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1. 15330930 306569900l BgEe30MH¥eo fgargdols 30EMHMJ0doM® 33093500 399900

35®090do 1, 2 839999005 99L58530L5¢ 8. WM F0obLs s . MmObg3Bg Jgwro B33 930 39M0MPOL 256353 MdST0
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gb®oo 1. 3. mFobBy 509390 B30 fgerol Lobxgdol BMaogHmo FoBOIMM-Jodo®o Tsboloscgdgwro

Ne 0byMyogb@gdols P R— bobyxo |bobxo | Lobxo | Lobxo | Lobxo| Lobxo | Lobxo | Lobxo | Lobxo | Lobxo |bobxo | Lobyxo | Lobxo | Lobxo |bobxo |Lobyxo
alsbggds Nel | Ne2 Ne3 Ne4 Ne5 Ne6 | Ne7 Ne8 Ne9 Nel0 | Nel1l | Nel12 | Ne13 | Nel4 | Ne15 | Nelé
1 G993965BH G °C 27,0 29,0 25,0 26,3 48 85 87 9.8 7,2 84 9,1 9,9 16,7 16,7 15,5 15,9
2 | gobLb. 556305000 dy/w 8,60 7,50 5,85 7,23 11,70 | 11,30 | 10,00 | 9,90 11,1 10,4 9,6 10,7 91 9.3 87 9,08
3 | gobLb. 556ads00 % 116,5 | 103,7 73,7 94,0 98,1 | 102,0 | 908 90,6 98,2 94,4 87,9 97,0 | 101,0 | 101,6 | 91,4 95,4
4 | gwydHOmasd®. | usms/cm | 926 1072 1235 1328 868 1043 | 1267 | 1561 1315 1082 | 1413 | 1517 851 891 1052 | 1247
5 05H0056mdS dy/w 0,4 05 0,6 0,6 03 0,4 0,6 0,7 0,6 05 0,6 0,7 0,4 0,4 05 0,6
6 | 8069gMoeoBagos Oy/cv | 844,91 |1062,04| 1222,69 | 1279,08 | 684,21 | 822,81 | 981,92 |1250,60| 1011,28 | 764,70 |1083,04| 1545,71| 643,39 | 639,28 | 859,67 |1031,01
3b6owo 2. 3. mMHHg3zbg 5000 BgEI30MHMEo Fywol Lobxgdol Bmyoghmo oboM@-Jodorn®o dsbslsosmgdgwro
Ne 0bamg09bEgdol - bobxo |Lobxo | Lobxo | Lobxo | Lobxo| Lobxo | Lobyxo | Lobxo | Lobxo | Lobxo [Lobxo | Lobxo | Lobxo | Lobxo |bobxo |ULobxo
sbbgmgds Nel | Ne2 Ne3 Ne 4 Ne5 Ne6 | N7 Ne8 Ne9 | Ne10 | Nell | Nel12 | Ne13 | Ne14 | Nel5 | Nel6
1 G933965H Y6 °C 27,4 22,5 20,0 23,2 7,6 10,6 11,0 11,6 6.9 81 9.2 9,4 14,4 12,9 13,9 14,3
2 | @oblb. gobadso Ay 8,01 8,04 8,34 6,87 11,30 | 9,80 9,70 9,70 11,3 10,9 10,7 10,8 95 9.7 6,37 9,56
3 | 2obUb. gobadso % 1084 | 99,0 97,0 85,0 100,3 | 92,7 92,6 93,4 99,1 97,2 97,9 98,5 98,8 96,0 60,0 96,6
4 | gegdoOmpsd®. | psms/cm | 5600 | 3080 | 4610 | 4660 | 4000 | 2400 | 2200 | 2100 | 4350 | 2070 | 1917 | 1362 | 4280 | 1972 | 1921 | 1952
5 0oMH00sbMds /e 2,6 1,7 1,1 1,1 2,1 1,2 1,1 1,1 2,2 1,5 0,9 0,6 2,2 1,0 0,9 1,0
6 | 80bgMse0%s30s dy/e  [1279,08 |3739,77 | 2373,30 | 2314,04 |3648,93 |2456,94 | 1863,59 [2160,49 (4939,42 | 2011,93 | 917,01 | 1354,81|2303,19 | 1942,45 | 1873,65 | 1965,33
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3bMoo 3. 8. mmFobby 5098w BgEs306HMEo fywol Lobxgdby Bs@BoMdmwo Jodom®o sBsgrobol 3mbszgdgdo doMomso ombgdols

89933000md5%9 (3p/av)
asbmdowo

oBaBogbdg00, | Be3 Lbobxo | bobxo [Lobxo [Lobxo [Lobxo |Lobxo | Lobxo | Lobxo | Lobxo | bobxo | Lobxo | bobxo | Lobxo | bobxo | Lobxo | Lobxo
Ne By Nel Ne2 Ne3 | Ne4 | Ne5 | Ne6 Ne7 Ne 8 Ne 9 NelO | Nell | Nel12 | Nel3 | Ne14 | Nel1l5 | Ne 16
1| 500 6,0 1,33 2,12 (1291 | 2,06 | 2,40 | 0,93 9,76 2,04 1,51 1,52 5,46 4,31 1,32 1,70 3,87 1,27
2 | s8mbogdo 0,39 | 0272 | 0,315 | 0,455 | 0,325 | 0,653 | 0,341 | 0,441 | 0439 | 0,135 | 8,956 | 3,037 | 1,636 | 0,192 | 0,121 | 0,118 | 0,218
3 | Bog®o@gdo 3,3 | 0,066 | 0,082 | 0,016 | 1,903 | 0,128 | 0,093 | 0,014 | 0,081 | 0,059 | 0,014 | 0,021 | 0,042 | 0,069 | 0,084 | 0,416 | 0,044
4 | BoG®atgdo 45 | 3,946 | 0,640 | 5,222 | 2,423 | 3,692 | 3,054 | 0,810 | 2,771 | 6,890 | 1,904 | 3,780 | 9,489 | 5,353 | 2,113 | 0,387 | 4,645
5| gebgsdgdo 35 | 0,113 | 0,080 | 0,256 | 0,195 | 0,156 | 0,084 | 0,119 | 0,045 | 0,138 | 0,112 | 0,070 | 0,245 | 0,162 | 0,128 | 0,028 | 0,088
6 | LwBsBIdO 500 | 377,78 | 536,21 | 644,41 | 699,46 |244,60 | 348,79 | 464,15 | 652,40 | 398,36 | 296,61 | 497,02 | 773,82 | 140,20 | 256,15 | 350,95 | 513,89
7 | Jeom®ogdo 350 | N/A N/A | NJA | N/A | 10,29 | 8,04 | 10,12 | 11,64 | 56,65 | 859 | 10,28 | 14,87 | 3583 | 9,69 8,50 9,27
8 | 39Mdmbo®gdo - N/A N/A | NJA | NJA | NJA | NA | N/A N/A 1,20 1,35 | 162,80| 139,04| 3,75 7,5 2,4 2,1
9 | 30MHM3500mbs@Ggdo | - N/A N/A N/A | NNA | NJA | N/A N/A N/A | 258,64 | 245,22 | 265,96 | 274,50 | 225,70 | 217,5 | 213,16 | 209,84
10 | 8s3boydo 40 | N/A N/A | NNA | NJA | NJA | NA | N/A N/A | 71,03 | 63,13 | 116,26 | 157,01 | 71,78 | 90,14 | 98,93 | 125,99
11| 3sergovydo 180 | N/A N/A | N/A | N/A |116,71|143,62 | 185,46 | 227,23 | 45,37 | 31,98 | 39,69 | 17,16 | 37,58 | 50,20 | 64,37 | 35,07
12 | Bos®owdo 200 | N/A N/A N/A | N/A 66,29 | 56,36 | 54,34 | 56,86
13 | gs@owdo 5| NA NA | NA | A 46,25 | 43,75 | 50,50 | 76,25 | 174,28 | 117,25 | 150,03 | 298,53 a7t 5,38 478 461

bid
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3bMoo 4. 3. mMbyzbg s0gdM BYs30MYEo figwol Lobxgdbyg Bs@sdgdmwo Jodomemo sbseobols 3mbsgdgdo doMHomso 0mbgdols

899339 mdsdg (By/e0)
Ne 053?::2::%:50, b3 bobxo | bobxo |ULobxo |bobxo | bobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobyxo
B/ Nel Ne2 | Ne3 | Ne4 | Ne5 | Ne6 | Ne7 Ne8 Ne9 Ne10 | Nell | Ne12 | Ne13 | Nel4 | Nel5 | Nel6
1 7005 60 | 213 2,16 1,75 | 19,36 | 1,40 | 1,01 6,33 1,78 1,42 1,33 7,31 421 1,44 1,36 1,28 1,38
2 3dmbogdo 0,39 | 0523 | 0515 | 0,495 | 0568 | 0,404 | 0589 | 0864 | 0572 | 3,373 | 2,059 | 1,827 | 0482 | 3486 | 1,796 | 1521 | 2,884
3 Bod®o@gdo 3,3 | 0009 | 0053 | 0,09 | 0,070 |<0,001| 0,068 | 0,047 | 0,132 | 0,029 | 0,027 | 0,103 | 0,051 | 1,348 | 0,024 | 0,005 | 0,057
4 Bod®adgdo 45 | 0224 | 0026 | 0,044 | 0,048 | 18,140 | 5598 | 4369 | 5,161 | 31,146 | 4956 | 3,146 | 0826 [27,987 | 3993 | 3945 | 6,191
5 BObGsdoo 35 | 0324 | 048 | 0340 | 0,160 | 0,041 | 0,045 | 0,199 | 0,091 | 0,107 | 0,166 | 0,165 | 0,092 | 0,110 | 0,186 | 0,082 | 0,267
6 bowgadgdo 500 | 3635,18 | 2487,35 |1472,79|1432,08 2279,021573,60| 1010,91 | 1309,10 | 2967,01 | 1168,21 | 286,34 | 718,80 |2869,58 |1169,16 |1125,88 |1186,83
7 Jomdogdo 350 | 180,54 | 2395 | 10,76 | 11,39 | 7559 | 21,51 | 18,00 | 19,34 | 142,43 | 1423 | 66,64 | 12,96 |140,53 | 14,90 | 14,67 | 1475
8 36MBdmbsOdO - | NNA | NA | NA | NA | NA | NA | NA | NA | 150 1,20 | 101,20 | 13024 | 27 1,32 1,50 1,65
9 30@MHM3MdMbGYd0 | - N/A N/A | NA | NJA | NA | NA | N/A N/A | 268,40 | 24156 | 209,84 | 204,96 |24522 |213,50 |20496 | 224,48
10| 85bogydo 40 | NJA | NNA | NNA | NA | NA | NA | NA | N/A | 41971 | 31057 | 261,20 | 14555 | 641,60 |36555 |402,78 |35232
11| 3sewgondo 180 | 845,63 | 660,03 | 491,15 | 485,37 | 786,92 | 543,02 | 365,11 | 426,09 | 123589 | 5632 | 1249 | 1381 |24896 | 71,99 | 5542 | 32,83
12 | BsMondo 200 | 131,58 | 87,19 | 40,31 | 43,04 153,25 | 6357 | 65,88 | 59,63
13 | gowondo s | 635 324 159 | 249 12550 | 8750 | 68,75 | 71,25 | 988,80 | 216,03 | 76,25 | 257,85 674 262 316 277




3b6oo 5. 8. mmFobby 5098w BgEs300HMEo Fywol Lobxgdby Bs@BHoMdMwo JodorMo sbseroBols dmbszgdgdo ddody
ommbgd0L 899339 mdsBY (Tg/¢)

Ne| as®Bmdomo | Bz |bobxo | Lobxo [ bobyxo |bobxo | bobxo lobxo|bobxo | bobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo | Lobxo |Lobyxo |bobxo
3505993900 Nel Ne2 Ne3 Ne4 | Ne5 | Ne6 | Ne7 Ne 8 Ne 9 Ne 10 Nell Ne12 Ne13 Nel4 | Nel15 | Ne 16
1| pH 6,5-8,5 8.1 8,0 7,9 7,9 88 | 87 | 86 8,5 8,1 8,2 6.8 6,9 83 8.2 8,1 8,1
2 | 3060 0,3 |0,0401 {0,1181 | 0,2971 | 0,0877 | 0,0467 (0,0316| 0,0195 | 0,0338 | 0,0011 | 0,0007 | 0,0033 | 0,0015 | 0,0507 | 1,0531 |0,1462|0,3120
3 | ovmos 1,0 {0,0001 |0,0001 | 0,0001 | 0,0001 | 0,0011 {0,0012|0,0009 | 0,0012 | 0,0006 | 0,0006 | 0,0002 | 0,0328 | 0,0012 | 0,0295 |0,0187 | 0,0008
4 | bL3oergbdo 1,0 {0,0010|0,0010 | 0,0010 | 0,0002 | 0,0007 {0,0006| 0,0008 | 0,0009 | 0,0010 | 0,0005 | 0,0009 | 0,0009 | 0,0009 | 0,0053 |0,0236 | 0,0006
5 | By309 0,03 | 0,0022 | 0,0007 | 0,0006 | 0,0017 | 0,0001 |0,0001|0,0001 | 0,0001 | 0,0001 | 0,0010 | 0,0002 | 0,0001 | 0,0021 | 0,0057 |0,0024 | 0,0024
6 | 0s6956wd0 0,1 |0,0014 | 0,0038 | 0,5069 | 0,0568 | 0,0034 (0,0030{ 0,0086 | 0,0044 | 0,0009 | 0,0035 | 0,0012 | 0,0010 | 0,0004 | 0,0990 |0,0373|0,0201
7 | 3o@dorydo | 0,001 | 0,0004 | 0,0006 | 0,0002 | 0,0005 | 0,0001 [0,00010,0001 | 0,0001 |< 0,0001|< 0,0001 < 0,0001|< 0,0001 | 0,00003 |< 0,00001 | 0,0001 |0,00003
3b®0o 6. 3. mMby3Hg 50O BYE30MHYEo fgerol Lobxgdby BsEsHgdmmo Jodow®mo s6sgroBol dmbsiggdgdo 9dody
©@ommbgdols 9993390 dsbY (Tg/e0)
Ne| aobmdogo | B3 | bobxo | Lobxo | Lobxo |Lbobxo |bobxo [bobxo| Lobxo | bobxo | Lobxo | Lobxo | bLobxo | Lobxo [Lobxo[lobyo| Lobxo | Lobxo
3565993Hgdo Nel Ne2 Ne3 Ne4 | Ne5 | Ne6 | Ne7 | Ne8 Ne9 Nel0 | Nell | Ne12 [Nel13 |Nel4| Nel5 | Nel6
1| pH 6,5-8,5 7.7 7,5 7.8 7,6 86 | 83 | 85 8,3 8,2 8,1 7,0 6,9 81 | 79 8,0 8,0
2 | 6306 0,3 | 1,0871 | 0,1611 | 0,3652 | 0,4135 | 0,0249 |0,0176| 0,0585 | 0,0297 | 0,0023 | 0,0016 | 0,0030 | 0,0021 |0,0347/0,0338| 0,2888 | 0,1369
3 | ommos 1,0 | 0,0014 | 0,0017 | 0,0018 |0,0034 | 0,0012 |0,0012| 0,0004 | 0,0006 | 0,0008 | 0,0006 | 0,0003 | 0,0004 |0,0013|0,0022| 0,0174 | 0,0065
4 | L3ogbdo 1,0 | 0,0008 | 0,0002 | 0,0010 |0,0002 | 0,0008 |0,0005| 0,0011 | 0,0009 | 0,0010 | 0,0009 | 0,0007 | 0,0006 |0,0009|0,0012|0,0012 | 0,0017
5| &y30 0,03 | 0,0027 | 0,0019 | 0,0001 |0,0017 | 0,0001 |0,0001| 0,0001 | 0,0001 | 0,0009 | 0,0002 | 0,0005 | 0,0003 |0,0049{0,0030( 0,0028 | 0,0011
6 | 0sba56xd0 0,1 | 0,0165 | 0,0305 | 0,0006 |0,0591 | 0,0056 |0,0044| 0,0133 | 0,0086 | 0,0003 | 0,0006 | 0,0002 | 0,0001 |0,0019(0,0023| 0,0141 | 0,0121
7 | 35cdowmdo | 0,001 |< 0,0001| 0,0002 | 0,0002 |0,0001 | 0,0001 |0,0001|0,0001 | 0,0001 |< 0,0001 |< 0,0001 |< 0,0001 |< 0,0001 |0,0003({0,0001| 0,0001 | 0,0002
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906965¢r0BE305L MOl 3MMYEs30vIMH0 3538060l EOSYMSTS



2. 15533930 30bsMggdol Bgwsdommero fymgdol do3MmMmdomEmyowmeo
5b65¢0Bol dggagdo

15330930 Md09JEJOOL F0IMOMOOMEMAO0YOHO 565¢P0BOl T9gaqd0 FoMdm-
39boos bMowdo 7.

300 7. L3393 90bstmgms Bgsdo®meo Fyaol Lobxgdol 3olMHMBOMEMA0GO
5bsemobols 999900

Ne | 60393ol/ Lobxol | WsdEHMBIIIOOMO bofiersgol | gdgmobos 3ol BboMgdo
QoLObYEgdS BboMgdo 1w Hgoawdo (£ Coli) 1¢o fiysendo

9. wm3obo

1 600wdo Ne 1 6 000 5 000

2 600wd0 Ne 2 340 000 30 000

3 60dwdo Ne 3 350 000 50 000

4 60dwdo Ne 4 36 000 34 000
Jdg. mGbggo

5 60080 Ne 5 950 180

6 60dwdo Ne 6 35 000 33 000

7 60dwdo Ne 7 34 000 32500

8 60dwdo Ne 8 34 000 32 000

D930 (yargddo doM0mIO 15330930 356539BHMYd0 LogMNM JMEO-
RMOINO 354300900, HMIgEms HoEbgbyig 80939336905 €odBMBIIIdOMO
Bofiemagols Bbo®mgdo o E-coli, 1 ¢v Lssbserobme s0gdme §gsedo mmogg dobs-
HOLOM30L (M53 PobLEZMPMGOOD MZoelsB0bMs IE0bstg M F0bMb Jodsbrmg-
0590) B0 MH5MIbMdJO0 0936 509d5BHJ0S bMMT>EBH0MWo MIMIYOEH0M 6093-
6953090 5 4o o330000 BMBIOOLIMZ0L  GomM35eoLHobgdME  slivdz9d
5000-056 956396909e0l. odMEOSGHMOOMWS® ©IEPIHOO 58 MO39 F03MMdO-
MEmyom®o 358396980l 9MmMTobgmmob bsgesm©MdsE, Mmdgwos momgdol
y39ws bsbseroBm Lobxobsmzol 10-Bg bs3wgdos (90 3. mFobby s09-
0o 89-2 603MToby), Mg 98 MmM039 I0bsMOL B30 o [ymgdmsb dodsc-
099580 dmboermbye 3m@H9b306 93009806 Logmmbgbg dormomgdbL.



3. 1533w g30 Md0YJBHYOOL BLIYOO EIBIYJgdoL sbsEoBOl
801036O-Jodorm@o IgmmEgdom 33¢930L 399900

15330930 30bIMYJO0IB S0GdMO B3I BsEgJol LobxgdOL M9b-
G296z mOH9gL39530M0 B39dEHMIMEO SBsoBo dm3gdMwos bMHowdo 8.

3bMoo 8. Ls3z3wg3 I0bstgms gBlsgMH Mo sbsengdol Lobyxgddo ddody
ommbgdols 399(339emdoL g BMbMMOo Lsdwogrm dsB39698egdo

089600 (B/38) | B3 | Bogbrao | dgdmwamds | bsBmato | gebagbreo
0. qm3obo
Fe 22300 | 19605 17817 16814 | 17712
Mn 1500 | 2849 1050 490 710
Cr 80 | 56.25 1025 82 96.25
Ni 4 126.25 78.25 60.5 68.25
Cu 3 167.5 191.75 1645 175.75
Zn 23 | 81275 166.25 12575 | 142.75
As 2 N/A 2835 7 75
Pb 32 | 395 262.75 11.75 18.75
Jdg. mGbggo
Fe 22300 | 29197 23463 2044 | 23326
Mn 1500 | 2408 1202 379 359
Cr 80 |96 136 1145 133
Ni 4 135.75 104.25 73.25 81.25
Cu 3 4533 2105 18825 | 216.25
Zn 23 | 906 233.25 15275 | 1975
As 2 12 385 9 12.75
Pb 32 | 655 21.75 17.75 2425

OMaMmO3 3O0oEsb 8 BbL, MmMogzg Ls3zeg30 dEobsMolsmMzolL Lssbsero-
bmE S0gdwo BgodgbEHol momddol yzgws HomImdsagbawo godloMgds
bo3dsme 3609369 m3zs60 3MBEIBEHME00m. Gosbs3, m3gder dmdgb@do
OMamO3 LoJoOM3germTo, s939 LEBPIIMYIMID 56 SHOL JoWYdIIo s T9Fv -
390990 B3-900 29639303600 BL3GOMEO EIBIGJgdOLIMZ0L, SToEH™A iEbm-
9 933w9350m5 AogLo©, BLIGOMEO IBIEGIGd0L EdOBIMMGOOL bsGolbols
6o0mobmdM0g 3600369 mdsms  ILOYPIBI®  30BGIYYIWge  BMETsEHoMEo
©™399996GH90LS @5 LHEBMBIOM OEHIMOGMSTo dm390wo bossdol b3-ol



9539690 gd0m, 306500056 Bosogo msgzobo LEHOYIGHWMOL 4969%Bolols dobgo-
300, 3L3YOY E65EGJ56 F0ToMGdT0, MTOHM 9B ALYO3LO LOLEYTsS.

3b®ool 8 dobgzom, LYg0dgbEOL Ts00bdMEMdge ddodg oMmMbmo
30000 XaRdo 3mb6396@MsE0Mwo 99339 mdol dbM0g, s30L0 EMI0bI6-
AGMOMB0m 63065 s FobBMT0 5335650 2odmoMBg3s.

Dodm®ol Lgbmbol gL bogrgdgdol Lobxgdl s3MgM3g BIMEIM
399m330935 0ff-godmlboggdol b3gdEHMmmIgGHOMEo dgmmom, 133wy 60dvy-
390300 L535M99ME IMBIMEBIO MMA6)O ITIB0BINMGJOEGOOL odMmog-
@9b5. BoBoMIdNwo 33wg30L TIRIHOP BIWIRIONL Y39wd L3YIHOTO MR-
Bmwo 60300096905 FbmEm© 3350l Lsbom sRoJLOMS, MOL AsTME dmoblibs
1533093 30BsMYMS BLZGOYo boergdgdols 5odmdgdol Jgdamdo Mbg350 Jem-
35GMPM5R0ME0 259M330930L BoEHIM9OOL LoFoMmgds. bmem glizgMmwo bogng-
9900l Lobx gdBY BoBEo6GdMETs M9BEHYI6MBIBMEOTs 259M33¢9358 Lo33eg3 bodv)-
390300 0Ly 5EIMLO0353Jd0LS S MObMZ560 JobgMmsEgdols Iglsdsdolo b3gd-
A®5eMH0 bsBHJOIOL sOLYGOMBS  ISWILEH™MEMS, MMAMMO(35S A-3350 30, 39WE0EG0,
35m0bo@o, 3mbEHIn®mow®mbodo, 3000MMJsMLYdO O 3esQ0MIsHYdO.

4. 1533093 90bsMYMs bgMdYdIOLS O 35¢33MmEHIOOL J0dEIdEY
&900GBHMM09d0L bossgMmo 4mbE ol Lobxgdols gargdgb@m®o
9902960¢0md0l 256LsB@3Ms

MmM039 1533¢9g30 IEObIMOL  F0TYOSMY  BHIMOGHMM0JO0EID  5MIOIO
B0soggool gmbEoL Lobxgdbg BoEIMGOMWwo M9bEHRIEMBMMOgL39630MEO
1399 BHMWMMO BsWoBom OYIbo 0dbs oMbz g3 Boswagms gegdgb-
G0 99950396 Mds. WHBMMSEGHMMH0IE 3060MdJdJ0, dmbgdM035©, 3596 BY o8-
96500 b0sog 00l LssbsgroBM 60dMTgdol M9bEgbmBwMEmLEIbEowMGmo 139d-
G50 9B5e0oBol F9gagdol golisdmoemgdmeo dmbs(399900 MO0z Lo3-
31930 80bs®oLsM30L Ho®dm®yqbowos 3bGogdo 9.



3bMowo 9. 155331930 Md0YIEHIOOL BHIM0GHMM0gd0EB 5098MEo bosEasgol yOMBEOL
Lobx98Bg Bo@sM90eo 565¢0Bol 999900l golssdwgoemgd o
05396900 900L (3/39) 890056908 3es® 39080 Jodon® gangdgbBos
099339Md5Lmb gsdoffols JgOdls s Jogmsgol bossggddo

Ses/5 | Twa/20 | Swo/5 | Twe/20 | 990000 | gedgboos
No | 99996Og0b 3O3R0 | JLaMIYROO
Qobabgagds ®m3obo 6bgg0 Jogsgols gsdofjols
Bossgqddo Jo®ddo
1 Na N/A 1268 3342 | 4817 |5800 26 400
2 Mg 3986 | 4169 | 4803 | 4885 |7900 21000
3 Al 33643 | 33158 |35131 |34245 | 38200 88 000
4 Si 130833 | 134632 | 128120 | 129276 | 289 000 276 000
5 P 774 545 461 462 1200 800
6 S 731 1128 | 2306 |2580 | 1200 520
7 5819 6625 | 6769 | 6543 | 13400 26 000
8 Ca 74562 | 70675 | 43822 |31413 | 53800 36 300
9 Ti 2483 | 2479 2855 | 2942 | 4758 6 000
10 \% 94 77 110 113 105 150
11 Cr 129 120 178 159 80 200
12 Mn 593 488 508 542 729 1000
13 Fe 18871 | 18550 |28909 |31065 | 22300 51 000
14 Ni 89 63 105 60 33 100
15 Cu 196 189 222 246 39 100
16 Zn 160 165 203 258 158 50
17 As 9 10 12 13 16 5
18 Rb 40 44 44 41 58 300
19 Sr 362 340 307 273 458 400
20 Zr 181 148 143 125 256 200
21 Ba 611 465 348 888 853 500
22 Pb 15 20 20 24 55 16

3H®0w0o@sb BsbL, MHMI mMogolo 9ugdgb@ o dgaqbowmdols dobgzom,
6039 d0bsMol 300gdsMg T9gMbgmeo 15331930 Boswsygdol gMMbEo, sbs-
@0bBMM5 dgLHogwrowo 22 JodoMo gegdgbE0sb, 12 dompsbols (Na, K, Al, Mg,
Si, P, Mn, V, Ti, Rb, Sr, Zr) 9900bg93580, 3500039 999339¢>md0ol dbMog d9@¢bs53-
W95 909bogds 96/s 3603369 m3zsbfoms b53wgdos 53539 9wgdgbgool
39639008 M®oEbgbg HMmaMm®E ©gsdofiols JgMddo, s19g39 Jowrsdol bosaggddog.



Bm096M01 3d089 00Mmbmsb 08sM09d5d0 Fom039 3b6396EHMs309d0l dobgz0m
Bm6H3s@0mwBy (L30wgbdo, Mmoo, M30bs, JOMT0, boggwo, 35w E0do, sGOT-
bsbo $Hyz09) MRO™ 39EHo® F9HBOOo 3583969090000 BoLOSMEYdS. 45BLSIMm-
69000 B5gMMIMIOdM 30MMds d906036gds 19330930 b05IRdOL 4MbEdo
130egbdols S MIMOOL QoS FoMDYONI F9I(339MDIMS VIBOJLOMYOOL 30~
boom. ©99ms0bodbmeo, 30l dBG03, 59 B0sRJOMB ©H35380MGOIo Lsdo-

Bo6gm LoliEgdgdol, domo Hgsdomweo Fyargdobs s BLIIMHMEo ©Ibswrgdgdol
3b6OHM3MP9699M0 ©006dMMHJdOL ©TILGHMMYOJO 300093 IO YAEHYMOMO

294 BHME0s.

5. 11533193 90656 BgEs30Mvo fgmgdols s BlizghHvyero
©565¢9Jgd0l ©sd0bdmMgdol bsGolbols dgxsligds

1533093 06O BYI30MHIO [Hgugdobs s BLBZIOHWOo Ibsgdgdols
©5006dMMg00L botolbo Jgi3slis BYsd3oMveo fymol sdobdmMgdols 3oem-

Jodom®o 0bggdbols (fyarol bsGolbol  Fobslifat Fg@mBgmwo 3o®mdodon®o
06000353 ™90l 99839300) s BLGHNIE0 537935300l 39B0E0IEEHO (Bo3-
ob) 45963900 d9000m.

1533093 dEObsMgMs sd06IMMGdOL 0bEgduol LodMsem ferormMo dsBzg-
690930 8. wmFobolsmzol s6ob 0,83, bmgrm 8. mMbgzolomzol 1,27. 8. gom-
Fobob Bgs306me fgowl dogboFs 306HMI0MS® ,,LMBMIL 3€sll0gG0IoE0s HYwrols
bseolbob 1-¢o 3esliol Fglsdsdobs, bmwrm 8. mMbgzol HBgsdocme gyswls
300MB0MOQ ,I30090 ©d0bIMHGdMOL® 35@JaMM0s, Jywol boGolbol -2
3wsbol obg300; B93-0L Jobg300 YD, HMT sOGEIMMO 1533930 JEO-
Botg 8d00g wommbydom JOHMmbozmo sdobdMmgdol 39Mol o6 45693 369ds.
0939, B53-0U golodsermgdmeo 35839698900l dospawo Gogbgomo 36509369-
WMd900 ©3060L5m30L (. wmFobols dgdmbggzsdo sGol 3933, . mObgzol



d9dobgg35do — 3276) oo ™A0bsbEMOHMBOL ©s35EHIO0M 300093 YOO TSIV~
A909w0 BodBH0s. bmm MmMooLsMZ0L 30 §o3-0b AoLST s MmgdIeo Jobgg-
6900l 99sMgdom dmds@EHgdvicro 360dzbgermds 9. wmFobols dgdmbggzsdo
(2157), 3obLo BLIIMMEO IBIgJol Fooeo LMMBEFOMEPO MbIMOM Mbs 0ymb
396306Md9dMo.

9d0bstg mMbgz0L BLIGOM IBIWg]gdTdo H30bol MAobs3zos dobstols
090sb BL3gOME EBsrgddo dobo Lygodgb@oEool 3MME3gLob godmdo-
Bo6gs. 506060 3GMME3gLoL FoMdsmmzgol dgdoboBdol golivt3z935w 2obbmMio-
9 ©3060L, HMAMOE MI0bsbE Mo 0byMgogb@ol, 9993390 ™dol Mmdo
3300 g00L 306930379600 3MMELoL GoEbzomo IMmEIE0M9ds. bgs3oMmye
09agddo 60300gH B 45093969-OBMNDBOOL 2obEHMEGdOLS s 903390
090 ©533905ms odmyqbadols gbom, ® 3060l sEgd30L 30693 039O 3B~
39LOL 359MdE53909e0 dHEGOIE IRJB0 0465 530G SE0ME0 1gE0dYbE)s-
300U bLoRJs69g s 390 FH0I>WYE-EOHDdMEIDEHMMHO OBYDO.. Hodmgzwgbow odbs
530939 Mmmbo 1533300390 M 3390000 MI060L yz9wsby bgero (110 EY)
©3 g39aodg LEM80 (20 ©EY) w30l FadAHowgdo.

6. 30bsMg mFobols Jozmmdghszs dobsmyg serolibgzols 3oesdm@E by
03503MREo Bgdmgddggdol 999sGd0wgdgwo BMsAdI6EMo

9303505300l wMmbolidogdol 898+w)dsggds s mMmsb0BYds
906569 mFoboli MO39m0 93MWMR0IOHO EOLBSEIBLOL S0EYgboLs
@5 Job 35ad3mGdo BMLRIIPEGHMWO M93039W0DsE00L FoblsbmMEogwgdws,
5(30€090905 Jobo J9b53500L — 3. serolbgzol LEsdoOHMdOL F9bsbmbgds.
59 30BboL Jobo(9350, 390Mm635H90E0s 06M353001M0 35MEMBLHOBSSMT©Y-
3™ B5gg3Mds, MHMAEOL 3OHOMMO0EHEHIMdS IM{IGOME0s Bods@mzgurml 9MHmg-
bywo 35¢gbGHol (P-6808) dmfdmdom. 9. s¢erolbgzol bgmdsdo L3gE0sw Mo

3960y §9OGowdg F90mmoz3sHDgdMe 0dbs LadLoggbmdmgzsbo §s3zgomowo



30b61LoL BMOToL 356550l (LogdMOL) dmfymds (Bobsbo 1).

Bobsbo 1. (35G3MBLF0bssBEIYM Laxggbrm®mmgsbo dosgols (Lsgmds®ols)
999963900l Bmdgdo

150565 M F5GTE0IME 23565M0TGVMS BoEOMGOOm oPIBO 0465, ma
abgogLo G030l EMbolidogdol obbmM309gdom 3-xgMH MROM JegdMEMBL (ot~
dmddbowo 35MHE3MABoL sMEYIOL dos, GroE JMbowrm©bgwo AsOHMMEgdgdol
530¢905L dgfiymodl byl s 91939, Y3039 gl Ymzwrols, 033l Lrggge
3o EYM0L dmbobrgmdsl bEHoJoOmo B39 LIMJOOLOYD.



1.

513369

15330030 9GMg5¢nol dgMbBg30L G0y dolo LMrymaoEro Jgbfagerols doBbom
53960 0465 490M90m3339¢0 BoH03MO-4gMmYMIBOME0 45MgImL F9dgR0
3sbolinsmgdEgd0: 2gMAMOINR0MWO  SEYOETIOSMGMDS, dBgdMH030 obTsx-
G900, 39JMEMPONMO 53909 9ds S MJW0gR0, BosIYMOO LoBs®O, 3535
903603 035@OH0 356589FHMI00, BELMOOLS s Bobols og3M(39egdo Fo6dm-
050039bgdo;

1533003 90bsMYgdDbY, [obolfot TgePBgme Losd33060390C ™  339009d0H
L9BMbMOSE 509G BYEI30MHME0o Yol Lobxgdby, Loggrrg 306MHMdYOTo Bo@s-
6900 3309308 90939 3oBMmIowo 5 3000MHMJ0doNOmHo 35653gEHMOLIMNZ0L
©50b©Y, HMI MmMH039 15331930 IEO0BIOOLIMZOL obYBIO? FoXIMIOIMIPMDS
99L5059905 figerol boGolbob 353 9amMmosl -,bMBMIL*, beargrm pH-ol 3603369 m-
0900 6039 d0bsHOLIMZ0L 0TYMBIdS IE0BIMOL Fyeolismzol sdsboliosmgdge
0369030 (pH=6,5-8,5). 00935 083000050, 359mbs3oliols Loboo d@. wmFobol
0950l sbslosmgdl MmEbsg MAIOHM 9B 29MbIGHMWO BH1YE0bMdS. ©IbsMhgbo
300MMJodomE®o Jobslosmgdwqdol (9ugd@E®mysd@s®Omds, dsMm0E0sbmds, dobg-
(o0Do305) 99900H393530 olsdwnsemgdmeo ferorm®o Gogbgzomo 35839693 gdo
9. mMbgzoLomzol 360d369em3bs 509ds@ 905 8. ™ F0bobym3z0l sgbogn
00539 35639590 9dL.

WHdMMSGHMO0  3060MdJOTo  QobbMOE09wdmo  3JoGmmdodomMo  33w930L
N6 gddo 039 1533930 d0bsM0IL LHHBMBMMO S©0JOIMW BYISOOMEO
fgcrol LobxgdBg PoEoMgdo LGwo Jodoeo 6500 YD FsmTo
doMOMIEO 0MmbgdOL, HMAMOF 3530MbIdOL s1939 960MbYdOL s SMI0Z9 doMYI-
B0 9egdgb@gdol (sDmEHOL, BMLBMOOL) ombmMmo FmMIgdOL F93339wmds.
BoGo69dme0ds 9650 BM®Ts 330093900 963965, GMT JoMHOMOO, 153393
608109330 OHMYMEOE 35BH0Mbgd0L slggg 960mbgdols 3mbaabEGHMsgogdo bz-ol
dobg300m bmM3oEH0 BoMygddos. 199939, 3. mFobby 030 5O 593l
59mbBomdol sBMEHOL. Lg3s@gdol, 3owEomdols s dsgbowdols dobgwgom bg-
B®Hdo@omo 853Hgdol 3ow3gmer 930DMmEIdL, d.mObY3BY yzqws 3 s©bod-
B0 0mbob B 3-096 9969000 Loa®AbMd To@gdsls 99339 LOLEJIsEHMMO bslo-
50 593L. 99§96 259m0bsMgMdL ©sli33bs, MM . MmOBg30, 3. WmF0bm6
39056900m, 560OHM3MYg6M5© MROM F9EOE O0BINMGdMwo JE0bsys.

153393 80bsMrgms Bgs3oMmwo {ywol bLobxgddo ddodg wommbms (Fe, Mn,
Zn, Cu, Pb) 999339cmd0b ©obo@9b5 Bo@o690mw0 330093000 9530JLOMYdME
0465 Bmy0gho ommbms 3mb3zabGHMs30gdol dmwmEbgwo  33wowgdsbo
B9bmEsGome 3603369 mdoms  25dmzmgbol  3Mmbom, o3 LYBMbMOMISL



©593990090569d0s S 53539 OML dog0sh 03305005, BoEABE B®mIsE0-
M5 33099 omMmbms 31639635300 35839698900 1EOdOEIMESE do0sd
d30o6Mgs. 530@HMIS3 299Mbs3olols Lobom, FBMEM® MoMMX IO 2odm3e0bos
63060l 3mb639bEGHMo3gool 1 da/e-bg MBOM F9E9© 490 FoM0JdS d. MOHYZ30BOM-
300 Dogbendo, beerm 8.0 Fobolsmzol sBogbrenby. sg3zg Jsbsbwdol 3mb-
396GH®5300L 5-% 96 dmds3Hgds BI-Lsb JgsMgdom, FbMmEMm© JOHmbgw, Bog-
bwdo, sx0dlLoMEs 8.crmFobol Bgsdome (ysedo. MoEYSD Bb3s OML
090 6030l BoMREgddo 00YmMaGOMS.

- 153393 8000bsMg3BY Bo¢oM9dIero 30OMJ0dorHo 339300 89RO ©IWVEI-
Bog 0dbs dsmo Bgodomeo fgaolb dosMommgzsbo d9agbomds: 9. mmbg30L
B90530609)0 yseo Losdmswm farom®o 3583969000l dobgzom dog3wmo-
36995: 3000MHM35MdMbsEHM (0,23 /), brergzs@e (1,7 3/w), 35eEomdosh (0,3
/), 35360498056 (0,4 3/c) @5 5dmb0M30sb (1,4 3/a), Lo FobgMSE0BYdME
(2,3 /), bbd HGg (pH= 7,91), 303 9ol (t=13,95 °C); bmewm 3. crmFobols
B9053060990 Yoo 30 LydMswm Harorm®o 3sB39690wgdols dobgwzom dog3wmo-
36995: 3000OM3350dMbsE M (0,24 3/ww), 3530493056 (0,08 3/a), Asa60493056 (0,09
/@), 83656 (0,98 3/), Lb® H9B9 (PH=8,08), 303 figoewl (t=14,9 °C).

. b533w93 80bstgms Los333060390M 339009006 SVGdMWO BgLs3oMHWO
fgarol Lobyxqddo 3mEoxzm®IMo d5dBHgM0gdool 993390 MdsBYg BodsMgdwo
3036HMI0MEMPOMMO 259M 3309300 ©oAIb0E 0469, HMA d. crmFobol {gserdo
©gdEHMbBe 9Jd0m0 Abo®MdOL J93(339Mdol FBGOOZ 4oL MmgdYIeo dmbo3g-
3900 7-%x96 3909, bmgom E-coli-b d5d¢g60gd00 sd0bdmmgdols 30 1,5-x96 s¢9-
353905 02039 35639693 900L dJobg300m . MMHY30LIBY R0JLOMYdIN TgE9-
390L. 0939, 58 bsHers3MH0 BboMgdOLsM30L BM®MIsE oMo I©Ygbow FsB39-
69093056 085010790500 MmMH039 133193 I0bIMYHY godmzEgbowo gl Bmbsig-
3900, ®s30L dbGOZ, 300093 MNBOM FoIE0 S 3MmGHIBE0MMS© LoboGsmMs. M3
15330093 MM039 80Ol OMYMEOF dJEHINOMELMAO0OHO OOBINMHGOIOL M 3o-
6 3960906 0y FMOsBOYOU;

. mM039 15331930 F0bIMOEIL LYHBMbMOIE 50IOM BBIIOMEO EIBsEgdgdols
Lobx 90y M96EYIBMBWMMEOILEIEE0OO BL3g]BOIWOHO sbsE0Bom oYIbO-
@05 BBIYONWO BsYFgdol 9EgdgvGHYO0 FYI33gEw™ds, GMIOL bogdzgger-
D93 399m3w9gboos BMmaogmmo ddodg cwommbol (Fe, Mn, Zn, Cu, Pb) bmMdgos-
190d9xbEHOE00L 3OMEILYdOM BLZIOMW sbswgdgddo dmbzgMols s dsmo of
©30M3900L LeHBMEMGOE F9sbJowgdmwo bsbosmo, GMmIgwois odog 333
63060l Md0b56EHMOMdOM 458M0MBS. MmM039 80bsMOL Fogowomby, Bogbwmwols
L9BMboLsM30L 50O BLIYMMWO EIBsgdgdol 60dMTgddo, oty b3owgb-
dobs, yz9ws 8dodg wommbolsmzol sxzodbo®Mgdme odbs dsmo 3mbigbd®maio-
w0 3039960 5gL0dMTgd0, MoE LOZIMIME A9B30MHMBYOIWO MBS 0gml, 9HMO



10.

dbc03, 59 omMmbms dmd6sz0 BmEMIGOoL dEobsmol BLlZgMOL JodsOHMMEgdom
dogM5300ls @S 1YOTIBBHOIE0MMO Igd30L LgBMbMGO AsdW0gMHgdom ©
dgmMgl dbGog, gBLIGOM Bswgdms LYPRLEHMGHOL JoghH ddodg wodMbms
303560 459Mm3w 9600 SELMOD30I0 FNBbMJIOL MRO™ g0 WbsGoom;

©96@296mx83wMmOgL39630MM0 B39JBHMIWGO 565¢0Bo Borm@oMs sligzg Log-
3093 80bsGmgms 3393900l 30dEYdIMgE MBI Boswsol M6E L bodv)-

d90L, MoMSE IYOBEs 3MTsMEHM 53 bodMdms 9EgdgbEH Mo Fgagboemds,
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Abstract

In modern urboecology it is believed that aquatic ecosystems play an important
role in the formation of the architectural structure and urban appearance of large cities.
From this point of view, the importance of the small rivers, which are vital components
of the tributary systems of the main river arteries, is especially immeasurable. The
condition of the valleys and river beds of such type of small tributaries determines not
only the general water quality for the main catchment, but also makes visible the
existence of many closely related urban economic, ecological, social, psychological,
health care, recreational and other problematic issues, depending on the functioning of
the city waterworks. The timely resolution of the mentioned issues is necessary to meet
the ever-increasing daily needs of the residents of big cities and to ensure a healthy life.

It should also be noted here that in the modern situation, small rivers within the
territorial-administrative borders of large urban settlements have turned into such
anthropogenic-natural ecosystems, which are perceived as objects carrying powerful
technogenic loads. At the same time, they experience negative anthropogenic impact
both from the native population of the city, as well as from the industrial and economic
facilities, whose harmful and entrepreneurial activities completely change the
appearance, function and purpose of the original natural existence of these aquaria.
Currently, valleys, beds and floodplains of small rivers have in many cases turned into
natural landfills, where various types of household, construction or industrial wastes
have been placed in an uncontrolled manner. Due to the city's urbanization interests,
these small rivers are enclosed in closed pipelines and tunnels, which is why they have
turned into sewer collectors and transporters of highly polluted wastewater. The
mentioned problem is aggravated by the fact that these small rivers, due to the location
of their sources, pose a threat to the city's infrastructure and population due to constant
seasonal floods, since natural disasters are expected in the background of the developed
floods.

Based on the above, the scientific topic of the presented dissertation is very
relevant, which refers to the 15 small tributary of The river Mtkvari within the
administrative framework of the city of Tbilisi, which are perceived as inseparable
components of the single tributary network of the mother river of Georgia.

As a result of the accumulation and analysis of the hydrographic and ecological
content information found in the scientific literature and found through Internet
resources, two rivers - Lochini and Orkhevi - were selected as research objects. The
choice is mainly due to two arguments. One is that, unlike others, the valleys and beds
of these small rivers are under a rather strong anthropogenic influence in the territorial
area surrounded by the industrial zone represented by civilian settlements and
production facilities located adjacent to each other. Second, these river objects are
distinguished from other small tributaries of The river Mtkvari by the presence of
constant runoff, which provided the opportunity for systematic seasonal monitoring of



both rivers throughout the calendar year.

The aim of the presented work was to carry out a complex eco chemical study in
order to study the anthropogenic impact on two pre-selected observation sites. This is
especially true of The river Orkhevi, which until now, in a way, was thought of as a
river forgotten by everyone. That is why any useful scientific activity carried out in
relation to it should be perceived as an unconditional innovation not only in the
Georgian scientific circle, but also in the civil society.

In order to fulfill the set goals and objectives, ten field expeditions were conducted
in 2021-2022, during which the physical-geographical location of the study area was
initially studied, observation points (intersections) were cartographically determined
and marked, from which surface water, bottom sediments and Soil samples. Their field
collection, preservation, labeling, storage and subsequent transportation to the
stationary laboratory were carried out in accordance with ISO standard methods.

For the surface waters of the research rivers, the physical chemical characteristics
were measured in field conditions with a portable device, and in the laboratory
environment, chemical, physical chemical and microbiological analyzes of the samples
were carried out using modern scientific equipment. Hydro chemical research of pH,
electrical conductivity, dissolved oxygen, mineralization, content of basic ions, forms
containing biogenic elements, concentration of heavy metals in the analytical samples
generally established that The river Orkhevi has much higher pollution rates compared
to The river Lochini. This is especially evident when systematically recording increased
contents of mineralization, sulfates, LBm5 and ammonium nitrogen in their samples, as
well as in relation to the same normatively determined indicators of concentration
multiplication. As for the content of heavy metals in the surface waters of both rivers,
the concentration changes are subject to seasonality, although very rarely, an excess of
iron and manganese compared to the normative values is still observed. In the same
samples of bottom sediments, in relation to other metals, the content of iron is
dominant.

The microbiological research conducted on the surface water samples taken from
the research facilities shows that the coliform bacteria content of The river Lochini is
much higher than that of The river Orkhevi. However, on the other hand, the
indicators of both rivers, according to the same characteristic, are much higher than the
norm. This indicates a potential threat to the waters of both researched rivers, so they
can be considered as local centers of bacteriological pollution.

Conducting studies with different physical chemical methods of analysis on
bottom sediment samples taken seasonally from both research rivers had different goals.
X-ray fluorescence spectral analysis determined the elemental content of the bottom
sediments, on the basis of which the character of some heavy metals (Fe, Mn, Zn, Cu)
getting into the bottom sediments through sorption-sedimentation processes and the
seasonal redistribution of their accumulation was revealed, which was again
characterized by the dominance of iron. Infrared spectrometry research on bottom



sediment samples was devoted to the detection of organic substances in these samples,
in addition to the mineral component, however, on the infrared spectra taken for both
rivers, organic matter was recorded only in the form of insignificant traces, which
confirmed the assumption about the removal of light organic fractions from the bottom
by the river water flow. By carrying out X-ray phase analysis, the composition of the
crystal phases of their substrate was specified in the bottom sediment samples, which
were mainly represented by clay minerals containing aluminosilicates on the
diffractograms.

Using the method of correlational statistical analysis, the paper revealed close and
high quality, both positive and negative correlations between the concentrations of
individual main ions and hydro chemical variable parameters in the surface waters of
the research rivers, and also between the correlation pairs of a number of heavy metals
in the bottom sediments. The anthropogenic pollution of The river Orkhevi, much
more than The river Lochini, was once again confirmed through the dot scatter
diagrams constructed according to the correlation matrix tables.

In order to assess the degree of pollution of the research rivers and, therefore, to
give them the appropriate classification, the average annual pollution indices of their
surface waters were calculated through selected hydro chemical indicators. Based on
the calculations, the water of The river Orkhevi was assigned the conditionally "slightly
polluted" category, and the water of The river Lochini was conditionally "clean", which
is very close to "slightly polluted" according to the qualitative criteria.

In addition, the bottom accumulation coefficient, considered as an additional
qualitative indicator of pollution, was calculated separately for the research objects,
according to which it was determined that none of the research rivers belong to the
center of chronic pollution with heavy metals.

Numerical modeling of the kinetic process of time sedimentation of heavy metal
- iron, distinguished by its dominance in the bottom sediments of The river Orkhevi,
was performed using the mathematical modeling method, and vertical turbulent
diffusion and gravitational sedimentation rates were identified as the driving forces of
the said process.

The sharing of modern advanced European experience in the issue of fragmented
revitalization of small rivers, initially discussed in the literature review part of the
paper, found a practical reflection in the case of The river Aliskhevi, one of the small
tributaries of The river Lochini, which is known and distinguished for its floods caused
by its frequent seasonal floods. It was for this river and its bed that the anti-flood
mitigating measure was developed, which was presented by the proposal of a three tier
flood control hydro technical structure and the proper mathematical calculation
required for its construction. The practical importance of the presented thesis is made
valuable by the fact that the National Environmental Agency of Georgia managed to
include The river Orkhevi in its long-term monitoring research program on water
resources throughout Georgia only from 2021, which is directly the merit of this work.



