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bobosmMYds  3oeomdo; o3 G9gbgds  boengdgdol  2o3agbsl, Bosaggdol
3905MY3b30L  MZowlsbMobom, 96 Fgobodbgds 08 m™byby, M™AI dozcm-
9w99963900L  306(396@G93050 36033069 m3zs60 93¢ gbs IMabobml dgo-
Bo®9ms fyeols baolbby.

2013 fiewols 936Modo 5090w 0dbs Mo s80bdo (Lobyxo Nel) oo
{3000l 9909y (Lobxo N2) 5373Mwszomeo  ggbol (0-20L0) Lobxgdo
900.4mOHM@obfigeol Bomogg 6sa90mdosb 700-8008 sdmeMgdom, dobstol
3065L  5boo (igoedodngdolsm3zol bsgs®momme dgMbBgme, bldoMo Gyom

QIRBIOME O 3E0EM3560 Folinggdom FgImgstyemvyer dmbs339mBY (bMowo
1).
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3b®owo 1. 30.4mOHm@obfymol Logsmsr)mobswo (gserdodmgdols 30dgdsmy
A900GH™Oo0L 9egdgb@E o 9agbocmds, %

99996@0 Lobyo Nel Lobyo Ne2 3000630
K 3,8620 3,4240 2,5000
Ca 1,2230 1,1940 2,9600
Al 7,3050 7,2800 8,0500
Si 18,9480 14,8320 29,5000
P 0,0890 0,0830 0.0930
Mg 1,3810 1,2110 1.8700
Cr 0,0090 0,0092 0.0083
Mn 0,1615 0,1540 0,1000
Fe 7.2620 7,2700 4.6500
Co 0,0020 0,0021 0.0018
Cu 0,0092 0,0104 0,0047
Zn 0,0074 0,0083 0,0083
As 0,0011 0,0010 0,00017
Pb 0,0014 0,0010 0,0016
\4 0,0136 0,1550 0,0140
Ti 0,5547 0,5879 0,4100
Sr 0,0314 0,0112 0,0140

50L603b5300, ®MA (3OO dMbY(399930 JI9b5EYdS SOLBYDdMEO Bomsgzg
B5290MmdoL 5939 d53909e0  b05IRIOOL  sBsewoBol Tggagdl  d30MgEo
399Mb53¢olgdom.

JeomGOeys699w0 39LE0E0IIOL goblisbmz®s bossydo

LogoOmggermdo dgdm@sbowo 39BEH0E0gdoL s FsgbobzooMmgdgwo
15390900l 36033693560 MomMmEabMds 25dm0ygbgds sFo®msdo, L3
om0 25dmygbgdom 935300905 Lobbog-Lbooglbo Fofgdol s Moz ficrosbo
65619539000 smslimdom 3gJ@sM0 boswayo.

399306569  H9Mmobodbwosb  d0BsbIgfmboo  Bogmzgowgm
60505330  249339L5BPZMS  JurmOHMEYHEMwo  3guBHOEOYdOL T (339EMdS
om0 298mygbgd0@sb 4563390 MMOL d999y. B39 dM0g, 905585
Logo®mggemdo 99mygbgdmwo 3gLE03E0wGd0L dmem©obol Mm 1 ™m39s,
5000965 BosbowoBm@ dgoMBs 0360LOL  EsLELOIWO S FE.gMOHMEOOL-
D9garob Hgamob s BogdzoLfyarols 300093569 GHgM0GMMH09d0 - dmbobegmdols
15396 gd0, 30 GdME0 3E0bsMm0EsE 100-500 3, Lossg LOLEYISE Y-
50 Fo6IMgdl Lb3oalibgs 3gL¢03E0gdoL A5dmygbgds.
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Lobx OOl Bomsbsm 3MTs3900L F1YRO© JEMOMMYsbMmo 3qLEo-
GO©IO0  2oboLyBO3Ms  Mbsdgdmgg  LobEgdol GC/MS-HP  6890/5973
L5Mogdom, MMIGEoE 990ygd OBMOO JOHMTGMYMIBOLHRSD FoLB39IE-
OMIIGHOM@O  ©9GHIJBH0MG00m. BosGIM©s MmMo Lsgargzo bodwmdol, sbg39
99L5@MYOEsE BMP0gMMO 3gLEHOE0OL Bodwdgdols dslldgdEMmmagEHMWIwo
Sboewobo.  dsbL3gd@H®gddo FoMmdmoygboo ogm dbmemme godblbgeols -
394bsbol oo

dobo  3obs6g3900lL  Mmg@sbol,

©93560L,  ©MY3s60L,
3995093560l o BbZsMS 33500, 1939 by LSyl 35300 BggEol s
19600l 335¢0. 39LGHOEOPIYOOL 335¢0 56 500bodbs, o3 Bggbol sHBOOM
©53m 30009390 d90degds 0gmlb 650ddol s©0gdol 35gdbY s J0dsEmE
3060Mmd0DY. oMo oLy,  GHgdbozMMo JobgHgdol  dsmzswolfiobgdom,
B05ogdo 2563L5DL3MIm TbMEMO JerMOHMOYIEMwo 3gLEH0E0YdOL T9d5-
390035, 35906 OHMEgLog 96 A9dmoMoiEbgds Lbgs Lobol 3gLGoE0wgdol s
35009 H0bx03060909w0 L35 gdgdOL SOLYIMDS.

9. Bsggolfigerolss s gmdmerobfiyeols g3mgodor®o 3gargls

9000b56M990%g - Bogdz0LHgoo s ym®mmEolfyseo smgdme 0dbs fiywol,
BL3IOMo boErgdgdols s 893036560 gdo  Bo@obols bodmdgdo. dwobs-
©990D9 LobX GOOL 509ds J0IObIMYMdE.: 2011 ol LgdEgddgM-9399d9Gd0
s 2012-2013 § g968530mdsd0 gmz9wm301MH. 8006569900056 Lobyxgdo
509005 Lomo39 BoggdmdgdHBg O BM30L FgloMs39006 WISbEMgdom
200-300 8-00 5005. 9©AO0WDHY  BHIMPIOIMES FObIOL  gwols Loggarg
39DMI3900 3MOEHGIE0 535M5EHMIMHOL Lodwyswgdom (bOowo 2,3).

3b®oo 2. 3. Bog30Lfyol oMo 30MMmJodoMo dohgzgbgdergdo

3oMmgodom®o 3583969090 21041‘ ig 220; éz ZZO; 32
399390536, °C 6 9 17
pH 7,9 6,8 7,3
39bLboO 556do0,dp/c 11,0 10,6 9,4
9.25035OMds, mS/Ld 0,038 0,065 0,48
LodM3mogy/ FTU 0,94 3,0 1,13
d9fmbogo bogmogmgdgdo, 10,2 25,6 19,4
g/
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3bOowo 3. 3. YmOHMmEobfigwol doHomso 3oMmdodowm®mo dsB39b9dwgdo

30MmMmJodonMHo 2011%. 2012§;. 2013%.
9583969090 14.12 10.08 29.05
A993965¢ 69, °C 6 18 17
pH 7,1 7,5 7,3
39bLboOo 556do0,dp/c 10,9 9.8 9,4
9. 2503H5OMds, mS/1I 0,084 0,057 0,068
Lodw3M039/FTU 0,58 0,97 0,98
99fmboo 603000990900, 7,6 12,8 16,5

9. ymdmobfigoelbs s Boggolfgowdo Lomogg boggdmdgdbg 2012-
201309 9m390m30996M5  0LYDBOZMIPMPS  [yol bsmobbol  bBmaogdmo
doM0m50 Fobollosmgdgero. 2013 §§ Jomo (3300 gd0lL E0bsd03s ImEgdwE0s

3b®owqgddo 4, 5.
3HOowo 4. 3. YnOMmEoLgwol Bma0gmH 00 doMHO0MoEO Jsboliosmgdol obsdogs

2013 genbs
05OOO ﬁﬂtOQC’:Ob 3030201) boag%(ﬁjogg pH | 940,030/0d?

2201 6 12 0.89 73 1.78
7.02 8 14 1.34 7.6 1.79
20.03 9 13 145 73 232
26.04 9 15 1.67 6.9 1.78
28.05 17 26 0.98 73 1.89
25.06 18 29 0.89 7.1 L11
23.07 17 24 1.64 7.6 198
14.08 18 29 1.86 7.1 2.12
17.09 15 23 222 73 2.02
29.10 13 20 0.99 7.5 201
29.11 13 15 543 74 2.10

3b®0oo 5. 3 Bogd3z0LHywols Bma0gmmo doM0moo dobolinsmgderols

0653035 2013 {gerls
05OOO %toqé()b 36?0(2015 boag’%ﬁ;ogg pH | 50,050/08®

2101 6 8 2.32 72 2.03
11.02 8 12 3 7.56 2.1

25.03 9 10 2.56 72 2.03
25.04 8 11 55 7.38 2.78
31.05 17 19 1.13 73 1.76
28.06 17 27 1.19 722 201
30.07 18 25 127 7.25 207
27.08 18 29 1.32 7.1 2.12
25.09 16 20 115 7 1.85
16.10 15 18 123 7.8 2.19
18.11 13 16 1.35 7.6 24
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2012 ool 9bseroBoll 899gagd0 s HoMdmagbocro  bMowgdols
9mbs399980 dm{omdl, G®md 2012-2013 Fergdolb go63s3wmdsdo fyarol 9d39-
oGO0, Lodw3zmogz0l, pH s 59b6gd5000lL Jodor®o dmbdsdgdols 3609369-
©@m356 (3300005l 9P0W0 96 3Jmbos. 3dd-ol dobgwzom Iobstggdo
Lom539 69290MdIOM6 03B ,LTMo©.

9. ymOHmolfigowdg s Bodzobfigoendg bpgol dqla®msgzosb 200-
3000 508> 2013F s09dwo fywol Lobxgdol 4d dqLodsdobs Lsdwserme
9950099600 8-12 830/©8® s 7-10030/33, bmerm 4005 4-6 930/ ©s 3-4
930/ 940 s> 00 BoydMwo 89wrpgd0  s©0bodbmwo  Bobstngdols
©500bdMEgdol  3sB396909w0s, G Bggbol  sHBEMOm  296306MHMdYGOM0s
900bs6Mgms §398m Fgerdo dmbsbergmdols LodFowommzom, Lbgzsslbgs Lobol
39990096030 Bs30bstg fgargdol Bs8390000 @5 80bsGmgms LsbsdoMHmgdols
965350035600 bs®B9bgd0m d0bIMMgdOm;

3053500 0mbgdol 4obLsBM3MS. dmozsM0 0mbgdols T9d;339emds  dc.
4O moligmobs s BogdzoLfymol Bomogg 6s3gdmdgdols fysedo olobmg-
690ms ™39d0  ghmbgn. domo  LgbmbMMo  gobsfogds  dmEgdmwos

gb®odo 6.
3HOOWO 6. 0053500 0MbgdOL LgBMbYMO gobsfoegds . Bogzobfiyswls o
gmOmeobfiyserdo (2012F)
d
d0boty fcrob dm | pH g/
Ca®* | Mg* | Na'+K* | HCO; | CI S0,” | Ji

3obogbyemo | 72 |74 |13 12.6 28 14.0 430 | 811

Bodgol- | Boggbmemo | 74 109 132 | 115 |37 | 131|483 | 907

fgoo | 898meopmds | 74 |84 |24 | 114 |69 |93 |447 |831

B5005MH0 72 |82 |19 12.3 38 129 | 437 | 828

asBomboyemo | 7.1 |56 |15 |285 |32 | 153 |6l6 | 1157

gommeob- | Bogbmwo 75 |78 |16 | 345 2.6 100 | 919 | 1484

fgoo dg0mogmds | 74 | 103 | 2.7 | 262 36 82 86.6 | 137.6

B50056H0 73 |79 |17 18.3 24 9.1 556 | 950

2012 § 296353000530 93500 0mbBIdOL gobloBzMOlL F9wgad0 ©s
om0 LgbmbmMo AobsHowrgdol Imbs39dgd0 IMHIMdL, MM 3MB3gbEH®SE300L
933900060 (33009090l 5@P0E0 56 3Jmbos. 58gbs o0 Mol MOMOgHm-
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©59M 3000939900l 239BLsBEO3MOLIMZOl  3MOHIS30)MHO 3bsgrobo
9m35b@0bgm s 29b63LoBOZMN 3OHIWS300L 3M9B0(30963Jd0 F©. YmEI-
@olHgaol 90635600 300MHMJ0doOO 356539EHMJdoLsmMz0L 2012(. ozeobol
30l 565¢0Bol 99900l dobgzom (bMogro 7).

3bO0wo 7. 3. ymOmmEolfigeol doM0mso dobsliosmgdwrgdo (2012 §gero, 0gwrolo)

N | Ca» | Mgt | NawKr | HCOs | CI | SO | 00P00@0"
bogos
1 | 91| 14 | 125 | 561 | 34 | 01 103.3
2 |78 13 | 140 | 452 |102] 16 87.5
3 |82 21 | 127 | 483 | 88 | 32 94.2
4 |106] 25 | 109 | 52 |96 28| 1056
5 | 63| 14 | 170 | 424 | 124 40 98.5
6 | 89| 26 | 187 | 582 |148] 25 120.8
7 194 32 | 160 | 65 | 95| 26| 1256
8 |104| 28 | 92 | 459 | 106 34 99.4
o |96 | 22 | 230 | 778 | 82 | 40 | 1362
10 | 85| 18 | 247 | 796 | 67 | 35 131.8

3HOOo 8. 3MHgs300L 300953030963 700 (1) 3. ymOmEobfiywol JoMHoms©
30006OHMJodonE 3561599BHM9dL dmeob (2012 §, 03eolo)

30030660 | Ca | Mg | NawK+ | Cl | SO# | HCOs | 20009
GoN DL ToN
HCOs 027 | 0.19| 0.80 |-039 | 0.17 - 0.93
Cl- -0.20 | 0.33 | -0.01 - 0.43 | -0.39 -0.10
SO« -0.08 | 0.28 | 039 | 0.43 - 0.17 0.32
Ca* - 1067 | -028 | -0.20 | -0.08 | 0.27 0.30
Mg 0.67 | - -0.13 | 033 | 028 | 0.19 0.40
(Na+K*) | -0.28 0‘13 - -0.01 | 0.39 | 0.80 0.70
dobys- 030 | 04 | 070 | -0.10 | 0.32 | 0.93 -
0oHoE0d

3H®0o 8-sb BBL, HMI J0bgMmoe0BoE0sls s HCO3 dmemols sGlgdmdl
30030M3OM3MOEF0Mwo  3mbJgomboscMo  ©sBM30©YIMgds,  bragm
©OJO0MO 3MEOHG5300L Foowo 360d3bgemdom bslosmgds  dobgeowo-
Bo30s - (Na'+K*) §yz0900, 8905690000 @050  d0bgeMoobsgos - Jow-
30990, 35360430L, LMWRsE- 0mbgdol §yz0wgdo; JobgMowoBbogosly s
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Jm®ol 0mbgdl JmMob sOLYIMIL 3w 3930060. JEMmOOL 0Mmbgdo OIdOM
30953058 Fbmm 3560990l s BERsd- 0mbgdmMb 53egbl. dmoz35M0
006930l 300093008 39R03096EIOOL B0 BO BoMOMYOL, O™ Mo’d-
dols 56 560L 9gMMTobgmHY sdmMm30090Ero (Na+K*) s JermMolb ombgdo, Mo
(Na+K*)-bs @5 300060m3500mbs@)- 006930l §yz3000l dm®mol sgdomo 3meg-
5300L oo 3603369 Mdls 3530060 YdS.

653000l K s3MM0 bsbBoMfgsmdsgdols goblssbmgMs. d. Bogzolfywols
5 YO meolfigmolb 15330930 Fywrol bodwxdgdol s¢mgds bsgmmdols bobdoc-
0950050900l goblobzMOLmM30L  bMM(309IdMEs ymgger Lsd ™m3z39do
gehmbger O3 Lomogg boggdmdgdbyg, olg DBE3zol o300 5o
o3bemgdoom 200-300 8 dsbdobg s obyBO3Mgdm©s INFRACAL-L Lodws-
©900m. 50LY60I65305, MMI BYIMINb0TEMwo FE0bsMYIdOL Lomogg boggdm-
0909 Bogommdoms s 65300Md3OMOMIGHJd0m Yol s BLIIOHwo bogng-
9900l sd0bdMMm9dOL sME3gMHMO 9mbggzs 96 2odmzEgbos. Mg dggbgdes
B030L dGLoM93m96 F0bsMgms ©sd0BIMMGISL, 500 3JMmbs BMamO3
09odo, oy gL  bsergdgddo  BsgMB3OMPNYIBHIOOL  SMLYGdMIL
(gbOowo 9,10).
3560o 9. Bogmmdols BabBomfysmdsgdol 899339mmds 8. Baggobfigswdo s

BL39OYw boergggddo
60ddols slabgergds 2011.10 2012§. 2013§. b3
Dgoro, dp/¢m <05 0,86 0,92 0,3
13L3OMEo boergdgdo, /3y 1,0 3,4 4,5 -

3500wo010. 65300008 bobJoMfysedogdol d98339wmds 3. ymMmeobfyserdo s

BL39O borgdgddo
60ddols slabgergds 2011.10 2012§. 2013§. b3
fgowo, dp/w 1,2 1,5 2,1 0,3
1313960 boergdgdo, dp/3y 3,0 10,8 32,5 -

9. YmOMEolfgowo 35019dob FHgMHdobswrol Bmbsdo, 3o3Mmgdwdols dmbs-

33900L  LsdbOHgmom F0gobgds, b530Md0m Wsd0EIMMYIMWos BEObsGOl
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65306900, 5dgbs BLZIOM bsgrgdgddo Bogomdol BobBoMfgowdsqdols
35050 999339 ™dS dqLsdergdgE0s 58 BodEH0 0gmb A5630MHMdYdIMWO.

BL3IOMEo  Bogngdgdol  geMsbmEmBgBMommo  sbsgrobo. gLgeHmwo

Boergdqgdols 496 mIgEmomwo sbseroBo BHIMIdIMEs LogMero Igom-
oM, LEGHIBIOEHOL Tgbsdsdolo®. 8. Bsgd30LFyols s Yymdmeolywrol

BL3IOMO  BsEgJgdol OB MIGEHOMEO  9b5OBOLIMZ0L  bbgswolibgs
5Q30WDHY 909w Bobxgd0sb FMIBIS 2oLETNMSWGOMEo  Lobxgdo,
39003 3o3MOL 9IRIQ I0YM BMJ(309050, 50§Mmbs s Hmbgdols dobgo-
3000 258M0MZ5S MZ0MNYNY0 BGdJ300L 3O MEIbEMwo fowo (gbMowo 11).

3b®owo 11. glizgeHyeo bsengdgdol gMebremdg@ oo 990596 mds, %

ot <0.05 0.05- | 0.10-020 | 0.20- 0.50- 1.00-

OPXO 00 0.1089 00 0.5099 1.0080 | 2.0088
BoggoLfigsmo 0,39 0,62 0,88 27.9 386 31,62
gmOmeobfigowo | 1,76 2,42 4,03 26,7 23.59 41,5

50Lsb0dbs305, GMI  AbbgzodsM33m3z560 TsLoews MmMogg dobsmol
1L3YOME Bogdgddo bobgzembyg 9@, bmerm 0,2 39 bs3wgdo Bmdol bsfo-
53900 3. Bsgd3zoLfiyserdo 2%-08¢g, ymdmeobfigserdo 30 @osbermgdoom 8%-
309, 53 99LodsToLMdST0os 2008f). d. BogdzoLfyarol s 2009§. . ym®meob-
f9yerol Bl39MMEo bsgrgdgdol dglHogwol s MsbEmdgE Moo 99dsq-
396 Md0L 45BLSBOZMOL T9IAJONIb.

ddodg 89¢)5egdols aoblisbma®s BlggMrer Bosengdgddo. gbzgMwwo bowrg-
9900l 6093900 5090 0dbs . BodzoLfiyeolis s gm®meolfywol Lsmsgy
Bog90mdgdbg o d0bsmgms FgLoc53000  IsbErmgdom 250-3000 5¢do;

090G gddo  s0gdMo  BLIGOMo  Boergdgdol  FMs35M0
Lobx 9306 FBsEIdMmEs FgMgmwo Lobyxgdo. B39bL ToghH 359MHTIIMS

Lbbgoolibgo

9aMds6mgmdsdo  dymao 5b65¢0Bgd0

x3L39OMwo  bsgngdgdol  JodoGo

GoM9dm©s DELTA 3¢5bol «gobarglio Godol Ggb@agbmaammmglzgbiome
535053bg Innov-X Systems (gbMogo 12-15).
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3bOowo 12. wommbgdol 999;339cmds BL3gMME bogrgdgddo (Bogdlzol bomagg

Bogg0mdo)
Lobxob © © © © © © «Q ©
o (%) ™ Fe A]. Mn

sogpol | § RS RNE RSRERELRTRIAE B o o

S S S © S © as © %o %o Yo
O™
2011%. 37 47 39 18,0 | 100 12 640 18 5.3 7.6 0.071
2012§,. 61 76 55 26,2 | 140 9 770 10 6.5 8.3 0.097
2013§. 63 65 79 | 25,8 | 200 10 850 14 6.7 5.8 0.174

3bOowo 13. wommbgdol 999;339cmds BL3GOME boergdgddo (ymOmeobiywol

L5539 65390MdY)
Lobyxol © © © © © © K ©
o (%) ™ Fe A]. Mn

sl [ § RS R ZRSRIRLRSRIAE IR o o

© © & & & © fad © Yo Yo Yo
O™
2011¢. 74 92 43 | 20,0 | 189 7 640 6 4.8 6.2 0.092
2012§. 91 104 58 52,0 | 276 4 770 10 6.7 7.6 0.105
2013§. 83 96 69 | 96,5 | 198 6 850 8 7.4 6 0.144

300 14. @ommbgdol 999:339cmds hogzoLfywrol i3lizgmvye bsgrgdgddo(bwzol

d9LoM5300056 300 9)
Lobyx ol © © © © © © <2 ©Q
- " ~ Fe Al Mn
NJjloll 5%5%2%8%5%4%8% ﬁg % o o
O © S S < © © © © 0 ° 0

2011¢. 71 60 | 41 | 238|145 | 11 | 296 18 | 5.81 | 7.54 | 0.161

20126 75 | 579 | 55 |20.1 295 | 8 670 10 | 613 | 7.6 | 0.156

2013§. 69 | 97 | 32 | 31 [ 400 | 6 450 14 | 6.35 84 |0.174

3bOowo 15. wommbgdol 999339 mds gmdmeobfiywolb ib3gMme bowgdgddo
(B30l dglatrszosb 300 d)

Lobyx ol

Q
S Ll .o 8 2 LBl S £ 2 Fe Al Mn
b (S ZEZEZZSBOZ2238 2| o | w | o
© © © @© © © © o 0 0 0
O™ n_'
2011%. 114 | 122 85 340 | 108 10 435 24 7.262 85 0.296

2012. 98.6 | 104 | 78 | 460 | 192 | 23 476 16 7.87 7.3 0.264

2013§. 832 | 119 | 90 | 450 | 280 | 26 380 35 8.28 7.6 0.281

90bsMgms BLIGOHME boegdgddo L30wrgbdol, JOHMTol, Mmool ©s
390030)dol omoo 899(3390Mds 500bodbs, Mog LM gLsdsdolbmdsdos d.
Bogd30Lfyamols @s ymdmerobfiyerols dodgds®g GHgMo@EHM®m0gd0l bossaqdol
930J030m6M0 go8m33cg30LsL B39bL doge doMqdye 99 g0MSb.
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00ma96MH0 6030009093900l ABLIBMZMs. SBMEHOL, BMLBMOOL ©s bo-
030Ydol 5MIMEORBMEo BMMIGOoL F99339wmds BgI30MeE Fywgddo
ROOM HB3M9030 0(33¢90s. S©0b0dbmwo 9egdgbgdo 9.bodz0oLfysedo s
goOmeoolfigoedo 2012f obsBrz®gdms gmggrmgzoms (bw®.1-5) o
060 90MS om0 BYHBMbMOO A5BsHoEgds (b 16).

3bOowo 16. d0mqbmEo 9egd96EGH9d0L Lodswm ferormMo yobsfowgds
90bs6g90do (2012F)

de/ e
NH4+ NO, NOs No(ﬁomﬁ)?\ Poﬁ)omﬁm Si*
aobogbyano | 0.059 | 0017 | 2.090 0.532 0,103 13.72
gom@m@ol- | ‘bogbyaro 0.096 | 0.030 | 3.609 0914 0.140 16.63
Vgoeo ‘dgdmamds 0.159 | 0.028 | 4263 1.112 0,162 18.30

doobodg | ferol ©em

bodmodo 0077 | 0014 | 3722 | 0920 0,137 17.00
aobogbyamo | —— | 0002 | 2777 |  0.639 0.017 4.88
hoggols- bogbymo — | 0004 | 2403 | 0554 0,016 6.23
Voo ‘Jgdmpamds | 005 | 0.003 | 3410 | 0.824 0,014 553
bodmomo 003 | 0002 | 2870 | 0.683 0.013 597

—
7 8 -} 10 11 12

— B Bigolgpane  m— . yeatieaemolify

.

L@, 5. 59mb0dol 0mbols d9339wmds (2012F)

0.02

L@, 6. boE®oG- 0mbgdol 999;339wmds (2012)
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1 2 3 4 5 6 7 8 9 10 11

— A Rigdgolfigpeen  =—(dg.gmfmmobfigemo

6.7, boGMo®- 0mbgdol 999;339cmds (2012(.)

1 2 4 4 5 [ 7 8 g 10 11 12

—— 8@ Radgolifipern  =——d.gaeemolifysemo

6.8, 5O Y60 BMbGMOOL J9d339wmds (2012F)

\——\//\
W

B0 RJ3olFypErn  — . yriexmols fyoeo

16.9. bogrogowydol 899339 mds (2012F.)

00m9bmM0 9e9gdgbBHgdol 999339 ™ds 1533093 80bsMggddo bw3c¥y-
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Abstract

One of the current problems of the modern world is supply of the population
with ecologically pure, high quality freshwater as water shortage becomes a
limiting factor in the process of the technical progress; thus, the future of the
humanity greatly depend on the solution of the above stated issue. Considering
rapid increase of the World population, despite permanent increase of use of the
water resources, many countries face with the main problem that is not so much
water shortage, but progressing contamination of the reservoirs.

Wide application of the chemicals in Agrarian farming impact heavily on the
environment. As it is known, great amount of plant growth stimulants, various
pesticides, mineral fertilizers, soil structure generators are deliberately introduced
into soil. Moreover,liquid and solid household and industrial waste, waste water,
industrial and traffic emissions transfer surface - active substances, polycyclic
aromatic hydrocarbons, heavy metals, petroleum products and others are
transferred into soil that get into ground and surface water and than into drinking
water, plants and atmospheric air.

Ecochemical research of the surface water, as well as determination of
natural and technogenic contamination sources and their share in the total
contamination is an important and asked objective as far as they are applied for
both drinking-economic and recreational purposes.

The present thesis aimed to identify contamination sources of riv.
Chakvistskali and Korolistskali from the upper part of these rivers to the sea
outfalls. The aim of the research was to reveal cause-effect connections between
the present ecological situation in the rivers and condition of the soil in the
surrounded areas; to determine natural and anthropogenic factors as well as
Environmental assessment according to analyses of the water and soils samples
based on obtained and existing data.

In order to avoid an expected contamination of the river Khorolistskali one of
the mian goals of this research was to research sanitation protection zones of its
intake premise and to elaboration protection measures.

The dissertation thesis justifies problem actuality, the goals and objectives of
the research are discussed. The work discusses the following main issues: possible
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contamination of the Chakvi and Chaisubani agricultural lands in Adjara region
with pesticides, impact of different fertilizers used by the population and surface
water runoff nonproduction waste and sediments on the alluvial and red soil, as
we as determination contamination sources of the rivers Chakvi and Korolistskali.

The thesis presents the results of the physico-chemical and bacteriological
research of the soils nearby the rivers Chakvistkali and Korolistskali; the list of the
tipical dangers that could impact on water taking process from the rivers; risk size
identified based on the semi-quantitative risk assessment matrix according to the
microbiological and parasitological indicators of the rivers Chakvistkali and
Korolistskali; contamination degree assessment — prognostic descriptive model
used to identify the factual qualitative condition of the rivers’ bacteriological
contamination. The outcomes of the implemented researches, especially t
bacteriological one, has an important practical value: the can be applied to identi |,
bacteriological contamination risk factors of the reservoirs and to assess
contamination degree.

Based on the conducted experimental researches and detection of the
contamination risk-factors the dissertation thesis recommends to remove the
Intake premise of the river Korolistkali far from the settled area and modern
combined type of intake system is offered. presented.

Therefore, it should be highlighted that the conducted research work attracts
both theoretical and practical interest due to the actuality of the wok, scientific
novelty, scope of the experiments and reccomendations.
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