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C(max)| B3 | C(max) | b3 C(max) b3 |C(max)| b3 C(max) b3
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©93900960 | 0,013 | 001 | 07 | 05 0348 05 0284 02 0988 | 5

0563560 0,014 | 0,01 0,6 05 10337 05 | 0358 | 0,2 | 0988 | 5

QLO3. MnO: (9p/3%) | &390 (33/3%) | SO2 (3p/3%) | NO2(dy/d3) CO (3y/a3)

C(max) b3 | C(max) | b3 (C(max) By  C(max) | bz | C(max) | B3
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C(max) b3 | C(max) | b3 |C(max) b3 |C(max) | bz C(max) b3
bmgddgemo | 0,015 | 0,01 0,7 05 0345 | o5 | 0,345 | 02 | 0988 | 5
93990960 | 0,013 | 0,01 0,6 05 1033 | 05 | 0,485 | o2 | 0988 | 5
0563000 0,014 | 0,01 0,6 05 10337 | 05 | 0,269 | 02 | 0988 | 5

Loadb. MnO:2 (9p/3%) | 93960 (03/3%) | SO2 (0/3%) | NO2(3p/d?) CO (3y/a3)
C(max)| b3 | C(max) | b3 |C(max) Bz  C(max) | bog3| C(max) | bog
Bemgddgeo | 0,016 | 0,01 0,5 05 [0689| 05 | 0524 | 0,2 0,988 5

©93900960 | 0,015 | 001 | 05 | 05 | 0678 05 | 0,632 | 02 | 0988
osbgs®o | 0,015 | 001 | 07 | 05 0507 | 05 | 0537 | 02 | 0,988
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M33wgeos dobo 3609369 mds. LyFMswM 3mb6396EMSE309d0 03egdl FoMEob
03930, d50bob M39d0 Fogbodorwye I60d3z69wMdsl s©fggl (0,4 Tp/3%), 909
03908 03w0olol ™399, 0HBMEIOS MJEGHMIdOMOL ™399y, 999y 0LI3
0390l @S 0BOHYds 9399060l Mz39do (bobsbo 1).

95699630l omdbools ogdlodsmo 3mb3gbGH®S30s FoGmEol m39d0
dobodsgrm@os (0,013 3/8%), d90gy 9960d3bgcm©  0bBMEIds 03boLol
039909, 9999y 330 I30OEIDS 5330LAML 1399Y, 89y OBOWIDS
19dBH9ddcmOl ™m39d0 s bmgddMol mgzgdo (0,017 3p/3%). dobodserMo s

Lodmom 8609369wmdgd0 1dbodzbgerme o;33wgds (babsbo 2).
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1.2 bsdGgH3geem 9B3MoLs s 35635690l omdlbools
296L5BE3MOl 990098900 LsHs®Bmem Lsdmdsm Bmbols s J.
BLGsxMmbols slsbmgdmemo EHgho@mmools s¢dmliggwyem 359680
(2017-2018 .)

B39bL doge 2018 ferols 056360l s 353Gl ™M39d0 9BLYBOZOIEO
0965 630090l mdBsgdols 2d6ol Lsddsm Bmbsdo sMMMYb0DYdMWwo
9sbgobmdol  omdbool  3mb39bE®MsE0gdo,

d®360L,  39basbmdobys o

OIgms 3609369 mdgd0 50995(39ds B3-L (gBGOowo 4).

3b®oo 4. 9E3MoL, Jsbysbmdols s Bsbysbwmdols omgllool 3MbEgbEMogogdo

(04.01.2018)
Ne Lobx ol 50900l 50O 933960 Mn MnO:
0 | @) | (@)
1 | 39%dol d0Hmgdol m39GmoGHMmMO 1,99 0,11 0,18
2 | 360350060930l mmobo 1,62 0,08 0,14
3 | Ne4 Lssddmm8o dod(mrgdgeo 2,92 0,28 0,45
©96@0b MBsGHMMOo (21-22
©dgero)
4 | Ne4 Lssdgmm8o dodfmgdgeo 2,89 0,31 0,5
©@96@0b MmbBsGHMMo (23-24
©dgero)
5 | Ne4 Lssdgmm8o dodfmrgdgeo 2,62 0,183 0,29
@wgbGHOol MbBsGHMOO (25-26
©)990)
6 | N°4 Losddmmdo dodfrrgdgeo 4,26 0,34 0,55
@wgbGHol MmbBsEGMOO (27-28
©)990)
7 | bow©o 53Hol 399564969 (L535009) 2,58 0,12 0,2
8 | 3mJLob Abgmggz06s 9,454 0,196 0,31
9 | 3mgbob byggeo 9,96 0,240 0,38
10 | B3 2,0 0,01 0,3
51939, 2018 fHarolb bmgddg@do AsbLEBO3OMmo odbs I Losddemml

3900bOEbMdO  ¥MBgEol Bsdwmdom BMmbsdo  sOMEMYBOBYOMEo  FEB3MOU,
9obgobmdols o 396960l omJbool  3MbEIBEGHME0gd0,  GMIgLms

360036903900 50935@ 900 B3-b (3bGowo 5).
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3b®oo 5. 9B3M0b, 3569569305 s 85695690l omJlools 3mbEgbEH®ME0gdo

Ne Lobx ol 509dol SO0 933960 Mn MnO:
(0 | By | (@)

1 | LoBodmdlbdm dobgobo (0 60dbvy) 2,22 0,31 0,49

2 | §m65%Dg 3998390509 (+2 6036m) 2,75 0,25 0,40

3 | §m65%Bg go9m83930LsL (+2 6odbyv) 7,05 0,63 1,00

4 | 9bmdgerol dmgwsbo 2,64 0,22 0,35
3200039050009 (+4,5 603b6+y)

5 | 9bmdgerol dmgsbo godmdzgdolols 6,35 0,60 0,95
(+4,5 60dbwm)

6 | ©dgeol bsdsMms30 3MNWEHO (+4,5 1,23 0,12 0,19
60dbw)

7 | ©799c0ob 9egdGHemoobl Lsdmdmom 4,37 0,41 0,65
d9460%do (+11,35 6096v9)

8 | 3930l d0d[mgdgero bzodMgdo 5,37 0,53 0,85
(+16,5 60dbvm)

9 | 9e9d@®mmol ao03dgd0 (+17,1 6,46 0,55 0,88
60dbwm)

10 | boMo 53fob d9ds64s69 (3bgen - - -
doendo)

11 | B3 2,0 0,01 0,3

2017 Qo 0gdgm3s8o  Bggbl  Fogh  goblobezMmeo  0dbos
J-D9bGHOBMmbol  BHYMHoBHMEO0sDg  IBH3MOL,  obgyobmdol  omdLogol,

Bobdomdool  mglogobs

Qo

OIgems 36033690 mdgd0 Bsgengdos Bw3-bg (gbMHowo 6).

SBmGHoL  omdbool  3mb3gbEMeiogdo,

3bM0oo 6. J.BglBHIBMBOL BHgMoGHMMO0L 5EIMbggMm 3596030 ©s35806dMgdg
6030009698505 3Mmb3IbEM30gd0

05696:930L | IBzgPo | CO | NO:2
Lobyxol
soBols Lobxol | Lobyxol segdols | @omgboo,
mfg)o o N SRBOXO MnO:

R T/

02022017 | Nel %‘é‘%@?ﬁf’@(’b 0.005 028 | 087 ) 0.002
D3-D03MMMo© L3900 gOIX - 0.01 0.5 5.0 0.2
500 85JL085W MO 30m6396GH G0 '
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51939 2018 Herols 9393060l ™3980 FJMHMIGb5EDbMdO JoOHOOL LodmTom
Dmbsdo s . BguGHIRMboL BHIMoEBHMOo0L MG {gdEowdo 2sblsbrzmwo
0465 5GHIMLGBgOHM  359MHdo  FB3M0LS @  Fobyobmdol  omdbool
3M6396@G®M530900. Lsdmdsm Dmbsdo dEH3MOLS s FsbysbmBol omglowol
306396530900 509853 gds B3-U, bmwm  sLsbwgdmw 3MbJBHdo 3o
6039005 B3-bg (bMoEo 7).

3bMowo 7. 93360Ls s 3b6wmd0ls omdlool 3MBEgBEMsEosms 360dz69w™MdgdO
Lsfo®dmm sdmBscm Bmbsdo s J. BaliBogmbol Gghodmemosby (14.12.2018)

Ne slobgEgds 333960 (03/3%) | MnO: (3p/3°)
Nl Nel Losdgerm 3,01 0.4
(N2 @98ge00)
NeD Nel Losdgerm 2.8 0.32
(Log®o)
Ne3 - 603mesdols babgarmdol b3zgeo 0,35 0,0045
N4 Lod. 3odgE0 0,42 0,0055

1.3 g BguBogmbol GHgmhodm®mool boswsgdo 3dodg ommbos
360093690mdgd0L 256L5bM3MOL d9009900

3b®oo 8. 3. BgbBsxmbol EgModmcmool boswsado 3dodg woommboms
3163963030509 5Bl BO3MOL dggagd0

3mbg@o Cu Pb Mn Hg

3%/3
31.26 | 7.06 | 2160.21 | N.D*

DL EHOx8MbO, ,l5d3950gol Fob*

3 6 700

B3-H030)o© L3900 3mb3EIbEHMsE0s

565¢0Bol 990092900056 g58mdobsdg (EbMowo 8) L3owgbdol o
AY300L  M5MmEgbmds  FgqLodsdgds  dofiol  Jogdddo  sOLYdIME  LETMSEM
96003690 md90L, obgobmdols 3mb3gbE®MsE0s 30 90gds@gds brmMIsEHo3900m
©5153390 3609369 MOL 3.3 5MI0LS O 9.139MLTsBOL dobgzom. bmm
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LogoOmzgerml  b®m3sBHoggoom 9390 Loogms  dmbsiggdgool
dobgz0m L3owgbdol, GHYz00Ls s Fsbsbdol 360dzbgEMdIdO 50gdoEHgds

D3OI B30 30b6396EHMSE0gdL

1.4 83300l 3mb3gbGH®ME0sms 3603369eMmdIdOL gs3MEgEgdols
(oEb3000 IMEIoMHYDS J. BgbEBHIBRMOOLS s dols Jodgdsy
A9P0GHMM05DY 35053 ™b9dYm0o Js®ol 30300 gdOm

1396O™I9650bMmdo  JoMbbod  AoxOMJ3gMwo  IBHZOOL 493039 gdol
(oEb300m0 IMEYEo®mgds B39gbl BogeM ©sddsggdmeo 0gbs J.BglGsxambols
50mboLM30L TobOL0SMYDYEO A935FBHMbJOMWO FMEMEOO s5BMbIZ3EgmOLs
Q5 QL3 gMOL JoMgdoL J0T>MIMYW YOO,

dmgwdo dBH36M0L 2530 3gmgds 500fgM9gds MfY39¢) 39M9gdmdo 3sL0GO
069609009630L 4500539650 xYBooL JobEHMgdOL Lydswgdom M 0Mbol
9095308 LOOMYOL om35¢olobgdoom.

t=24h:z=2m: t=24h; z=600 m;

1.5

10 20 30 40 50 60 70 80 90 100110 10 20 30 40 50 60 70 80 90 100110
=24h;z=100 m; t=24h; z=1000 m; 0.5

0.1
0.01

NS S} T e 0.001
~—<, =
ST~ A ,‘v.#
S N I AR ST ST

SN
WA

= o IRNE

10 20 30 40 O 70 80 90 100110

10 20 30 40 50 60 70 80 90 100110
Bab. 3. Js®ob LoBJsGOLS s B3Ol 3MDEIBEHEOOL g3Bsfoangds dofiols
B9093060006 z = 2, 100, 600 s 1000 3 LoFsEgHg BMOXGHO 50TMVE3EgoOL LMEGHO
Jo60lL EGMY, HmEs t =24 Lo.

BoboB0osb Bsbl, GMI J. BglBoxgmbdo sOLYdmwo dB39M0 24 Lo—ob

39685303590 3039005 L3Ol JodsOmEgdom [ogMdgwgdeo
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9ogxLoLds39Mm0  HBmEol  Lsbom.  ©FEHIIM0Bgd0L Do  LbEowss
©IBRMOI0OGOM0, 53 BMBMOO  Jo®ol  FoTsMNMWIOOm  SMSOMYICO
69009530LsmM30L 535bsLosMYdgEO 96y3560M3560 LoBRJoMomss

do9:i3go.

©59()396056905 493039 gdMos Mmool Jgol  30dE9dsMg©
5OBYOM  3MEbmOL IBMIBY. ©9BH39MH056900L Dmbol Loa®Mdg mbog
d9@05 LoRsbgbY, B3 IOMdO MY0gxrol s BMLEBHO JoOol JoMMd7dTo
330h39690L 503930600 S GHYOOMIBGHIO0  45IBHBOL  3BM39LgdoL
A RolmdsLs.

396030356 8035MmMIgdom IBH3IO0  o3M(39gdwos  bmErm©
5GHIMLRIOHML  LolsbegOm  ggbsdo  osbwwmgdom 2 30-L0dswergdy,
3063965305 0.5-1 300gdo0s MFsem® Joesdob GgModmmosdy, 0.1-0.5
b3 - 3 BoLBHOIBMboIb osbermgdom 6 30 dsbdowby, C < 0,1 B3 30
09l sMBgboe LogMgdo s 9oL HOEHB30MO FMEYOMHGdOL S569Eb.

t=24h;z=2m t=24h; z=600 m

10 20 30 40 50 60 70 80 90 100110

t=24h;z=100m

T S| e =

10 20 30 40 50 60 70 80 90 100110 10 20 30 40 50 60 70 80
Bob. 4. JoMob LoBJsMoLs s FBHZMOL 3mbEIBEMEO0L 3sbsfoamgds dofjols
B9©053060036 z = 2, 100, 600 5> 1000 3 LodsweErgBg BMBYMO sIMLsgEgoOls
L5dog5¢0m Js®ol MU, GmEs t =24 bo.
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Bob. 4-Bg boBg9bgdos  Fofoldoms  Jo@ol  Lobds®ols s  IBH3MOL
3M6396GHMs300l  qobsflowgds  t=24 Lo-bLogzol @MbMYGOO  SEIMLOZEgOL
Lodw)ogom Jo®ol d900bg93590 (U, =5 9/§0).

BoboB0osb Bsbl, G LydMswMm FmbMOo JsGol F9gdmbggzsdo @300l
393639905 MR BHESx05, 3000609 - LYLEO Js®ol Jgdmbggzsdo. 3BH39Ho
39050396905 MMam®E3  9OHosbo OB, MMIWOol  doMomoo  Asbs
3539005 5GHIMBGYOHML doffoldoMms 100 3 i39gbsdo. 3mb3gb@msios 1000
9300 LHOIRs© 3060090 s dofioll Bgs3o®mosb 6008 Lodswwgbg dobo
360093690d5 100-% 96 s MO d9@s© bosgargdos B3—bg.

933960 25050356905  BmbMMo  Jool  BodoMmmngdood s
oobemgdom 24 Lo—ob 9999y 9YoMEIds  335BoLGIEOMbIEMMO
9 M356MHgMds. 5GIMLGBIOML LolsDwzmm 139gbsdo d@3MOL WOMBdYL A55Bb0s
Doa0d9wgdmmo BoMs0Ebol g3m®ds (bsb. 4), GMmIgoi 096ImMIbmdom
RBOOMOM3EI0  J. BuBIBMB0oIb  ©ITMEOOOLLL. T BHIYM056g00L
390G MOHO BMEol Bm®ds 5B39698L 50039d30M0 FoEBOL 3Mm3gLols
30053 9LMdL 306H0BMbEHIWMOHO GHOMINWIBBHWOO A5BHBOL 3MIM(39Lm6
3905M900m. 3063396¢53052 0.5 B3-bHg 800g0I0s MIMoMm© Josgol
AIO0GHMM05Dg 5EHIMLRIOML  J39s 100 8 B9bsdo s dolsb 4 30 dsbdow by,
3Mb63963M530s = 0,1-0,5 D3 300gdgeos 30{iMm (ssbermdom 4 39) bLoasbol
@5 3Mdgero (50 39) bLoa®dol Bmerdo. BE3-bg 100-x9gM s 1000-x9g6H d30609
3M6396GH®M930900  F00gdMYWO0s  SGHIMLRBIOML  FoGm  bBrmedo  IBHIOMOL
MMOOL (396G oMo Bofloeols omyzerog dob dmge LogMdgdy.

dwogMo  Jomol  Jgdmbggzodo  (Up, 2109/40, bsb. 5)  9BH3M0L
393639gdol  3OMELo  M30L90M035©  bsMyomMos  Bodmom  JoMol
3990bg3935d0 800930 3OHMEgLOL. 49BL353905 MOMPYbMIM0Z0 Bslosmobys:
3B3M0L 295@BS Jool d0TsMmMgdom  bgds MBOM LHMGs® 3069
LYLEHO BMbMOO JoMol EMML. 306396EGHMsE0s >0.1 B3 Jogdmwos IEHIMOL
3006 o Mg Bemedo. G300 o3 Egegdol sMgso dgMH0Eosbmwo
d0dsmmmgdom  3608bgermgzbo 6530005 LYLGHO 96 LM JoGob
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d990bg935d0 30090 5695¢0gdBY. 39MEH035M0 0O gd0m IBHIMOL
95Jb0ToEMEO 23039 g0l BMBs 56 509ToBgds 1,5 30-b.

t=24h; z=600 m

= = =)

=A%k

VPOV PP

SEiBoN
!’g?/ WL

15
1
0.5
0.1
S == &L === {0.01
NP PEANESsa Pl
NGNS A
g Ll e Lo o01

P

10 20 30 40 50 60 70 80 90100110 10 20 30 40 50 60 70 80 90 100110
Bab. 5. ool LoBgsMobs s 3E3Mol 3mbEIBGMmoE00L dsbsfoamgds dofjols
B9s30600s6z = 2, 100, 600 s 1000 8 LBy BMOMEO S5EIMBsZ3EPgNOL derogho
Jo60l ML, Omags t =24 Lo.

Bob. 6-Bg 6583969005 MOEb30MO BMEYEoMgdol J9gEe© d00YdMWO
dofiolldoMs Jotol LoBJoMols s 8@3MmOL 3mbEgbG®moE00l gobsfowgds, t=24
Lo-LogoL LLZEgMOL LYLEHO FMEMGO Jo@ol F9gdmbggzsdo (Upy =1 9/§0).
bo0sbsg  PBobL, GMI  Jogsdol  BHYMHOGHMM0sDg  IBH3M0L  3MBEIbGHMSE0S
95db0oEMM0s 605IPOL BYI306MH0EL 2 s 100 3-0l Lodsewgbg s
wdmogom© dob Losbarmgql (bsb. 6, a, b). dofoldoGs sEIMbEgH™To IEHIMOL
0OMOgel 543l 390GH039WOHO0  30wobOOL  gm®Ts,  MHMIGEo3
©IBRMOI0OGOM0s  BOOWMgmolsy s BsdbOgmol  0ToMrMgdo.
3M6396@®Ms30s 1-2 B3 300gd90s oM Joensgol dgdmascmgbdo 2 3-ols
103G by IBMmgdom 12 I BOPMIBY. gb DMbs MIBsM6 F30MHYds
L03OEOL  BOPILMD goMs ©@s 100 3-0L Lodseegbyg dosgdulodsrmEo
3M6396GH®Ms305  900b0dbgds  ssbermgdom 3 332 Bomomdby.  dBHZ9OO
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3039000 OHMYMOE Jool, B39 dobo LsdoMmOL3OMmM  F0TsMHNMEGOO.
3®36M0L 253039905 Jool LsdoMmoldomm FJodsOmMEgdom  9IMgd0m
930695, 53  2o0mf39wos  3mOH0HBMbGHIMMO  GHMOMdIYWIBEHMOO s
50039930600 odEsbol MMHDog-HMDLI30MOL30MM dm]dngdoo.

3o0mm3mgdom  JogdMwo  ©OHPwOl  gmemTs  430639690L,  H™I
5GHIMLEgOHml Bgs 53969080 3B3M0L godbg30L 3MmEgldo @MdYIIbEGO
©@0xYHBooLS S 3MOOBMBEHIWMMO 5©39]300L fowgdo Loowol dobgwogzom
9bEMgd00 9OHPBI0GM0S. 5Tob Fgogow 33Ol VOB 3b0d3zbgwmgbs
©IBRMOI0OEIdS ©d 00gdL HorMdgwgdme BmGmIsL, F9bLO3MMYO00 JoGol
LoBJsM0Ol WwMm3seEGo BOHOL Bmbsdo - 8. Y30M0Wsby s BbBYOOTEsls
bgmd9d0L (bob. 6, a, b) goliizMog.

5GHIMLRIOHML LobyBOZOM B9bsdo (BmEs Z > 100 8) 9EH3Mob 3536039 gd0L
RBOOOMO0  0BOYds.  FBZMOL  5©39J300  9F9MBJOL  BHYIMdMEGDEGHME
©oxMHosL (bsb. 6, c, d).

a) t=24h;z

10 20 30 40 50 60 70 80 90 100110 - 1
b) 24 h;z=100m

0.01
0.001

0.0001

10 20 30 40 50 60 70 80 90 100110 20 30 40 50 60 70 80 90 100110

Bab. 6. Js®ob LoBJsMOLS s B3Ol 3MBEIBEHEOOL 23bsfioegds dofjols
B9930600036 z = 2, 100, 600 s 1000 3 LFsEgHg LYGHO EILEZEgMOL JoGol
©OML, t=24bo.
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3M6396G®Ms30s 0.1-1 B3 300q0E0s sbEmgdom 9 39 Loa®dobs s
0.8 30 Lobigob 396580, 0.01-0.1 B3 - 15 30 Loa®doLs s 1.2 30 bLobdol ggbsdo,
0.01-0.001 %3 - 20 38 ULogMdoLs s 2 30 LolLdol g9gbgddo. JoMob
LoHoboswdgam dodsmmmegdom 9339600 3M(39Yds IbBEMmgdom 5 30
9s6doePbyg, bemwm Jo@ol dodsmommwgdom - 20 30-Bg. 9BH36O0L QsbsHogds
©MH909edo  9M0MIBI0IM0S.  3mBEgbGHGsE0s  BodlodoEmos  WGOWBEOL
3956 b5fodo s s6@smsb 330609 3960539600gd0L309b.

50L6065305, MM LsdMoErm LOdWogMol BMbMOHO JoGol EOH™L 24
Bosmols 296353crmdsdo 933960 3M39gds 3603369 m3bo MRG™ ©OE
356doeby, 3000609 LMLEHO BMBEMGO Jo®ol MM (Bob. 7). s3sLmsb, IBH396M0
3039 Yds  OMAMOE  BMbMOO  JoMob,  sbg3g  JoMol  Lofobosswdwgam
9035MmM¥IgdI0m.

t=24h;z=2m t=24h;z=600m

10 20 30 40 50 60 70 80 90 100110

t=24h;z=100m 0.01

0.001
0.0001

' ey ek R
10 20 30 40 50 60 70 80 90 100110

Bsb. 7. Jools LoBdsMols s IEH3ML 3mbEgbEMsE00lL gsbsfoergds dofols
B9053060006 z = 2, 100, 600 s 1000 3 LodsEgBg LHBSEM EIBIZEGMOL Jools
©OML, t=24bo.

e 7 ia SRR
10 20 30 40 50 60 70 80 90 100110

9600369wm35605  @obol  dgoool  Bgdmddggds s 35960l
3mOH0DMbEINMH0  BHMOINYIbE™MOoL  ao3wgbs 933900l  oBBool
300 39bbY. 3500 8mddngdol 999as© BH3MOL MMOdYLO IBMOHIOMEOIDS,
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BoOMM3Y05 Logsbgdo s IBHZgOOL  oM339mwo  bsflowo  3MEIXIdS
MON0YJONLIH0bso0dIy™m 0O gdom  dE. Y3z0M0¢sls s 9.

BbgmH0dgesl bgmdgdols goliizdog.

dogmo  sLsggmol gmbmMo  JosMol Jgdmbggzedo  ™M30LMdMOZ5©
9000935 9BH3M0L  Aobsffogdol 0039 LGSO (ubkg= 10 M/s), HMIgEros
d0@admo  oym  Lodmomm  gmbMMmo  Jo®ol MM, goblbgoggds
509bMdM0305. I0gMHo JoMol ML IBHIMOL POHWBIO 3M(3IIdS T
RIOOMODY O 299 Y0IYdS MAOM BHOORI. 25dMmM3egdol Mobsbds,
d0g©mo Jomob MM™ML  450@b0l LobJsMg 89500390L BmbmMo LoBdsob 0,8 -
0,6 Bofoemls.

1.5  Lsdéghggerm 93gol 3mbigb@Msosms 360dgbgemdgdols

39030350 393M3IXgd0L MHoEb3000 dmEIEoMYds J.
BoLEAHIRMOOL BHgMoEMM0sBY

5GHIMbxgmOmdo mgMdorimo 3mb39dEool LsdRsbbMB0EGd0sb sGfMg303
565335D0LGHOGH0ING 39BBHMWGAIDY  IYM©IBbMdOm 3853900
5GHIMLRgOH™do sdmxzmd39wo IGH3ZO0L gogM39egdol Hogbzomo dmpgwo.
3906@™gd3900lL 063 gaMo300LsmM30L  godmygbgdmwos 3. 8/bsdol  3bso
oEbz000 Bdqds s @. FoMBM30L F0ghH 931953900, 3OMEILYdOLS
3MmMMH0bsGgdol  dobgzom  aobghol, sMogbso  Gogbgzomo  Ldgdgdo.
3o M95¢0BYOME0s  BoPswo  39MBg30L  MbsMol  dJmbg  Hogbzom
0509b9. 3500L 3MOHOBMBEIW MO s 39MEH0I9WIOO d0KJd0s 10 s 20 3.

®0o3bgz00m0 IMEY0mgd0m TGufogerowos 3L ,,xMOX056 sbasbgbol*
Nel o Ned  Losddmmgdol  50MHdFgMo  ©oboasegdol  596MeE0Io
53966900096 5GHIMLRIO™I0 oiMd39mero 10 930 BmTol dEH3MoL bofows3gdols
393639930l 3069853)035. 2bbowmEos MmMo 393gMOHMEMY0MMHO LOGHYISE0S
- 8300 s 3MbMEo BOHOE® - sLv3gmMOL Jo6o.

Bob.  8-Bg  bsB3gbgdos  sdMmm3wgdom  doegdmwo  IF3M0L
3M6396GH®Ms300L gobsffoemgds LogMEgdo BmbyMo JEHowol GOML, MHMEILSS
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dB33M0oL 3953039900l doMome  3949boBAL  mg®domwo  3mbzgdisos
0o60mo9bL.  3mEgbGHMmsEool 0BMmBMmEgdo  b5B39bgdos  BO3OI©
51533980 3MmbEIBGHMEo0L (b3=0.5 8y/3%) 9gHPYMEgddo. 53 bsbsbosb
BobL, M3 50Msdfbgo IbsYPIMYB0D STMBOMJ3930L F9dgy IBH39MO
5@0MbEBOHMTo  3OEIEIOs  9MmTsbgmoLRb  sdm30oadgo  MmMo
396003500 3000bOHMo 65350l Lsbom. 9BH3MOL JoMomoEo  Tsbss
(3Mb396GH®53000>0,1P©3)  39bsfowgdmmos  gofidm  s®gdo,  GMIgos
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Abstract

The thesis work is devoted to the assessment of ecological state of
atmospheric air pollution under the influence of industrial aerosols emitted from
Zestafoni ferroalloy plant. According to scientific literature data Zestafoni belongs
to one of the most ecologically polluted regions among industrial areas. The
ferroalloy plant, asphalt production, metal-substituted slag separation, building
material production and other ferroalloy productions, industrial emissions of
which pollute environmental facilities including atmospheric air that has negative
effect on human health. According to the law of Georgia “On atmospheric air
protection” arrangement of integrated control and ecological monitoring over
environmental facilities pollution is necessary to study harmful anthropogenic
impact on the atmospheric air. That’s why study of influence of concentration
values of organized and unorganized industrial aerosol components, emitted by the
ferroalloy plant, including dust, in order to study atmospheric air ecological state
in Zestafoni and its adjoining territories is a very topical problem, while the
development of mathematical and numerical simulations of their propagation is
the novelty of the research work.

Several expeditions were held in 2017-2019 for accomplishment of set up
goal, during which atmospheric air polluting sources and agents were identified.
Concentration values of aerosol components, including dust were determined in
the ferroalloy plant’s operating zone and at populated territories of Zestafoni by
aspiration technique and express method using indicator pipe and according to ISO
standards. Pollutant concentration values in 2017-2019 are reduced compared to
2012-2016, though in some cases they exceed maximum allowable concentrations.

The numerical model of dust horizontal and vertical distribution in
atmospheric air and at the soil surface in the direction of prevailing background
wind in Zestafoni was developed, as well. Dust propagation is influenced by Likhi
ridge, orography of Kvirila and Chkherimela river gorges, that’s why the dust
density deposited at long distances from polluting source is insignificant. In case of
strong and light winds, dust propagation process is qualitatively analogous, but is
quantitatively differed; in case of strong wind, dust is transported faster. In all
considered cases dust concentration is maximal above the city and reduces with a
distance from pollution source.

According to the numerical model of vertical propagation of dust emitted
into the atmosphere from aeration lanterns of gas-trapping device of No.l and
No.4 workshops at the ferroalloy plant, dust concentration in the surface layer of
atmosphere during backround baroclinic wind is higher than during background
calm air that is caused by vertical turbulence.

Maximum quantity of the dust deposited on the earth surface according to
numerical model of dust distribution at soil surface of Zestafoni and its adjoining
territory is observed at the city territory and is propagated in the form of band
directed from the west to the east.
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As a result of conducted research works the experimentally obtained and
developed mathematical and numerical model of dust propagation may be used for
any industrial regions for the forecast of aerosols propagation regularities,
probability, study and pollution.
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