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3993390Md90L.

3b®0ogo 2. Bos ool Ggyombol (bmg. 39bHsbo) bsgagliag®geols 309cgdsty
A9m0EGHMMo0lL bossol 600dgddo ddodg rommbydols 899(339emdgdo

3mbd@o Ne Pb Cd Zn Cu Hg
Lobyol
33/ 3%

Nel - 3mbGsbo 511 137,66 N.D. 375,88 | 256.31 N.D.
B3 - BR3ONWIE ©sLIZYBO 39 9
3M6396¢®o300
b3 - bLomMogbEIGOM Eslsdz9d0 220 132
3M6396¢®o300

Bogoglag®geols 30dgdscgo sGBYd 3. Jubol fywols 60dxdgddo Bo@s6gdww 0dbs
OMamO3 Jodoemo, s1939 Fo3MHMOOMEMA0YOO S65¢0BYd0. MBS 500bodbML, GMJ
Dgeol 60093900 50900 0gm OHMYMEOF Bo2o3LoYMY ™Mb sbermU;, sligzg Jobasb 500
39@G®ol ImIMGG00m (8Mbo). 30MqdMEo 99900 ImEgdmEos 3bO. 3,4-00. HMaMO3
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3bgogm  dbmwme  gohomo  3md3mbgbGo  (NHs)

50dmBbs

Bm®3sBg  opsero

Bogoglog®geols 30dgds®g GHIMOGHMO00IL 509dme 603Mdgddo (2 BE3), Mg

905603690l Bogogloy®gerols 9306y  393agbsl  8obs®ol  fyawol  babobbby.

3036md0MEMYoMEM0 5b5¢r0Bols dobgzom Fgp30dwos 30d35m, M3  d. Jusbdo

dm399M@  BHgMoBHMmEm0sDg 53 9gBH3Bg 96  500b0dbgdMm©s  F03MHMBOMEMYOMO

3033069639000 ©s306dMM9ds.

3bM0oo 3. bmg. INbHB6oL LBodommo BaogsgliagMgwol 90dwYdsMgE
3. Jubol JodomEo s 303MMBOMEMYOMMO 565¢0bols 999900

Ne 0b®9EogbGgdo 960gwo "g’gﬁgﬁj’ b3 6°2‘;§;'3§$§§"
1 | 58mbowmdo 3N/ 0,685 0,39 ISO 7150-1:2010
2 | Bo@®o®gdo dgN/w 0,015 1.0
3 | Bo@Gs@gdo AN/ 0,177 10.0
4 | gobgs®dgdo dy/ 0,035 3.5
5 | boyasdgeo 3/ 9,199 500 03 Of_i o0
6 | Jwmcoogdo dy/e 1,107 350
7 | d3®mdo dy/ 0,108 0.2
8 | g@meo dy/ 0,003
9 | E-coli 450 5000 99986560
10 | 3o@swn®o 3nemogm®dgdo 1 ©3*-3o 1300 BowAHOE00L
11 | 8935¢mE0o LGHMI3GHMIM3GO0 450 8gomo

gb®ogo 4. 3. Jubol JodowGo s 3o3MMdoMEMYOGo s6sEoBOL ggagdo
B5903UsyMger0sb 500 3-do (AMb®60)

Ne 0b®9ogbGgdo 960gHwo ag’fg:gﬁj’ b©3 662‘;3)?,?;22?0
1 | s8mbowydo AN/ 0,352 0,39 ISO 7150-1:2010
2 | Bo@®o@gdo dgN/w 0,061 1.0
3 | Bo@ts@gdo AN/ 3,781 10.0
4 | gobigs®gdo dy/e 0,436 3.5
5 | Loywasdgdo 3/ 17,044 500 '501.215’534‘

6 | Jewmcowgdo dy/@ 7,316 350 ‘

7 | dmdo dp/e 0,081 0.2
8 | g@meo dy/e 0,103
9 | E-coli 56 508mRbs 5000 99986 56x90

10 | 3o@swmm®o 30wmognm®dgdo 1 ©©33-do 600 ROWGHM300L
11 | 393560 LAHOI3GH™IMIYO0 56 509mBbs dgoomo
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L593bY-x5390930-2019 ;.

336M0wol 3930 33093900 Bo@oM©s LsdEbg-xo35b9000. Losbseobm bodmdgdo
5090 0dbs  bmgy.  sL306dso  (BogogLoy®gerols  J0dgdsmg  BHIMOGHMM0S)
sbaenobgdo (9. 3333600l 300©gd96g B9gM0EHMM0s) 300gdIeo J903900 IM3E)dME0s
3gb®. 5-8o o bob. 4-6-By.

MMamO3 3009dIwo 8909390006  Bsbl, Mmam®E sb3obdol, sb3g  sbsgzobols
B0sogol 60889830 R0JLOMES FHY300L Foseo 3Mb39bEHM30900 s dqLsdsdoLo,
o0 8993390 MdJ00 MEMEI0S 3 5 DB3-b. 5939 MBS 00435 LG, GMI EHYyz00L
b 3mbEabGH®s30900  m®o3g  dgdobggzsdo  dg@os  gmbmdo  FgdEGHowgdols
3063965309006 80856()0790530.

3b®ogo 5. bsdEgbg-x935b900L Bgaombo bogaglisg®geols 309cgdsty
3900GHMM00L 6050l 6099dgddo ddodg wommbydol 39933gemds

04.2019
399bgddo Pb | cd | Zn | Cu | Hg
8/ 9>
Nel - sbaeooby 156 N.D. 289 156 N.D.
Ne2 - 5b306ds (Bogogloy®gero) 110 N.D. 277 148 N.D.
Ne2 - g3mbo (5130605, bogogloy®g- 68 N.D. 198 101 N.D.
0@sb 250 393®oL sdmEmgds)
b3 - BRZONWIE ©sLIZYBO 39 9
3mb39b@®s30s
b3 - LEMOO0YbEHIGOM ILETZgd0 290 132
30b396¢Ms305
83/3d Pb
200
150
m Pb
100 B b3
50 I
0
sb306ds sbagozobg 360 (s1306d5)

BobsBo 4. s1306dol LEogommo bagsgzlisg®gerols 0dwYd6Y
A9M0GHMM00L 6050l 603M8gdT0 (BHY300L 399339eMdS
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33/39 Zn

350
B Zn
LRGR

300
250
sb306ds sbamrobn ambo (5L306d5)

200
150
100

50

BsbsBo 5. s1306dols LBodoMMo bogsgLagMmgeEols 30dEYdsMY
39M0GMM00L 605l 603M8gdTo Mmool 0993339 Mds

33/3% Cu
200

150 mCu
ml
100 %3
50
0

3b3obds sbomiobg  ambo (s1306ds)

BobsBo 6. s130BAOL LGHOJor®o bogsglsg®gerols 300gdsMY
G960BHMOH00l 605sa0L 608939gd8o Ldogrgbdols 3gI339emds

93b95-0000569000-2019 §;.

199dGH990Gm0Ol M39d0 33093900 PoGIMES F3bYMo-805BgMOL MgaombTo. sgdmeEn

0965 Bosogol 603wdgdo. domgdmeo 999900 dmEgdeos 3b6M. 6-Us s bab. 7-9-o.

3600 6. 1056gmoL MYa0Mbols bogaglisg®gamgdols 008gdsMY
A3M0EGMM0o0l 605yl 60dvdgddo 3dody wommbydols 990339wrmds

09.2019
Lobyxol sngdols Cu | Zn | Pb | o | Hg
50300 9%/33
®03bgmo
(BspsabsyGaemo) 151 398 78 <2.0 -
00569000 (gmbo) 134 242 53 <2.0 -
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9/33

100
EPb
50 b3
0
0056g9m0 00569m0 (3mbo)
(65g53LyM9E00)

B5bsBo 7. 005690l LGoJoMo bsgsgLaygMgerols dodgdsmy
AIM0EGMM00L 6050l 60dmdgddo Gyzo0l 8x9339¢Mds

93/33
400
mZn
200 ¥ g3
o T

005bgmo 005bgmo
(B5393L5gPgeo) (gmbo)

B5bsBo 8. M0sbgmMol LBoJoMo bsgsglsgMgerols dodwgdsmy
39O0GMM00l 605sgol 60dwdgddo Mmool 393339 mdS

93/39
160

B3

140

130

120 -

®0sbgmo ®0sbgmo
(65393L59Mge0) (gmbo)

B5baBo 9. M0sbgmol LBogoMo bsgsglisgMgerols 3odwgdsdy
AIM0GHMM00L 6050l 60ddgddo Ldogrgbdol 9gd339emds

0056930 gobsagdmeo  BEGoJoMmo  bsgogLoyMgErol 30O  EGHIOOGHMMOS
©50063M9g0o  5dMBbEs MMAMOE 3HY300m, 1939 LB3owgbdom ©s MWMOOM
(65b. 7-9), om0 3mb3EIBEGHMS309d0 50gToBHos 9GS FoOGHM DB3I-gdL, 9M5dgE BMbMO
95639690 gdLs3. LBosbsEoBMm 603MIgddo 96 5IMBbEs 9OE 3o©dowdo @S M3
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39603bolfyseo (3b6. 6). 51939 I3bgM9-0056gMoL Mgr0MmbTo Bo@sM©s d@. om®Ol
(6O@Igog bEHodomo  65ao3bsgMgerol dobermdmo  90dmBbs) 3owGmmdodom®o,
1%0H03)M-J0d0MO S J0ZOMOOMEMAO0MNOO  5b5E0BYd0. Fo®gdMo  FJYRJd0

Doedmagboos sbé. 7-9.

3gbMowo 7. 8. 0ol figaol JodoMo s 03B MdOMEMy0MHo
3b65¢r0Bol 890093900 bogsgLsy®geols dodgdsMyg, 09.2019

063Gegbdgd0 9600 ag’aﬁ’;;ﬁj’ o3 3°2;’§’?f§2§’°
1| s8mbonmdo daN/q 0,345 0,39 ISO 7150-1:2010
2 | Bo@®o®gdo daN/qo 0.022 1.0
3 | Bo@®o@gdo daN/q 0.147 10.0
4 | gobgs®dgdo dy/ 0.172 3.5
5 | boyegs@gdo dp/aw 22.18 500 ISO 10304-1:2007
6 | Jwmcoogdo dy/e 2.28 350
7 | 3mdo dy/@ 0,099 0.2
8 | g@meo dy/ 0.088
?0 g;(;: & 390 3 300 5000 Qoo
@O0 3NWOGFMOHIYOO 1 ©@&-30 1200 BOWEHOS300l
11 | 339350060 LGHMY3BHM3M3900 250 dgoomEo
3b®ogo 8. 3. omMob ffgeol JodowyHo s o3MMdOMEMYOHo sbsemobols
990093900 b593L59gM90sb 300 3-ols ImdmMgdom, 09.2019
0b3Mg0gbdgdo 960ggwo ag’g;’foﬁj’ @3 662‘;335;22(?0
1 | 58mbowdo daN/q 0,310 0,39 1S07150-1:2010
2 | Bo@®o@gdo daN/qo 0.012 1.0
3 | Bo®o@gdo AN/ 0.107 10.0
4 | gobgs®gdo dy/m 0.139 3.5
5 | byengs@®gdo /o 20.28 500 | 1SO 10304-1:2007
6 | JoomGowgdo dy/m 2.23 350
7 | 3®mdo Jp/e 0,102 0.2
8 | g@mmo /e 0.094
?0 E-coli 950 5000 890063690
AOGMM0 30oRMMIJOO 1 ©8*-80 1000 GOWEGHM300L
11| 1393560 LEHMY3GH™IMIJO0 200 390MEO
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500b0dbgds.

3bMoo 9. 3. oMol Bobozme-JodomGo dsBz96gdegdo

99IHOM-

DO, dy/c» (ffyogr8o

9 dmMgdom)

3o -
603990l 509dol sa0Mo PH  [359&)5Gmds, Emg?zz 35blBoEo t,°C
puS/cm ’ 75605¢00)
056900 (BogoglagMgero
: 0.015 ' .
80.0060l dsbermdeo) 8.22 213 8.0 9.3
0056900 (gmbo 300 99 EoL 3.18 )11 0015 o1 o

653 999b9ds 9. 0mOL, GMAMOE 3bgsgm dobbg boao3LogMgOL 493egbs SO

J399m Jo®onero-2019 §.

3b®. 10-bs o bob. 10-13-Bg Homdm©agbowos d399m JoOmedo bogoglagMgarols

8909900.

OmamO3  300OHmJodonco,

9539690 gdol  dobgzom 30  F9a30de0s

960083690356 ©5306dEMmgdsl B399 396H0MEAT0 SEAOWO 56 3Jmbos.

51939  9036OMBOMEWMYP0OHO  3bseoHYdO
3306396900, O3 doMomoo 35B39698 900 Bm®Iol gotyargddos. Bobozme-Jodowmeo
30g35m, 6md dobsmgdo  Mo0dg

0090905609 G9M0GMM00L bossaol 608mdgddo ddodg omm™bgdoL AsblsbL3MOL

300 10. g399m Jobomneol Ggaombols bsgaglisyg®gamgdols 008¢gdsy
&9M0EHMM0o0l 605yl 60dvdgddo 8dodg wommbydols 990339wrmds

Cu Zn Pb Ccd Hg
Lobyxols 5pgdols 5000
/3

4.0566gmo (6sg53L5gHgeo) 199 372 68 <20 -
J. 8566990 (gmbo) 142 198 46 <2.0 -
3956050560 (65g93b5gM9E0) 66 118 54 <20 -
295050560 (gmbo) 54 104 35 <20 -
b3 (93/30) 32

b3 (3y/33) 132 220 2
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® Pb
" %3

3o0bgrmemo oMbgremo
(BogagLoyg®gero) (gmbo)

Bsbsbo 10. g. Is@bgerol LBodomMo bagsglisg®geols 30dqgdsMy
GH960GHMM00l 60ssgol 6031dgddo GHYzo0l d99339emds

93/33
400
300
B Zn
200
¥ 3

100

9s66gmeo 956bgmo
(BgagLagHgero) (3mb0)

Bobsbo 11. 3. @byl bGogdommo bagaglagMgarols 30dgdsmy
3900EGHMM00L 6050l 6093gddo Mmool 999339wMds

99/3%
200
100 mCu
¥ g3

ds®bgmmo 9s66gmeo
(65g53L59Mge00) (mbo)

Bsbsbo 12. J. @Byl LGogdommo bagagliagMgarols Jodwgdsy
A9M0GHMMo00lL 60550l 60dvdgddo Ldogrgbdol dgd33g9emds
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3y/33

60
40 = Pb
" b3
20
0 - . .
39M5d560 3961050560
(65393L59Mge0) (gmbo)

B5babo 13. 3963060L bGodowm®o bogoglisy®gaols 03¢gdsy
A90GMM00lL 60550l 603)8gddo Gyzool 999339 Mds
900900 dmbsgdgdol  dobgzom ds0mbgreol bossgol 60ddgddo B3-9dL

395535035 Lodogzg (Pb, Cu, Zn) ommbol 306:396¢Mo3053. Losbswrobm bodmdgddo o6
50dmPbs  396(390M96wo gwgdgb@BHgoo - 39MEbarobfigsero s 39domdo. o3
099bg0s  29M0BL,  BogaogLogMgerol  300IdsM)  GIOO0GHMM0s  50dmBbs
©5006dMMgdmEo Fbmermo @yzoom (bsb. 13).

0396Mgomob Mgaombo-2019 §.

0dgmgomol  Mgaombdo, dgMBgmeo  oym  bemgger 3ol GgMoGMMH05BY
39603900 5653bGHOME0MGd500  65253b5gMgeo, bmm bemgger  Fmabsdo
Bogoglog®gwo, GMIgewoi 8egdsmgmdl dobsdg gmdobfyseol 306Msl. dqlsdsdobs
Losboeobm  60993gddo sbolsbpgMs 3dodg wommbgdo - Pb, Cd, Zn, Cu, Hg;
00m96mM0 9egdgbEgd0-NO2, NOs, NH4*, PO4*; 90360m00Mm@ma0v9600 3565993HM9d0-
AMGINOH0  3MWoRM®M3)00, B39O0 LEAHMIRGHMIMIJO0 ©s  E-coli.  Loggwrg
306Mmd90do - pH, 3938390565, ggdBOMmysd@Bocmds, gswdo goblbowo 560500l
omOYbMds @ FoM005bMdS (3bM.11-13 s bob.14,15).
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gbGowo 11. 09g6gmol Hga0mbols 5653mbGHMMmMoMydso
B5gogLayMgEgdols 309gds®Y GHgMoG™MMO0L boswsgols
6099799830 Bmy0gMH o 3d0dy crommbols 999339 mds

3496430 Pb | Cd | Zn | Cu | Hg
9/33
bmg. 306500, (bs393Loygemo) | 56.11 | N.D. |331.4 |82.8 N.D.
b3, 30Bs®0, BmBo 24.6 N.D. | 1152 |66.7 N.D.
bog. 379bo (Bogsgbsgtgeo) 50.6 |N.D. | 386.9 |50.19 |N.D.
bmy. 399bo (gmbo) 3478 |N.D. | 299 42.4 | N.D.
b3 (8y/33) 32 2
Lo (0y/32) 220 132
3%/33 Pb

60

50
40
30
H Pb
20
B %3
10
0

bmg. 3mabsto Lmg.Jmabsto  bmg. 3mbo bmy.39bo
(3mb0) (3¢bo)

BobsBo 14. 0dgMgmol GHgaombol bogeglsgMgugdols 0dwgdsty
39m0GMM09d0L bossol 609Mm3gddo Eyzool 890339wMds

9y/33 Zn
450

400
350

300 mZn
250
200 "o
150
100
50
0

bmg. Fmabsmo Lmg.jmabsho  bmg. 3mbo bmg.3mbo
(gmbo) (3mbo)

Bsbsbo 15. 03gGHgmol Hgaombols Bogsglisg®gegdol odgdsty
AIM0EGHMM09080L 605l 60dMIgdTo Mmool 999339wrMds

19




doMqdo 89093990l  obg30m  FMabsMol  Bogoglogdgarols  d0dgdsty
AIO0GHMO006 5090 600l 60ddgddo GHYzo0L 3mb3EabGHMSE0sd  B3-U
960083690 d90L 25055F56Mds 1.8-% 96, bmewm 3mbol 60dmdgddo olds 899339w™dsd 1.5
B3-b dosefos. Fgomgdom 93009 dmo@gdmwo 3mb3gb@®Mms30gdo  sxz0JLoM®
0mool dgdmbggzsdo (Bsob. 15). s gMo LosboeroBm 60d9ddo 6 sx0JloMgdIEs
Hg-obs s Cd-ob 306396@6s30990.

3bMowo 12. Bogagliog®gerol 308gds6ge 3c.adobfgseols
30MHmJodomMo ©s 3030MI0MEMy0YMO S65eoBol dgwgagdo

. Bo@gdrywo 399my9bgdyEo
Ne | 0bgM9g096300 | 9BmgmEo 800003000 b3 Bgmm@gd0
1 | sdmbowdo dN/qw 0,554 0,39 ISO7150-1:2010
2 | Bo@mo@godo dyN/qo 0.122 1.0 ISO 10304-1:2007
3 | bo®HMo@gdo dyN/qo 0.727 10.0 ISO 10304-1:2007
4 | gbgo®gdo ay/ 0.192 3.5 ISO 10304-1:2007
5 | byyango®gdo dy/ o 48.25 500 ISO 10304-1:2007
6 | Jom®ogdo ay/ 4.79 350 ISO 10304-1:2007
7 | 3mdo dp/a 0,082 0.2 ISO 10304-1:2007
8 | gBmMo dp/w 0.115 ISO 10304-1:2007
9 | E-coli 3500 5000
10 | Ho@swado 8200 838662?‘3@1
3M@0xMMHI9d0 1 ©3%-30 BOGHO>E00
1 0 9900MEO
BIPXY 550
LEHMI3BHMIMIJO0
3bMogo 13. Bsgo3LsyMgerosb 300 3-do 3¢.3w9d0Lfyserols
30MMgJodon®o s 303HMBOMEMY0Mo sbserobols 8gega9gd0
: Bo@gdrywo 398mygbgdro
Ne | 0batgogb@gdo | gHmgnwo 80003000 b©3 Bgomegdo
1 | s8mbowdo N/ 0,354 0,39 1ISO07150-1:2010
2 | bo@®®oBgdo dgN/qw 0.112 1.0 ISO 10304-1:2007
3 | bo®ms@gdo daN/q» 0.527 10.0 | 1SO 10304-1:2007
4 | gmbgo®gdo /e 0.162 3.5 ISO 10304-1:2007
5 | byyegs@gdo /e 47.22 500 | 1SO 10304-1:2007
6 | JomGogdo dy/m 4.99 350 ISO 10304-1:2007
7 | 36mdo Bp/e 0,098 02 | IS0 10304-1:2007
8 | g®mmo dp/am 0.101 ISO 10304-1:2007
9 | E-coli 2400 5000
10 AMGIWMMO 7400 0980656990
30x8M6IG00 1 ©d-do BOWGHMo300b
11 | BOP@IHO 380 dgongo
LEAHOI3GHM3M3O0
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9006569 249d0lfyseol (bmeg. 399b0), 3oemmdmdon®o, 3oHo3zMe-Jodoedo ©s
9036MI0MEMY0MEM0  5b5¢r0Bgdol F99agd0 8033560860096 035%g, ™A sbsb
Loobarmggdo  sOLYOdMIo  BEHOJoMO  boaogLogMgmo 56  sbgbl 86093690 M356
393e9bsll dobo  fgeol boGmolbdg © sbg3g 95O 9M5 543l SbEOLIBbOE IO
9aMBs6MHgMdslL. 09935, 930609 5MOL IMIsBJdo bsas3bogMgarol Losbermzgdo
59mbomdoll 0mbols 3mbi39bGHM3E0s Yoo mbame [oMEH0wmsb 9gstmgdoom.

B5g53U5gMgeol 303Yds®g GHIMOGHMMO0L 6055900l LsMg3MEG03530M 3MM3EILYdO

33w930L d9mMg 9G93 - 2020 Hawl bLEwo LmEsmol Jguogdbgwrs dmbs
03039 6920069830 963gmMgO0MO  33093900L  BOBIMGDS. oM 2obIgMEgd0MO
33e939%0Ls 2020 Hgarl  bEodomeo  Bogogloy®gargdol  Ggmo@m®mogdols  8dody
wo™bgdom ©d0bdNMH9doL 9930609008 d0Bbom BodoMs Boo@sggdols LodgbEm
33193990, MoLM3Z0LsE Podmygbgdo ogm JoOmeo LmMmdIBEH0, HMIgeoiE 99033V
80%-809 3e0bm3GHowmmoml s HMIYELs3 5938 bowy3gmglic LGB0 M30LYds
399m3mL dob LEHOMIEGHMOME SMBYITO (FMEMGOT0) BMYOIOMMNO WomMbo s F9IRS©
39593060 mL B0 999339 ™ds bosogdo.

Ls93bg-xo39bgmo s Jobgmols Mgaombgdo - 2020 §. (JsGowmwo  FgMEoEHOM
3653bEHOME0M935000 6525359MHgegdol 3HYHOGHMO09OOL 3 T53909).

2020 ol 03wobol 3930 2o6bmM309w®s 9JldgoiEos LsdiEbg-xo39bgmol
6930mbdo, bmem 5330LEML M39d0 Jsbgmols Mgyombdo, Lssg Fobsbfs® d9mBgmwo
BogogLogMggdol GHgM0EMMH09d0@IB 5090 0gm B0sIgol LosbswroBm bodmdgdo.
6039 930630 bLGodomEmo bsgs3Lo9gMgEgdoL FHgOOEGHMMH0Gd0 MTs3s B39bL dog®
Bo@obowo  bLmGdIBbGHom  (3wobm3@Gowmmwomo).  bogoglogMgwol  Hobolifo®
dbB939099 BHIM0EGHMM05Dg (5-09b 10 32 Gomrmnmdby) dg@sbowo oym LemMdgbEH0
2-4 38 ©0539BHMOL aMbmEgdol Losbom, ymgger 1 3%-Bg 0gMHgdms ~20 32 LeGODdIHEO.
L5565¢P0BM 603dgdo0oL 5©gds bEgdms LMMBIGBEHOL oYcMsdg s WYMOL J98IY,
399p™ddo 999690000 5b5c0Bgdol Bo@s@gdol dobboo.
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3905690000 565¢0BoL F99ga900 bsbz9b9000 bob. 16-22-%.

UsgsMgx ™
3/33

60
40

20

Cu, ©579mMd53909e0Cu, 59935390900

BsbsBo 16. 903093000 565¢00BOL FJga0 BogdMgx ML Bsgsglsy®gumols
0599999953909 5 3918539099 GHIMOGHMMOIOL FmMol L3ogrgbdols
390(339005L0156 305031 Yd5d0 (L3oEgbdol 9933gemds 399300 29 %-om)

bgGogolo

/30
600
400

Zn ) an
99798539890 sdxB39dwo

200

Bsbsbo 17. 905693000 565¢m0Bol dgga0 bghmgzoliol bsgsglagMgerol
59999953909 ©5 5999353909 B9gMOEMOHOGAL GOl Mmool
0999339 Md306 305M019d530 (M0l d99(339¢mds 899306M©s 53 %-00m)

bgGomgolo
/33

100

50

Cu, 059993539090 Cu, 588539090

BobsBo 18. 8gsrgdomo 63¢roBol dgga0 bgMmgolols Bagsglsg@geol
5994353909 ©5 35390 G9M0GHMM0gdL JmMols b3ogrgbdols
099933900356 F0dsMmgdsdo (Laoergbdol 899339 ™mds 899306 ©s 21 %-0m)
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sbagzoby

9y/3%
200

v -
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Abstract

The aim of the dissertation is to determine the impact of uncontrolled landfills on the
processes of pollution of ecosystems and, consequently, to assess their impact on the health
of the local population.

Many uncontrolled landfills with small area are located on the territory of Georgia.
They can often be found in the vicinity of populated areas in the regions, in ravines or along
rivers, which poses a risk of deteriorating ecological conditions in relation to surrounding
areas. At the same time, there is no state hazardous waste landfill in Georgia and therefore
there is a high probability that this type of waste will be found in uncontrolled landfills,
which is why uncontrolled landfills in terms of health remain quite dangerous facilities for
the population living there.

Today, there are about 50 official landfills in Georgia and numerous small (<0.01 ha
each) illegal landfills. Waste collection and disposal services are not fully provided in the
regions of Georgia, many villages are not provided with specific services, due to which the
population is forced to dispose of waste in the areas arbitrarily selected by them. In many
cases, they can not be removed or cleaned from the given areas and, therefore, remain there
for many years and become one of the sources of pollution with various types of waste in the
surrounding areas. Therefore, the sanitary condition of these areas is significantly
deteriorating.

In the present study, field expedition work was planned, which involves taking
analytical samples from the research objects, determining physico-chemical parameters on
the place (pH, temperature, dissolved oxygen, electrical conductivity, salinity); their
transportation to the laboratory for determining chemical and microbiological analysis. In
the laboratory Biogenic elements (NO2, NOs, NHs, PO+) was determining by ion-
chromatographic method, heavy metals - by plasma-emission spectrometer-ICP-OES, some
main ions - by spectrophotometric method and microbiological analysis (e-coli, total
coliforms and fecal streptococcus) - by the membrane filtration method.

In the work was studed: the ecological condition of the areas adjacent to uncontrolled
landfills in some regions of Georgia (Kakheti, Imereti, Samtskhe-Javakheti, Shida and Kvemo
Kartli, Mtskheta-Mtianeti, Tbilisi) according to the main polluting chemical and
microbiological components; remediation of landfills using Georgian sorbent (clinoptilolite);
in work shows based on numerical modeling of the distribution of heavy metal
concentrations the opening of a pollutant (PbSO4) and its infiltration into a 4 m layer of soil.

The results of the research are:

- Inventory of uncontrolled landfills in some regions of Georgia;

- Selection of contaminant components typical for uncontrolled landfills;

- Conducting chemical and microbiological studies of surface waters near uncontrolled
landfills;

- Survey of soils in areas adjacent to uncontrolled landfills for heavy metal
contamination;
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- Based on the obtained results, it is assessed how much the uncontrolled landfills in
Georgia pollute the surrounding areas and, consequently, how dangerous they are for
the people living in the region;

- A study of heavy metal contamination of soils has found that uncontrolled landfills
contaminate surrounding areas with carcinogenic elements such as lead, zinc and
copper, the variations of which exceed not only their respective thresholds or
reference concentrations but also their background concentrations.

- Microbiological analyzes of surface waters in the vicinity of uncontrolled landfills
have shown that in many cases uncontrolled landfills create an unsanitary situation
in the surrounding areas.

- Study of heavy metal contamination of areas adjacent to uncontrolled landfills and
reduction of heavy metal content detected using reclamation technological processes
(Georgian sorbent-clinoptilolite);

- Numerical modeling of the distribution of heavy metal concentrations shows the
opening of a pollutant (PbSOs) and its infiltration into a 4 m layer of soil.

Based on all the above, it is clear how urgent the problem is to fixing- inventory of

uncontrolled landfills for Georgia and assess their role in the processes of environmental
pollution based on the reality of our country.
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