphere taken in December 15 gradually increased
as shown in annex 1 below. A more important aspect for which attention should be
paid herein is that since the increase of Sulphur dioxide SO, content in the atmosphere
it was reported in websites that people will be subjected to disease in the respiratory

system.

(www.enviornment.gov.au/protection/publications/factsheet-sulfer-dioxide-SO,)

70
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40
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3.2

3.2.1

Atmospheric air quality and its impact
Standard quality permissible in the atmosphere

According to the regulations published in the gazette extra ordinary/ No0.1562/22
dated 22 August 2008, National Environmental (Ambient Air Quality) standards had
been formulated about the maximum contents pollutants permissible in the
atmosphere under this, six major pollutant gases had been recognized. In order to
measure such pollutants, a continuous air pollution testing centre had been set up in
the year 1997 under the World Bank Aid in front of the Colombo Fort Railway
Station and it collects and stores air quality data weekly, evaluates environmental
impact and provides analytical reports for progress review purposes. (Annexe-2).

Particulars of measurement of air quality as follows.

Pollutant Last date of measurement
Carbon monoxide (CO) 06.01.2010
Sulphur-dioxide (SOy) 19.02.2009

Nitrogen dioxide (NO) 30.12.2008

Orzon(03) 17.11.2008

Particles (pm 2.5) Not measured

Except particles (Pm 10) the balance pollutant air had not been systematically
measured due to inactivate the machine by which it was operated. Accordingly, the
data on ambient air quality was not available in the Central Environmental Authority.
Pollutant air had not been measured periodically and the required indicators had not
been set to measure the quality of atmosphere under the target 6 of the 11 Sustainable
Development Goals by 2030. According to the matters revealed at the examination of
this data, the Sulphur dioxide (SO,) content of 0.084 (ppm) on 17 November 2008
had exceeded the content of 0.08 (ppm) which should have been as at that date.
Furthermore, it was observed according to the available data that there were particles
(pm 10) exceeding the standard unit of 100 (ugm-3) (annexe 2). Particulars are as

follows.
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Year Month Particles content

(ugm -3)
2008 November 146
December 104
2009 February 106
December 135
2010 January 119
March 116
2012 January 122

3.2.2 Health problems arise due to air pollution

Related reports and websites stated that air pollution would affect respiratory
deceases. Accordingly, air exhausted by fuel combustion is identified as pollutant air.
As revealed at the examination carried out thereabout asthmatics and related deaths
had gradually increased from 2012 to 2015 and shown a decrease in the year 2016,
the reasons for which were not investigated. Accordingly, air pollution occurred by

pollutant air would infect respiratory deceases. Particulars are as follows.

2012 2013 2014 2015 2016
Asthmatic Asthmatic Asthmatic Asthmatic Asthmatic
patients/ deaths  patients/ deaths patients/ patients/ patients/ deaths

deaths deaths

461,851/ 2,864 596,296/ 5,754 585,093/ 6,261 627,539/ 7,394 532,873/ 6.357

(Source: Medical data unit of the Ministry of Health from 2012 to 2016,

csenerath@yahoo.com.au)

According to the above data it was reported that the number of patients and deaths in
the year 2016 had increased by 15 per cent and 121 per cent respectively as compared
with that of the year 2012
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3.3

3.3.1

3.3.2

3.3.3

Respiratory illness

Respiratory

illness Pneumonio

509,259

22,116

Influenza
1,498

(Source: Medical data unit of the Ministry of Health — year 2016)

Establishment of Ambient Air Quality testing centres
Purchase of fixed ambient air quality testing equipment

As the Central Environmental Authority did not have technical equipment required
for testing ambient air quality in selected places in the island, the necessary approval
had been granted in the year 2012 for the purchase of 4 items of ambient air quality
testing equipment at a value of Rs.120 million. Even though, procurement process had
been initiated, the purchase contract could not be awarded.

Establishment of mobile ambient air quality testing centres

A mobile vehicle with an ambient air quality testing centre valued at Rs.30,821,892
had been purchased in the year 2012 by the Vehicular Emission Trust Fund and
handed over to the Central Environmental Authority for survey functions.As a result
of defects caused by incorrect operation of that machine, the Central Environmental
Authority had reported in 2016 that three items of measurement equipment out of
seven (mobile ambient air data) had become inoperative.

Ambient air quality test is getting done through the National Building Research
Organization

As the Fund did not have required facilities to carry out a test for comparison of air

quality existed during the period from 2008 in which the programme was commenced
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up to 2016 with the prior period conditions in order to evaluate the successfulness of
vehicular emission programme, the Fund had got it done through the National
Building Research Organization by incurring a sum of Rs.1,902,700 in the year 2012,
Rs.3,000,000 in the year 2014, Rs.3,612,000 in the year 2015 and Rs.4,212,000 in the
year 2016. Details of test data is given in annex |11 and the following observations are

made in this connection.

3.3.3.1 At the tests carried out by the National Building Research Organization during the
period from 2012 to 2016 in terms of gazette notification N0.1562/22 dated 15 August
2008 published under the regulations of the National Environmental Act No.47 of
1980, only sulphur dioxide (SO,) and nitrogen dioxide (NO2) had been tested and
pollutant gases such as particles (Pmj, Pm2.5) Carbon monoxide (Co) and Ozon
(Cog) in the atmosphere had not been measured.

3.3.3.2 According to the above gazette notification, Sulphur Dioxide SO, content to be
existed is 80 ugm (SOy. In the examination of air quality existed in 19 places within
the Western Province where vehicular emission programme was implemented, with
air quality existed in 2 months in the years 2009 and 2012 (October, November),
Standard quality was not exceeded. Sulphur dioxide SO, content in Maligakanda,
Kelaniya, Kirulapana, Malambe, Nugegoda and Wattale areas had increased in
October 2012 as compared with the month of October 2009 and the Sulphur dioxide
(SO content in other areas existed prior to the implementation of vehicular emission
programme had decreased by the year 2012. Accordingly, the explanation of the
National Building Research Organization stated that the implementation of vehicular
emission test programme within the Western Province since 2008 would cause

thereto.
(Annexe I11)

3.3.3.3 According to the records of the National Building Research Organization in the
content of standard nitrogen dioxide (NO) to be in the atmosphere during the period
2012 to 2014 was not exceeded 100 umg-3 (within 24 hours) but 14 places out of 19
places tested, nitrogen dioxide (NO,) content had increased in the year 2014 as
compared with the year 2009. According to the test report, condition of nitrogen

dioxide (NO,) existed in Maradana area is in annexe 111 as detailed below.
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Year Month Value ugm™

2012 October 108
2014 February 153
2014 March 163

3.3.3.4 At tests carried out by the National Building Research Organization in the year 2014
in 35 places in the Western Province, the following excesses of nitrogen dioxide

(NO,) within 24 hours, only in 3 places, than the standard of ugm™ 100 were

observed.

Place where exceeded the standard  Month Value ugm™
Kaluthara (KL-01) February 126
Kaluthara (KL-05) January 108
Gampaha (GML-10) August 111

3.3.3.5 At the sample test carried out by the National Building Research Organization in
October 2016 in 19 selected places in the Western Province (Colombo District) in
respect of Sulphur dioxide, instances exceeded the standard of 80 ugm™ are as follows

(annexe I11)

Place Value ugm®®

Department of Meteorology 90

Fort 88
Jethawanaramaya 89
Wattala 89

3.4  Vehicular Emission Trust Fund
3.4.1 Objectives of Vehicular Emission Trust Fund

This fund had been established in March 2010 and the anticipated functions thereof

are as follows.
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Vi.

Vii.

The project office is to be opened and operated within the Department of
Motor Traffic to facilitate the functions of the Vehicular Emission Trust Fund.

By implementing supervisory and evaluation programmes for the efficient

maintenance of appropriate standards, achievement of objectives of the Fund.

Purchase of plant and machinery for research and analysis required for the

supervision and evaluation of this programme.

Ascertainment of services of resource persons, consultants, accountants and

secretaries.

Provision of services required for the performance of activities of the

Vehicular Emission Trust Fund.

Achievement of objectives by providing facilities and improving road safety

functions for the vehicle management.

Improvement of air quality by reducing air pollution and improvement of
livelihood of the general public by taking necessary action to prevent deceases

infected by air pollution.

Instead of achievement of the objectives of this Vehicular Emission Trust Fund, as the

purchase of plant and machinery for research and analysis required for the supervision

and evaluation of the programme, ascertainment of the services of consultants, taking

action to prevent deceases infected by air pollution by way of reducing air pollution

etc, such funds had been invested in the General Treasury and earned income

therefrom. Particulars are as follows.
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Year Amount invested Investment income

Rs.Mn Rs.Mn
2011 226 10
2012 403 36
2013 569 43
2014 503 33
2015 672 32
2016 670 37

(Source : Financial Statements of the Department of Motor Traffic)

3.4.2 Implementation of the decisions of the Vehicular Emission Trust Fund

Observations on the implementation of decisions taken by the Trust Fund Board are

as follows.

Decision Implementation of the decision

- Registration of qualified garages Even though, the qualified garages had
and the establishment of a been identified for 2 districts of Colombo
methodology for vehicle repairs. and Gampaha, qualified garages had not

been identified for the Kaluthara District.

- Formulation of a curriculum for the Curriculums not prepared.
Technological officers in the

vehicle emission test centres.

- Measurement of pollutant air Observation centres not established. Air
quality, establishment of quality checking was done by the National
observation centres, post Building Research Organization in the

examination of vehicular emission  years 2012, 2014, 2015 and 2016.

programmes.
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3.4.3

3.5

3.6

3.6.1

Weaknesses in the implementation of decisions taken by the Management Committee
in respect of the operations of the Fund had been hindrance to the future activities of

the programme.

Awarding forward contracts

Updating the vehicular emission programme by identifying its weaknesses and
making necessary amendments thereto as per current and future requirements and
awarding forward contracts should be performed. Agreement had been entered into
with the relevant 2 companies for the implementation of the programme on 26 July
2007 and the programme had been started in the year 2008. The period of agreements
was 5 years but the procurement process for the selection of new contractors had not

been implemented even by the year 2016, through the period was elapsed.

Ascertainment of Environment Safety licences for vehicle-emission test centres

Gazette notification No0.1887/20 dated 05 November 2014 states that, an
environmental safety licence should be obtained from the Central Environmental
Authority for the operation of a motor vehicle emission test centre. The Central
Environmental Authority or vehicular Emission Trust Fund had not maintained data
in respect of the number of Environmental Safety licences obtained by emission test
centres operated in the Western Province or all over the lIsland. As such the
compliance with the requirement of obtaining environmental licences could not be

examined in audit.

Requirement of the Vehicular emission test certificate in obtaining revenue
licences

Requirement of the emission test certificates for government vehicles

According to the Public Finance Circular No.454 of 02 December 2011, the

Government vehicles should be maintained in accordance with vehicular exhaust
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3.6.2

3.7

emission standards published in the gazette notification N0.1295/11 of 30 June 2003
in respect of fitness test and maintenance of vehicles belong to the government. The
data thereon had not been maintained either by the Department of Motor Traffic or the
Vehicular Emission Trust Fund and the data in respect of government vehicles had
not been obtained from the relevant companies as well and as such the number of
government vehicles obtained emission test certificates could not be separately
identified.

Ascertainment of emission test certificates for SLTB buses

Buses belong to the Sri Lanka Transport Board should also be maintained in
compliance with vehicular exhaust emission standards according to the above
circular. However, it was agreed to issue vehicular emission certificates to buses
belong to SLTB, free of charge only for a period of 01 year basically, but nearly 8000
buses belong to the SLTB operate by deviating from that requirement.

Spot emission test and blacklisting motor vehicles

Particulars of vehicles obtained emission test certificates during the past 8 years are as
follows.

Years 2009 2010 2011 2012 2013 2014 2015 2016
No.of 1,089,852 1,877,745 2,490,432 2,810,652 3,546,197 3,853,340 4,328,540 5,225,081
vehicles,

which

obtained

vehicle

emission
test

certificates

(Source: Reports of the Vehicular Emission Trust Fund of the Department of Motor Traffic)
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(Vehicles on roads exhause smoke - - www.google.com./vehicle emission images)

Even though, the number of vehicles obtain vehicle emission test certificates had gradually

increased as per the above data, spot emission tests are also carried out in addition to the

fixed and mobile vehicle emission tests for the improvement of the efficient of programme.

At the spot smoke check, vehicles with more smoke were identified and the vehicle owners

are informed to repair them and submit for recheck again. Vehicles not submitted for recheck

are black listed. Particulars are as follows.

Year No.of vehicles No.of vehicles
subjected to black listed
spot check
2012 1,757 311
2013 1,493 128
2014 965 158
2015 2,231 428
2016 1,513 49

(Source: Spot smoke test reports of the Vehicular Emission Trust Fund)

3.8 Data Management on vehicle emission programme

3.8.1 Establishment of a computer network and a centralised data bank

Even though, the ascertainment of data via online facilities is done since 2014 jointly

with the Information and Communication Technology Agency of Sri Lanka,

analytical reports of this data had not been prepared by the Vehicular Emission Trust

Fund even up to 2016 and as such the efficiency of the programme could not be

evaluated.
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11.

1ii.
1v.

3.8.2

3.8.3

3.8.4

Remittance of data to the Department of Motor Traffic

According to the paragraph 3.2.5 of the letter of invitation for proposals, data relating
to the tests carried out monthly by 2 companies to which permission had been granted
to issue vehicular emission certificates should be remitted to the Department of Motor
Traffic in respect of every motor vehicle. However, as only summarized data had
been provided, the Department of Motor Traffic could not obtain emission
information relating to every vehicle. As such, the Department of Motor Traffic did

not have the ability to analyse data.

Establishment of a statistical data analysis system

Even though all relevant companies had sent all the data in accordance with the
specimen form to the Information and Communication Technology Agency of
Sri Lanka and 21 reports under 4 sectors could be ascertained, data could not be

effectively used as the Vehicular Emission Trust Fund had not analysis this data.

Maintenance of data in the vehicle emission test centres

Data relating to motor vehicles tested by 2 main companies which operate testing
centres under the Vehicle Emission Trust Fund is sent to the Information and
Communication Technology Agency of Sri Lanka and the Department of Motor
Traffic and it was observed that there were differences in data. Accordingly,
differences in Diesel and Petrol vehicles were observed in November and December

2012 as detailed below. As such, the acceptability of this data would pose problem.

Laugh Eco Sri Lanka

Clinco Company

Company
Information Data sent to Data sent Data sent Data sent
1&CTASL to RMV to to RMV
1&CTASL
Testing Diesel Vehicle (2012 November) 19,468 19,469 26,245 26,484
Testing petrol vehicles (2012 November) 91,736 91,737 128,044 129,117
Total 111,204 111,206 154,289 155,601
Testing Diesel Vehicles (2012 December) 19,364 19,365 26,224 26,721
Testing Petrol vehicles (2012 December) 90,601 90,605 126,824 129,196
Total 109,965 109,970 153,048 155,917

(Source: Data analysis report of the Information and Communication Technology Agency of
Sri Lanka.)
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3.9

3.90.1

3.9.2

Methodology for the examination of quality of vehicle emission test centres

Vehicle emission test centres should be established in terms of invitation called for
proposals prepared by stating conditions to be satisfied in the selection of entities for

the establishment of vehicle emission test centres by the Department of Motor Traffic.

Monthly Performance reports on air emission tests

According to the paragraph 3.2.8 of the proposal, monthly performance reports in
respect of vehicle emission tests should be sent to the Department of Motor Traffic by
those 2 companies. The progress or weaknesses of the vehicle emission program can
be identified from those reports and future action can be planned accordingly.
Nevertheless, such reports had not been received by the Department of Motor Traffic.

Observations on the quality of vehicle emission test centres

The physical verification carried out in certain vehicle emission test centres which had
deviated from the methodology to be followed in the emission tests as required in the
invitation for proposals, along with the officers of the Air Resources Management

Institute, observed the following.

Centre Name  No. of the report calling Observation
invitation for proposals
Malabe 2.4.2.3 Weaknesses in maintaining testing
equipment and testing tubes being

broken.

2.5.5 Reported that test results might be
incorrect as diesel vehicle testing
equipment not appropriately fixed to
the flue.

Weaknesses observed Reported that visual test of vehicles
while test is being carried  cannot be satisfied. The employee

out who had been employed for diesel
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Koswatta 2.1.2

2.2.8

2.2.17

2.5.5

Weaknesses observed
while being testing

Athurugiriya 2.4.2.3

Gampaha 2.5.5

Weaknesses observed

while being checked

vehicle emission test did not have
sufficient training thereabout.
Location not suitable for a vehicle
emission test centre (Existence of a
school, Hotel nearby)

Testing location not properly set up

and as such covered with dust

Clients’ waiting places situated near

the testing place.

Testing tubes not adequately

maintained.

Only a few part of the testing tube put

into the cylenser

Employees do not have sufficient
knowledge.

Gas analysis equipment could not be

used for testing

Reported that vehicle visual test could
not be satisfied. As air filters cannot
be opened in certain vehicles, they
had not been tested.

Dongle switch of the there wheeler
testing equipment is  suddenly
changed from 2 strokes to 4 strokes
and do the test. It was reported that it

would effect the emission test results
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Nittabuwa 2423

2.5.5

Weaknesses observed

while being testing

Weaknesses observed
while being tested

Miriswatta 255

and would be harmful to the quality
of the programme.

Oil input equipment had become
inoperative.

Reported that visual test cannot be
satisfied.

Testing being stopped as the diesel

equipment was not calibrated.

Emission testing meter had become
inoperative and it had taken 19 days
to repair it up to the date of

observation.

Engaged insufficient number of

employees.

When testing motor cycles with duel
type cylancers, testing tube put into

only one cylancer.

Plug tops not properly checked while
testing three wheelers.

Testing tube not properly put into the

cylancer.
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4.1

411

4.1.2

4.1.3

414

4.1.5

4.2

421

422

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8
4.2.9

Recommendations
Central Environmental Authority

Measurement of pollutant air quality to be in the atmosphere in terms of existing
standards (3.2.1, 3.3.3)

Purchase of air quality test equipment and locate in required places, collection of data,
data analysis, preparation of reports and transmitted to required parties. (3.3.3)
Measurement of quality of pollutant air in terms of standards in order to determine the
content of air pollution by fuel (3.1.3, 3.1.4.1)

In the examination of vehicle emission test centres, checking of Environmental Safety
Licence (3.5)

Formulation of indices required to reduce per capita adverse environmental effect for
the prevention of quality of air by 2030 under the target 6 of the 11 Sustainable
Development Goals (3.2.1)

Vehicular Emission Trust Fund

Implementation of supervisory programs properly for the maintenance of vehicle
exhaust emission standards. (3.4.1)

Make awareness of companies to display particulars of updated air data and the
particulars of standard garages in the Vehicle Emission Test Centres. (3.4.2)

Make aware of the people about respiratory deceases caused by air pollution (3.2.2,
3.4.1)

Ascertainment of reports on all pollutant air being tested in terms of emission exhaust
standards published by gazette notifications. (3.2.1, 3.3.3, 3.3.3.1)

Evaluation of efficiency and effectiveness of the programme by periodical data
management (3.8.1)

Awareness of companies to provide high quality service to the people by way of
periodical supervision and consulting the condition of Vehicle Emission Test Centres.
Efficient maintenance of spot smoke testing programme.

Inclusion of updated gases data in the emission certificate issued to the people (3.2.2)

Supporting to reduce respiratory patients and deaths related thereto by planning,
implementation, review and taking follow up action required to minimise air pollution

by the year 2030 under target 9 of the Sustainable Development Goals. (3.4.1)
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4.3

43.1

4.3.2

4.3.3
434

Department of Motor Traffic

Formulation of a methodology enabling to check whether all vehicles in use obtain
vehicle exhaust emission certificates and the ascertainment of revenue receivable
through correct data (3.8)

Direction to the government vehicles to obtain vehicle emission test certificates
(3.6.1)

Make aware of the general public about the eco- friendly vehicle usage (3.1)

Expedite the process of selection of new contractors for the vehicle emission testing

programme (3.4.3)
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05. Conclusions

5.1 As pollutant air quality measurement instruments are not available with the Central
Environmental Authority except particles (pm 10), other gases data not measured and
as such it is concluded that effectiveness of the programme could not be evaluated.

5.2  As the motor vehicle test centres are not properly supervised by the Vehicular
Emission Trust Fund, it is concluded that it cannot be ensured that the issue of
Vehicle Emission Test certificates are done in accordance with the specific standards.

5.3  Even though, in testing quality of air by the Vehicular Emission Trust Fund, it was
stated six pollutant gases according to the standard, only 2 type of gases had been
measured and as such it is concluded that air pollution was not correctly measured.

5.4 It is concluded that instead of using the funds of the Vehicle Emission Trust Fund to
achieve the objectives of the fund, they had been invested in the Treasury and as such

objectives of the Emission Trust Fund were not sufficiently achieved.

Sgd./ H. M. GAMINI WIJESINGHE
Auditor General

03 January 2019
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Annex 1

Testing Results of atmospheric conditions in respect of Sulphur Dioxide (SO»)

content in 19 locations in Colombo District

(According to the data of the National Building Research Organization)

Place
No.
1

(@)} W\ AW

—— \O 00
—_ O

12
13
14
15
16
17
18
19

Place

Department of

Meteorology

Colombo Municipal

Gangarama Temple

Fort Railway Station

Gunasinhapura
Colombo 12
Jethawanarama
Temple
Maligakanda
Kelaniya
Borella

Ward Place
Central
Environmental
Authority
Kotte
Kirulapana
Dehiwala
Nugegoda
Malabe
Peliyagoda
Wattala
Maradana

December average of
monthly sulphur Dioxide
SO, Content

December
2012 Ugm3
21

29
17
11
29

20

15
62
18
13
21

25
23
22
12
22
63
28
27

25

December
2014 Ugm-3
21

20
21
31
22

21

22
23
23
25
22

21
25
18
19
25
23
24
27

23

December
2015 Ugm?-3
37

16
17
50
48

40

24
59
41
42
33

34
18
27
41
45
35
48
60

38

December
2016 Ugm-3

62

46
97
61
73

76

52
51
56
52

64
57
60
58
55
50
72

61
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