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noitcudortnI  .1  
 

71 eht nO ht iK ot ecnecil etsaw a deussi ycnegA noitcetorP latnemnorivnE eht 2002 yaM  ytnuoC eradl
 ehT  .eradliK ,oC ,nellucliK ,lliH toilliS ta ytilicaf tnemeganam etsaw detargetni rieht rof licnuoC

4100W si rebmun ecnerefer ecnecil etsaw -  ecnecil etsaw eht fo 6.11 noitidnoC slifluf troper sihT  .10
taht setats hcihw ,ytilicaf eht rof  

 
tiW“ :llahs eesnecil eht ,ecnecil siht fo tnarg eht fo etad eht fo shtnom xis nih  

 
)i  13 yb ,tnemeerga sti rof ycnegA eht ot timbuS ts  htnom eno nihtiw dna 2002 rebmeceD 

.)REA( tropeR latnemnorivnE launnA na ,retfaereht raey hcae fo dne eht fo  
)ii  edulcni llahs REA ehT  tnetnoC :G eludehcS ni deificeps noitamrofni eht muminim a sa 

 ecnadrocca ni deraperp eb llahs dna ecnecil siht fo tropeR latnemnorivnE launnA fo
”.ycnegA eht yb deussi ecnadiug nettirw tnaveler yna htiw  

 
 eludehcS ni detsil smeti eht sesserdda troper sihT  fo )tropeR latnemnorivnE launnA eht fo tnetnoC( G

1 morf doirep gnitroper eht srevoc REA sihT  .ytilicaf eht rof ecnecil etsaw eht ts 0102 yraunaJ  ot pu 
13 ts 0102 rebmeceD . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



.2   seitivitcA dna noitpircseD etiS  
 

A etsaW .1.2 ytilicaF eht ta tuo deirrac seitivitc  
 

 esoht ot detcirtser era )FMWI( ytilicaF tnemeganaM etsaW detargetnI lliH toilliS ta seitivitca etsaW
 ni deniltuo  1 traP – desneciL seitivitcA .ecnecil etsaw eht fo  

 
mem dna srotcartnoc etavirp ,selcihev licnuoC ytnuoC  nI  .ytilicaf eht ssecca cilbup eht fo sreb

noitats refsnart etsaw eht ;saera evitca eerht otni dedivid si etis eht ,yrammus )STW(  ytinema civic eht ,
ytilicaf )AC( ni dna - ytilicaf tnemtaert egduls dna llifdnal ehT  .aera gnitsopmoc lessev )FTS(  pu ekam 

eht  snoitcesbus eht ni debircsed era aera hcae ta tuo deirrac seitivitca ehT  .stnenopmoc htfif dna htruof 
.woleb  

 
noitatS refsnarT etsaW .1.1.2  

 
 refsnart siht fo erusolcne eht fo noitcurtsnoC  .1002 ni noitarepo decnemmoc noitats refsnart etsaw ehT

c noitats   .esu ni yltnerruc si ytilicaf ehT  .6002 enuJ ni detelpmoc saw dna 5002 rebotcO ni decnemmo
 etsaw tisoped dna erusolcne eht fo tsae eht morf retne selcihev erehw aera roolf nepo na sesirpmoc tI

.sllaw reknub htiw saera detacided ni lairetam  
 

tacided esehT  dexim llA  .latem dna lairetam neerg ,lairetam yklub ,rebmit tcelloc STW eht ni saera de
.aera elgnis a ni detisoped si etsaw lapicinum  

 
no dedderhs si etsaw neerG  .STW eht ni redderhs a si erehT - ffo lasopsid rof delipkcots dna etis -   .etis

si etsaw rebmiT no dedderhs osla - ffo lavomer litnu delipkcots dna etis -  dedderhs si etsaw ykluB  .etis
no - ffo ot roirp etsaw lapicinum htiw dexim dna etis - .lasopsid etis  

 
.aera noitats refsnart eht ni dettimrep ton era cilbup eht fo srebmeM  

 
ytilicaF ytinemA civiC .2.1.2  

 
 eludehcS htruoF eht fo 31 dna 4 ,3 sessalC rednu desnecil era ytilicaf ytinema civic eht ni seitivitca ehT

:swollof sa debircsed si AC eht fo noitarepo ehT  .6991 tcA tnemeganam etsaW eht fo  
 

citsalp dna draobdrac ,repap fo gnidderhs dna gnilab ,gnilcyceR  fo htron eht ta gnidliub a ni ecalp sekat 
 rieht ot roirp slairetam eseht fo egarots eht rof dedivorp neeb sah aera gnidnats drah A  .etis eht

  .gnidliub eht nihtiw gnigakcap  
 

drah etercnoc a ,daor ssecca etis eht ot tnecajdA - eht rof desu si aera gnidnats  dna noitcelloc ,noitisoped 
 fo egarots eht rof aera nA  .seryt dna ssalg ,sdoog etihw ,etsaw neerg gnidulcni sdoog yklub fo gnildnah
 ta etsaw tisoped nac cilbup eht fo srebmeM  .aera siht ot tnecajda detacol si etsaw suodrazah dlohesuoh

p aera detangised a .AC eht ta dedivor  
 

 etar dradnats a ta dellot si sihT  .9002 yraunaJ ni decudortni saw selbalcycer dlohesuoh rof egrahc A
 era sdoog cinortcele dlohesuoH  .emulov rep detpecca   .snoitalugeR EEEW eht rednu egrahc fo eerf fo 

degrahc era sdoog etihw laicremmoC  smeti esehT  .etar decuder a ta dellot era selbalcycer ykluB  .
.llot lluf ta degrahc si noitats refsnart eht ot nekat etsaw laudiseR  .latem parcs dna seryt edulcni  

 
dim ni detelpmoc saw dna 5002 tsuguA ni decnemmoc AC dengiseder eht fo noitcurtsnoC - .6002  ehT  

.7002 yraurbeF ni cilbup eht ot denepo saw ytilicaf  
 

nI ratsneerG .3.1.2 - aerA gnitsopmoC lesseV  
 

 eht rof )ratsneerG won( dtL gnilcyceR ATIS htiw tcartnoc a otni deretne licnuoC ytnuoC eradliK
ni tolip a fo noitarepo - esehT  .ytilicaf gnitsopmoc lessev  dna 7 ,6 sessalC rednu desnecil era seitivitca 

 etsaW eht fo eludehcS htruoF eht fo 31 dna 11 ,01 ,2 sessalC dna eludehcS drihT eht fo 31
 eht ot tnecajda detacol saw dna 2002 lirpA ni etis ot thguorb saw metsys ehT  .6991 ,tcA tnemeganaM

ni tolip ehT  .STW -  aera detacided a ot 4002 rebmetpeS ni detacoler saw tinu gnitsopmoc lessev
 rebmetpeS ni detelpmoc erew dray dna gnidliub ehT  .aera dray dna gnidliub gnitsopmoc a gnidulcni

.denoissimmoc yltneuqesbus saw metsys detacol ylwen eht dna 4002  



 
u ygolonhcet ehT  ruof era erehT  .noitcurtsnoc raludom fo si )sUCV( stinu tsopmoc lacitrev eht ni des

m52 fo yticapac a htiw hcae ,lliH toilliS ta dellatsni stinu 3 001 fo yticapac latot a gnivig ,  m3  hcaE  .
  .srehto eht fo yltnednepedni derotinom dna detarepo eb nac eludom  nac stinu eht ,elcyc yad 41 a htiW

.)munna rep etsaw doof fo sennot 000,3 ro( doirep taht ni etsaw doof fo sennot 511 ssecorp  
 

 sA  .7002 ecnis gninoitcnuf neeb ton sah dna noitarepo ni ton si ytilicaf gnitsopmoc siht ,yltnerruC
etroper era stluser on ,hcus .ereh d  

 
 

etiS llifdnaL dlO .4.1.2  
 

 gnillifdnaL  .yrrauq levarg dna dnas a sa desu ylsuoiverp aera na ni detacol si etis llifdnal ehT
 gnillifdnaL  .STW eht fo gninoissimmoc eht gniwollof 2002 hcraM ni etis eht ta desaec snoitarepo

91 ylrae eht ni decnemmoc  sa ot derrefer( llifdnal epyt ”esrepsid dna etulid“ a fo gninepo eht htiw s08
.)1 esahP  

 
m000,97 yletamixorppa fo aera na srevoc 1 esahP 2  deniL  .m81 yletamixorppa si ssenkciht etsaW  .

revoc 2 esahP  .)2 esahP sa ot derrefer( 7991 ni detcurtsnoc erew sllec  yletamixorppa fo aera na s
000,42  m2 .m81 yletamixorppa osla si 2 esahP ni ssenkciht etsaW  .  

 
 ehT  .liospot fo mm003 dna yalc ytilibaemrep wol fo m1 revo htiw 8991/7991 ni deppac saw 1 esahP

ae eht ot aera tsegral eht( a1 esahP otni dedivid si aera 1 esahP  eht( b1 esahP dna )STW eht fo ts
.)noitats refsnart eht fo htron eht ot aera detalosi  

 
 sedivorp pac siht taht deerga APE eht dna ,pac yalc tnacifingis a evah ot dnuof yllareneg saw a1 esahP

r saera desilacol taht dedivorp retawdnuorg ot noitcetorp etauqeda  gnippac yalc detnemgua eviece
nur retaw ecafrus lortnoc ot gnidarg dna lairetam - eR  .ffo -  dna pac yalc eht fo noitatnemgua dna gnidarg

 detelpmoc saw ,erutcurtsarfni detaicossa rehto dna ,erutcurtsarfni etahcael dna sag fo noitallatsni
1 .oN 74  .8002 gnirud  2 esahP dna a1 esahP tuohguorht 8002 gnirud dellatsni erew sllew retemaid m

.erutpac sag evorpmi ot metsys noitcartxe sag s’ytilicaf eht otni detcennoc dna  
 

tcartxe sag llifdnal detargetni na fo evisulcni metsys gnippac dereenigne ylluf a deviecer b1 esahP  noi
.8002 ylrae ni detelpmoc saw sihT  .erutcurtsarfni  

 
 sedulcni sihT  .8002 dim ni 2 esahP ni decnemmoc metsys gnippac dereenigne ylluf a fo noitcurtsnoC

.9002 enuJ ni detelpmoc saw krow ehT  .erutcurtsarfni noitcelloc etahcael dna sag llifdnal  
 

eitivitcA  etahcael fo noitcelloc eht ,sag llifdnal fo noitcelloc eht ot detimil won era aera llifdnal eht ta s
.aidem latnemnorivne fo gnirotinom eht dna  

  
 

ytilicaF tnemtaerT egdulS .5.1.2  
 

ebmevoN ecnis egduls fo ekatni eht desaec sah ytilicaf tnemtaert egduls ehT  saw ytilicaf ehT  .2002 r
.sPTWW pilxieL dna nwotsrebsO morf egduls desilibats fo gnitsopmoc eht rof detcurtsnoc  

 
 ta etsaw doof fo gnitsopmoc eht rof 5002 ni latnemnorivnE GET ot detnarg saw noissimrep gninnalP

oc si ytilicaf gnitsopmoc sihT  .ytilicaf eht  on si erehT  .tneserp ta desu gnieb ton tub etelpm
.ytilicaf eht ot nruter ot srotarepo eht morf tnemtimmoc  

 
 
 
 



.3   noitisopmoC dna seititnauQ etsaW  
 

ht fo dne eht ot 0002 morf ytilicaf eht ta yrevocer rof deviecer lairetam fo noitisopmoc dna ytitnauq ehT 0102 e .1.3 elbaT ni deniltuo si doirep gnitroper  
 

 derevoceR selbalcyceR fo yrammuS  :1.3 elbaT 0002( ytilicaF morf )sennoT( - 0102 ) 
 

lairetaM  0002  1002  2002  3002  4002  5002  6002  7002  8002  9002  0102  
 dedderhS

sneerG  
94.301  32.85  2.27  84.92  --  --  --  --  43.933  65.992  87.922  

lateM parcS  69.356  9.293  9.274  13.844  49.225  84.824  88.075  724  45.514  6.413  84.102  
selttoB  80.61  5.51  10.64  62.96  13.39  38.801  61.701  901  85.211  89.17  67.25  

snaC  --  --  --  45.8  83.61  86.41  24.21  824.9  26.3  6.81  1.9  
seirettaB  55.4  8.7  1.21  72.71  64.91  9.12  9.12  82.52  49.61  88.41  26.21  

talF ssalG  23.4  62.91  90.8  97.03  34.54  11.83  48.03  72  68.51  61.51  22.9  
draobdraC  47.861  73.851  99.781  19.612  5.492  5.792  85.472  943  66.872  7.122  67.561  
tnirpsweN  10.74  15  75.93  17.521  71.351  2.531  67.511  921  63.821  24.28  6.26  
 dedderhS

repaP  
--  --  --  77.732  38.331  5.021  41.411  03  65.14  7.44  43.23  

 & liO etsaW
sretliF  

19.3  9.1  5.3  82.6  73.6  77.5  83.7  4 68.2  0 44.2  

 lacirtcelE
sdooG  

22.0  68.36  55.102  71.303  21.603  40.424  8.334  784.023  88.854  84.073  6.233  

B saG seltto  30.2  1.0  96.0  29.7  20.3  26.3  4.1  0 80.1  85.0  45.3  
sehtolC  16.4  --  82.4  47.7  64.01  96.71  46.13  64  22.74  63.62  68.81  

 dlohesuoH
suodrazaH  

--  --  --  39.21  69.32  44.42  81.03  82.63  67.92  47.81  89.91  

scitsalP  --  --  --  27.02  97.74  12.55  66.14  91  66.72  .62 29  23.21  
segdirtraC knI  --  --  --  40.0  --  --  0 0 0 --   

seryT  17.0  --  --  --  9.4  10.51  0 82.8  35.91  42.7  61.9  
 tnecseroulF

sebuT  
--  --  --  --  --  --  83.0  82.0  43.0  65.0  82.0  

enerytsyloP  --  --  --  --  --  --  --  --  25.2  48.0   
muspyG  --  --  --  --  --  --  46.8  6.02  1 81.4  29.32  42  

slatoT  36.900,1  29.837  88.840,1  48.245,1  46.186,1  89.017,1  47.397,1  356.065,1  84.659,1  62.656,1  85.767  



oT( desopsiD dna derevoceR etsaW fo yrammuS :2.3 elbaT 0102 STW lliH toilliS morf )senn  
 

epyT etsaW  naJ  beF  raM  lirpA  yaM  enuJ  yluJ  suguA t peS  tcO  voN  ceD  SLATOT  
               

tuO etsaW neerG  - 85.93  - 88.44  61.9  69.73  5.14  44.72  - 62.92  - - 87.922  
lateM parcS  20.9  61.12  29.61  65.72  20.51  5.53  86.7  81.72  24.52   20.61   84.102  

selttoB  82.6  - 68.5  65.6  65.5  7.5  81.6  9.5  - 27.5  - 5 67.25  
liO etsaW  - - 8.0  - - 68.0  - - - 87.0  - - 44.2  

seirettaB  28.0  66.1  88.0  27.1  41.2   5.2  67.0  47.0   4.1   26.21  
etsaW kluB  63.14  4.08  8.24  48.33  3.85  46.061  8.08  80.61  82.78  46.59  62.14  46.54  40.487  
 tnecseroulF

sebuT  20.0  - - - 80.0  - - 61.0  - - 20.0  - 2.0 8 
seryT  - - - 61.9  - - - - - - - - 61.9  

selttoB saG  5.1  - - - 6.1  - 2.0  - - 42.0  - - 45.3  
sehtolC  48.1  41.1  49.1  28.1  6.1  60.2  2.2  3.1  67.1  84.1  21.1  6.0  68.81  

ssalG talF  - 45.1  - 2 - 2 - 8.2  - - 88.0  - 22.9  
repaP dedderhS  - 6.4  20.4  - 40.5   - 21.9  - - 65.9  - 43.23  

snaC  - - - - - - - - - - 1.9  - 1.9  
enerytsyloP  - - - - - - - - - - - - - 

scitsalP  - - - 82.1  - - - 40.11  - - - - 23.21  
lacirtcelE  88.82  88.82  82.62  80.04  80.03  4.63  3.72  66.33  87.92  25.71  52  47.8  6.233  

.zaH dlohesuoH  - - 22.4  49.3  - 6 - 63.2  - - 64.3  - 89.91  
muspyG  - 83.3  - 87.2  22.2  87.1  83.2  85.1  49.4  3.2  - 46.2  42  

draobdraC  6.61  62.41  41.02  68.11  49.01  4.22  8.02  28.21  2.51  26.51  21.5  - 67.561  
tnirpsweN  5 29.5  23.9  84.5  27.4  80.6  80.5  86.5  24.5  64.4  44.5  - 6.26  

 gnikooC etsaW
liO  - - - - - - - - - - - - - 

 laudiseR dexiM
etsaW  65.9961  87.7951  62.0002  20.3981  08.328  44.583  1.543  23.524  82.103  5.732  47.123  41.492  89.42301  

rebmiT  - - 27.01  - - 86.31  - - - - - - 4.42  
SLATOT  88.0181  03.0081  61.4412  89.5802  62.079  05.617  27.145  02.385  74 28.1  65.014  21.044  67.653  62.23321  



na 1.3 selbaT dnert eht eniltuo ,evoba ,2.3 d rof eht  doirep eht gnirud selbalcycer fo yrevocer  rof latot ehT  .0102 ot 0002 morf
0102  a swohs  deunitnoc raey suoiverp eht morf deldnah lairetam llarevo ni esaerced s lniam(  ,latem parcs ,EEEW yb decneulfni y

)sesaerced gnihtolc dna draobdrac   .  
 

 .etsaw dexim eht htiw ffo desopsid dna etisno dedderhs si etsaw yklub 8002 enuJ fo sA  
 

nI ratsneerG eht ot dereviled etsaw on saw erehT - nitroper eht gnirud ytilicaf gnitsopmoc lesseV  gnitsopmoc ehT  .doirep g
.erutuf elbaeeserof eht rof desolc niamer lliw dna erutlucirgA fo tnemtrapeD eht yb nwod desolc saw ytilicaf  

 
.lliH toilliS rof desnecil segannot eht nihtiw era saera eht fo hcae ta deldnah seititnauq etsaw llA  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ytilibatS epolS dna tnemeltteS  .4  
 

tnemeltteS .1.4  
 detnemucod sA  taht etacidni ecnecil etsaw eht fo gnitnarg eht ecnis tuo deirrac syevrus lacihpargopot launna ,sREA suoiverp ni

melttes on ro elttil .e.i( desilibats sah 1 esahP .)gnirrucco si tne  
 

51 eht ,2 esahP nI -  saw etar tnemelttes launna egareva eht 6002 rebotcO dna 5002 yluJ ni syevrus neewteb lavretni htnom
aw hcihw 5002 ni 2 esahP ta decneirepxe level tnemelttes eht ni esaerced a detneserper sihT  .raey/mm 091 sa dedrocer  s

.mm 035 ta detamitse  
 

 dellatsni saw lairetam yalc fo egrahcrus a erutcurtsarfni noitcartxe sag evitcepser sti dna 2 esahP fo gnippac eht rof noitaraperp nI
tsni gnitatilicaf noitadilosnoc etisno etarelecca ot saw egrahcrus eht fo esoprup ehT  .7002 ylrae  sA  .skrow gnippac eht fo noitalla

 2 esahP no tuo deirrac skrow evisnetxe eht fo tluser a a esab -  yevrus lacihpargopot enil saw  detelpmoc  ehT  .9002 ni
wohs 0102 rof yevrus lacihpargopot s .2 esahP ni tnemelttes emos  

 
 

ytilibatS epolS .2.4  
 

ytilibats epols A  gnidnuorrus sepols eht taht dedulcnoc troper riehT  .setaicossA sredloG yb etis eht rof detcudnoc saw sisylana 
 ,yliheF yb nekatrednu tnemssessa deliated eht htiw delpuoc sihT  .noitaroireted fo sngis gniwohs ton era noitats refsnart eht

2 ni .oC & yenomiT .V xidneppA ni dedulcni ni tnemssessa ytilibats epols eht no troper ehT  .elbats era sepols eht taht snaem 900  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



gnirotinoM latnemnorivnE fo yrammuS .5  
 

norivne eht seificeps ecnecil etsaw eht fo D eludehcS dna 8 noitidnoC  snoitidnoC  .ytilicaf eht fo stnemeriuqer gnirotinom latnem
 dna gnirotinom ylretrauq ruof eht morf stluser eht ssucsid snoitces gniwollof ehT  .derotinom eb ot sretemarap eht tsil 11.8 ot 5.8

.doirep gnitroper eht gnirud stneve gnirotinom launna  
 

dnaL .1.5 saG llif  
 

 ecnecil ehT ffo tceted ot redro ni sllew sag eht ni gnirotinom ylhtnom tcudnoc eesnecil eht taht seriuqer -  dna noitargim sag etis
nom si sag ehT  .sag llifdnal fo noitalumucca tceted ot redro ni sgnidliub etis ni gnirotinom ylkeew G“ a gnisu deroti  ro ”024MF

+0002AG“ arfni citamotua ” -  ,edixoid nobrac fo slevel dna erusserp cirehpsomta tceted hcihw llec lacimehcortcele/resylana der
.negyxo dna enahtem  

 
1002 gniwarD no nwohs si snoitisop gnirotinom eht fo noitacol ehT - 411 - 10 - 300 - neppA ni deniatnoc ,DveR .I xid  ehT  

0102 rof stluser gnirotinom .II xidneppA ni dehcatta era  
 

stluseR fo noitaterpretnI .1.1.5  
 

sgnidliuB etiS  
 

 evah sgnidaer edixoid nobrac dna enahtem etad oT  .sisab ylkeew a no derotinom era sgnidliub etis eht ni snoitartnecnoc saG
  .orez neeb  seciffo etis eht ni dellatsni erew smetsys mrala/noitceted sag citamotuA  .slevel lamron ta dedrocer neeb sah negyxO

.dedrocer neeb evah secnedicni oN  .3002 rebmevoN ni  
 

slleW dna seloheroB saG  
 

r neeb sah lliH toilliS ta sag llifdnal fo noitargim laretaL  denilnu eht( 1 esahP fo gnippac eht gniwollof ,7991 etal ecnis dedroce
  .8991 ni metsys noitcartxe sag evitca na fo noitallatsni eht yb lortnoc rednu thguorb saw noitargim saG  .)llifdnal eht fo noitrop

sys eralf nepo owt leuf ot desu saw detcelloc sag ehT  sa dellatsni neeb dah hcihw eralf desolcne nA  .3002 rebmevoN litnu smet
 sihT   .denoissimmoced seralf nepo owt eht dna enil no thguorb neht saw emmargorp tnemeganam sag llifdnal wen eht fo trap

lifdnal eht fo retemirep eht morf sag deviecer eralf desolcne  otni tup saw tnalp noitasilitu sag llifdnal eht 4002 hcraM nI  .l
  .skrow noitcurtsnoc etisno eht ot gniwo 8002 ni deralf saw sag oN  .llifdnal eht fo eroc eht morf sag eht eviecer ot noitarepo

n eht fo noitelpmoc gniwollof 9002 enuJ ni decnemmocer gniralF .erutcurtsarfni noitcelloc sag we  
 

 gnitsixe redlo eht fo emos ecalper ot 7002 gnirud etis eht dnuora dellatsni dna derob erew sllew sag retemirep wen fo rebmun A
amad neeb evah taht sllew rehto emos dna ylroop gnimrofrep sa deifitnedi neeb evah hcihw sllew  skrow noitcurtsnoc gnirud deg

.8002 enuJ ni ycnegA eht yb detnarg saw sllew eseht gnirotinom trats ot noissimreP  .etisno  
 

0102 eht gniruD  eht evoba slevel saG  .etis eht fo yradnuob nrehtuos eht gnola saw ecnacifingis fo aera eht doirep gnitroper 
 reggirt  eht ta dedrocer neeb evah slevel enahtem desiar tnetsisreP  .llifdnal eht fo yradnuob siht gnola tnelaverp tsom erew level

 edixoid nobraC  .D601G dna 501G ,S401G ,D401G ,301G ta llifdnal KTK ot ecnartne eht ot esolc dna gnidliub GET
p osla erew secnedeecxe .sllew eseht ni tnelaver  

 
 gnicnalab sag llifdnal A  .9002 fo elddim eht ni gniralf fo tnemecnemmocer eht ecnis devorpmi evah noitargim sag fo snrettaP

esu eht taht depoh si tI  .9002 fo dne eht ta deviecer saw oC dna yenomiT ,yliheF morf denoissimmoc ledom  enif lliw loot siht fo 
.secnedeecxe fo dnert drawnwod eht eunitnoc dna tnemeganam sag eht enut  
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sgnidaeR edixoid nobraC .2.5 erugiF 0102( slleW saG retemireP ni ) 
 
 
 

retaW ecafruS .2.5  
 

 gniwarD no nwohs dna 1.5 elbaT ni deniltuo sa )7WS ot 1WS( snoitacol neves eht ta tuo deirrac saw gnirotinom retaw ecafruS
1002 - 411 - 10 - yrd eb ot dnuof saw 5WS  .D veR ,300 0102 ni tisiv etis yreve gnirud  gnirotinom eht fo stluser ehT  .  detneserp era

.II xidneppA ni  
 
 
 



 
snoitacoL gnirotinoM retaW ecafruS .1.5 elbaT  

 
noitatS  gnitsaE  gnihtroN  noitacoL  

 
1WS  612582  323012  goB s’nonnaC morf niard ylretseW  
2WS  863582  224012  5WS fo tneidargnwod niarD  
3WS  538582  476012  WS fo tneidargnwod niarD 4 
4WS  987582  010112   etis eht tseraen niarD – m002  
5WS  444582  369012   etis eht raen niarD – m052  
6WS  096582  970012   tneidargpU – yeffiL .R  
7WS  872582  871012   tneidargnwoD – yeffiL .R  

    
    
    
    
    
    
    

stluseR fo noitaterpretnI .1.2.5  
 

ehT  evitarapmoc rof ,9891 ,snoitaluger retaW ecafruS eht ni deniltuo sa stimil ot derapmoc neeb evah stluser retaw ecafrus 
 sa level reggirt eht evoba erew sretemarap lareves ,raey eht fo esruoc eht revo taht stluser eht morf nees eb nac tI  .ylno sesoprup

eps .snoitaluger eht ni deific  
 

 ,ainommA dna edirolhc ,ytivitcudnoc ,sretemarap eseht fo eerhT  .setis rehto eht naht seulav rotacidni rehgih evah 2WS dna 1WS
sohc erew sretemarap esehT  .ylevitcepser 5.5 dna ,4.5 ,3.5 serugiF ni atad ylretrauq rof dettolp era  ne  srotacidni era yeht esuaceb

l fo .tneulffe lairtsudni ro egawes sa hcus ,secruos rehto morf tcapmi etartsnomed osla yam yeht tub ,tcapmi etahcae  
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 S/U :etoN –  S/D ,maertspu – maertsnwod  
 

afruS ta ytivitcudnoC .3.5 erugiF 0102( stnioP gnirotinoM retaW ec ) 
 

 ot nwonk era slennahc retaw ecafrus eseht ,revewoH  .1WS no llifdnal eht morf tcapmi elbissop a setacidni hparg evoba ehT
 eht ot detubirtnoc evah yam suht dna llifdnal eht fo maertspu si hcihw ,nellucliK edistuo etatse lairtsudni na morf stupni eviecer

w .7WS ,tniop gnirotinom maertsnwod eht ta yeffiL reviR eht fo noitaroireted elbanrecsid on si erehT  .maertsnwod ytilauq reta  
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 S/U :etoN –  S/D ,maertspu – maertsnwod  

 
afruS ta edirolhC .4.5 erugiF 0102( stnioP gnirotinoM retaW ec ) 

 
ht taht ylekil si tI  tI  .slevel ytivitcudnoc hgih eht gnisuac esoht sa secruos emas eht yb desuac era edirolhc fo slevel detavele e

lC l/gm 052 fo timil reggirt eht woleb erew setis lla ta slevel edirolhc taht deton eb dluohs  
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 S/U :etoN –  S/D ,maertspu – maertsnwod  

mas erehW hparg eht tolp ot desu saw timil noitceted eht flah ,noitceted fo timil woleb erew selp  
 

ainommA .5.5 erugiF  afruS ta 0102( stnioP gnirotinoM retaW ec ) 
 

1WS ni slevel ainommA  l reggirt eht woleb deppord tub ,raey eht tuohguorht detavele erew /gm 32.0 fo leve 3 retrauQ ni N l   .
  .1 retrauQ ni 4 WS ni hgih osla saw ainommA  raey eht tuohguorht setis rehto lla ta level reggirt eht woleb erew slevel ainommA

rapa 3Q morf t WS dna 2WS ta esaercni na saw ereht nehw 3 c eht erofereht dna llifdnal eht fo maertspu si 2WS  . i esua  ylekilnu s
 .llifdnal eht eb ot   3WS ni esaercni eht fo esuac ehT   .nwonknu si  

 
 
 



ytilauQ retawdnuorG .3.5  
 

 etal ni devorppa saw erutcurtsarfni gnirotinom weN  .2.5 elbaT ni deniltuo snoitacol eht ta tuo deirrac si gnirotinom retawdnuorG
ihT   .8002 .91 ot 81 morf sllew retawdnuorg fo rebmun eht desaercni s  

 
snoitacoL gnirotinoM retawdnuorG .2.5 elbaT  

 
 noitatS   gnitsaE   gnihtroN  noitacoL  

 
1 HB  238582  408112  tneidargpU  
2 HB  040682  376112  tnecajdA  
3 HB  195582  917112  tnecajdA  
4 HB - 70  417582  54112 9 tneidarG nwoD  
D9 HB  797582  409112  tneidargpU  

D01 HB  224582  845112  tneidarG nwoD  
D11 HB  631582  703112  tneidarG nwoD  

31 HB - 70  417582  954112  tneidargpU  
51 HB - 70  597582  888112   tneidargpU - yrD  

R61 HB - 70  909582  214112   tneidarG nwoD - yrD  
02 KTK  366582  280112  tneidarG nwoD  
1 RWG  891582  913012  tneidarG nwoD  
2 RWG  147582  906012  tneidarG nwoD  
3 RWG  781682  318012  tneidarG nwoD  

2 WP - 90  967582  262212  tneidargpU  
4 WP  306582  897112  tneidargpU  
9 WP  049582  462012  tneidarG nwoD  
11 WP  594582  836012  idarG nwoD tne  
51 WP  366582  538112   tneidargpU - yrD  

 
 

1002 gniwarD no detartsulli era snoitacol gnirotinom retawdnuorg ehT - 411 - 10 -  taht deton eb dluohs tI  .)I xidneppA( D veR 300
51HB ,D01HB snoisacco gnilpmas lla no - R61HB ,R61HB ,70 - ah ro yrd neeb evah 51WP dna 70  egrup ot retaw tneiciffusni d

.elpmas dna  
 
 

stluseR fo noitaterpretnI .1.3.5  
 

 troper APE eht ni tuo tes )VGI( eulaV enilediuG miretnI tnaveler eht htiw derapmoc neeb evah stluser retawdnuorg ehT
nuorG fo noitcetorP eht rof seulaV enilediuG gnitteS sdrawoT‘ .’dnalerI ni retawd  

 
 latot detavele yb detartsnomed sa secruos tniop knat citpes dna larutlucirga yb detcapmi si etis eht fo tneidargpu retawdnuorG

2WP ,D9HB ni smroflioc laceaf dna sllew lla ta smrofiloc - egortin lacainommA raey eht tuohguorhT  .4WP dna 90  edirolhc dna n
2WP dna D9HB ta -   .noitaterpretni siht etaitnatsbus 90  

 
 ,2HB  .llifdnal eht fo noitrop denilnu eht morf tcapmi swohs ti fo tneidargnwod yltcerid dna llifdnal eht htaeneb retawdnuorG

4HB dna 3HB - ortin lacainomma fo slevel detavele evah lla 70 4HB  .smrofiloc latot dna neg -  ,muissatop fo slevel detavele sah 70
 .osla edirolhc dna muidos  

 
51HB - R61HB tnemecalper sti dna( R61HB ,70 -  rof retaw fo semulov tneiciffusni dah evah D01HB noisacco no dna 51WP ,)70

h gnibut gnilpmas raey eht gniruD  .gnilpmas .meht gnikcolb 2HB dna 1HB htob nwod nellaf sa  
 

 sa llifdnal eht morf ecnatsid tnacifingis a dnetxe ton seod llifdnal eht fo noitrop denilnu eht morf gnitluser noitanimatnoc ehT
os m001 naht retaerg detacol era hcihw 02KTK dna D11HB rof stluser eht yb nwohs .llifdnal eht fo htu  
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hparg eht gnittolp rof desu saw noitceted fo timil eht flah ,noitceted fo timil eht woleb erew slevel erehW :etoN  
 

stnioP gnirotinoM retawdnuorG tneidargpU ta sleveL negortiN lacainommA .6.5 erugiF   
enilediuG miretnI ot derapmoC( )eulaV  
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hparg eht gnittolp rof desu saw noitceted fo timil eht flah ,noitceted fo timil eht woleb erew slevel erehW :etoN  
 

7.5 erugiF  ta sleveL negortiN lacainommA . tneidargnwoD stnioP gnirotinoM retawdnuorG   
)eulaV enilediuG miretnI ot derapmoC(  

 
 



 
fo enoN  ni 11WP dna 9WP rof stluser ees( llifdnal eht yb detceffa eb ot raeppa ytilicaf eht fo tneidarg nwod sllew etavirp eht 

o secruos lacol ,sdradnats ytilauq retaw rehto fo eruliaf dna stnuoc mrofiloc hgih fo secnatsni era ereht hguohT  .)II xidneppA  f
 dna lacigoloiborcim siht fo esuac eht eb ot deveileb era )noitcetorp daehllew roop ro sknat citpes ,sdraymraf( noitanimatnoc

oisyhp - .noitanimatnoc lacimehc  
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8.5 erugiF  .  ytivitcudnoC stnioP gnirotinoM retawdnuorG tneidargpU ta sleveL   

etnI ot derapmoC( )eulaV enilediuG mir  
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9.5 erugiF  .  ytivitcudnoC  ta sleveL tneidargnwoD stnioP gnirotinoM retawdnuorG   
)eulaV enilediuG miretnI ot derapmoC(  

 
 
 
 



 
 

etahcaeL .4.5  
 

s dna 3.5 elbaT ni deniltuo )6L ot 1L( snoitacol xis eht ta tuo deirrac si gnirotinom etahcaeL  no nwoh 1002 gniwarD - 411 - 10 -  300
)D veR( II xidneppA ni detneserp era gnirotinom eht fo stluser ehT  .I xidneppA ni  

 
snoitacoL gnirotinoM etahcaeL .3.5 elbaT  

 
 noitacoL   sgnitsaE  sgnihtroN  

  
1L  706582  785112  
2L  577582  384112  
3L  057582  586112  
4L  717582  357112  
5L  747582  466112  
6L  438582  785112  

 
 morf deniatbo eb ton dluoc elpmas a ,eroferehT  .dekcolb emoceb evah dna skrow gnippac eht gnirud degamad erew 6L dna 5L

.spmus etahcael eseht fo rehtie r sa desu neeb evah sllew sag retemaid egral eht fo owT   6L dna 5L rof stnemecalpe  
 
 

stluseR fo noitaterpretnI .1.4.5  
 

 rof snoitartnecnoc lacipyt era eseht dna raey eht tuohguorht sllew etahcael ta erusaem ytivitcudnoc fo slevel eht swohs 9.5 erugiF
etahcael  
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 erugiF 01.5 otinoM etahcaeL ta sleveL ytivitcudnoC . .stnioP gnir  
 

drah eht morf eganiard luof eviecer taht selohnam era 4L dna 3L - no saera gnidnats - evah ,ecneh dna etis   ot ralimis yrtsimehc
.tnuoc mrofiloc laceaf dna latot hgih a sah osla 3L  .etahcael erup naht rehtar retaw mrots detanimatnoc  

 
hcaeL .2.4.5 stluseR leveL eta  

 
  .snoitacol eseht ta renil eht evoba etahcael fo daeh eht ssessa ot ,2L dna 1L ta sisab ylkeew a no derotinom era slevel etahcaeL

‘ taht setats ecneciL etsaW eht fo 2.9.5 noitidnoC  fo level a deecxe ton llahs etsaw eht ni slevel etahcael  eht fo pot eht revo m0.1



’2 esahP ni llifdnal eht fo esab eht ta renil  01.5 erugiF  .9002 rebmevoN no dne eht ta derotser saw 2L dna 1L ot sseccA  .
rebmevoN morf 2L dna 1L ta slevel ethcael ylkeew eht setartsulli 0102 rebmeceD ot 9002 . 
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01/5/1 01/21/1 01/91/1 01/62/1 01/2/2 01/9/2 01/61/2 01/32/2 01/2/3 01/9/3 01/61/3 01/32/3 01/03/3 01/6/4 01/31/4 01/02/4 01/72/4 01/4/5 01/11/5 01/81/5 01/52/5 01/1/6 01/8/6 01/51/6 01/22/6 01/92/6 01/6/7 01/31/7 01/02/7 01/72/7 01/3/8 01/01/8 01/71/8 01/42/8 01/13/8 01/7/9 01/41/9 01/12/9 01/82/9 01/5/01 01/21/01 01/91/01 01/62/01 01/2/11 01/9/11 01/61/11 01/32/11 01/03/11 01/7/21 01/41/21etaD

)m( leveL etahcaeL

1L 2L timiL reggirT
 

eL  .11.5 erugiF 2L & 1L ta sleveL etahca  
 

 etahcaeL  dna spmup wen skrow gnippac eht fo trap sA  .renil eht revo m1 fo stimil eht dedeecxe ton evah 2L dna 1L ni slevel
DACS eht otni detcennoc era srosnes level ehT  .spmus etahcael eht fo htob ni dellatsni erew srosnes level  hcihw metsys A

.2L dna 1L ni etahcael fo slevel eht srotinom ylsuounitnoc dna yllacitamotua  
 
 

esioN .5.5  
 

eludehcs rep sA  D  dna 0102/01/21 no tuo deirrac saw yevrus esion launna eht ,ecneciL etsaW eht fo  no  ehT .0102/11/52 eht
atius erew snoitidnoc rehtaew  no nwohs sa snoitacol 7 eht ta nekatrednu saw gnirotinom esioN  .elb 1002 gniwarD - 411 - 10 -  300

D veR  
 

 fo sruoh eht neewteb 0102/01/21 eht no tuo deirrac saw gnirotinom esioN 00:71 dna 00:11   hcae ta slavretni etunim 03 rof
t neewteb 0102/11/52 no dna noitacol fo sruoh eh  00.71 dna 00.51  esion emit thgin oN  .noitacol hcae ta slavretni etunim 03 rof 

 tnemerusaeM dna noitpircseD( 6991 OSI htiw ecnadrocca ni nekat erew stnemerusaem llA  .ytilicaf eht ta deriuqer si gnirotinom
vnE APE eht dna )esioN latnemnorivnE fo .tnemucoD ecnadiuG yevruS esioN latnemnori  

 
 dna leürB a gnisu tuo deirrac saw yevrus ehT 0522 ræjK   tinu enohporcim roodtuo na htiw )MLS( reteM leveL dnuoS 1 epyT

.8914 epyT  
 

dednemmocer eht gnisu yevrus eht gnicnemmoc ot roirp detarbilac saw tnemurtsni ehT  erup nwonk a dna erudecorp noitarbilac 
 si tfirD  .yad eht fo esruoc eht gnirud tfird drocer ot yevrus eht fo noitelpmoc no detarbilac niaga saw tinu ehT  .ecruos esion enot

.detfird ton dah tinu ehT  .erutarepmet dna edaf yrettab htiw detaicossa yllamron  
 

 nA  .seicneuqerf wol ta ylralucitrap ,enohporcim eht no stceffe suoirups diova ot snoitidnoc mlac eriuqer stnemerusaem dooG
  .timil reppu na s/m 7 htiw ,nekat gnieb era stnemerusaem esion nehw timil derreferp eht si s/m 5 naht ssel fo deeps dniw egareva

W doirep eritne eht rof s/m5 naht ssel fo deeps dniw a htiw dna thgirb ,yrd erew gnirotinom fo syad 2 eht gnirud snoitidnoc rehtae  
 

 no nwohs dna 4.5 elbaT ni deniltuo )7N ot 1N( snoitacol neves eht ta tuo deirrac saw gnirotinom esioN 1002 gniwarD - 411 - 10 -
 300 D veR  detneserp era stluser gnirotinom eht fo yrammus A  .noitacol hcae ta setunim 03 rof nekat erew stnemerusaem esioN  .

5.5 elbaT ni  
 
 
 
 



.4.5 elbaT  snoitacoL gnirotinoM esioN  
 

noitacoL  sgnitsaE  sgnihtroN  
1N  156582  908112  
2N  039582  518112  
3N  380682  112 407  
4N  839582  455112  
5N  838582  494112  
6N  045582  716112  
7N  336582  984112  

 
 
 
 

stluseR fo noitaterpretnI .1.5.5  
 

 tnanimod ehT  .esion emityad rof )A( Bd 55 fo timil APE eht fo ecnadeecxe ni erew derotinom snoitats esion neves eht fo ruoF
esion fo secruos  yawlanraC ,844R eht no ciffarT .ytilicaf lliH toilliS eht ta seitivitca yb desuac ton erew 7N dna 6N ,4N ,1N ta 
 ciffart dna daoR llifdnal KTK eht morf dna ot  esion tnanimod rehtona oslA  .aera eht ni slevel esion ot srotubirtnoc niam eht era 

 6N ta ecruos .nekat gnieb saw gnirotinom esion eht erehw dray eht ni gnildi kcurt eht saw  
.)A(Bd 55 fo timiL APE eht evoba ylthgils ylno era 7N dna 6N stniop gnirotinom ta ecnadeecxe ehT  

 
L eht llA 09FA i eht taht setacidni sihT  .Bd rof timil APE eht rednu era sgnidaer  eht fo %01 naht ssel rof esion tnettimretn

L eht otni llaf yllamron dluow sdnuos ciffarT  .tcapmi tsetaerg eht desuac doirep gnirotinom 01FA  .egnar  
 
 

stnenopmoC lanoT fo tnemssessA .2.5.5  
 

eno a ot tcejbus erew stnemerusaem esion llA - lana dnab evatco driht  derusaem esion eht nihtiw stnenopmoc lanot yfitnedi ot sisy
.stniop gnirotinom eht fo yna ta dedrocer ton saw esion lanoT  .2 xidneppA ni detneserp era sisylana siht fo stluser eht dna  

 
 

stluseR esioN .5.5 elbaT  
 
 

noitacoL  etaD  emiT  0102  
)A(L

QE  

0102  
)A(L

1F 0 

0102  
)A(L F

09  

ecruoS esioN  
 
 

 
 
1N  

 
 

2/11/52
010  

 
 

22.51  
 
 

 
 
5.16  

 

 
 
7.56  

 
 

 
 
1.64  

 
 

 
 

 tnanimod eht si 844R no ciffarT
.noitacol siht ta ecruos esion  

ciffart morf esion etis nO  dna 
 ytinema civic eht ta seitivitca

etis tnatsid dna  
eitivitca rehto morf esion  ffo s

 eht ni draeh eb dluoc etis
.dnuorgkcab  



 
 
2N  

 
 

2/01/21
010  

 
 

94.21  

 
 
9.74  

 
 
7.05  

 
 

 
 
3.24  

 
 

 
 

ikrab goD  morf esion dna gn
b dna ciffart ir  eb dluoc gnosd

 peeJ .dnuorgkcab eht ni draeh
 etis eht hguoht evord reliart dna

.gnirotinom esion gnirud  
 

 
 
3N  

 
 

21 2/01/
010  

 
 

50.61  

 
 
5.34  

 

 
 
1.54  

 
 

 
 
8.93  

 
 

 
 

 yticirtcele eht si esion tnanimoD
 si esion dnuorgkcaB  .nolyp
 yawlanraC eht no ciffart morf

ga , daoR  yrenihcam larutlucir
d dna esion .gnikrab go  

 
 
4N  

 
 

2/01/21
010  

 
 

42.51  

 
 
1.95  

 
 
6.75  

 
 

 
 
6.15  

 
 

 
 

ion tnanimoD  eht no ciffart si es
 KTK gnissecca ciffart dna 844R
 gnimoc si dnuorgkcaB  .llifdnal
 ta tnalp noitasilitu sag eht morf
 no gnitarepo yrenihcam ,KTK

 skcurt morf gnipeeb ,etis
K no gnikrow  tfarcria ,etis KT
dna daeh revo .gnosdrib emos  

 
 
5N  

 
 

2/11/52
010  

 
 
0.61 1 
 
 
 

 
 
2.25  

 
 

 
 
8.35  

 
 

 
 
1.54  

 
 

 
 

 no ciffart saw esion tnanimoD
daoR yawlanraC eht  KTK ot 

etiS  si esion dnuorgkcaB . 
 tuo nerdlihc morf gnimoc

 ta seitivitca dna gniyalp
.yrrauQ narasliK  

 
 
6N  

 
 

2/01/21
010  

 
 

70.21  

 
 
2.65  

 
 

 
 
06  
 
 

 
 
4.24  

 

 
 

 si esion tnanimoD  gnildi kcurt a
 dna etis otni gnivird rac ,etis no

  suounitnoC .844R no ciffart
 dna draeh eb dluoc gnosdrib

 BCJ dedulcni esion dnuorgkcab
kcub   dna llih toilliS ta gnignab te  

sgod gnikrab . 

 
 
7N  

 
 

2/01/21
    010  

 
 

71.11  

 
 

9.55  
 

 
 
2.06  

 
 

 
 
6.44  

 
 

 
 

o ciffarT  daoR yawlanraC eht n
 844R no dna llifdnaL KTK ot

 esion tnanimod eht sedivorp
 esion dnuorgkcaB .secruos

sdrib morf emac gnignis  eht dna 
 gnippirts enahteM ni rewolb

.tnalp  
 
 



 
 
 

 
21.5 erugiF lanA dnaB evatcO 3/1 1N noitacoL esioN  sisy  

 

61 5.13 36 521 052 005 k1 k2 k4 k8 k61 k5.13
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]Bd[

400 210101
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zH 008 :X

Bd 9.83 :qeZL

 
31.5 erugiF sisylanA dnaB evatcO 3/1 2N noitacoL esioN  
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41.5  erugiF sisylanA dnaB evatcO 3/1 3N noitacoL esioN  
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51.5 erugiF sisylanA dnaB evatcO 3/1 4N noitacoL esioN  
 
 
 
 
 
 
 
 



 

 
 
 

61.5 erugiF noitacoL esioN sisylanA dnaB evatcO 3/1 5N  
 
 
 
 

 
 
 

71.5 erugiF sisylanA dnaB evatcO 3/1 6N noitacoL esioN   
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81.5 erugiF sisylanA dnaB evatcO 3/1 7N noitacoL esioN   
 
 
 
 
 

 .6.5 riA gnirotinoM  
 

riA w ecnadrocca ni tuo deirrac saw gnirotinom  deniltuo sa )7D ot 6D & 4D ot 1D( snoitacol xis ta ecnecil eht htiw ecnecil eht hti
1002 gniwarD no nwohs dna 6.5 elbaT ni - 411 - 10 - .II xidneppA ni detneserp era gnirotinom eht fo stluser ehT  .D veR 300  

 
 

snoitacoL gnirotinoM tsuD 6.5 elbaT  
 

noitatS  gnitsaE  gnihtroN  noitacoL  
 

MP/1D 01 1 707582  908112  ytilicaf ot ecnartnE  
2D  139582  518112  ytilicaf fo retemirep nrehtroN  
3D  380682  407112  1 esahP fo retemirep EN  
4D  839582  455112  1 esahP fo retemirep nretsaE  
5D  838582  494112  1 esahP fo retemirep ES  
MP/6D 01 2 2 04558  716112  2 esahP fo retemirep nretseW  
MP/7D 01 3 336582  984112  llifdnal fo retemirep nrehtuoS  

 
 
 

stluseR fo noitaterpretnI 1.6.5  
 

 0102 eht rof sisylana gnirud edam eb dluoc tsud fo noitanimreted oN .sdoirep gnirotinom  
 

 eht nihtiw erew stluser 01MP llA m/gµ 05  3 .)2002 fo 172 .oN IS( snoitalugeR sdradnatS ytilauQ riA eht ni dednemmocer sa timil  
 
 
 



.5 7 tsopmoC .  
 

 ton sah ytilauq tsopmoc ,yltneuqesnoC  .doirep gnirotinom eht gnirud gnitsopmoc rof etis eht otni nekat saw lairetam etsaw oN
gnirud desylana neeb .erutuf elbaeeserof eht rof desolc sniamer ytilicaf gnitsopmoc eht dna raey siht  

 
 
 
.5 8 etamilC .  

 
  .81.5 erugiF ni detartsulli dna 7.5 elbaT ni detneserp era ratsneerG KTK ta dedrocer serugif llafniar launna ehT  

 
llafniaR ylhtnoM .7.5 elbaT ipsnartopavE ,  noitar 0102 ataD erutarepmeT dna  

 
htnoM  )KTK( llafniaR  

)mm(  
noitaripsnartopavE  

)mm( )tnemesaC(  
noitaropavE  

)mm( )tnemesaC(  
ylhtnoM egarevA  

)KTK( erutarepmeT  
(o )C  

yraunaJ  8.35  56.6  8.9  6.1  
yraurbeF  4.74  37.11  5.71  70.2  

hcraM  6.05  86.53  96.15  32.5  
lirpA  2.92  85  60.48  63.8  

yaM  8.33  41.67  79.701  5.01  
enuJ  6.83  99.98  24.321  28.41  
yluJ  6.48  8.87  4.411  90.51  

tsuguA  4.23  40.86  55.79  46.31  
rebmetpeS  221  10.54  59.36  10.31  

rebotcO  4.35  25.72  30.93  48.9  
rebmevoN  2.29  57.01  79.41  7.4  
rebmeceD  42  42.4  21.6  -0 10.  

latoT  266  55.215  64.037   
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1.5 erugiF 0102 .8  erutarepmeT dna llafniaR  



 
snoissimE .6  

 
seititnauQ saG llifdnaL .1.6  

 
21 eht no ycnegA eht ot dettimbus saw nalp tnemeganam sag llifdnal A ht  eht no weiver a deniatnoc nalp ehT  .2002 rebmevoN 

slortnoc   .ledom noitciderp sag a dna etis eht morf noitargim ,sag llifdnal no  
 

  .eralf sag desolcne na dna tnalp noitasilitu sag a fo detsisnoc sihT  .3002 ni metsys noitcelloc sag a dellatsni smetsyS rewoP hsirI
 ni noitarepo otni tup saw eralf sag desolcne ehT  ni denepo dna denoissimmoc saw tnalp noitasilitu sag eht dna 3002 rebotcO

.4002 hcraM  
 

 74 fo noitallatsni eht dedulcni sihT  .metsys noitcelloc sag wen a dellatsni licnuoC ytnuoC eradliK ,skrow gnippac eht fo trap sA
ag desaercni rof sllew retemaid ertem 1  gnippac ehT  .eralf desolcne eht otni detcennoc si metsys noitcelloc wen ehT  .erutpac s

 won era etis eht ta seititnauq saG  .9002 enuJ fo trats eht ta decnemmocer gniralf dna 9002 dim ni detelpmoc erew skrow
tnalp noitasilitu sag eht rewop ot tneiciffusni .    

 
01 x 982.1 ta detamitse saw 0102 rof noitareneg sag llifdnal latoT 7 m 3  etis eht rof sdrocer etsaw eht taht neviG  .meGdnaL gnisu 

 fo edam eb nac etamitse hguor yrev a ylno etelpmoc ton era  laitnetop   .noitareneg sag  
ni deniatnoc si atad snoissime lluF  sag eht rof ezisrevo won si etisno eralf desolcne eht taht deton eb dluohs tI  .troper RTRP eht 

 fo stluser ehT  .laitnetop noitareneg sag eht eguag ot 1102 rof deludehcs si lairt gnipmup sag llifdnal A  .decudorp gnieb semulov
up ot desu eb lliw lairt eht .ezis etairporppa erom fo eralf a esahcr  

 
 nihtiw erew sretemarap llA  .kcats eralf eht morf snoissime fo gnirotinom eht tuo yrrac ot degagne saw dnalerI gnirotinoM ruodO

osla saw tI  .ecnecil etsaw eht fo 4.C eludehcS ni deificeps seulav timil noissime eht  a gniveihca si eralf sag llifdnal eht taht deton 
.III xidneppA ni dedulcni si troper lluf ehT  .%99 naht retaerg fo ycneiciffe noitcurtsed enahtem  

 
 

seititnauQ etahcaeL .2.6  
 

K eht ot ,niam gnisir etahcael a aiv ,degrahcsid si etisno decudorp etahcael ehT  nellucliK ehT  .emehcs egarewes nellucli
 enahtem a hguorht depmup si etahcael ehT  .PTWW nwotsrebsO ot ,niam gnisir etahcael a aiv ,deknil si emehcs egarewes

.9002 hcraM fo sa detamotua ylluf won si metsys etahcael ehT  .egrahcsid ot roirp tnalp gnippirts  
 

.2.6 elbaT ni detneserp era ylhtnom etis eht morf devomer semulov ehT  
 

1.6 elbaT fo seititnauQ . 0102 etiS morf devomeR etahcaeL  
 

htnoM  ytitnauQ  
m3 

htnoM  ytitnauQ  
m3 

yraunaJ  009  yluJ  896  
yraurbeF  138  tsuguA  782  

hcraM  142  rebmetpeS  358  
lirpA  sdrocer oN  rebotcO  785  

yaM  781  rebmevoN  9721  
enuJ  991  rebmeceD  886  

  latoT  057,6  
 
 

retawdnuorG ot snoissimE tceridnI .3.6  
 

 ,metsys gnippac a fo noitallatsni eht gniwollof sraey evif tsap eht ni desiminim neeb evah 1 esahP gniretne llafniar fo semuloV
a gnisirpmoc   .ydob etsaw eht morf yawa retaw ecafrus eht fo gnitcerid eht dna ,liospot fo mm003 dna yalc redluob fo m1 tsael t

m062,66 detamitse na morf ,detareneg gnieb etahcael fo emulov eht ni esaerced tnacifingis a neeb sah ereht neht ecniS 3  rep 
sab( 7991 ni munna gnol no de -  ot )seulav llafniar naem ylhtnom mret 912,2 m 3 0102 ni munna rep  htaeneb ytilauq retawdnuorG  .

nwod dna - .sdnert ssessa ot derotinom ylesolc gnieb si etis eht fo tneidarg  
 



sa etis eht rof noitaluclac ecnalab retaw a tuo stes noitces gniwollof ehT  testuo eht ta etats ot tnatropmi si ti ,revewoH  .elohw a 
:snoitaluclac eseht ni desu gnieb snoitpmussa eht  

 
  laicifitra na eviecer ton did aera sihT  .yrrauq desusid a ni detisoped saw llifdnal lliH toilliS fo 1 esahP ni decalp etsaW

t htiw ;metsys gninil  eht fo saera lla morf detareneg etahcaeL  .retawdnuorg lacol eht retne nac etahcael taht tluser eh
 sah tI  .tnemtaert rof PTWW nwotsrebsO ot degrahcsid dna metsys noitcelloc etahcael eht ni detcelloc si ytilicaf

t fo sesoprup eht rof demussa neeb erofereht  ylno detareneg era retawdnuorg ot snoissime tceridni taht snoitaluclac eseh
.llifdnal eht fo 1 esahP morf  

 
tahcael fo emulov detaluclac ehT 0102 ni 1 esahP morf detareneg e  ta detamitse neeb sah 189,2   .3m 057,6  morf detcelloc saw 3m

 eht fo noitrop denil eht d dna etis rof PTWW nwotsrebsO ot degrahcsi  nI  .tnemtaert  eht u setulid etahcael eht aera deniln  dna 
.tnemnorivne ecafrusbus eht ni sesrepsid  

 
 

snoitaluclaC ecnalaB retaW ylhtnoM .4.6  
 

 deniltuo sa detaluclac neeb evah snoitaluclac ecnalab retaw ylhtnom ehT  elbaT ni desirammus era stluser ehT  .III xidneppA ni
ma detciderp ehT  .3.6 derapmoc eb nac etahcael fo tnuo .htnom hcae etis morf devomer tnuoma lautca eht htiw  

 
of sa ,ytilicaf eht fo stnemele tnereffid eht rof tuo deirrac erew snoitaluclac ecnalab retaW :swoll  

 
  1 esahP – llifdnal fo noitrop denilnu  
  2 esahP – llifdnal fo noitrop denil  
 noitatS refsnarT etsaW  
 ytilicaF ytinemA civiC  
 .cte knat citpes ;rehtO  

 
 1 esahP .1.4.6 – llifdnaL fo noitroP denilnU  

 
esrepsid dna etulid eht no seiler llifdnal eht fo 1 esahP   .7991 ni pac lanif a deviecer aera ehT  .etahcael htiw gnilaed rof dohtem 

dim detelpmoc erew pac yalc eht evorpmi ot skrow noitatnemgua tneceR -  rof tuo deirrac snoitaluclac ecnalab retaw ehT  .8002
 detalocrep llafniar tnedicni fo %01 taht demussa 1 esahP  noitaripsnartopave laitnetoP  .ydob etsaw eht otni pac lanif siht hguorht

.tnuocca otni nekat osla si  
 

 2 esahP .2.4.6 – L llifdnaL fo noitroP deni  
 

idemretni mm003 a deviecer sllec ehT  .2002 hcraM ot 7991 rebotcO morf etsaw detpecca llifdnal eht fo 2 esahP  yalc fo pac eta
 demussa aera siht rof noitaluclac ecnalab retaw ehT  .8002 dna 7002 gnirud pac lanif a deviecer yehT  .erusolc rieht gniwollof

etahcael siht fo llA  .ydob etsaw eht otni pac citehtnys eht hguorht detalocrep llafniar tnedicni eht fo %01 taht  ni detcelloc saw 
 nekat saw noitaropave laitnetoP  .metsys egarewes nellucliK eht ot egrahcsid ot roirp ,noogal eht ot depmup dna sllec denil eht

.tnuocca otni  
 

noitatS refsnarT etsaW .3.4.6  
 

lloc si noitats refsnart etsaw eht fo aera roolf eht morf ffonuR  detcelloc si etahcael ehT  .metsys noitcelloc etahcael eht otni detce
 otni detcerid dna noitats refsnart eht fo foor eht morf detcelloc si retawniaR  .noogal eht ot depmup si dna pmus pmup a ni

.sknat noitcelloc retawniar  
 

ertneC ytinemA civiC .4.4.6  
 

 llA  erofereht dna ytilicaf eht fo renroc nrehtron eht ta detacol tip kaos a ot detcerid era aera ytinema civic eht no stnedicni llafniar
.slevel etahcael tceffa ton seod  

 
 
 
 
 



ytilicaF tnemtaerT egdulS .5.4.6  
 

aicossa seitivitca eht yb detareneg ton si etahcaeL ,ytilicaf gnitsopmoc eht htiw det 0102 eht rof evitcani saw hcihw  gnirotinom 
.doirep  

 
 

semuloV etahcaeL .6.4.6  
 

ytilicaf eht ta detareneg etahcael fo semulov lautca dna detciderp eht seniltuo 3.6 elbaT  
 

2.6 elbaT caeL . 0102 rof semuloV etah  
 

noitacoL  ahcaeL detareneG et  
m( 3) 

aerA llifdnaL 1 esahP  1892  
aerA llifdnaL 2 esahP  609  
noitatS refsnarT etsaW  429  

etahcaeL fo emuloV detciderP latoT  
)1 esahP gnidulcxE(  

912,2  
( 189,2 ) 

 
devomeR etahcaeL fo emuloV latoT detciderP  

 
912,2  

 
 

v ehT devomer etahcael fo emulo 057,6 ,0102 ni m3 912,2 ot derapmoc si , m3  rof detciderp taht ssel etahcael fo emulov detciderp( 
fo ecnereffid a si sihT  .)1 esahP 135,4  eht ot eud eb yam sihT  .3m  etis eht fo noitrop denilnu eht morf retaw dehcrep fo gnipmup

el eht ot degrahcsid saw hcihw .tnalp tnemtaert etahca  
 
 

iS .5.6 0102 gnirud skroW tnempoleveD et  
 

0102 gnirud etisno tnempoleved on saw erehT  
 

 rof skroW tnempoleveD desoporP .6.6 1102  
 

 ytitnauq dna ytilauq sag wol ta gnitarepo fo elbapac eralf desolcne wen a fo noitallatsni dna esahcruP . 
 
 

noitarotseR etiS llifdnaL .1.6.6  
 

:swollof sa si etis eritne eht rof nalp noitarotser ehT  
 B1 esahP  

,dennalp si aera siht fo noitarotser rehtruf oN  
 

 A1 esahP  
,dennalp si aera siht fo noitarotser rehtruf oN  

 
 2 esahP  

si aera siht fo noitarotser rehtruf oN dennalp  
 
 
 

 
 
 
 
 



stegraT latnemnorivnE  .7  
 

 dehsilbatse neeb sah )PME( emmargorP tnemeganaM latnemnorivnE na ecnecil etsaw eht fo .3.2 noitidnoC htiw ecnailpmoc nI
a stegraT dna sevitcejbO eht gniveihca rof elacsemit eht sedulcni PME ehT  .ytilicaf eht rof  ytilibisnopser fo noitangised eht dn

.stegraT dna sevitcejbO eht gniveihca rof  
 

.etis ytinemA civiC eht ta elbissop erehw sremotsuc citsemod fo tuphguorht eht esaercnI  .1  
 

.stelhpmap dna gnisitrevda erom yb gnilcycer ni ssenerawa esaercnI   .2  
 

nitnoC  .3 .elbissop erehw ,srebmun esaercni dna emmargorP ruoT loohcS eht eu  
 

.stcudorp elbalcycer rof stekram wen ecruos ot stroffe eunitnoC  .4  
 

.sesoprup yalpsid rof slairetam elbalcycer morf edam nedrag a dliuB  .5  
 

.elbissop erehw ,setar gnilcycer esaercnI  .6  
 

.noitpmusnoc ygrene ecuder ot ruovaedne oT  .7  
 

 gnisaerced fo tnemeganam tneiciffe erom etatilicaf ot eralf GFL cifirolac wol ,desolcne wen a fo noitallatsni dna tnemerucorP  .8
.ytilauq dna ytitnauq sag  

 
nola yllaicepse ,noitargim sag fo noitasiminiM  .9 .etis eht fo yradnuob nrehtuos eht g  

 
 
 

7 elbaT 1102 stegraT dna sevitcejbO  .1.  
 

tegraT/evitcejbO  0102 gnirud ssergorP  
 

elbissop erehw sremotsuc citsemod fo tuphguorht eht esaercnI  nO - gniog  
telhpmap dna gnisitrevda erom yb gnilcycer ni ssenerawa esaercnI s nO - gniog  

 erehw ,srebmun esaercni dna emmargorP ruoT loohcS eht eunitnoC
elbissop  

nO - gniog  

stcudorp elbalcycer rof stekram wen ecruos ot stroffe eunitnoC  nO - gniog  
sesoprup yalpsid rof slairetam elbalcycer morf edam nedrag a dliuB   kcal ot eud denoptsoP gnidnuf fo  

elbissop erehw ,setar gnilcycer esaercnI  nO - gniog  
.noitpmusnoc ygrene ecuder ot ruovaedne oT  nO - gniog  

eralf GFL cifirolac wol ,desolcne wen a fo noitallatsni dna tnemerucorP  tuo deirrac eb ot lairt gnipmuP  
noitargim sag fo noitasiminiM   sihT  & 8 stegraT htiw mednat ni deveihca eb lliw

01  
 

 
 

 
smroF & serudecorP etiS .2.7  

 
no desu smrof eht ot egnahc on neeb sah erehT - .REA 4002 eht ni dedivorp sa ,etis  

 
 
 
 
 
 
 



suoenallecsiM .8  
 

noitpmusnoC ygrenE .1.8  
 

hT 0102 ni esu ygrene rof serugif e f sa era :swollo  
 

 )etamixorppa( hWk 000,571  :yticirtcelE  
 )etamixorppa( sertil 000,21  :leuF  
 m 000,1  :retaW 3 )etamixorppa(  

 
 

yrammuS stnialpmoC dna stnedicnI .2.8  
 

s eht ta dleh si hcihw ,retsiger a no stnialpmoc dna stnedicni etis lla sdrocer reganam ytilicaf ehT  reganam ytilicaf ehT  .eciffo eti
etceted neeb sah sag llifdnal oN  .ycnegA eht ot slevel reggirt sag llifdnal eht fo sehcaerb fo stnedicni 21 detroper  etisno eht ni d

0102 ni sgnidliub   .  
 

nosrep morf deviecer erew stnialpmoc oN  ni ytilicaf eht gnidrager s 0102 . 
 

noisivorP laicnaniF .3.8  
 

 fo noitubirtnoc launna na syap licnuoC ytnuoC eradliK ,ytilicaf eht rof ecnecil etsaw eht fo trap sA  fo tsoc eht sdrawot 966,12€
.ytilicaf eht gnirotinom  

 
erutcurtS gniffatS & tnemeganaM .3.8  

 
 neeb sah ytilicaf eht fo erutcurts gniffats dna tnemeganam ehT   .VI xidneppA ni dedulcni  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
I xidneppA  
 

gniwarD  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



II xidneppA  
 

stluseR gnirotinoM  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



0102 naJ  0102 beF  0102 raM   
 gnirotinoM

noitacoL  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
s9G  0.0  0.0  7.02  0.0  8.0  5.91  0.0  4.1  7.71  
s01G  0.0  1.0  7.02  0.0  0.0  2.91  0.0  0.0  1.91  

92G  0.0  1.7  4.3  0.0  5.4  1.31  0.0  6.5  8.21  
95G  0.0  1.2  6.91  0.0  0.1  3.81  0.0  4.1  1.81  
06G  nekorB paT  nekorB paT  nekorB paT  
16G  0.0  7.4  2.71  0.0  6.01  7.8  0.0  9.11  3.9  
56G  0.0  2.2  4.91  0.0  2.6  9.21  0.0  4.5  31  
66G  1.0  0.8  7.0  1.0  5.7  2.1  1.0  4.7  4.0  
76G  0.0  5.3  8.11  0.0  8.4  0.01  0.0  2.5  5.01  
17G  0.0  0.1  1.91  0.0  8.0  9.81  0.0  7.0  5.81  
27G  dessiM  0.0  7.0  9.81  0.0  7.0  5.81  
57G  9.3  2.61  7.7  0.0  4.7  9.01  0.0  6.8  1.11  
77G  2.0  0.4  1.91  0.0  5.1  3.81  0.0  8.1  2.81  
87G  nekorB paT  nekorB paT  nekorB paT  
97G  0.0  7.0  0.02  0.0  9.1  7.61  0.0  3.2  7.61  
08G  0.0  7.1  3.8  0.0  5.2  0.41  0.0  4.2  8.31  
18G  0.0  4.6  4.11  0.0  0.5  9.31  0.0  2.5  6.41  
28G  0.0  2.0  6.02  0.0  5.0  1.91  0.0  8.0  2.81  
001G  0.0  6.0  0.81  0.0  6.0  4.81  0.0  8.0  3.71  
101G  0.0  2.0  6.02  0.0  0.0  1.91  0.0  9.5  3.8  
201G  0.0  7.0  3.02  0.0  2.0  0.91  0.0  7.0  9.91  
301G  0.0  1.0  6.02  2.71  9.61  3.2  5.52  8.32  0.1  
d401G  9.43  1.81  3.2  6.23  2.61  0.4  6.33  1.51  3.1  
s401G  8.53  3.11  0.0  8.62  2.21  5.1  7.03  6.21  5.0  

501G  0.0  1.0  6.02  2.73  1.02  2.1  4.24  3.92  5.0  
d601G  1.4  6.21  2.8  6.3  3.41  2.6  9.4  6.31  0.5  

801G  dedoolF  dedoolF  dedoolF  
s901G  4.0  7.0  02 1.  5.0  0.1  7.81  8.81  6.22  0.1  

011G  0.0  3.1  1.02  0.0  9.0  7.81  0.0  0.9  6.9  
111G  0.0  4.2  9.71  0.0  2.3  2.51  0.0  4.4  3.41  
211G  0.0  4.0  5.02  0.0  5.0  8.81  0.0  6.2  1.71  
311G  0.0  1.0  7.02  0.0  5.0  2.91  0.0  0.4  9.21  
s411G  0.0  0.0  7.02  0.0  0.0  5.02  sseccA oN  

11G 5- 70  0.0  0.0  7.02  0.0  0.0  1.91  0.0  0.0  1.91  
002G - 70  0.0  0.0  8.02  0.0  0.0  2.02  0.0  6.0  3.81  
102G - 70  0.0  1.0  7.02  0.0  1.0  2.02  0.0  0.0  9.81  
003G - 70  0.0  3.0  5.02  0.0  0.0  1.02  0.0  0.0  91  
103G - 70  0.0  6.0  5.91  0.0  2.0  1.02  0.0  2.0  8.81  
203G - 70  0.0  1.1  1.51  0.0  6.0  6.91  0.0  8.0  7.71  
303G - 70  0.0  5.0  8.81  0.0  4.0  2.91  0.0  6.0  2.81  
004G - 70  9.1  7.6  5.31  6.1  4.6  2.31  4.1  7.21  9.4  
104G - 70  0.0  9.0  9.91  0.0  2.1  9.71  0.0  5.1  4.71  
 



0102 rpA  0102 yaM  0102 nuJ   
 gnirotinoM

noitacoL  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
HC 4 

)v/v %(  
OC 2 

)v/v %(  
O2 

)v/v %(  
s9G  0 3.1  2.71  0 6.1  2.71  0 4.1  7.71  
s01G  0 0 1.91  0 0 2.91  0 0 1.91  

92G  0 3.6  6.01  0 0.4  5.51  0 6.5  8.21  
95G  0 8.8  9.9  0 1.31  1.4  0 4.1  1.81  
06G  nekorB paT  nekorB paT  nekorB paT  
16G  0 7.01  9.01  0 8.21  4.8  0 9.11  3.9  
56G  0 2.7  5.9  2.0  1.7  2.11  0 4.5  31  
66G  1.0  6.8  1.1  1.0  2.8  3.1  1.0  4.7  4.0  
76G  0 4.5  6.21  0 9.3  8.41  0 2.5  5.01  
17G  0.0  0.1  2.91  0 8.1  9.51  0 7.0  5.81  
27G  0 9.1  8.71  0 0 4.91  0 7.0  4.81  
57G  7.5  9.71  4.0  3.0  8.9  3.7  0 6.8  1.11  
77G  1.0  3.5  9.71  0 1.2  0.71  0 8.1  2.81  
87G  nekorB paT  nekorB paT  nekorB paT  
97G  0 9.1  8.41  0 1.1  2.71  0 3.2  7.61  
08G  0 8.4  4.9  0 9.3  4.11  0 4.2  8.31  
18G  0 6.6  1.11  0 1.6  4.21  0 2.5  6.41  
28G  0 7.0  9.81  0 7.0  3.81  0 8.0  2.81  
001G  0 8.0  7.71  0 1.1  2.51  0 8.0  9.51  
101G  0 9.5  1.8  0 2.0  8.81  0 1.0  2.91  
201G  0 6.0  7.81  0 4.0  7.81  0 5.0  8.81  
301G  6.42  4.12  0.1  0 2.0  91  0 2.0  91  
d401G  6.31  7.7  0.11  2.72  3.41  2.3  4.23  51  6.1  
s401G  3.81  9.8  0.7  9.12  8.21  8.1  8.62  9.41  2.0  

501G  dedoolF  doolF de     
d601G  1.4  6.11  4.5  2 01  9.6  1.1  1.9  8.7  

801G  dedoolF  dedoolF  dedoolF  
s901G  0 5.0  6.91  0 0 3.91  0 9.0  3.41  

011G  0 1.0  3.91  0 3.1  1.81  0 9.0  8.81  
111G  0 7.1  8.61  0 1.2  3.61  0 9.1  6.71  
211G  0 1.1  4.71  0 6.0  5.81  0 7.0  91  
311G  0 5.0  1.81  0 5.0  .81 7 0 4.0  91  
s411G  0 9.1  6.61  0 5.1  5.61  0 7.0  3.81  

511G - 70  0 1.3  1.31  0 4.0  81  0 0 1.91  
002G - 70  0 0 6.91  0 0 8.81  0 6.0  3.81  
102G - 70  0 0 1.91  0 0 8.81  0 0 9.81  
003G - 70  0 0 2.91  0 1.0  9.81  0 0 91  
103G - 70  0 3.0  0.91  0 4.0  3.81  0 2.0  8.81  
203G - 70  0 0 91 3.  0 0 91  0 8.0  7.71  
303G - 70  0 4.0  7.91  0 8.0  4.61  0 6.0  2.81  
004G - 70  0.2  3.7  9.21  1.2  4.6  2.31  4.1  7.21  9.4  
104G - 70  0 6.0  6.91  0 9.0  1.91  0 5.1  4.71  
 



 
0102 yluJ  0102 tsuguA  0102 rebmetpeS   

 gnirotinoM
noitacoL  

HC 4 
)v/v %(  

OC 2 
)v/v %(  

O2 
)v/v %(  

HC 4 
( )v/v %  

OC 2 
)v/v %(  

O2 
)v/v %(  

HC 4 
)v/v %(  

OC 2 
)v/v %(  

O2 
)v/v %(  

s9G  0 0 2.71  0 0 2.71  0 0 7.71  
s01G  sseccA oN  0 0 2.91  0 0 1.91  

92G  0 7.8  6.01  0 2.4  5.51  0 7.5  8.21  
95G  0 2.7  3.11  0 1.5  4.51  0 3.1  1.81  
06G  nekorB paT  nekorB paT  nekorB paT  
16G  0 9.01  9.01  0 31  4.8  0 4.11  5.7  
56G  0 4.7  5.9  2.0  1.7  2.11  0 4.5  31  
66G  2.0  8.8  1.1  2.0  2.8  3.1  1.0  4.7  4.0  
76G  0 4.6  6.21  0 9.3  8.41  0 2.5  5.01  
17G  0 9.1  21  0 8.1  9.51  0 7.0  5.81  
27G  0 9.1  8.71  0 0 4.91  0 9.0  4.81  
57G  0 4.81  4.0  5.0  8.01  3.7  0 4.8  1.11  

G 77  0 6.21  0.11  0 6.2  71  0 8.1  2.81  
87G  nekorB paT  nekorB paT  nekorB paT  
97G  0 9.1  8.41  0 1.1  2.71  0 3.2  7.61  
08G  0 8.4  4.9  0 9.3  4.11  0 4.2  8.31  
18G  0 6.6  1.11  0 1.6  4.21  0 2.5  6.41  
28G  0 7.0  9.81  0 7.0  3.81  0 8.0  2.81  
001G  0 8.0  7.51  0 1.1  2.51  0 .0 8 9.51  
101G  0 9.0  1.81  0 2.0  8.81  0 1.0  2.91  
201G  0 6.0  7.81  0 4.0  7.81  0 5.0  8.81  
301G  4.6  1.6  7.41  0 3.0  91  0 3.0  91  
d401G  6.41  8.7  0.11  1.72  2.41  2.3  6.23  1.51  6.1  
s401G  2.81  5.9  0.7  2.22  9.21  8.1  8.72  51  2.0  

501G  dedoolF  3.92  91  6.3  dedoolF  
601G d 7.4  6.21  4.5  2 9.9  7 2.1  1.01  8.6  
801G  dedoolF  dedoolF  dedoolF  
s901G  6.7  3.9  6.9  0 0 3.91  0 8.6  3.41  

011G  0 1.0  3.91  0 3.1  1.81  0 9.0  8.81  
111G  0 2.2  8.61  0 3.2  3.61  0 2 6.71  
211G  0 5.1  4.71  0 8.0  5.81  0 7.0  91  
311G  0 0.1  1.81  0 4.0  7.81  0 2.0  91  
s411G  0 3.2  6.61  0 2.2  5.61  0 3.1  3.81  

511G - 70  0 1.3  1.31  0 4.0  81  0 6.1  9.41  
002G - 70  0 0 6.91  0 0 8.81  0 6.0  3.81  
102G - 70  0 0 1.91  0 0 8.81  0 0 9.81  
003G - 70  0 0 2.91  0 1.0  9.81  0 0 91  
103G - 70  0 3.0  0.91  0 4.0  3.81  0 2.0  8.81  
203G - 70  0 0 3.91  0 0 91  0 8.0  7.71  
303G - 70  0 4.0  7.91  0 8.0  4.61  0 6.0  2.81  
004G - 70  8.2  3.8  4.01  2 8.5  4.31  2.1  8.21  8.4  
104G - 70  0 6.3  5.51  2.0  6.0  7.91  0 5.1  4.71  



 
tcO 0102  voN 0102  ceD 0102   

 gnirotinoM
noitacoL  

HC 4 
)v/v %(  

OC 2 
)v/v %(  

O2 
)v/v %(  

HC 4 
)v/v %(  

OC 2 
)v/v %(  

O2 
)v/v %(  

HC 4 
)v/v %(  

OC 2 
)v/v %(  

O2 
)v/v %(  

s9G  0 0 2.71  0 0 2.71  0 0 7.71  
s01G  sseccA oN  0 0 2.91  0 0 1.91  

92G  0 7.8  6.01  0 2.4  5.51  0 7.5  8.21  
95G  0 2.7  3.11  0 1.5  4.51  0 3.1  1.81  
06G  nekorB paT  nekorB paT  nekorB paT  
16G  0 9.01  9.01  0 31  4.8  0 4.11  5.7  
56G  0 4.7  5.9  2.0  1.7  2.11  0 4.5  31  
66G  2.0  8.8  1.1  2.0  2.8  3.1  1.0  4.7  4.0  
76G  0 4.6  6.21  0 9.3  8.41  0 2.5  5.01  
17G  0 9.1  21  0 8.1  9.51  0 7.0  5.81  
27G  0 9.1  8.71  0 0 4.91  0 9.0  4.81  
57G  0 4.81  4.0  5.0  8.01  3.7  0 4.8  1.11  
77G  0 6.21  0.11  0 6.2  71  0 8.1  2.81  
87G  nekorB paT  nekorB paT  nekorB paT  
97G  0 9.1  8.41  0 1.1  2.71  0 3.2  7.61  
08G  0 8.4  4.9  0 9.3  4.11  0 4.2  8.31  
18G  0 6.6  1.11  0 1.6  4.21  0 2.5  6.41  
28G  0 7.0  9.81  0 7.0  3.81  0 8.0  2.81  
001G  0 8.0  7.51  0 1.1  2.51  0 8.0  9.51  
101G  0 9.0  81 1.  0 2.0  8.81  0 1.0  2.91  
201G  0 6.0  7.81  0 4.0  7.81  0 5.0  8.81  
301G  4.6  1.6  7.41  0 3.0  91  0 3.0  91  
d401G  6.41  8.7  0.11  1.72  2.41  2.3  6.23  1.51  6.1  
s401G  2.81  5.9  0.7  2.22  9.21  8.1  8.72  51  2.0  

501G  dedoolF  3.92  91  6.3  dedoolF  
d601G  7.4  6.21  4.5  2 9.9  7 2.1  1.01  8.6  

801G  dedoolF  dedoolF  dedoolF  
s901G  6.7  3.9  6.9  0 0 3.91  0 8.6  3.41  

011G  0 1.0  3.91  0 3.1  1.81  0 9.0  8.81  
111G  0 2.2  8.61  0 3.2  3.61  0 2 6.71  
211G  0 5.1  4.71  0 8.0  5.81  0 7.0  91  
311G  0 0.1  1.81  0 4.0  7.81  0 2.0  91  
s411G  0 3.2  6.61  0 .2 2 5.61  0 3.1  3.81  

511G - 70  0 1.3  1.31  0 4.0  81  0 6.1  9.41  
002G - 70  0 0 6.91  0 0 8.81  0 6.0  3.81  
102G - 70  0 0 1.91  0 0 8.81  0 0 9.81  
003G - 70  0 0 2.91  0 1.0  9.81  0 0 91  
103G - 70  0 3.0  0.91  0 4.0  3.81  0 2.0  8.81  
203G - 70  0 0 3.91  0 0 91  0 8.0  7.71  
303G - 70  0 4.0  7.91  0 8.0  4.61  0 6.0  2.81  
004G - 70  8.2  3.8  4.01  2 8.5  4.31  2.1  8.21  8.4  
104G - 70  0 6.3  5.51  2.0  6.0  7.91  0 5.1  4.71  



 
retemaraP  1 WS  2 WS  3 WS  4 WS  6 WS  7 WS  

 
 CAM  

Hp  
)stinu Hp(  

8 1.8  7.7  5.6  8 3.8   5.5 – 8.8  

52 @ ytivitcudnoC oC 
)mc/Sm(  

71.1  98.0  0 96.  93.0  43.0  93.0  1 

negortiN lacainommA  
)l/gm(  

52.1  190.0  310.0  4.2  660.0  10.0<  32.0  

OD  
)tas %(  

3.79  4.08  4.56  5.9  5.88  RN   lamronbA oN
egnahC  

DOC  
)l/gm(  

01  8 5<  06  7 6 04  

DOB  
)l/gm(  

2<  2<  2<  71  3 2<  5 

edirolhC  
)lC l/gm(  

79  07  51  02  21  51  052  

S latoT sdiloS dednepsu  
)l/gm(  

3 21  222  5892  6 2<  05  

erutarepmeT  
(o )C  

0.2  8.4  4.3  2.2  4.4  RN   lamronbA oN
egnahC  

 
retemaraP  1 WS  2 WS  3 WS  4 WS  6 WS  7 WS  

 
 CAM  

Hp  
)stinu Hp(  

51.8  90.8  9.7  41.8  51.8   5.5 – 8.8  

52 @ ytivitcudnoC oC 
)mc/Sm(  

12.1  228.0  .0 846  962.0  872.0  1 

negortiN lacainommA  
)l/gm(  

672.0  2.0<  2.0<  2.0<  2.0<  32.0  

DOC  
)l/gm(  

1.62  4.71  0451  6.31  4.31  04  

DOB  
)l/gm(  

60.1  1<  5.31  1<  1<  5 

edirolhC  
)lC l/gm(  

261  6.08  3.61  9.9  4.11  052  

sdiloS dednepsuS latoT  
)l/gm(  

5.8  5.22  0232  

 oN  
elpmaS  

2 2<  05  

 
retemaraP  1 WS  2 WS  3 WS  4 WS  6 WS  7 WS  

 
 CAM  

Hp  
)stinu Hp(  

93.8  4.8  81.8  14.8   5.5 – 8.8  

02 @ ytivitcudnoC oC 
)mc/Sm(  

747.0  266.0  715.0  852.0  1 

negortiN lacainommA  
)l/gm(  

2.0<  782.0  283.0  2.0<  32.0  

DOC  
)l/gm(  

4.23  5.84  412  1.63  04  

DOB  
)l/gm(  

67.1  69.1  80.4  80.1  5 

edirolhC  
)lC l/gm(  

5.47  2.55  11  9 052  

sdiloS dednepsuS latoT  
)l/gm(  

12  5.8  692  

 oN  
elpmaS  

95  

 oN  
elpmaS  

05  

 



retemaraP  3 HB  4 HB -
70  

 HB
D9  

 HB
D 11  

 KTK  
02  

RWG  
1  

 RWG
2 

RWG  
3  

VGI  

Hp  
)stinu Hp(  

7 7 7 4.7  1.7  2.7  1.7  7  5.6 - 5.9  

 ytivitcudnoC
 52@ oC 

)mc/Sm(  

37.0  83.3  70.1  86.0  47.0  57.0  17.0  67.0  1 

 lacainommA
 )l/gm( negortiN  

37.1  5.581  20.0  30.0  70.0  10.0<  10.0<  10.0<  21.0  

 norI  
)l/gµ(  

335  244  421  352  702  8.031  7.98  4.63  002  

muissatoP  
 

98.0  62.77  74.6  58.0  80.1  01.1  75.0  86.0  5 

muidoS  
 

7.7  7.513  9.94  65.7  2.31  4.42  40.7  22.7  051  

edirolhC  
 

42  5.661  8.68  6.41  9.41  57.34  5.42  79.21  03  

NOT  
)N l/gm(  

61.1  45.0  1.01  55.5  3.0<  63.2  81.6  58.2  CAN  

slonehP latoT  
 

1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  - 

COT  
 

TN  TN  TN  TN  TN  TN  TN  TN  N CA  

 latoT
smrofiloC  
)lm001/ufc(  

8 73  61  44  9 15  321  4 1<  

 lacaeF
smrofiloC  
)lm001/ufc(  

0 0 0 0 2 0 21  0 1<  

erutarepmeT  
(o )C  

5.01
8 

86.61  60.9  5.9  6.8  60.01  73.01  5.9  52  

OD  
)tas %(  

1.08  1.04  7.06  3.86  RN  8.07  3.16  9.35  CAN  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



retemaraP  HB 1  2 HB  3 HB  4 HB -
70  

 HB
D9  

 11 HB
D 

 RWG
1 

 RWG
2 

 RWG
3 

CAM  

Hp  
)stinu Hp(  

85.7  45.7  23.7  85.7  15.7  80.8  86.7  77.7  72.7   5.6 -
5.9  

 ytivitcudnoC
 52@ oC 

)mc/Sm(  

228.0  575.0  446.0  55.3  60.1  895.0  966.0  66.0  817.0  1 

 lacainommA
 negortiN

 )l/gm(  

2.0<  10.1  32.2  622  2.0<  2.0<  2.0<  2.0<  2.0<  21.0  

 norI  
m( )l/g  

910.0<  85.5  805.0  910.0<  910.0<  910.0<  910.0<  910.0<  910.0<  2.0  

muissatoP  
 

43.2<  73.4  40.2<  021  63.8  43.2<  34.2  43.2<  43.2<  5 

muidoS  
 

52  2.72  85.9  954  66  6.01  3.31  91.9  57.9  051  

edirolhC  
 

5.17  8.41  1.02  043  31 5 7.31  3.92  6.12  6.21  03  

NOT  
)N l/gm(  

2.3  1.0<  641.0  1.0<  9 82.5  85.2  36.3  89.0  CAN  

 latoT
slonehP  

 

1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  - 

COT  
 

20.4  39.5  92.3  9.66  92.6  13.3  3<  3<  42.3  CAN  

 latoT
smrofiloC  
)lm001/ufc(  

0 6 0 0 52  00092  000012  0051  0009  1<  

eaF  lac
smrofiloC  
)lm001/ufc(  

0 0 0 0 0 0 00001  0051  0 1<  

erutarepmeT  
(o )C  

RN  RN  RN  RN  RN  RN  RN  RN  RN  52  

OD  
)tas %(  

RN  RN  RN  RN  RN  RN  RN  RN  RN  CAN  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



retemaraP  1HB  3HB  4HB -
70  

D9HB  2 RWG  3 RWG  VGI  

 Hp  
)stinu Hp(  

12.8  93.8  13.8  .8 41  93.8  56.7  5.6 - 5.9  

 @ ytivitcudnoC
 02 o )mc/Sm( C  

318.0  436.0  76.3  41.1  383.0  96.0  1 

 lacinommA
)N( negortiN  

742.0  74.2  342  12.0  2.0<  2.0<  21.0  

 norI  910.0<  331.0  910.0<  910.0<  910.0<  910.0<  002  
muissatoP  43.2<  43.2<  411  1.01  76.3  43.2<  5 

muidoS  3.52  9 36.  673  5.47  62.4  94.8  051  
edirolhC  8.96  02  382  261  3.9  3.11  03  

 desidixO latoT
)N( negortiN  

77.2  1.0<  1.0<  4.8  80.1  24.1   oN
mronba

 la
egnahc  

slonehP  510.0<  10.0<
5 

510.0<  510.0<  510.0<  510.0<  A/N  

 cinagrO latoT
nobraC  

2.3  75.4  193  3<  97.6  40.4   oN
mronba

la  
egnahc  

 smrofiloC laceaF
)lm001/ufc(  

1<  1<  1<  1<  00145  1<  1<  

 smrofiloC latoT
)m001/ufc(  

1<  1<  005  26  00145  1<  1<  

 devlossiD
yrucreM  

10.0<  10.0<  10.0<  10.0<  10.0<  10.0<  100.0  

sdiloS latoT  775  674  0542  629  0891  0341  0001  
 muimorhC latoT

)l/gµ(  
68.5  8.6  05 3.  75.6  50.4  6.71  30.0  

 latoT
 suorohpsohP

)l/gµ(  

1.18  02<  995  661  866  942  30.0  

 devlossiD
)l/gµ( muimdaC  

1.0<  1.0<  1.0<  1.0<  1.0<  1.0<  002  

 devlossiD
)l/gµ( reppoC  

788.0  58.0<  87.3  25.1  4.1  689.0  03  

 daeL devlossiD
)l/gµ(  

60.0  20.0<  11.0  920.0  20.0  20.0<  10 

 devlossiD
muisengaM  

5.21  5.41  2.12  4.01  21.7  4.01  05  

 devlossiD
)l/gµ( esenagnaM  

70.3  324  711  4.72  411  48.9  05  

 cniZ devlossiD
)l/gµ(  

76.1  14.0<  97.4  94.1  907.0  28.1  001  

ediroulF  5.0<  5.0<  5.0<  5.0<  5.0<  5.0<  1 
etahpluS  9.72  3<  2.6  7.07  4.6  1.41  002  

edinayC latoT  50.0<  50.0<  50.0<  50.0<  50.0<  50.0<  10.0  
 ytinilaklA latoT

OCaC( 3) 
051  081  0471  051  063  025  002  

 
 
 
 
 
 



retemaraP  1HB  3HB  4HB -
70  

D9HB  VGI  

 Hp  
)stinu Hp(  

72.8  13.8  68.8  38.7  5.6 - 5.9  

 @ ytivitcudnoC
 02 o )mc/Sm( C  

297.0  536.0  15.3  52.1  1 

inommA  lac
)N( negortiN  

488.0  2.2  332  2.0<  21.0  

 norI  910.0<  88.1  910.0<  910.0<  002  
muissatoP  43.2<  43.2<  011  2.01  5 

muidoS  3.72  66.9  923  8.59  051  
edirolhC  3.96  5.12  723  591  03  

 desidixO latoT
)N( negortiN  

33.1  1.0<  111.0  5.7   lamronba oN
egnahc  

slonehP  60.0  510.0<  510.0<  510.0<  A/N  
 cinagrO latoT

nobraC  
61.4  76.3  3.77  96.6   lamronba oN

egnahc  
 smrofiloC laceaF

)lm001/ufc(  
1 1<  1<  009  1<  

 smrofiloC latoT
)m001/ufc(  

5 1<  1<  009  1<  

 
retemaraP  2 WP - 90  4 WP  9 WP  11 WP  CAM  

 
Hp  

)stinu Hp(  
2.7  5.7  2.7  2.7   5.6 - 5.9  

 ytivitcudnoC
 52@ oC 

)mc/Sm(  

87.0  76.0  17.0  93.0  1 

 lacainommA
 )l/gm( negortiN  

10.0<  10.0<  10.0  70.0  21.0  

 norI  
)l/gµ(  

66.0<  66.0<  66.0<  2.171  002  

muissatoP  
 

65.1  41.0  43.0  11.3  5 

muidoS  
 

80.22  1.071  83.7  85.21  051  

edirolhC  
 

83  61  57.21  41  03  

NOT  
/gm( )N l  

20.01  36.5  23.1  82.0<  CAN  

slonehP latoT  
 

1.0<  1.0<  1.0<  1.0<  - 

COT  
 

TN  TN  TN  TN  CAN  

 latoT
smrofiloC  
)lm001/ufc(  

0 14  0 181  1<  

 lacaeF
smrofiloC  
)lm001/ufc(  

0 0 0 91  1<  

erutarepmeT  
(o )C  

RN  86.31  1.01  86.7  52  

OD  
)tas %(  

9.27  5.27  5.57  RN  CAN  

 



 
raP retema  2 WP - 90  4 WP  11 WP  CAM  

 
Hp  

)stinu Hp(  
58.7  60.8  18.7   5.6 - 5.9  

 ytivitcudnoC
 52@ oC 

)mc/Sm(  

866.0  495.0  454.0  1 

 lacainommA
 negortiN  

l/gm( N  )  

2.0<  2.0<  2.0<  21.0  

 norI  
m( )l/g  

910.0<  910.0<  910.0<  2.0  

muissatoP  
m( )l/g  

43.2<  43.2<  84.5  5 

muidoS  
(m )l/g  

8.91  6.21  83.9  051  

edirolhC  
m( )l/g  

2.72  7.71  5.01  03  

NOT  
)N l/gm(  

2.01  44.5  587.0  CAN  

slonehP latoT  
m( )l/g  

1.0<  1.0<  1.0<  - 

COT  
m( )l/g  

3<  3<  31.5  CAN  

 latoT
smrofiloC  
)lm001/ufc(  

0 6 00001  1<  

 lacaeF
smrofiloC  
)lm001/ufc(  

0 3 0 1<  

erutarepmeT  
(o )C  

RN  RN  RN  52  

OD  
)tas %(  

RN  RN  RN  CAN  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



retemaraP  2WP - 90  4WP  VGI  
 

 Hp  
)stinu Hp(  

34.8  25.8   5.6 – 5.9  

 ytivitcudnoC
)mc/Sm(  

66.0  906.0  1 

 lacinommA
)N( negortiN  

252.0  2.0<  21.0  

 norI  910.0<  910.0<  002  
muissatoP  43.2<  45.2  5 

muidoS  .91 2 3.11  051  
edirolhC  52  2.51  03  

 desidixO latoT
)N( negortiN  

5.01  5.4   lamronba oN
egnahc  

slonehP  510.0<  510.0<  A/N  
 cinagrO latoT

nobraC  
3<  3<   lamronba oN

egnahc  
 smrofiloC laceaF

)lm001/ufc(  
2 212  1<  

 smrofiloC latoT
)m001/ufc(  

11  042  1<  

 devlossiD
ucreM )l/gµ( yr  

10.0<  10.0<  100.0  

 muimorhC latoT
)l/gµ(  

31.6  29.7  30.0  

 latoT
  suorohpsohP

)l/gµ(  

02<  02<  30.0  

 devlossiD
)l/gµ( muimdaC  

1.0<  1.0<   

 devlossiD
)l/gµ( reppoC  

5.41  3.61  03  

 daeL devlossiD
)l/gµ(  

605.0  243.0  01  

 devlossiD
muisengaM  

7.01  6.61  05  

iD  devloss
)l/gµ( esenagnaM  

770.0  62.0  05  

 cniZ devlossiD
)l/gµ(  

2.71  71  001  

ediroulF  5.0<  5.0<  1 
etahpluS  3.83  3.11  002  

edinayC latoT  50.0<  50.0<  10.0  
 ytinilaklA latoT

OCaC( 3) 
501  531  002  

 
 
 
 
 
 
 
 
 
 



retemaraP  WP  2- 90  WP  4 11 WP  VGI  
 

 Hp  
)stinu Hp(  

11.8  3.8  15.8   5.6 – 5.9  

 ytivitcudnoC
)mc/Sm(  

907.0  585.0  604.0  1 

 lacinommA
)N( negortiN  

2.0<  357.0  2.0<  21.0  

 norI  910.0<  910.0<  910.0<  002  
muissatoP  43.2<  43.2<  28.4  5 

muidoS  2.91  60.8  33.7  051  
edirolhC  3.82  3.41  7.01  03  

 desidixO latoT
)N( negortiN  

5.01  85.5  44.3   oN
 lamronba

egnahc  
slonehP  510.0<  510.0<  510.0<  A/N  

 cinagrO latoT
nobraC  

3<  72.3  58.3   oN
 lamronba

egnahc  
 smrofiloC laceaF

)lm001/ufc(  
1<  1 12  1<  

 smrofiloC latoT
)m001/ufc(  

1<  1 142  1<  
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tI  si  dedulcnoc  taht  MP 01  snoitartnecnoc  erew  woleb  eht  05  μ m/g 3 tcapmi  noiretirc  rof  eht  laudiser  nal d llif  
.etis  

2. slairetaM  dna  sdohtem  

yduts eht tuohguorht desu sdohtem dna slairetam eht ebircsed lliw noitces sihT  

.2 1 etalucitraP  rettam  MP( 01 ) gnirotinom  

rojaM  secruos  fo  setalucitrap  edulcni  er/lairtsudni s nedi lait  noitsubmoc  dna  orp c ,gnisse  ,noitareneg ygrene  
ralucihev  snoissime  dna  noitcurtsnoc  .stcejorp  ehT  etalucitrap  rettam  detaerc  yb  eseht  sessecorp  si  

elbisnopser  rof  ynam  esrevda  latnemnorivne  snoitidnoc  gnidulcni  decuder  ,ytilibisiv  noitanimatnoc  dna  
ios ,gnil  tub  osla  desingocer  sa  a yrotubirtnoc  rotcaf  ot  ynam  yrotaripser  lacidem  snoitidnoc  hcus  sa  

,amhtsa  sitihcnorb  dna  gnul  .recnac  MP 01  etalucitraP(  rettaM  )01  srefer  ot  etalucitrap  rettam  htiw  na  
cimanydorea  retemaid  fo  01  μm. ,yllareneG  hcus  etalucitrap  rettam  sniamer  ni  eht  ria  eud  ot  wol  

noitisoped  .setar  tI  si  eht  niam  etalucitrap  rettam  fo  ecnoc rn ni  eporuE  dna  sah  gnitsixe  ria  ytilauq  .stimil  
nI  redro  ot  niatbo  tneibma  ria  MP 01  noitartnecnoc  slevel  rof  eht  toilliS  lliH  laudiseR  llifdnaL  ,etis  a yrettab  

detarepo  cirtemivarg  etalucitraP  relpmas  aP( r )losit  saw  .desu  eerhT  dexif  gnirotinom  snoitacol  .e.i(  1MP  
ot  )3MP  sa  dehsilbatse  rednu  etsaW  ecnecil  410W - 10  rof  eht  yduts  erew  desu  ot  ofrep rm cirtemivarg  

gnirotinom  revo  ht gnilpmas e  doirep  . ehT  gnirotinom  ni detneserp era stluser dna snoitacol  Fi  1.4 erug and 
elbaT  1.2 .
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No :set  42 a sa )CE/03/9991 dna 2002 fo 172 IS( dradnats ria tneibma UE dna hsirI setoned - ;egareva ruoh  

MP 01  gnirotinom  ni  dnalerI  si  detimil  ot  suounitnoc  gnirotinom  snoitats  detarepo  yb  eht  lacoL  seitirohtuA  
dna  eht  hsirI  ,APE  ylniam  ni  egral  nabru  .sertnec  egarevA  42 - ruoh  tneibma  ria  snoitartnecnoc  derotinom  

ni  eht  xineohP  kraP  dna  ,llahetihW  levitcepser y yb  nilbuD  noitaroproC  era  ni  eht  egnar  fo  61  μg m-3 dna  
71  μg m-3 rof  na  launna  naem  ni  .9991  ehT  tnanimod  ecruos  fo  MP 01  ni  eht  aera  sraeppa  ot  eb  VGH  

,snoissime  sreliob  .e.i(  emoH  gnitaeh  dna  lairtsudnI  ,)gnitaeh  ,ciffart  dniw  olb wn tsud  dna  urtsnoc c noit  
eitivitca s. ehT  egareva  tneibma  MP 01  tnecnoc snoitar  era  ni  eht  egnar  fo  esoht  derotinom  yb  nilbuD  

proC o .noitar  

2.2  sA s msse e airetirC tn  

ehT  UE  sah  decudortni  lareves  serusaem  ot  sserdda  eht  eussi  fo  ria  ytilauq  .tnemeganam  nI  ,6991  
latnemnorivnE  sretsiniM  deerga  a krowemarF  evitceriD  no  tneibma  ria  q ytilau  tnemssessa  dna  

tnemeganam  licnuoC(  evitceriD  .)CE/26/69  sA  trap  fo  eht  usaem r se  ot  evorpmi  ria  ,ytilauq  eht  naeporuE  
noissimmoC  sah  detpoda  slasoporp  rof  rethguad  alsigel t noi  rednu  evitceriD  96 .CE/26/  ehT  tsrif  fo  eseht  

sevitcerid  ot  eb  ,detcane  991 ,CE/03/9  sah  tes  timil  seulav  hcihw  decalper  gnitsixe  timil  seulav  rednu  
sevitceriD  ,CEE/977/08  CEE/488/28  dna  CEE/302/58  ni  lirpA  .1002  ehT  wen  ,evitcerid  sa  gnitaler  ot  timil  

seulav  rof  MP 01 , si  deliated  ni  elbaT  .2.2  

ehT  lanoitaN  riA  ytilauQ  sdradnatS  R snoitaluge  2002  .I.S(  oN . 172  fo  )2002  esopsnart  esoht  strap  fo  eht  
”krowemarF“  evitceriD  CE/03/29  no  tneibma  ria  ytilauq  tnemssessa  dna  tnemeganam  ton  desopsnart  yb  
tnemnorivnE  noitcetorP  ycnegA  tcA  2991  tneibmA(  riA  ytilauQ  tnemssessA  dna  )tnemeganaM  

geR snoitalu  9991  .I.S(  No. 33  fo  .)9991  ehT  2002  snoitalugeR  osla  ,esopsnart  ni  ,lluf  eht  1 ts  two 
”rethguaD“  sevitceriD  CE/03/9991  gnitaler  ot  timil  va seul  rof  ruhplus  ,edixoid  negortin  edixoid  dna  sedixo  

fo  ,negortin  etalucitrap  rettam  dna  dael  ni  tneibma  ia r dna  CE/96/0002  gnitaler  ot  timil  seulav  rof  neb z ene  
 nobrac dna m  ni edixono a .ria tneibm

tnemucoD  oN  . 2 (29A110 1) eradliK  nuoC ty C licnuo  

elbaT  .1.2  egarevA  tneibma  MP 01  snoitartnecnoc  rof  eerht  dexif  gnirotinom  snoitacol  ta  eht  toilliS  lliH  
laudiseR  llifdnaL  .etis  

Av eulav noitartnecnoc egare  
(μ )3m/g  

21  
01  
71  
05  

 gnirotinoM l oitaco ns 

1MP - /31 1 0102/2  
2MP - 0102/21/41  
3MP - 0102/21/51  

eulav timiL  

rebmun elpmaS  

101 2 58  
101 2 39  
101 2 19  

02 fo 172IS 02 
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42 - uoh r imil t rof  
noitcetorp  fo  namuh  

htlaeh  - ton  ot  eb  
dedeecxe  erom  naht  

35 raey/semit - 42  
ruoh  egareva  

CE/03/9991  

IS  172  fo  2002  

aunnA l il im t rof  
noitcetorp  fo  namuh  

htlaeh - launnA  

noitcetorp  fo  namuh  
htlaeh  - ton  ot  eb  

CE/03/9991  
7 raey/semit - 42  ruoh  

IS  172  fo  2002  

aunnA l imil t rof  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

tnemucoD  oN  . 2 (29A110 1) eradliK  nuoC ty C licnuo  

elbaT  2.2  . dnatS riA tneibmA UE dna hsirI a 2 IS( dr 7 a 2002 fo 1 nd .)CE/03/9991  

%05  litnu  1002  gnicuder  ylraenil  ot  
%0  yb  5002  rof  CE/03/9991  

%03  morf  eht  etad  fo  yrtne  otni  
ecrof  fo  eseht  ,snoitalugeR  r gnicude  

no  1 yraunaJ  3002  and yreve  21  
shtnom  retfaereht  yb  lauqe  launna  

egatnecrep s ot  caer h 0% yb  1 
yraunaJ  5002  rof  IS  172  fo  2002  

%02  litnu  1002  gnicuder  ylraenil  ot  
%0  yb  5002  rof  CE/03/9991  

%21  morf  eht  etad  fo  yrtne  otni  
ecrof  fo  eseht  ,snoitalugeR  r gnicude  

no  1 yraunaJ  002 3 and yreve  21  
shtom  retfaereht  yb  lauqe  launna  

egatnecrep s to caer h %0  by 1 
yraunaJ  5002  

oT  eb  devired  morf  atad  dna  ot  eb  

etalucitraP  
rettaM  

egatS  1 

etalucitraP  
rettaM  

egatS  2 

50μ m/g 3 

MP 01  

40μ m/g 3 

MP 01  

50 μ m/g 3 

MP 01  

20 μ m/g 3 

MP 01  

tnelaviuqe  ot  egatS  1 timil  eulav  rof  
42 - uoh r imil t rof  CE/03/9991  

toN  ot  eb  dedeecxe  erom  naht  82  
dedeecxe  erom  naht  semit  yb  1 yraunaJ  ,6002  12  semit  

yb  1 yraunaJ  ,7002  41  semit  yb  1 
gareva e yraunaJ  ,8002  7 semit  yb  1 naJ uary 

9002  dna  orez  semit  yb  1 yraunaJ  
0102  rof  IS  172  fo  2002  

%05  litnu  5002  gnicuder  ylraenil  ot  
%0  yb  0102  rof  CE/03/9991  dna  IS  
172  fo  2002  

noitcetorp  fo  namuh  
htlaeh - launnA  

3. snoisulcnoC  

 nward erew snoisulcnoc gniwollof ehT d eht gniru  uts d :y  

1. tneibmA  ria  noitartnecnoc  slevel  fo  MP 01  erew  woleb  eht  yrotutats  42 - ruoh  egareva  tneibma  ria  
noitartnecnoc   05 fo level μg m-3 ta  lla  gnirotinom  snoitacol  1MP  ot  .3MP  
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III xidneppA  
 

gnitseT kcatS eralF & ecnalaB retaW :snoissimE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

hcael fo emulov detamitsE 0102 ni 1 esahP ni detareneg eta  
 

htnoM  llafniaR  
)htnom/mm(  

aerA  
m( 3) 

llafniaR evitceffE  
)lautca fo %(  

llafniaR evitceffE  
)m(  

etahcaeL  
detareneG  

m( 3 )htnom/  
yraunaJ  8.35  000,97  75  666030.0  242  
yraurbeF  .74 4 000,97  75  810720.0  312  

hcraM  6.05  000,97  75  248820.0  822  
lirpA  2.92  000,97  75  446610.0  131  

yaM  8.33  000,97  75  662910.0  251  
enuJ  6.83  000,97  75  200220.0  471  
yluJ  6.48  000,97  75  222840.0  183  

tsuguA  4.23  000,97  75  864810.0  641  
rebmetpeS  221  000,97  75  45960.0  945  

rebotcO  4.35  000,97  75  834030.0  042  
rebmevoN  2.29  000,97  75  455250.0  514  
rebmeceD  42  000,97  75  86310.0  801  

      
latoT      1892  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 emulov detamitsE 2 esahP ni detareneg etahcael fo 0102 ni  
 

htnoM  llafniaR  
m( )htnom/m  

aerA  
m( 2) 

llafniaR evitceffE  
)lautca fo %(  

llafniaR evitceffE  
)m(  

etahcaeL  
detareneG  

m( 3 )htnom/  
yraunaJ  8.35  000,42  75  666030.0  47  
yraurbeF  4.74  000,42  75  810720.0  56  

hcraM  6.05  000,42  75  248820.0  96  
lirpA  2.92  000,42  75  446610.0  04  

yaM  8.33  000,42  75  662910.0  64  
enuJ  6.83  000,42  75  200220.0  35  
yluJ  6.48  000,42  75  222840.0  611  

tsuguA  4.23  000,42  75  864810.0  44  
rebmetpeS  221  000,42  75  45960.0  761  

rebotcO  4.35  000,42  75  834030.0  37  
rebmevoN  2.29  000,42  75  455250.0  621  
rebmeceD  42  000,42  57 86310.0  33  

      
latoT      609  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 ni detareneg etahcael fo emulov detamitsE STW 0102 ni  
 

htnoM  llafniaR  
)htnom/mm(  

aerA  
m( 2) 

llafniaR evitceffE  
)lautca fo %(  

llafniaR evitceffE  
)m(  

etahcaeL  
detareneG  

m( 3 )htnom/  
yraunaJ  5 8.3  054,2  75  666030.0  57  
yraurbeF  4.74  054,2  75  810720.0  66  

hcraM  6.05  054,2  75  248820.0  17  
lirpA  2.92  054,2  75  446610.0  14  

yaM  8.33  054,2  75  662910.0  74  
enuJ  6.83  054,2  75  200220.0  45  
yluJ  6.48  054,2  75  222840.0  811  

tsuguA  4.23  054,2  75  864810.0  54  
rebmetpeS  221  054,2  75  45960.0  071  

rebotcO  4.35  054,2  75  834030.0  47  
rebmevoN  2.29  054,2  75  455250.0  921  
rebmeceD  42  054,2  75  86310.0  43  

      
latoT      429  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 ni detareneg etahcael fo emulov detamitsE AC 0102 ni  
 

tnoM h llafniaR  
)htnom/mm(  

aerA  
m( 2) 

llafniaR evitceffE  
)lautca fo %(  

llafniaR evitceffE  
)m(  

etahcaeL  
detareneG  

m( 3 )htnom/  
yraunaJ  8.35  030,1  75  666030.0  23  
yraurbeF  4.74  030,1  75  810720.0  82  

hcraM  6.05  030,1  75  248820.0  03  
lirpA  2.92  030,1  75  446610.0  71  

yaM  8.33  030,1  75  662910.0  02  
enuJ  6.83  030,1  75  200220.0  32  
yluJ  6.48  030,1  75  222840.0  05  

tsuguA  4.23  030,1  75  864810.0  91  
rebmetpeS  221  030,1  75  45960.0  27  

rebotcO  4.35  030,1  75  834030.0  13  
rebmevoN  2.29  030,1  75  455250.0  45  
rebmeceD  42  030,1  75  86310.0  41  

      
latoT      983  
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tceS i no  
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emucoD 1(15A0102 .oN tn ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

Doc mu e tn  Ame tnemdn  eR c dro  

lC i :tne  eradliK  ytnuoC  licnuoC  

:tcejorP  riA  noissime  set t gni  fo  eno  llifdnaL  eralf  detacol  ni  toilliS  lliH  etsaw  tnemeganam  
,ytilicaf  toilliS  ,llih  ,nwotsnworB  oC . iK .eradl

nemucoD t ecnerefeR : iA r sime s noi  
tset i gn  of one aL ndf lli  lf are lo ac t de  ni  Silliot 
lliH  etsaw  am nage em nt af lic it ,y  S li liot ih ll , 

rB o nw sto ,nw  oC . iK l ad r .e  
CMJ  B.A.S 80 / 20 /20 01  

Chec dek  A ohtu r desi  aD et  

jorP e tc  muN b :re  20 01 A )1(15  

02 5A01 1(1) mucoD e  tn fo r r evi we  B.A. .S  

eR v noisi  Purp eD/eso s irc p noit  Or igi tan de  

iruodo.www er la .dn oc m ii  



1(15A0102 .oN tnemucoD ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

1. noitcudortnI  

sihT  troper  sah  neeb  pr derape  yb  ruodO  tinoM ori gn  erI la dn  a dn  c sniatno  t eh  stluser  fo  
noissime  gnitset  deirrac  tuo  no  1 oN . desolcnE  dnuorg  f eral  ta  S toilli  lliH  etsaw  tnemeganam  

,ytilicaf  toilliS  ,llih  ,nwotsnworB  .oC  eradliK . ehT  noissime  gnitset  saw  deirrac  tuo  ni  
ecnailpmoc  htiw  eht  stnemeriuqer  fo  etsaW  ecnecil  4100W - .10  

ruodO  M gnirotino  dnalerI  saw  c immo ss denoi  yb  Ms. erialC  ,nilhguaLcM  rivnE o tnemn  Sect ,noi  
K eradli  ytnuoC  licnuoC  ot  mrofrep  noissime  gnitset  fo  eht  1 llifdnal  sag  eralf  kcats  acol t de  

nihtiw  toilliS  lliH  etsaw  tnemeganam  ,ytilicaf  toilliS  ,llih  ,nwotsnworB  .oC  radliK e. ehT  
sretemarap  detsil  ni  baT le .1 1 erew  derotinom  gnisu  eht  etairporppa  sni tru noitatnem  sa  

detartsulli  ni  baT le 1.1. 

elbaT  1.1 . derotinoM  sretemarap  dna  seuqinhcet  rof  emloH sto nw  aW ts e aM n ega m tne  aF c ili ty 
1 .oN  desolcnE  ,eralf  toilliS  lliH  etsaw  tnemeganam  ,ytilicaf  toilliS  ,llih  otsnworB ,nw  .oC  

liK dare.
lacitylanA  dohtem  

OGM  aoc t de  K type ht er om co pu le and 
PT 001  

temuloV r ci  ia rf ol w r eta  t oeh er lacit  
lac c alu t  de f lf llifdnaL ro ra .e  

ulF e sag  analys ,re T se to 35 454/0  M LX  

roP t ba le Sig lan  3 030 PM DIF  wi ht  Non 
tem h ena  lf ow c rettu  ca bil rat de  wi ht  rP op na e 
rahC c lao  ut eb /G DIFC  

c noI/regnipmI h or mat rgo a yhp  (I )C  

retemaraP  

V cirtemulo  ia rflow r ate & 
T me p re a ut re (0 )C  

O sedix  of ni rt o neg  N( OX sa  
ON 2 ,)  Ca nobr  edixonom  

,)OC(  nobraC  edixoid  C( O2 ,)  
S lu p uh oid r x OS( edi 2 a ,) nd 

negyxO  O( 2) 
H latoT y bracord o a sn nd 

T lato  non  meth ena  COV  
TA Lu tf  Org na i sc  
Hy  negord f ul o ir d & e  
hy irolhc negord de 

elpmaS  noitacol  

1 aL ndf lli  alF re o ltu et 

1 aL ndf lli  alF re o ltu et 

1 aL ndf lli  alF re o ltu et 

1 aL ndf lli  alF re o ltu et 

1 aL ndf lli  alF re o ltu et 

sihT  troper  stneserp  sliated  fo  siht  rotinom i gn  emmargorp . sihT  latnemnorivne  gnirotinom  saw  
deirrac  o tu  rD . nhoJ  ,yesaC  ruodO  M ino t ro i gn  erI l dna  no  the 51 ht  aJ un a yr  20 01 . eM t ,ygolodoh  

,stluseR  noissucsiD  dna  snoisulcnoC  era  detneserp  her .nie  

iruodo.www er la .dn oc m 1 
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2. slairetaM  a dn  sdohteM  

sihT  noitces  sedivorp  feirb  ated i sl  fo  eht  odohtem l ygo  pme lo ey d ot  pe mrofr  e noissim  gnitset  
fo  eno  llifdnal  eralf  kcats  detacol  ni  toilliS  lliH  W etsa  tnemeganaM  .ytilicaf  

.2 1 cirtemuloV  wolf  etar  dna  erutarepmet  tnemerusaem  

ehT  emulov tric wolf  ar te fo  eht  llifdnal  f eral  saw  ed t denimre  morf  yllaciteroeht  c alucla t de  t lato  
cirtemulov  f wol  rat se  u is ng ht e ass pmu it sno  prese tn de  in xidneppA  II . ehT  telni  llifdnal  sag  

yticolev  erusaem m stne  erew  aluclac t de  morf  eht  SMEC  gnirotinom  metsys  wi niht  eht  l llifdna  
eralf  cont lor  dliub i gn . nI  ,noitidda  wolfria  tnemerusaem  saw  demrofrep  no  the i ln et redaeh  sag  
niam  gnisu  a ip t to  ebut  dna  id f ref e laitn  ma temon er c no nec det  ot  a eT sto 4 3/45 50 Mx .L  

erutarepmeT  esrevart  nemerusaem ts erew  p rofre m de  ac or ss eht  stack ni  eno  alp ne no l .y  
ylnO  eno  pl ena  saw  poss elbi  eud  ot  acc sse  trop  si s .seu  A muisengam  edixo  K t epy  a dn  

P 001T  reht m elpuoco  saw  desu  rof  me rusa i gn  erutarepmet  in one la llifdn  seralf  dna  1- sag  
ilitu s noita  .enigne  

.2 2 nI  kcats  ana l sisy  fo  fl eu  sesag  

eulF  sag  sisylana  saw  demrofrep  gnisu  a pre- tarbilac ed eT s ot  3 05  MXL/ 454  eulf  gas 
esylana r. snoitartnecnoC  fo  ,negyxo  ruhplus  ,edixoid  nobrac  ,edixoid  ,erutarepmet  nobrac  

m xono i ed  dna  xo i sed  fo  negortin  erew  derusaem  gnisu  ele c ort c imeh c la  c slle  htiw in eht  
resylana  xob  dna  lla  atad  saw  deggol  lacinortcele ly in 1 mi etun  ni t re v sla  d ru i gn  t eh  sam lp i gn  

icrexe es . aD ta saw  do nw l dedao  morf  t eh  lortnoc  dlehdnah  gnisu  eht  moC  tfos  fos wt a er  a dn  
egareva  snoitartnecnoc  aluclac t de  era  pres detne  nihtiw . llA  stluser  detneserp  era  ta  51.372  ,K  

3.101  kPa no  a yrd  sag  bas .si  

3.2  AT  tfuL  scinagrO  

nI  redro  ot  niatbo  pmas l se  rof  detaiceps  COV  asse ss ,tnem  a citats  s gnilpma  tem h do  was 
desu  hw e er  ria  as m selp  ew re co ell cted in pre-co idn t oi n de  raldeT  sam lp i gn  sgab  isu ng a 

muucav  gnilpmas  ed vic .e  ehT  pmas l re  arepo t se  no  eht  “l gnu  ”elpicnirp  whereby t eh  air is 
devomer  morf  a digir  cont renia  ra o dnu  eht  gab  yb  a tab t yre  po ew r de  SKC v muuca  up mp 

gnillif  eht  b ga  .edisni  

A ll  elpmas  sgab  erew  erp - dehsulf  htiw  elpmas  ria  in redro  ot  tneverp  yna  re ud tc snoi  in t eh  
lautca  COV  eud  ot  elpmas  gab  s afru ce bindi .gn  A kael  kcehc  saw  pr demrofe  no  eht  s pma le 

putes  yb  pl gnica  a rP mi ary lf ow c la ibrat ro  in il en . ecnO  elpmas  uqca itisi no  saw  complete ,d  t eh  
elpmas  gab  saw  derrefsnart  ot  ona t reh  noitacol  dna  detcennoc  ot  eht  as m elp  ,pmup  ebut  dna  

P yramir  f wol  .rotarbilac  A brosana/laocrahc  tnebros  saw  c oh s ne  ot  effic nei t yl  ib dn  and p er - 
etartnecnoc  aiceps t de  COV  rof  sisylana  yb  SMCG  ni  nadrocca ce htiw  es ilbat shed dna  

detidercca  lodohtem ogies. delaeS  SKC tnebros  sebut  CKS(  622 - )90  ew re u es d rht o gu h tuo  
eht  yduts  ot  atniam in ytilibataeper  dna  ni t .ytirge  nI  ,noitidda  t eh  tnebros  ebut  sah  a dnoces  
gulp  to eted ct yna  br ae k uorht g .h  llA  lpmas i gn  rof  detaiceps  s’COV  saw  erp f ro m de  in 

ecnadrocca  iw th golodohtem i se  sucsid s de  htiw in NE  02:94631 0 .2  

.2 4 detaeH  emalF  noitasinoI  rotceteD - latoT  nobracordyh  co noitartnecn  HT( C) 
noitanimreted  

A detaeh  elbatrop  DIF  angiS( l) tseT(  em t doh  91621NE :19 99  dna  1NE 3526:20 ,)20  taeh ed 
,enil  lortnoc l re  dna  atad  reggol  saw  su ed ot  analyse t eh  ud ct ria  s maert  for ot t la  yh d or ac nobr  

oitartnecnoc n. ecnO  desilibats  dna  arbilac et d us gni  s nap  sag  P( or pa en -8 00  p ;mp  E ru o naep  
st ,)dradna  a deretnis  eborp  con en c det  ot  a 181  C taeh ed enil  saw  alp ce ni  eht  ria  ts .maer  

retfA  st ,noitasiliba  eht  atad  reggol  saw  detavitca  dna  secnemmoc  er adi gn . T eh  DIF  er m ia n de  
gnisylana  ylsuounitnoc  f ro  amixorppa t yle  53  im n setu  ni  eht  d tcu  ria  st aer m. stluseR  erew
detneserp  sa  gm  ]CHT[  m-3 sa  orp ap .en  
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3. ecnO  serutarepmet  dah  ,desilibats  eht  tnemurtsni  saw  detrats  dna  eht  noitingi  
erudecorp  was c nemmo c .de  

4. ecnO  ,detingi  t eh  as m elp  erudecorp  saw  c nemmo ec d dna  yna  COV  upon t eh  pmas le 
enil  saw  ab k de  of .f  

5. ehT  resylana  saw  orez  detarbilac  dna  naps  .detarbilac  oreZ  ria  si  deilppus  aiv  eht  
naelc  air f li ter. erehT  si  el ss naht  %1  fo  egnar  or 1. 06  gm m/ 3 ni  ie g th  sruoh  ihw c eh v re  

si  retaerg  ees(  noitceS  1.6  fo  9991:91621NE  dna  noitceS  1.2.6  31NE 5 02:62 0 .1  
6. ehT  resylana  noitarbilac  pr erudeco  saw  er hc e kc de  and er c ro d ,de  
7. ehT  elpmas  l eni  saw  ehc dekc  yb  gnitneserp  c noitarbila  g sa  ni  the elpmas  il n .e  ehT  

eulav  saw  demrifnoc  ot  eb  eht  eulav  dna  drocer e .d  sihT  idaer ng um st eb  el ss naht  
%5  fid f ecnere  morf  t eh  s nap /z ore  reading. 

8. ehT  eborp  saw  resni t de  ni to t eh  .kcats  
9. ehT  atad  l reggo  saw  decnemmoc  01(  es c dno  retni v la s) dna  ma laun  r dae in sg  w re e 

gnikat  dna  re roc d de  (e ev yr  01  im un tes .)  
01 . ehT  tnemurtsni  saw  er - dennaps  ev yre  a xorpp imat yle  06  setunim  to c mrifno  

noitarbilac  gnidaer  dna  to alosi te yna  ird f .t  
11 . ehT  dedrocer  snoitartnecnoc  erew  detrevnoc  rof  mpp  COT  prop ena  ot  m m/g 3 COT  

u gnis  ht e auqe t noi  cont nia ed in xennA  E na d F of E 991:91621N 9 dna  
,2002:62531NE  epser c it v .yle  

hT e ylana es r is RECM T na d TUV ppa r devo . hT e CM E TR S acifitrec t oi n srevoc  
9991:91621NE  dna  .2002:62531NE  

In redro  ot  erusaem  latot  non - enahtem  ,s’COV  a latot  on n-m hte a en  hydr aco r nob  cut ret  was 
decalp  in enil  iw th t eh  DIF  yberehw  snoitartnecnoc  fo  latot  v alo t eli  ro g cina  car nob  and t lato  

non - enahtem  cinagro  erew  psid l deya  latigid ly u nop  the id spl .ya  sihT  dewolla  for eht  
noitaluclac  fo  ot t la  non - enahtem  .s’COV  llA  stluser  era  erp s detne  in mN/gm 3 sa  p or enap  

hcihw  si  ni  ecnadrocca  htiw  eht  2:62531NE 0 20  dna  NE 126 91:91 9 .9  

.2 5 negordyH  edirolhc  )LCH(  dna  negordyH  ediroulf  )FH(  sisylana  

V elitalo  hc l ediro  dna  ediroulf  sag  noc c itartne o sn  ew re ed t imre n de  us gni  an ipmi n reg  train 
noc t gninia  01.0  m ralo  muidos  edixordyh  dna  desinoied  retaw  s ,noitulo  ni  ihw ch such ag s se  
era  re ylida  s lo uble. ehT  gnilpmas  em t ygolodoh  saw  ab es d nopu  APESU  dohteM  62  a dn  eht  

E naeporu  ,dradnatS  NE  1191 . llamS  pros t noi  diuqil  semulov  erew  desu  ot  at niat  ol wer imil ts 
fo  ed tec .noit  sregnipmI  erew  decalp  ni  seires  ot  en erus  effe c evit  art p ip ng fo  rolhc i ed  and 

roulf i ed  sag  artnecnoc t noi s. 

ehT  lpmas i gn  eborp  saw  plac de  htiw in eht  st kca  dna  elpmas  ria  saw  rd a nw  th hguor  a he deta  
lpmas e li en  dna  t ow  gl ssa  tegdim  i sregnipm  noc t gninia  01.0  ralom  S do i mu  hydro ix de 
noitisop ed ni  s eire s. delpmaS  os l snoitu  erew  delaes  dna  snart p ro t de  ot  t eh  UK SA  ca c detider
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An FID epo rat se  no  eht  pri elpicn  erehw  inf tneul  c no t tanima ed g sa  si  dexim  wi ht  hydr go en a dn  
eht  erutxim  si  denrub  ta  t eh  pit  fo  a tej  htiw  ria  ro  oxyg ne . snoI  dna  eerf  snortcele  era  f demro  

ni  eht  emalf  dna  retne  a pag  neewteb  owt  el ortce des, eht  emalf  tej  dna  a c lo l ,rotce  nuom t de  
5.0 - 0.1  emitnec t ser  evoba  eht  f al me t .pi  A op t tne i la  004(  lov ts) si  lppa i de  ac or ss t eh  t ow  

sedortcele  dna  htiw  eht  pleh  fo  decudorp  ,snoi  a yrev  s llam  c tnerru  swolf  eb t neew  eht  t ow  
rtcele o ed s. nehW  na  cinagro  ecnatsbus  si  decudortni  siht  si  nrub ed ni  t eh  lf a ;em  a c pmo el x 

ssecorp  ta sek  ecalp  ni  hcihw  isop t ylevi  c rah g de  c ra b no  s ep c sei  and ortcele ns era  mrof e .d  
ehT  tnerruc  is yltaerg  i desaercn  dna  ther ofe re the s pma le si  ed t detce . ehT  DIF  si  a am ss wolf  

ed t ,rotce  sti  esnopser  gnidneped  yltcerid  no  eht  wolf  ar te fo  eht  c rra i re  ag s. stI  esnopser  osla  
seirav  htiw  deilppa  egatlov  dna  eht  erutarepmet  fo t eh  alf m .e  

ehT  gniwollof  erudecorp  saw  desu  rof  epo rat gni  eht  FI :D  
1. ehT  FID saw  s dehctiw  no  dna  eht  nevo  tempe tar ure and s pma le line met per uta re 

erew  la l wo ed to st iliba s .e  ehT  tes - tniop  met arep t seru  ew re 081  C elpmas  li en  
erutarepmet  dna  002 0C nevo  met per eruta . sihT  koot  etamixorppa ly 54  etunim s. 

2. ehT  eH/negordyH  leuf  dna  enaporP  noitarbilac  sesag  05(  dna  005  pp m) w re e 
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yrotarobal  rof  sylana si  aiv  noi  yhpargotamorhc  SPR(  ylanA tic la  labo rotar y, Ma ehcn ts ,re  UK .)  
ehT  stluser  fo  gm  m-3 evah  neeb  revnoc t de  ot  gm  mN -3 .aPk 3.101 ,K 51.372 ta  

3. stluseR -Emis nois  .gnitset  

sihT  noitces  lliw  tneserp  eht  stluser  fo  eht  gnirotinom  .esicrexe  

1.3  gnilpmaS  emit  

elbaT  1.3  sesirammus  eht  gnilpmas  semit  rof  kcats  gnirotinom . baT le 3.2 setartsulli  eht  telni  
llifdnal  sag  sretemarap  sa  desiretcarahc  morf  t eh  SMEC  resylana  sys t me  operat gni  iw thin t eh  
llifdnal  eralf  lortnoc  b iu l id ng. nI  ,noitidda  launam  gnirotinom  w sa  demrofrep  gnisu  a GA 02 00 
llifdnal  sag  .resylana  ehT  latot  emulov  fo  llifdnal  sag  desilitu  yb  eht  l llifdna  eralf  gnirud  

gnirotinom  saw  944  m3 .rh/  

A ll  teltuo  sag  selpmas  erew  nekat  ixorppa m yleta  02.1  sertem  eb l wo  t eh  top fo  t eh  st kca  rof  
eht  l llifdna  ralf .e  A ll  s gnilpma  saw  demrofrep  hguorht  eht  gnitsixe  mm52  dna  001  mm  

gnilpmas  strop  no  eht  la llifdn  alf r .e  A eno - enalp  negyxo  dna  t arepme ture art v re se saw  
demrofrep  ot  as sses  yna  ecnereffid  ni  negyxo  artnecnoc tio sn  and epmet r uta re ac or ss t eh  

gnilpmas  enalp . arepmeT t eru  dna  negyxO  fid f secnere  erew  l sse  naht  the 1 %5  ed v itai on lev le  
sa  dednemmocer  yb  eht  KU  latnemnorivnE  ycnegA  diuG( ance rof  m tino o ir ng ne c ol s de  
aL ndf lli  eralf s, 002 2 .)  

.3 2 cirtemuloV  wolf  etar  stluser  

elbaT  3.3  sesirammus  eht  laciteroeht  wolfria  etar  aluclac t snoi  rof  t eh  aL ndf lli  gas eralf . elbaT  
3.3  sedulcni  eht  kcats  v ,yticole  desserpxe  in tem r se  rep  s oce nd ( /m s) dna  uahxe st v cirtemulo  
ria flow etar  desserpxe  ni  m3 rh/  ta  htob  lautca  dna  ts adna rd r efe er nce oc n snoitid  fo  51.372  ,K  

3.101  k aP  e.i( . s adnat rd erutarepmet  dna  pre ss .)eru  

.3 3 eulF  sag  noitartnecnoc  stluser  

eulF  sag  snoitartnecnoc  erew  derotinom  using a pre-c ila b tar ed Tes ot  /053 4 45  LXM  eulf  gas 
esylana r. ehT  stluser  fo  OS 2, ON x sa  NO2 + ,ON  ,OC  and O2 era  pres detne  in baT le 3.4. ehT  

stluser  fo  mpp  evah  neeb  detrevnoc  ot  gm  mN -3 ta  51.372  ,K  3.101  Pk ,a  no  a yrd  g sa  ab sis 
htiw  noitcerroc  rof  xo y neg  c .tnetno  nI  ecnadrocca  htiw  APE  eralf  gnirotinom  ,stnemeriuqer  

negyxO  noitcerroc  ot  %3  uohs ld eb  p demrofre  rof  la llifdn  g sa  eralf . ehT  eva rage pmet e erutar  
fo  eht  sag  resylana  no  eht  yad  fo  gnilpmas  saw  51.282  .K  

4.3  AT  tfuL  scinagrO  

AT  tfuL  scinagrO  snoitartnecnoc  erew  derotinom  gnisu  tnebros  sebut  and ana lys si  yb  .SMCG  
ehT  res stlu  fo  AT  uL ft ro g ina cs are prese tn de  in elbaT  4.3 . ehT  stluser  era  eserp nt de  sa  gm  

mN -3 ta  51.372  ,K  3.101  kP ,a  htiw  noitcerroc  rof  yxo g ne  c tno e .tn  nI  ecnadrocca  htiw  APE  
f sag/eral  noitasilitu  enigne  gnirotinom  ,stnemeriuqer  negyxO  oc r er c noit  ot  %3  s uoh ld eb  

demrofrep  rof  llifdnal  sag  alf r se . ehT  egareva  arepmet t eru  fo  eht  as m gnilp  sebut  no  eht  yad  fo  
gnilpmas  saw  382 . 51  .K  

roF  eht  necnoc t noitar  fo  COT  debrosda  no  ot  t eh  ch ra c lao  ,ebut  eht  mass tnuoma  fo  
debrosba  volat eli  cinagro  nobrac  saw  derusaem  gnisu  sag  c amorh togra yhp  f emal  io in s ta i no  

rotceted  CG( - )DIF . ecnO  eht  delpmas  v emulo  si  ,nwonk  eht  ssam  noitartnecnoc  fo  COV  
htiw in t eh  delpmas  sag  dluoc  eb  .detaluclac
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.3 5 latoT  nobracordyh  noitartnecnoc  )CHT(  stluser  

CHT  necnoc t ar t snoi  erew  derotinom  su i gn  a pre- ac li tarb ed DIF  ana lys re . ehT  stluser  fo  CHT  
era  neserp ted ni  baT le 3.4. ehT  luser ts fo  mpp  evah  neeb  detrevnoc  ot  Cgm / mN 3 ta  51.372  ,K  

3.101  ,aPk  htiw  noitcerroc  for yxo g ne  c no t .tne  noisrevnoC  morf  mpp  to N/Cgm m3 saw  
demrofrep  gnisu  a 06.1  noitacilpitlum  af c rot  rof  enaporp . nI  ecnadrocca  htiw  APE  gnirotinom  
nemeriuqer t ,s  negyxO  c noitcerro  to %3  dluohs  eb  rep f ro m de  rof  llifdnal  alf r .se  ehT  egareva  
erutarepmet  fo  t eh  DIF  no  eht  yad  fo  gnilpmas  saw 4 45  .K  

.3 6 latoT  non - enahtem  elitalov  cinagro  dnuopmoc  )COVMNT(  stluser  

baT le 3.4 li l setartsu  eht  stluser  fo  eht  noc tin suou  non - ahtem ne v elitalo  o nagr ic c opmo u sdn  
)COVMNT(  no  eht  gnirotinom  ol c oita .n  ehT  rotinom i gn  fo  COVMNT  saw  rep f demro  gnisu  a 

VMNT OC racordyh b no  rettuc  an a d oc n it un o su  monitori gn lF ame i ino sa it no  detect ro  operated 
ni  ecnadrocca  iw th EN135 :62 2 200 . T eh  rotinom i gn  fo  CHT  lliw  orp v edi  eht  ot t la  h dy or car nob  

noitartnecnoc  gnidulcni  yna  enaporp  ro  enahtem  noitcarf  wi ht in t eh  .maertsria  ehT  esu  fo  a 
acordyh r nob  rettuc  setatilicaf  t eh  lavomer  fo  eht  enahtem  dna  rp opa en  arf c noit  f mor  t eh  
maertsria  dna  eht  detneserp  er s stlu  t erofereh  tsisnoc  fo  eht  non - enahtem  noitcarf  .ylno  

.3 7 negordyH  lhc ediro  )LCH(  dna  negordyH  ediroulf  )FH(  

negordyH  c edirolh  dna  negordyh  ediroulf  c no c tne rat snoi  ew re tinom o der  us gni  na  nipmi g re  
t niar  gniniatnoc  01.0  ralom  muidos  ixordyh de and inoied s de  aw t re  os l ,noitu  ni  hcihw  such 

sesag  era  ylidaer  los ubl .e  ehT  luser ts of negordyh  rolhc i ed  and hy rd ogen flu ro i ed  a er  
erp sent de  in baT le 3. .4  ehT  luser ts fo  m/gm 3 evah  neeb  c detrevno  ot  gm / mN 3 ta  72 .3 51  K, 

3.101  ,aPk  iw th noitcerroc  rof  oxy neg  oc nt ne t. nI  ecnadrocca  wi ht  EPA ,eralf  yxO g ne  
noitcerroc  ot  %3  dluohs  eb  demrofrep  f ro  a llifdnal  sag  .eralf  

elbaT  1.3 . gnilpmaS  emit  snur  no  51 eht ht naJ . 0102  rof  gnirotinom  fo  llifdnal  .eralf

xorppA . gnilpmaS  doirep  
rof  1 l llifdna  alf re raP a retem  

telnI  HC 4 

telnI  O2 

cirtemuloV  ria  wolf  etar  
OS 2 

NOx 

OC  
O2 

CO2 

kcatS  sag  pmet  
MNT OV C 

AT  uL ft inagrO cs 

54  nim tu se  
54  nim tu se  

54  nim tu se  
54  nim tu se  
54  nim tu se  
54  nim tu se  
54  nim tu se  

etunim 54 s 
54  unim t se  

tunim 54 es 

yllaciteroehT  detaluclac  

elbaT  2.3 . scitsiretcarahC  fo  war  telni  sag  ot  eno  ne c desol  dnaL f lli  eralf  sag  .renrub  

dnuopmoC  gnidaol  nU it 
llifdnaL  eralf  seulav  
04.42  % 
34.82  % 

3.7 5 % 

44 9 m3 rh/  

5 

telnI  dnuopmoc  
ytitnedi  

HC 4 

CO2 

O2 

oT lat  La dn f lli  gas 
v cirtemulo  airflow rate 
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retemaraP  

latoT  cirtemuloV  enahtem  gnidaol  m( 3 )rh/  

latoT  cirtemuloV  negyxO  daol gni  m( 3 )rh/  

aR t oi  ot  etelpmoc  oc m ub s noit  fo  enahtem  sa s gnimu  on  
e cx e O ss yx eg n 

negyxO  noc c ne t noitar  level  ni  eulf  sag  )%(  

eulF  sag  t arepme ture (Kelvin)2 

laciteroehT  detaluclac  cirtemuloV  tsuahxe  wolfria  etar  
m( 3 )h/  

desilamroN  egareva  tsuahxe  wolfria  etar  N( m3 h-1)3 

toN es: setoned  ad ta morf  51 ht  naJ . 2 .010

oN tnemucoD  . 15A0102 ( )1  iS l toil  lliH  W etsa  tnemeganaM  icaF l yti  

elbaT  .3.3  yllaciteroehT  detaluclac  llifdnal  sag  tsuahxe  emulov  a dn  yhp sic la  cha ar c iret stics 
morf  eht  llifdnaL  .eralf  

desolcnE  lf era  

05.901  

33 

.9 57 

1 85.4  

2,1 08 

248,4  

490,1  

do.www o iru r le a moc.dn  6 

1 

2 

3 
detoned  detrevnoc  morf  seerged  suisleC  ot K nivle  (0C + ;)51.372  
setoned  desilamron  ot  273. 51  vleK ni  a dn  10 .1 3 kP .a  



A stinu detsujd  desilamroN  oV lum cirte  
/gm( m3) wolf  etar  mN( 3 )rh/  

8.75 1, 490  

21 80 K 1, 490  
5.41 8 1, 490  

28 7. 5 1, 490  

06  1, 490  
4. 71  1, 490  
4.99 1, 490  

2.43 1, 490  

7.13 1, 490  

1.18 1, 490  

- - 

47.1  5E  - 

- -

tnemucoD  oN  . 2 )1(15A010  lliS i to  Hi  ll W tnemeganaM etsa  Fa lic i yt  

elbaT  3.4. noissimE  eulav  stluser  f ro  eno  dnal f lli  sag  alf r .e  

yxO g ne  rroc e detc  
issime o cnoc n  % 3 ot  
(m mN/g 3)2 

24 87.  

- 
- 

81 34.  

61 9.94 
- 

14 41.  

93.7  

27 95.  

75.4  

683  

- 

- 

Ma ss  e sim s noi  etar  
(kg/hr) 

0.0 90 6 

- 
- 

0.0 13 5 

0.0 56 7 
- 

0. 550  

0.0 029 

0.0 107 

0.0 018 

- 

91 0.36 

- 

aV ul se  Units 

7 ppm 

539  ged r see  
85.41  % 

41  ppm 

12  ppm 
4.17 % 
3.12 ppm 

2. 34  mg/m3 

7.13 m /g m3 

1.18 mg/m3 

,1 90 4 Nm3 rh/  

47.1  5E  N/gm m3 

99  % 

P ra ma te er 

nobraC  om on x di e C( O) 

meT p re a ut re 
negyxO  O( 2) 

latoT   xON [ sa  ON 2] 

ruhpluS  d oi x di e S( O2) 
nobraC  edixoid  OC( 2) 

TOC 

T L a u rO tf ag  scin – 
ssalC  I, II  a dn  I II  

H dy ro neg  ch ol r edi  

H rdy o neg  lf u ro i ed  

temuloV r ci  ria  flo r w a et  

lnI et em t ah ne cnoc  

noitsubmoC  .ffE  

Em l noissi imi st  

05<  mg/m3 

- 
- 

1< 50 mg m/ 3 

- 
- 
- 

02<  mg/m3 ( ta  
am olf ss w 0 > s .1 

)rh/gk  
05<  mg/m3 ( ta  

am olf ss w 0 > s .3 
)rh/gk  

5<  m/gm 3 ta(  ssam  
olf w 0 > s . gk 50 h/ )r  

<3,0 00  

- 

- 

uodo.www r naleri d.c mo  7 
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setoned  stinu  desilamron  %3 ot  O2 rof  alf r .e  
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1(15A0102 .oN tnemucoD ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

4. siD c noissu  fo  re stlus  

baT el s 3.1 ot  4.3  tneserp  eht  stluser  fo  eht  noissime  om in t gniro  deirrac  tuo  no  t eh  llifdnal  eralf  
kcats  renrub  dna  eno  noitasilitu  enigne  detacol  ni  toilliS  lliH  etsaW  tnemeganaM  .ytilicaf  

erehT  saw  ev ry til t el  rav iat noi  ta  one art v re se in o gyx en dna  fl eu  g sa  erutarepmet  prof seli  
ssorca  eht  kcats  gnirud  eht  om gnirotin  esicrexe  e.i( . ssel  naht  %51  sa  dednemmocer  yb  eht  

E norivn m tne  A ,ycneg  KU  tnemnorivnE(  A neg c ,y  2002 .))  

A hgih  erutarepmet  lenocnI  526  dna  c cimare  eborp  eT( s ,ot  )ynamreG  saw  su de  ot  preve tn  
snoitairav  ni  OC  snoissime  ad t .a  roN m la  st nia l sse  st lee  rp sebo  hw en ejbus ct de  ot  

t serutarepme  evoba  006 0C nac  esaeler  OC  morf  nihtiw  the st ur tc eru  fo  eht  retam i la  and 
esuac  eht  drocer i gn  fo  suoenorre  luser ts tnemnorivnE(  ,ycnegA  .)2002  

noitcerroC  fo  ad ta to %3  o yx eg n saw  pe ofr mr ed. euD  ot  po ss bi le i an cc urac sei  ni  air olf w rate 
erusaem m ,tne  ti  saw  ton  op s elbis  ot  enimreted  eht  xo gy ne  ekatni  fo  eht  eralf  throu hg  t eh  

revuol  sys t me  using meas nemeru t. S ecni  t eh  emulov  fo  atni ke air er quir de  f ro  complete 
noitsubmoc  saw  nwonk  dna  eht  negyxo  noitartnecnoc  ni  eht  ahxe su t lf eu  sag  saw  nk o ,nw  eht  

emulov  fo  ni t eka  ssecxe  leuf  ria  uoc ld eb  theoreti yllac  lac c alu et d ht r hguo  un m suore  oitareti ns 
gnisu  eht  revloS  margorp  e.i( . tfosorciM  )lecxE . sihT  swolla  rof  eht  noitaluclac  fo  eht  emulov  of 
ekatni  ssecxe  ria  t hguorh  eht  revuol  dnal llif  eralf  i ekatn  .metsys  esehT  snoitaluclac  erew  

detadilav  hguorht  esu  fo  t eh  dehsilbup  nE vi tnemnor  A neg cy qe uat noi  (s ee  Eqn 8.3.1) 
tnemnorivnE(  ,ycnegA  .)2002  

llifdnaL  enahtem  noitcurtsed  ycneiciffe  saw  detaluclac  gnisu  eht  telni  enahtem  gnidaol  
rtnecnoc noita  dna  the hxe a tsu  tot la  metha en  hyd or carb no  conc ne t ar tion sa  present de  in 

elbaT  4.3 . sA  nac  eb  ,devresbo  eht  llifdnal  eralf  si  gniveihca  a em t enah  noitcurtsed  ycneiciffe  
fo  retaerg  naht  .%99  lacipyT  detroper  snoitartnecnoc  fo  enahtem  morf  llifdnal  ralf e rub n re  
sys t sme  era  in eht  o dr re  of 0.04 %0  to 0. %25 . ehT  etelpmoc  moc busti no  fo  em t ah ne resu tl s ni  

t eh  rof mation fo  OC 2 dna  H2 .O  ehT  ni compl ete  noitsubmoc  fo  em t ah ne er sults in t eh  
noitamrof  fo  OC . OC  noitartnecnoc  slevel  saw  wol  ni  eht  eulf  sag  fo  eht  al llifdn  .eralf  

5. oC n noisulc  

ehT  gniwollof  snoisulcnoc  nac  eb  nward  morf  siht  :yduts  

1. A yllaciteroeht  tsuahxe  eulf  sag  emulov  saw  detaluclac  rof  t eh  dnal f lli  .eralf  
2. ON x sa  ON 2, SO2, ,OC  O2, AT  tfuL  ,scinagrO  ,COT  LCH  dna  HF om n roti i gn  a dn  

sisylana  saw  deirrac  tuo  ni  ecnadrocca  iw th iceps f dei  eriuqer m tne s; 
3. llA  atad  saw  desidradnats  ot  372 . 51  ,nivleK  3.101 Pk ;a  
4. llA  atad  si  detneserp  sa  negyxO  cerroc t de  ot  %3  )v/v(  gnisu  eht  rporppa i eta  snoitauqe  

sa  neserp t de  in noitceS  2.8 ; 
5. ,OC  ON x sa  ON 2, ,LCH  HF dna  AT  tfuL  scinagrO  ni  t eh  llifdnal  eralf  tsuahxe  kcats  

erew  nihtiw  eht  noissime  timil  seulav  deificeps  ni  eludehcS  C.4 ro  etsaW  ecnecil  
4100W - .10  

6. feR ere secn  

1. nE v nori m tne  A eg cn y. 02( 02). uG i ecnad  rof  rotinoM i gn  Enclos de  Landfill saG  Flares. 
www . vne tnemnori - oc.ycnega . ku  

2. ,yaVcM  ,.M  )3002( . lanosreP  nummoc i noitac . tnemnorivnE  ,ycnegA  ,selaW  .KU  
3. OSI  01 7 ,08  (19 )48 . St yranoita  ecruos  ime ss noi s- eM asurem tne  fo  lev oc ti y and volume 

wolf  etar  fo  sag  smaerts  ni  .stcud  
• SI  2002:62531NE - atS t ranoi y cruos e e snoissim - oitanimreteD n of ht e am ss 

noc c ne t noitar  fo  latot  gaseo su  organic c ra bon in f eul  ga es s f mor  so vl ent us ni g 
sessecorp - suounitnoC  emalf  noitasinoi  rotceted  .dohtem

iruodo.www er la .dn oc m 8 



1(15A0102 .oN tnemucoD ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

• SI  9991:91621NE - tS at ranoi y ecruos  snoissime - oitanimreteD n of ht e am ss 
noitartnecnoc  fo  latot  ag s suoe  cinagro  c nobra  ta  wol  necnoc t tar i sno  ni  eulf  gases- 

suounitnoC  f emal  noitasinoi  ed t rotce  .dohtem  
• .I S. 2002:94631NE - ranoitatS y s ruo ce noissime s- mreteD i oitan n fo  the ssam  

oc necn t noitar  fo  laudividni  suoesag  cinagro  sdnuopmoc - cA t detavi  c bra on a dn  s lo v tne  
noitprosed  .dohtem

iruodo.www er la .dn oc m 9 
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7. xidneppA  I - lpmaS ing, na alys si  dna  lac c alu t noi  de sliat  

1.1.7  noitacoL  fo  gnilpmaS  
toilliS  lliH  etsaw  tnemeganam  ,ytilicaf  toilliS  ,llih  ,nwotsnworB  oC . radliK e. 

2.1.7  etaD  & emiT  fo  gnilpmaS  
51 ht  yraunaJ  20 01  

3.1.7  lennosreP  tneserP  gniruD  aS m gnilp  
rD . nhoJ  aC s ,ye  ruodO  inoM t ro i gn  lerI a ,dn  ,mirT  oC . Me .hta  

4.1.7  noitatnemurtsnI  
otseT  053  LXM /4 45  ni ts ack ylana s ;re  

laredeF  dohteM  2 S epyt  totip  dna  OGM  detaoc  t reh m oco upl ;e  
L epyt  totip t ebu  

otseT  004  dlehdnah  dna  app or p etair  probes. 
cimareC  dna  nI c leno  6 52  lpmas i gn  p or eb s. 

P batro le langiS  MP0303  DIF  detarbilac  htiw  enaporP  htiw  non - enahtem  
ordyh nobrac  uc tt .re  

CKS  elpmas  spmup  dna  soiB  yramirP  rotarbilac

iruodo.www er la .dn oc m 01  



1(15A0102 .oN tnemucoD ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

8. xidneppA  II  - elpmaxE  snoitaluclac  dna  snoisrevnoc  

.8 1 noisrevnoC  fo  41  mpp  sedixO  fo  negortin  ot  gm  mN -3 ta  51.372  nivleK  dna  1 3.10  
kPa )PTS(  rof  llifdnaL  eralf  1 

1 elom  fo  na  laedi  sag  seipucco  4.22  sertil  ta  dradnats  met per uta re and rp ess eru  fo  27 51.3  
K nivle 1 dna  3.101  aPk  ,)PTS(  erehw  a elom  fo  yna  natsbus ce si  eq lau  to sti  ucelom l ra  m sa s 

dna  erpxe ss de  ni  gra sm . 

sihT  si  nwonk  as  ralom sam s i( .e. eht  emulov  deipucco  yb  eno  rg am elom  fo  a sag  ta  TS P .)  

gnisU  eht  egareva  er c dedro  artnecnoc t noi  (in )mpp  f ro  NO2 rud i gn  eht  surv ,ye  eht  c no v re s noi  
si  sa  :swollof  

1 elom  fo  ON 2 seipucco  4.22  sertil  PTS @  

64  smarg  uceloM( l ra  ew i thg  fo  ON 2) seipucco  4.22  sertil  @ S PT  

m/gm 3 ON 2 = 41  mpp  × 64  / 4.22  = 82 7. 5 mg/ mN 3 

etoN s: 
setoned  noisrevnoc  fo  C ot  :nivleK  C + 372  = ,nivleK  noitasilamron t epme rat eru  si  t eh1 0 0 

drocer ed arepmet ture fo  t eh  st kca  ana l esy r 

iruodo.www er la .dn oc m 11  



:erehW  X si  eht  emulov  fo  ssecxe  ria  m( 3 ;)  
V si  eht  cirtemoihciots  emulov  fo  eht  eulf  sag  m( 3 ;)  
O( 2)m si  eht  necrep t ega  fo  sag eulf eht ni )v/v( negyxo  no(  a yrd b asis .)  

fI  ew  wonk  dna  etaluclac  eht  :gniwollof  

ehT  ulov me fo  dnal f lli  sag  saw  944  m3 rh/  htiw  a m enahte  dna  oxy neg  c no c noitartne  fo  %4.42  
)v/v(  dna  )v/v(%53.7  sa  nekat  f mor  ht e la llifdn  sag  ylana s .re  

sihT  setauqe  ot  a enahtem  dna  negyxo  emulov  fo  55.901  m3 rh/  dna  m33 3 ,rh/  epser c .ylevit  

ehT  cirtemoihcoits  oitar  fo  negyxo  ot  enahtem  rof  noitsubmoc  si   1:2 sa  hs o nw  eb ol :w  

1 HC 4 + 2O2 + 7. 25  N2 OC 2 + H2 2O + 25.7  N2 + taeH  + thgiL  

A bm tnei  ria  c atno i sn  %9.02  )v/v(  ,negyxo  ereht f ero  st oi c cirtemoih  emulov  oitar  fo  ria  er q iu r de  
rof  elpmoc te noitsubmoc  fo  em t enah  si  75.9  semit  enahtem  .emulov  

S ecni  eht  ov l emu  fo  negyxo  in i teln  dnal f lli  sag  dna  ts oi c oih m cirte  r oita  er q iu r de  is kno ,nw  eht  
ot lat  tnuoma  fo  ekatni  ria  deriuqer  rof  etelpmoc  noitsubmoc  :si  

55.901(  m3 h-1 × )75.9  – 33  m3/ rh  = 93.510,1  m3 rh/ . ( nqE  2.3.8 ) 

eroferehT  t eh  t lato  emulov  fo  eulf  sesag  suahxe t de  ht r uo gh s at ck a ss gnimu  latot  c ubmo sti no  
dna  %0  (v/v) xo y neg  ni  lf ue sag  is:

mucoD 1(15A0102 .oN tne ) iS l toil  lliH  W etsa  naM a tnemeg  icaF l yti  

.8 2 lanoitiddA  taluclac i sno  dna  noitcerroc  fo  negyxO  noitartnecnoc  saem u der  ot  
ecnerefer  negyxO  noitartnecnoc  fo 3 % (v/ )v  rof  57.82 m mN/g 3 fo  ON X sa  ON 2 rof  ifdnaL ll 

.eralf  

fI  ssecxe  ria  si  dedda  ot  na  desolcne  llifdnal  eralf  .e.i(  ot  etomorp  retteb  ,)noitsubmoc  
derusaem  eulf  sag  noissime  artnecnoc t noi  fo  on n- moc bus noit  eps c sei  wi ll  .llaf  noissimE  

snoitartnecnoc  raeppa  ot  eb  ,gnicuder  tslihw  ni  ytilaer  ssam  ime ss noi  r seta  evah  amer in de  
tnatsnoc  ivnE( tnemnor  ,ycnegA  )2002 . erehT f ,ero  ti  si  yrassecen  to c mo p era  c cno e tn r snoita  

ta  a dradnats  negyxo  c tnecno ratio .n  

ehT  pihsnoitaler  eb t neew  eht  derusaem  o negyx  c no cent itar on and m ae sur de  emissi no  
seiceps  noitartnecnoc  si  non - raenil  sa  negyxo  morf  ria  si  dda ed ro  omer ev d. roF  axe mpl ,e  a 

gnivlah  fo  eht  eulf  sag  negyxo  tnetnoc  seod  ton  tluser  ni  a lbuod i gn  fo  t eh  em si s noi  
oitartnecnoc n. ehT  negyxo  necnoc t noitar  ni  eht  eulf  sesag  si  a usaem re fo  eht  xe cess ria  ov re  

taht  deriuqer  rof  teroeht i lac  etelpmoc  noitsubmoc  .e.i(  cirtemoihcoits  ria  meriuqer e .)tn  
,eroferehT  t eh  derusaem  negyxo  l leve  si  a usaem re fo  eht  itulid on fo  t eh  f eul  ag s se  morf  eht  

cirtemoihciots  noitidnoc . ehT  artnecnoc t noi  fo  negyxo  ni  yrd  ria  si  %9.02  (v )v/  dna  t eh  
noitroporp  fo  ssecxe  ria  /X( V) nac  erofereht  eb  detaluclac  morf  eht  wollof i :gn  

X 
V 

= (O2)m ( nqE  1.3.8 ) 
(  9.02 - (O2)m) 

iruodo.www er la .dn oc m 21  
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emuloV  fo  llifdnal  sag  + emuloV  fo  telnI  ria  = latoT  emuloV  fo  eulf  sag  

449 m3 rh/  + 1, 510 . 93  m3 rh/  = 464,1  m3 rh/  nqE(  8. )3.3  

nI  ytilaer  ssecxe  telni  ria  si  nekat  otni  eht  llifdnal  eralf  g sa  renrub  ot  erusne  siht  .noitsubmoc  

ehT  derusaem  negyxo  noitartnecnoc  nihtiw  t eh  eulf  sag  fo  t eh  llifdnal  eralf  ni  toilliS  lliH  etsaW  
tnemeganaM  ytilicaF  saw  85.41  % v/v( ) yrd  sag  ab sis. 

eroferehT  ssecxe  stnuoma  fo  telni  ria  era  eb i gn  at k ne  in ht r hguo  eht  louv re  syst .me  sA  eht  
ria flow ar te tnemerusaem  yam  eb  hi ylhg  cani c aru te a back lac c noitalu  dohtem  si  us de  ot  

etaluclac  eht  tnuoma  fo  ssecxe  ria  t neka  otni  eht  eralf  renrub  gnisu  nk nwo  com ub s noit  vol emu  
dna  eulf  sag  negyxO  noc c ne t noitar  % (v/v). sihT  si  hs nwo  :woleb  

ehT  llof o iw ng units are kno :nw  

• emuloV  fo  eulf  sag  mussa i gn  t lato  noitsubmoc  dna  %0  )v/v(  negyxo  ni  eulf  sag  ltuo et 
V eulF  gas =  1, 464  m3 ;rh/  

• emuloV  fo  derusaem  xe c sse  gyxO en % )v/v(  ni  f eul  sag  teltuo  O( 2) = %85.41  
;)v/v(  

• emuloV  fo  ssecxe  i teln  ria  ot  cni rea es  eulf  sag  ot  rusaem ed O gyx en % /v( v) 
noitartnecnoc  V telni  = nwonknu  

• negyxO  noc c ne t i ni noitar n tel  air O( 2) = %9.02  )v/v(  

gnisU  a kcab  noitaluclac  ,alumrof  dna  un m suore  snoitareti  using loS v re  rof m alu  e itauq on in 
tfosorciM  ,lecxE  eht  v ulo me fo  ecxe ss air dda ed ot  eht  l llifdna  eralf  renrub  s sy t me  si  Vinlet = 

873,3  m3 rh/  hcihw  eq tau es ot  a latot  e cx ess negyxO  v emulo  (O2) = 607  m3 rh/ . desaB  no  
,siht  eht  detaluclac  latot  emulov  fo  eulf  sag  morf  eht  llifdnal  eralf  dluow  eb  m 8.248,4 3 .rh/  

ehT  gniwollof  elpmis  auqe t noi  setartsulli  noitadilav  fo  eht  snoitpmussa  desu  dna  lac culat :de  

%O2 eltuO t = ( ) × 001  ( nqE  .3.8 4) 

gnirrefeR  kcab  ot  noitauqE  1.3.8 , eht  egatnecrep  roporp t noi  fo  e cx ess ria  c na  neht  eb  
detaluclac  sa  :woleb  

( = ) ( nqE  5.3.8 ) 
9.02  - 41 85.  

eroferehT  eht  atnecrep ge noitroporp  fo  xe cess air ov re  re deriuq  leuf  air si  ne ra  .%032  
E noitauq  5.3.8  dluoc  osla  eb   ot desu c la c alu t  e t eh v ol fo emu  xe cess ia r. 

S ecni  t eh  ov l emu  fo  ssecxe  ria  otni  eht  dnal f lli  eralf  ub r ren  si  nk ,nwo  then eht  r oita  fo  ov llare  
ekatni  ria  revo  ekatni  llifdnal  sag  nac  eb  :detaluclac

85.41  

( nqE  6.3.8 ) 
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teltuo  

telni  

v emulo  

O2 emulov  

V ageulF s +  V telni  

3 873,  
1 464,  

-1 3 873, m3 rh  oitaR ia r = 
44 9m3/ rh  

oferehT re Ra oit  = 25.7  ihw ch can be expre ss de  sa  5.7:1 2. sihT  si  a nommoc  ecnerrucco  ni  
llifdnal  eralf  srenrub  hguohtla  a eulav  resolc  to 9 si  erom  qerf u .tne  

a ri  
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roF  negyxo  ,noitcerroc  eht  gniwollof  noitaluclac  nac  eb  :demrofrep  

Cr  = Cm × (E nq  8.3.7) 

:erehW  Cr = decnerefer  artnecnoc ;noit  
Cm= ;noitartnecnoc derusaem  
O( 2)r = ecnerefer  negyxo  artnecnoc t noi  %3(  /v( v) rof  llifdnaL f eral b u nr ;)sre  
O( 2)m = derusaem  negyxo  noitartnecnoc  ni  eulf  sag  41( . %85  (v/v .))  

ecneH  e eht q eb nac noitau  tirw t ne  sa  follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Cr  = Cm × = Cr  = Cm ×  8.2 3 (E nq  8.3.8) 
%9.71  
%23.6  

roF  a ON 2 noitartnecnoc  fo  57.82  mg/ mN 3 neht  eht  negyxo  detcerroc  eulav  %3(  ))v/v(  dluow  
 eb a f s o ll ow :s  

Cr = 28 7. 5 × 238.2 2 = 34.18  mN/gm 3 decnerefer  ot  %3  negyxo  )v/v(  yrd  .sag  

iruodo.www er la .dn oc m 41  
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EPOLS LLIH TOILLIS TS A  YTILIB A TNEMSSESS  

0.1  CUDORTNI T NOI  
eradliK  Co nu ty oC u licn  ( )CCK  o snw  dna  o ep rat se  an tnI e targ ed Was et  naM agem tne  Fac ili ty I( W )FM  k nwon  

sa  liS l toi  Hill ni  Kilculle ,n  Co. Ki radl e. T sih  f ilica ty si  a f ro m re  laudiser  etsaw  l na fd lli  s eti  ihw ch c ae sed aw s et  
ecnatpecca  ni  2002  dna  has s bu s uqe e tn ly eb en capped and res rot ed htiw  m tso  fo  eht  s eti  now cov dere  iw th 

ssarg  htiw  t eh  la dn f lli  sag  a dn  hcael a et  ni frastruc erut  iv sib el  at the rus fa ec . 

T eh  licnuoC  sah  deve ol p de  eht  is te ot  rp o ediv  an IW FM  ihw ch si  ca ce ss lbi e to eht  pu cilb  dna  comm re c lai  
arepo t sro  sa  we ll  sa  eht  C nuo ci .l  sA  trap  fo  siht  sni t ,noitalla  a egral  rop t la  fram de  udni strial build gni  sah  
neeb  tcurtsnoc ed hcihw  f nu c snoit  sa  a saw te rt ansf re  s tat i no . T sih  b liu d gni  si  l co deta  ta  ro  ra o dnu  the ab se 

le lev  fo  eht  dnal f lli  dna  eht  etsaw  si  pols ed away fr mo  eht  bu li ding dna  sti  a cc sse  r dao s; ni  some aera s, eht  
esab  fo  siht  ni f erutcurtsar  si  trap ly c no struct de  on aw st .e  

ehT  IW FM  setarepo  nihtiw  eht  eriuqer m stne  fo  a W etsa  ecneciL  oN . W 100 4- .10  

0.2  BA DNUORGKC  
sA  detats  ,evoba  a W etsa  ecneciL  stsixe  f ro  eht  IW FM  at toilliS  Hi ll  and siht  c srevo  a egnar  fo  r iuqe rem tne s. 
fO  ralucitrap  rele ecnav  ot  siht  troper  si  Co noitidn  1.8 .0 2 which etats s: 

“W nihti  xis  nom t sh  fo  eht  d eta  fo  tnarg  fo  th si  cil enc ,e  dna  an un a ll y eht re fa t ,re  eht  il c ne es e s ah ll c ra yr  tuo  a  
ytilibats  tnemssessa  of ht e s edi  ls epo s ar uo nd the trans ref  s itat on”  .  

nI  redro  to oc m ylp  htiw  t eh  er q eriu m stne  fo  siht  c no d ti i ,no  t eh  C nuo c li  em lp o dey  F he ily Tim no ey dna  
oC m ap ny ni  Fe aurb ry 02 09 ot  un ed r at ke a ted ail de  un m lacire  ve alu ta i no  a dn  a ss sse m tne  ( eR f. 1). T sih  

ssessa m tne  deredisnoc  a un m reb  fo  sepols  dnuora  eht  fac li ity t eh  f ulia re of eht se s sepol  by di ff tnere  
m dohte s. T sih  detluser  ni  a seires  fo  srotcaF  fo  aS fety b ie ng pre es tn e .d  

nI  rpA il ,0102  CCK  a orpp a hc de  oG l red  A ss oc ai t se  (Ir le a )dn  dtL  G( o )redl  ot  und atre ke na  epsni cti no  fo  eht  
f ilica ty sepols  ni  redro  ot  s sita fy eht  requirem stne  fo  eht  lic ne ce. Go redl  did not esoporp  to revis ti  t eh  ow rk 

rednu tak ne  by F ihe ly Tim yeno  a dn  oC m ap n ,y  tub  ot  c ra ry tuo  a visual ni ps itce on fo  eht  s eti  ig ving rap ti uc ral  
itnetta on ot  eht  ols p .se  

0.3   NOITCEPSNI ETIS M YGOLODOHTE  
redloG  rp o desop  to eht  licnuoC  taht  a f llu  atS b ili ty iR sk Ass sse m tne  vni olvi gn  sig in fic tna  num lacire  

ve a noitaul  dna  m lledo i gn  saw  ton  r deriuqe  sa  eht  st ba ility fo  eht  ls sepo  h da  la r ae dy b nee  ed mo tsn r deta  by 
heF i yl  Tim no ey a dn  oC m ap n .y  ,daetsnI  Go redl  orp p deso  a lausiv  ni s ep ct noi  of eht  s sepol  a dn  e ivn r sno  

ool k gni  f ro  the llof o :gniw

iS g sn  fo  id stress – e g. . carc k ,gni  p citra u ral ly ta  eht  pot  fo  eht  slo ep s; 

sngiS  fo  m evo m tne  – e g. . b lu g gni  ni  eht  ols pe a dn / ro  d erpe ss snoi  ta  the top fo  eht  epols s; 

brutsiD a ecn  fo  ro  d tnocsi in iu t sei  in gev e at t oi n; 

ecnedivE  fo  is g in f tnaci  in erg ss sserge/  fo  aw ter; a dn  

ecnedivE  fo  m evo m tne  ro  ssertsid  ot  uorrus n gnid  serutcurts , ni c idul ng or ads, ter ai in ng wa sll  a dn  sl ba s. 

OITCEPSNI ETIS N  

 

 

 

 

 

0.4  
lP e esa  er f re  ot  t eh  hP o got r cihpa  setalP  occa m iynap ng siht  er p .tro  
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TS EPOLS LLIH TOILLIS A  YTILIB A TNEMSSESS  

1.4  lareneG  
redloG  detisiv  t eh  is te on eht  noonretfa  fo  noM day 42  May 02 10 and walk de  ov re  lla  fo  eht  slo sep  and up rep  

saera  fo  eht  etis  sa  llew  sa  eht  ssecca  ot  eht  nart s ref  s noitat  and eht  s ru r uo n id ng sdaor  dna  yards. ehT  
taew h re  saw  dry a dn  sunn ,y  iw th ev ry og od siv i ilib ty. oN  surtni evi  in agitsev t snoi  ew re un ed r at k .ne  

T eh  dry nus ny rehtaew  d gniru  t eh  ins ep cti no  h da  also eb en eht  erp vaili gn  co idn tio sn  revo  the rp evi suo  
eew ks dna  os  ereht  saw  no neserp ce fo  aw t re  anyw ereh  no  the s .eti  T sih  m tnae  taht  t eh  ad qe uacy and 

f noitcnu  fo  eht  sni dellat  ca gnipp  dna  res arot t noi  rd ain ega  ni f erutcurtsar  ihw ch h da  b nee  ins at lled cou dl  not 
eb  sessa s de . Ho ,revew  the noitacol  dna  ,ezis  sa  we ll  sa  eht  ed taili gn  taht  saw  vis bi l ,e  erew  all d ee m de  ot  eb  

rppa o airp t .e  

dnaL if ll  g sa  noitcartxe  si  ruc r tne ly tca i ev  a dn  f sdee  a 1 005 m 3 rh/  f eral . T ereh  si  a sag  gne i en  ta  t eh  site tub  
siht  si  ton  op tare i no al. tI  si  dootsrednu  th ta  CCK  si  cur tner ly p al n in ng ot  c ra ry tuo  a GFL  up m gnip  rt i la  at eht  
,etis  ni  ro d re  ot  si ez  f ro  a en w f eral . It ohs u dl  eb  on et d ht at i aercn sing the etar  fo  sag  ba s cart t noi  wi ll  le da  to 

a ahc n eg  ni  eht  etsaw m ssa  dna  siht  may a ff tce  eht  ls .epo  

oN  cael h eta  slevel  erew  prov dedi  ot  loG d re  dna  ti  si  ussa m de  taht  eht  ael ch eta  slevel  era  c rtno oll de  iw thin 
il m sti  deredisnoc  ni  the ana sisyl  deirrac  o tu b y F he ily Tim no ey a dn  Com ap n .y  

2.4  llifdnaL derotseR  
tsoM  fo  derotser  saera  ni s ,detcep  ni c ul ding ls o ,sep  erew  ivaeh ly ve eg t deta  wi ht  arg ss dna  ew e ,sd  iw th t eh  

itpecxe on fo  eht  ot  eht  south fo  eht  nart sf re  s noitat  a cc ess r dao  ,erehw  a cc ro d gni  ot  nuoC c li  s at ff erp s tne  ta  
eht  ,etis  the spot o li  dah  be ne  aw shed off gnirud  heavy ra ni  rp i ro  ot  s dee  at k gni  r too . T sih  aera  saw  s rap sely 

derevoc  htiw  deew s. 

T eh  uoroht gh siv u la  psni e noitc  fo  eht  sl sepo  a dn  eht  al nd abo ev  did  not i idn cate any si sng  fo  m evo m ,tne  
ssertsid  or sl spi  in id cat de  by bul seg  ro  de erp ss oi ns. T ereh  erew  no s sngi  fo  cr ca k gni  d eu  ot  drying 

nirhs k ega  fo  eht  t spo o li  or, no  the sl epo  iw th on  tops io l, the sub-s .lio  T sih  setacidni  ht a ,t  des ip te the 
lorp o degn  dry ,rehtaew  a c niatre  am tnuo  fo  m io s erut  sah  eb en r te a ni ed in eht  m eta rials, also e iv d ne c de  by 

eht  h tlae hy idnoc t noi  fo  eht  ve eg t ,noita  hcihw  m ae ns taht  the c eho sive orp p seitre  fo  eht se m ireta a sl  era  
gnieb  m tnia a ni e .d  

sA  m denoitne  ,evoba  eht  lorp o gn ed dry we rehta  m tnae  ht at na  ass se sm tne  no  eht  ep rf ro m na ce fo  eht  
iard n ega  m serusae  dluoc  ton  eb  trecsa ain de  dna  ti  is op ss elbi  th ta  s aruta tion fo  eht  s lio  m slaireta  c uo ld 

rucco  fi  eht  aniard ge d seo  ton  ep rf mro  eff evitce l .y  Howe ,rev  revo  the tsap  raey  a un m reb  fo  s gi nificant 
niar f lla  stneve  evah  derrucco  dna  ht e noc t ni u de  s at bility fo  t eh  s ol p se  si  a f ria  i dn ci noita  th ta  eht se m ae s seru  
era  fe f evitce  ni  pr neve t gni  s aruta t noi  fo  eht  so li s. 

3.4  saG dna etahcaeL  erutcurtsarfnI  
suoiraV  eti ms fo  llifdnal  sag  dna  ahcael te m egana m tne  inf tsar ruc erut  era  erp sent no  the site dna  these ew re 

vresbo ed morf  eht  rus f eca  tiw h tuo  iag n gni  e tn ry otni  any c ah m eb sr . enoN  fo  eseht  ppa e dera  ot  show is sng  
fo  ,ssertsid  htiw  eno  on t elba  xe c pe t noi  ihw ch si  a ral ge m elohna  cham reb  ot  eht  htron  fo  eht  a cc sse  r ,dao  

orppa xim eta ly 15 m f mor  eht  snart f re  s itat on ay r .d  T sih  hs o sw  a HD EP  ip pe which t snru  rht o hgu  
orppa xim eta ly 9 °0  f mor  rednu  eht  dnal fill ot  eht  htron  fo  eht  a cc sse  ,daor  to ev r it c la  do .nw  T eh  be dn  sah  
neeb  sauqs h de  a dn  ,dehsup  gus g itse ng th ta  the n rae  oh ir oz n lat  pi ep  eb n htae  the la dn fill h sa  s ltte ed f ro c gni  

eht  eb nd to squ hsa  a dn  p su h tuo  the itrev cal sect oi n. T sih  oiranecs  si  to eb  exp detce  sa  the etsaw  ni  eht  
etis  rged a sed  dna  selttes  dna  si  ton  a s ngi  fo  f ia l eru  fo  eht  slo ep s. tI  ,si  howe ,rev  recomm dedne  ht at this 

llatsni a it on si  re weiv ed by t eh  Co nu ic l ot  v ire fy the fu cn noit  fo  eht  p epi  and ot  at ke acti no  to rp eve tn  f ia l eru  fi  
hcus  f erulia  sesop  a r ksi  ot  ,htlaeh  efas ty ro  t eh  en iv ronm .tne  

4.4  sbalS dna sdaoR  
T eh  ssecca  daor  ael d gni  fr mo  eht  hw eel aw sh ot  t eh  tr na sf re  s ,noitat  sa  ew ll as eht  c no c eter  sl sba  ot  the 

htuos e tsa  and ron t tsewh  fo  eht  rt a sn f re  noitats  erew  a sl o epsni ct .de  
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TS EPOLS LLIH TOILLIS A  YTILIB A TNEMSSESS  

T eh  sdaor  d di  ton  xe h tibi  yna  sig in fic tna  de ret i taro oi n th ta  ow u dl  eb  sa soc tai ed wi ht  s ol pe fai ,erul  s hcu  sa  
eh a ev  htiw  taicossa ed net si no  rc ack gni . T eh  bals  ot  eht  tsaehtuos  fo  eht  tra sn f re  s itat on si  xe h bi i it ng sig sn  fo  

f erulia  eud  ot  id ff itnere al elttes m ,tne  tub  siht  si  ton  eud  ot  f erulia  fo  eht  s sepol  tub  si  il kely to eb  eud  to roop  
bus - edarg  eb n ae th eht  ls ba , issop b yl  c uo p del  iw th poor c no struc noit  ed tails. 

5.4  gniniateR  sllaW  
T eh  ssecca  daor  sah  gniniater  wa sll  no  ob th s edi s, orppa xim eta ly m1  ni  eh igh .t  T eseh  era  m eda  pu  fo  

noitces al in trev ed ’V‘  stinu  dna  ha ev  a ‘key c al m ’p  type ha rdn a li  f ti t de  to th rie  pu p re  s ru f .eca  nA  ni - is tu 
iater ning ,llaw  ixorppa m yleta  2 m ni  ,thgieh  m stee  eseht  sllaw  orppa xim eta ly 2 m fr mo  eht  dne  fo  eht  a cc sse  
,daor  a dn  si  noc t suouni  ra o dnu  eht  dray  dna  rht o hgu  t eh  bui .gnidl  

T eh  sm lla  iniater gn  sllaw  a tnecajd  ot  eht  daor  era  lla  i atn c ,t  la t oh u hg  these nu i st  era  m tso  il k yle  ot  be ler i tna  
no  rg a iv ty ylno  and os  f ia lure fo  eseht  dluow  be exhibit de  by ls id .gni  

T eh  regral  re gniniat  llaw  dnuora  eht  nart sf re  s tat i no  sah  a major cr kca  orppa xim eta ly 6 m fr mo  eht  s htuo  
nretsae  e dn . T sih  kcarc  si  imm etaide ly cajda e tn  to a c no s urt c noit  jo tni  and si  ap orp xim eta ly 05  mm ta  eht  

esab  dna  10 mm  ta  eht  pot  dna  si  nioc c tnedi  iw th a rc kca  ssorca  eht  c no rc ete  ya dr  sla .b  T sih  cr kca  sah  
m tso  il k yle  eb en decudni  by se tt lem tne  fo  eht  wa ll  fou adn t noi  dna  ls ba  ot  t eh  so htu  tsew  c ua si gn  a or t ta i no  

dna  f erulia  ta  t sih  po ni t. redloG  tseggus ed taht  t sih  sah  neeb  tneserp  f ro  a c no sid are b el  it me dna  th si  is 
nier f ro c de  by eht  ecneserp  fo  er m stnan  fo  llet‘  ta ’el  c kcar  htdiw  ag u eg s; C nuo cil s ffat  ta  eht  site c no firm de  
taht  siht  si  eht  cas .e  W tslih  siht  seod  not tneserp  na  imm etaide  sir k, eht  cr kca  sah  ex op s de  re ni f ro cem tne  

nihtiw  t eh  llaw  dna  de oiret r ita on fo  eht  re ni f ro cem tne  by c ro rosio ,n  iw ll l dae  ot  a uder c it on in c apa city fo  t eh  
llaw  and p eto n yllait  a desilacol  f ulia re which si  il kely ot  eb  m oni r. 

0.5  MUS M SNOISULCNOC DNA YRA  
T eh  vrus ey rednu tak ne  by redloG  on Mo dn ay 24 aM y 2 ,010  in id cat se  taht  the s sepol  s ru rou dn i gn  t eh  

snart f re  noitats  ta  liS l toi  Hi ll  IW FM  a er  ton  hs o gniw  si ng s fo  eted r aroi t noi  and this c lpuo ed htiw  t eh  ted ail de  
ssessa m tne  atrednu k ne  by iheF ly Tim no ey dna  oC m ap ny m snae  taht  eht  ls o sep  era  tnerruc ly ats ble. 

0.6  TADNEMMOCER I SNOITCEPSNI ERUTUF ROF SNO  
desaB  on eht  rofni m noita  m eda  liava able ot  Gold re  dna  eht  s eti  ins ep tc ion rednu tak ne  no  noM ad y 

42  aM y ,0102  loG d re  mak se  eht  llof o gniw  recomm itadne o :sn  

)1  iS te rd a ni a eg  ni f erutcurtsar  dluohs  eb  bo s vre ed ud ri gn  a ep riod fo  eh avy ra ni f lla  ot  c no firm taht  ti  si  
f noitcnu i gn  tcerroc ly dna  taht  ssecxe  retaw  si  ton  ieb ng id sc ah r deg  ot  t eh  os li s; 

)2  fI  evitca  sag  itcartxe on si  ,desaercni  a walk revo  s vru ey sim rali  ot  taht  sa  ed s irc deb  above s oh u dl  eb  
rednu tak ;ne  

)3  oM n roti i gn  fo  eht  iater n gni  llaw  kcarc  s dluoh  be ednu r at k ne  no  a etrauq rly ab sis. T sih  dluohs  oc m esirp  
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