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L5893609MM O GHIHIGHMOOL 3309306  Fobgz0m  doerosliGmdol  GHdob
30006HMJ0doMo  9bserobol Fglobgd dmbo3gdgdo dorosb dfocos. o@gMedv)-
o dmboggdgoom 1924 (jersdg 35¢0sbGH™MAol 3ds FoMdmowygbos 933bs6
0950l 393L, 5GIMBGBgOHMo boggdgdom 33900l Mgs50800m, 3336s6G0 fywrols dozmm-
Q5 0530mBoMboms @S FWmMom. SOboL 4593560l 8999y,  IGHMOIMEO
©90mJd99gdol J99a9 dmbEs FoLo FoBIOMMZdS S 53595850 BO30L figswo
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Boergdgdol Jodo®mo sb5¢r0Bol Bolio@o®mgdero. LbssbsgroBm Lobxgdol sLowgdsc.
d96Bgmwo 0dbs 4 fogd@Gowo (gbGowo 1-4).

3b®0oo 1. 35¢005LEMAol B0l Jodommo s6seoBol Bggagd0
(6906x 96900l dsbs -1)

Dyeols JoBom®mo sbsemobo (Hgobxghgdol dsbs 1)

fgeol Lobgmds b9©33060wo 130%-400.05h396. | dy/aw 93-993
Pyob 35¢005LGH™dol Lobolidg 24.564
QsLObgEgds Ao

fgoc3mbddo - 053 BGH056Mds N.D.
920060 - 245bLb. O2 7.800

©QdoGO(@/w)) | - 053 CO2 -

3oL3MME0 - 3.9.0&(dp/¢» O) <15.0

33960 - LogOoom N -

bmbo - m6y. C -

309 - x584960 SiO2 -
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(Gb®oo 1. 453M39e9ds)

Lbodpgmogg (FTU) | 150.00 H3POs4 -
pH 8.05 HsBOs -
&9939M5BH O - H>S -
396.65000(dp/¢w) | 5741.410 BotBgbo Cl -

999BHoMmMds(Lod | 1.03350

/0)

3soombgdo 360mbgd0

ombo | Gy/e 03043 |9-0d3% |ombo | dp/ew 93-0d3 93~
933%

NH, N.D. N.D. N.D.

Ca 114.000 |5.7000 | 5.70 *Cl 3225.950 | 91.0000 90.30

Mg 229.200 | 18.8642 | 18.85 -

*Na 1694.000 | 73.9738 | 73.94 HCO; | 176.900 | 2.9000 2.88

K 57.800 1.4821 1.48

Fe 0.550 0.0295 | 0.03 CO; N.D. N.D. N.D.

Cu 0.005 0.0002 | 0.00 SO, 330.000 | 6.8750 6.82

Mn N.D. N.D. N.D. NO, N.D. N.D. N.D.

Zn 0.005 0.0002 | 0.00 NO; - - -

%580 2095.560 | 100.0499 | 100% xs30 | 3732.850 | 100.7750 100%

A™Jb.3m83. Ja/

Ayzos ND

b

<*> - 20%-99-09%0; <N.D.> - 3gM36Md0sMMdIBY IBS;<-> - 56 35BMBoEr<-gmbr®o
3603369e0mds

3069Msc0bo30s (dg/am): 5828.410




3OO 2. 35¢00slBMdol Gdol Jodomeo sbsemoBols 3ggagdo
(690bx 90900l dsDs -2)

Dyeols JoBom®mo sbsemobo (Hgobxghgdols ds5bs 2)

09gaols Lobgmds b9s3060mwo 30bH-400.056396. | dp/ew 33-993

fgwob 35€005LB™dol Loboli@dg 25.363

QoLObgEgds A0d

Dgoa3mbgEo - 053. BGH06Mds N.D.

920060 - 245bLb. O2 7.300

©99030(3%/ M) - 53. CO: -

3oL3mME0 - 5..0& 9/ O) <15.0

13960 - LogBom N -

bmbo - m6y. C -

309 - x584960 SiO2 -

LbodmgMogg (FTU) 160.00 H3POq -

pH 8.20 HsBOs -

A9939M5@GH 6 - H>S -

986.65800(8p/c) | 5732.795 Bo@bBgbo Cl -

993 BOOMDS 0.98670

(Lo0/0)

39000mbgd0 560mbgdo

0mbo dy/ 93-0d3 | O 0mbo O/ | 93933 | Fp-0d3%
9d3%

NH, N.D. N.D. N.D.

Ca 128.000 6.4000 | 6.36 *Cl 3275. | 92.4000 | 91.69

580

18.84




(G600 N 2 2546dgegds)

Mg 230.400 18.9630

*Na 1692.000 | 73.8865 | 73.39 | HCO; | 180.560 | 2.960 | 2.94
0

K 54.500 1.3974 1.39

Fe 0.550 0.0295 0.03 CO; N.D. N.D. | N.D.

Cu N.D. N.D. N.D.

Mn N.D. N.D N.D

Zn 0.005 0.0002 0.00 SO, 260.000 | 5.416 | 5.37
7

X500 2105.455 | 100.676 | 100% | x¢sdo | 3716.14 | 100.7 | 100%

6 0 767

A™gb.3003. Ja/ar

Ayzos ND

byeo

<*> - 20%-%g-09@0; <N.D.> - 930 d6Md0sMIMBSDY ©IVWY;<-> - 56 25BMBo<-gmbMGHO
9608369 mdos

d0bgMooboios (3p/¢n): 5821.595

3b®0oo 3. 35¢005LBMAoL B0l Jodommo s6seoBol Fggagd0
(690bxgMgdOls dsbo-3)

Pyeols Jodom@o sbsemobo (Hgobxgdgdol dsbs 3) 29.05.2017

0gaools Lobgmds ©905306. 330%.400.958. /e 393-993

0gaool 35¢03L@). Gds | bobolidy 25.753

Q5LObgEgds

fyoe3abd®o - 093. 0.100
AMGH0bMds

920060 - 25bLb. O 7.400

©9%030(8%/09) - 053. CO2 -

39L3mMGH0 - 3.4-0&(@y/e O) | <15.0

13960 - LogBom N -

bmbo m6y. C -

399m X 599960 SiO: -

Lode3mogg (FTU) | 299.00 H3PO4 -

pH 8.30 H3BOs -

10




(gbM0ogo N 3 2536dge9gds)

39939056 - H»S -

896.650m0(8g/e) | 5935.190 | 6s®Bgbo Cl -

959G oMMd5(Lod | 1.03870

/9)

35000mbgdo 560mb9gd0

0cbo dg/e0 93043 93-0d3% | ombo | dp/cr | Ba—d3 | By

233%

NH4 N.D. N.D. N.D.

Ca 120.000 6.0000 5.90 *Cl 3410.2 | 96.200 |91.10
90 0

- 240.000 19.7531 19.42 -

Mg 1705.000 | 74.4541 73.18 -

*Na N.D. N.D. N.D. HCO; | 167.14 | 2.7400 | 2.59
0

K 58.300 1.4949 1.47

Fe 0.660 0.0355 0.03 CO3 | 6.000 |0.2000 |0.19

Cu N.D. N.D. N.D. SO, |310.00 | 6.4583 | 6.12
0

Mn N.D. N.D. N.D. NO, | N.D. N.D. N.D.

Zn N.D. N.D. N.D. NO; |- - -

X500 2123.960 | 101.7376 100% X500 | 3893.4 | 105.59 | 100%
30 83

H0u.3md3 | de/e | Ba9da

Y300 N.D. N.D.

ND

by 0.000 0.000

<*> - 20%-Bg-0930; <N.D.> - 33M36md05MMBSBY odEN;<-> - 56 d3BMIog<-
BMbmo 360936900 mds

9obgMsgrobogos (By/en): 6017.390

@b®owdo 1-4 9mEgdmeos  35¢0sbGH™Aol  Gdol  JodowmEo  sbsgroBol
9900939%0. pH 36033600md0l dobg30m 35¢005LEHMI0L GHdoL gl sboliosogdls
Mm@Eb535® 2oMmboB Mo EHMEGH05DbMBd, B3 S0Lsbgds dslido goblboro dsogdols
0169d0m5 O 30OHMoBom. 1,2,3 Lobxol dobgzom F96ABIOL Gom©gbmds
950505 5 J9590L 7,3-7,8 92/, bmwm 89-4 Loxol dmbs3gdgdoom asblbogro
596205000l GomMm©gbMds F9sMJO0™ IBI0S S BHME0s 3,6 Tp/w-0b.
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3HM0wo 4. 35¢003LEMIoL BHdOL JodowMo sbsoBOL Bggagdo
(0093%B0b Jobobo-4)

figemol  Jodommo  sBsgmoBo

(00930l Aosd539doggdgero

Jodbbol  dodwgdomy

A9O0BAMA0S)
0gaols Lobgmds bysdomgeo 330%.400.95B. | dp/qw 33-993
Fyeol 3og0sli@dmdols Goo Lobobg 5.168
Q5LobgEgds
fgow3bido - 053, N.D.
&GH05bMds
6930060 - 2obUb. O2 3.600
©99030(0%/ M) - 053. CO2 -
3sL3mME0 3.9.08&(dp/¢» | 36.000
O)
13960 - LogBom N -
Lmbo m6Oy. C -
399m X599960
SiO2
Lodpgmogg (FTU) | 1570.00 H3PO4
pH 7.20 H3BOs3
$993905BH )OS - H>S
306.65dmo(dp/¢») | 853.611 Bo®hgbo Cl
993 BOOMDS 0.16510
(L00/0)
35000mbgdo 560mbgdo
ombo | Fy/e d3-0d3 83-0d3% | ombo B/ 93-0d3 | 9
3%
NH,
Ca 52.000 2.6000 16.91 *Cl 388,532 | 10.9600 | 72.94
- HCO; 176.900 | 2.9000 19.30
Mg 31.200 2.5679 16.70 CO; N.D. N.D. N.D.
*Na 220.000 | 9.6070 62.47 SO, 56.000 1.1667 | 7.76
K 8.800 0.2256 1.47 NO, N.D. N.D. N.D.
Fe 5.600 0.3009 1.96 NO, - - -
Cu 0.014 0.0004 0.00
Mn 0.550 0.0200 0.13
Zn 0.015 0.0005 0.00
X500 319.179 | 15.3779 100% X500 621.432 | 15.0267 | 100%
oodog | W | dagd3
d3.
&Y309 N.D. N.D.
by

<*> - 20%-9g—-39¢0; <N.D.> - 33dbmB0sOHMDIBY OWI;<-> - 56 gsBMFogr<-gmbrHo

3600369¢ds

3069M5¢m0bs30s (d3/em): 940.611
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5969050008 M9s5000 5bIbL WMTS  493wgbsL  HgolisBgzol  Logmberols-
B5M05bMBSDY, goblbowo  sbgd5000L  FobodowrmEo  J9d;339™ds,  MHMIYEO3
BHMB39ymzl 193%900L BMAsEE 256300500l , 895090l 5 I/ O2/¢.
dolo d9di3069ds 2 /-3y 0f393L 9g3Hgdol JsLome Lozzowl. 1,2,3 Lobyxol
dobgzo0m  oblboo  Hobgdool  3MmbEgbEH®MsE0s  Tgglodsdgds  BYLI30MHYIEO
09930l BaeroLbol QobLEBOZOI 3esLL-bIBMSL 39-2 3esll, beerm dg-4 Lobx ol
dobgz0m 8093993036905 350063Mqdel, 3g-4 3esLb.

1-4  3bGoEgd0sb BBL, ™I LoboLGHol d60d3bgwmds 1,2,3 Lobyxol
dobgz00 995 9bL, Tglodsdobs 24,564; 25,363; 25,753 dp-9d3/w, Mog fywrob
3wo0g3035300L LobobBol 58396900l dobgzom 09336905 doeosh boli@.
bowem, 9g-4  Lobxolb 8mbssgdgdom 93,6  9y-9d3/w)-  BmBogho  bol@l
(3,0-6,0 33-0d3/).

969050008  Jodom®o  dmmbmgzbowgdol  (4Jd) DEgOMWI©  ILYIZgdO
3Mm639bGHMs30s 89500996l 5 /e,  3bOowgdosb 1-4  Bsbl, ©®mI  5dd-ob
960083690™d0l dobgz00m GHdob yseo 80939336905 ©sd06dmMHgdMls.

35e0sLG™Aol BdoL gagd@®mMYsd@IMMEMmds  033wgds 0,16510-1, 03870
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50do3Hg0s 803-b (120 dp/ew). sbg3g Zowomdols s  39e30dol  00bgdmSb
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1-3 Lobx ol sbseoBol dmbs3999d0L Jobggom  dglodsdolo 229,200; 230,400 o
240,0 dp/c0-b, beaeom dg-4 Lobxol sbserobol dobggom 3o 31,200 dg/en-b, o3
6o3c0gd05 803-B9. J0M0MI©0 960mMbgd0I6 FoMdMOL JermMol ombo, MHMIgEoa
09305 90Fs}Hgds  83-U (300 dp/ew) s 033wWgds 3225,950-3410,290 Tp/¢»
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D036090d0 (1-3 Lobx ol s65E0BOL BMbsi3gdgdom, bW 1-3), boem d9-4 Lobyxol
9mb5(39990000 Fgo9bL 388,532 dy/an-Us (3bM0ogro4).

DMPOI©  35¢0sLEGHMA0L  BHOoL Yoo JodomEmo  sbsEroBol  Fgga9gdol
dobgz00 dqlsdergdgeros 3035321060 Jerm®ore BsG®omdosd @odol igowb.

3d0bgM50Bs300L dobgz0m #HOOL (yowo Iesdgs, MHMIGBIOIGE o3 9bsls
5bgbl 9og0 B30l Fyswog.

9036mgwgdgb@gdols  (Cu, Mg, Zn) ©@s 63060L 3mbzgbdMogos  fysendo
5L533900 3MBE39bEHME00L Botygddos, bmerm  dg-4 Lobx ol (yswdo 30 3060l
5010096MdS 50935 JBs 8 ©3-L, Mo 8903CGds 50bLBL MY3BOL FoLETB539dge0
JoObbol 560MM3Mygbrero [gotrmgdol gozwgboo.

00m966 603000909005 36396305 ABLIBMZMOL FYMHABMBOIOMBdSBY

09365 00 (Moo 1-4).

2. 35¢0slGMIol GHdoL B3O 5b5¢moBol Fggy)d0
2017 ol ds0bol 3930 50900 s 259M33W g0 04bs 35¢0slEmdol

Aol gL3IIOMO B5Eg]gd0. BsEIMGOIMWO 5BODBOL FYR)O0E6 FodmMmIEObsY
35¢05LGHMAol  BHoob BLIGOM boewgdgddo L3owgbdol FgdE39gemds Bo3Wgdos
D3OI L350  BMMTs3H039dDg  brerm  Lods@mzgwmdo  ©d39d9wo
B®3s3H03900L dobg3z0m 30 9509393 Jds BB OLEAZ390 LOOIL. EdOL
3L3gOM Boergdgddo BHY300l, Mmool J9d(339™ds FglodergdgEros BsO0MZoeMUs
06906003 BMbo@ . bmerm  dsbyobmdols s 3060l F99339wmds  BLZYOE
Boargdgddo 653009005 B3OS L350 bMMTsEH03900L Loy HY.

3. 35¢0osbBHmdol  GHdol  fywolbs s Bu3gOmeo bsgrgdgdols
8036t00M0©0 565¢moBol 9gga900

WOoAIOIGHMOMO  4oOHMgd0m  35¢0sLGH™A0L  BHOOL  d5JGIOOMWO  33K930L
d9Lobgd dMbs(399900 doenosh dFoGos.

2017-2019 §egddo  s0gdgeo odbs GHoob {yaroba s BL39OMEo Baergdgdols

LObxgd0 FOIOMOOMEMAO0YMHO 5BIODBOL BolidEoMIOES®.
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boggarggzo | 95B39693egdols 056396900900l BogdEHoMo 360d3bgermds | 39dm33

356589369 | 36093690 Mds 930l

6o bodlgogeo ®90bxg  M90bx gm0 (M90bx 9M9d(m93%BoL 9o
Q3IBAL | @oaol ol BoBo2 [ob b3 by 4 | Q0
(6co) dobggom 25BHs-1

LogMHonm <1000 3 000 1280 920 5000 ISO

3OLOBOO 9308

dgoo, 309 1:2014
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E.coli, 3§g | <1 000 56 20 NG A0 ISO
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00990l Hyaol 80360H:MmdoMmmmyoeo badolbol dsB39b90wgdo:
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399 BH™OM030 d5B396909w0- 3mwo GHoGMmo o
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(9ol bogBonem dmemds 111d¢)-do

3mwo-@odmo< 0,4
3mo-0bgdbo > 2380
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6,6

65039930l 50900l sa0w0: N 2 G9obxgMgdol dsbs dotzbgbs Lobsdo®mm

00990l Hyaol 80360H:Mmd0Mm™0)H0 baeolibol dsB3969dwgdo:
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95839690900, 8553563 LogMH M MroMgbMds/den
bc-U dobgzom-5658939b
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Jo3560 LogOom 50Mqgbmds dg»-do,
33543006030 3563969090

1000 3(9/0¢»
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(GbMoo 6. 45MHIGGD)

090393900l Hyarol bomolbosbmdol (3mero-

oG, 3mwo-0bgdbo) 8sB39b9dgwo  bo-b
dobgzom

3M0 GoGHMO 5M5b653wqd -111, 3meo
0b6gdLo 56599939 L-9

005 §gomlisdazqgool  fyaol  bodobbol
394 BH™IM030 35639690900~ 3mwo GoGHMo @
300 0bggduo: 1008¢»,108¢»,18¢,0,19¢w
(9ol bogBonem dmemds 111d¢)-do

3o Go@eo -4
3mo 0bgduo -230

pH

6,5

6513130l 50900l 5ER00: MHYobxgMgdol dobol d

56% 3965 LobsdoMm

00990l Hyaol 8036OHMdoMmMy0co bomolbols

9539690 9d0:

005 {14ocbo393990L Fyaol badolbosbmdol
9539690900, 8553563 LogMHM MroMgbMds/den
6c-U dobgzom-s658939b

1000  3Bo//0co

Jo3560 LogOom 500 96M0ds
33543036030 3563969090

dg»-do,

1000  3Go//0eo

0905393900l Hyarol boerolbosbmdol  (3mero-

AoGHM0, 3mwo-0bgduo) dsb3z96909wo  b-b
dobgz0m

30 BHOGMO 5M5653w9d-111, 3mo
0b6094bo 56589Ggb-9

005 Yolodg3zgdol  flywolb  baolbol
394 BH™OM030 d5B396909w0- 3mwo GHoGMmo ©o
300 0bggduo: 1008¢»,108¢»,18¢»,0,19¢w
(9ol bogBonm dmmeemds 111d¢)-do

3Mo Hodmo -4
300 0gduo -230

pH

6,5

650330l 50gd0lL 5A00: 39963 3ME0TdSGOL
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00990l Hyaol 8036OHMdoMmMy0co bomolbols

9539690 9d0:
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9539690900, 8553563 LogMHmM MroMgbMds/den
60-U dobgz0m-9653939b

1000 3(9/0qw

Jo3560 LogOom 500 96M0ds
33543006030 3563969090

dg»-do,

1000 309/0qw

09005393900l Hyarol boerolbosbmdol  (3mero-

0G0, 3mwo-0bgdbo) 9583969090  b-b
dobgz0m

30 BHOGHMO 5605653 gd -111, 3o
009JLo 565939Ggb-9

005 Y5lodg3zgdol  flyol  baolbol
394 BH™OM030 d5B396909w0- 3mwo GHoGMmo o
300 0bggduvo: 1008¢»,109¢»,18¢,0,19¢w
(9ol bogBonm dmmeemds 111d¢)-do

3o Go@co - 0,4
300 0gduo — 2380

pH

6,8
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005 §Yoeboieggdol  fyamolb boGolbol  dsB396909w0l - dgBmzowy©o
590M0gO0 O BIIMWAHIGHMO0  95b59OHMdMEo  F03MMMMA60DIGOOL  (B553560)
LogPmm  OdSMmIbmds 1 dw-do  sL¥Izgdo  bm®Igdol dobgzom  Tgo9bL
565m39BHaL 1000 309, boerm s0gdme 1, 2 s 39 - 3 Yol Lobxdo sg3963-0L
BogOmm  MomEobmds o33wgds 800-5000 3F9/0r D®36M9ddo, bmerem dsgdusodwmd
960036900mdsL (3500 3(9/3¢) s0fig3L a9 - 4 Lobxdo (EbGOWO 6).

005 1goelis33900L fyerol bamolbol dsbz9bgdgerol (3meo Go@®o, 3meo
0b9gbo) B3O L3900 Bm®mTs  T9500gbl FglsdsdoLo: 3MEo -EHoGHMO
565653090 111 dew, bmerm 30e0-0bgdlo s699d9@gL - 9.

306039 @5 99-4 fywol Lobxdo dglsdsdobs pH = 6,6 s pH = 6,8
3060Hmd90do 3mwo 0bwgduo ogm 2380 -bBg dgBo, bmwm 3mwo Godmo 0,4 -by
653w900. 39-2 s 99-3 Lobxdo pH = 6,5 306HMd9d0 3o GHoGMs JgoR0bs 4,
boem 300 06gdbo GHmeos 230 (gbGowo 6). 5J9sb godmdobstg dob fyarol
05JH9M0M0 306 MMGOOL Fooeo MY Mbs 0gmb 493mfizgmero 56 FseEHMm
35¢05LGHMAol GO0l sd0bIMMHGdOm, 55T 0F 00MEIGOOM  JOWISWPYOLOIED
306005 39bLobEgd0b  BsBsgzoo  L3obswrobsgom  fywgdoo (3003060,
2900960b 3569d9) s oL goliizmog sMLYdIMYO Vs BsAI3LEYMIEgdOm.

9036:Md0MEMY0MOH0 565¢0Bol 99900l dobgzom LogHmm 3MmEwoRMO-
d900L 5  3ME0%eRGOOL  MoMmYbMds  153ToMOLIE  Booos. 8lY3g OO0
Loedmbgergdols 9993339emds  (35-55 309 /0aw). fywwol s3@™dBH™mbmdo  dozcm-
REMOL - 300600MbgdOLs s 9gMHMIMBILYIOL M5MPIbMDds  Bo3ToMOLOI® ToMIEOY,
HMIgo3 99Lsdsd0Ls© dgo9bL 1400 3(9/1000 d¢», 1100 3%/ 100 (sbGogo 7) .
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3bOowo 7. 3s¢roslimdol GHdol figerol do3MmdommmyowMo sbsgroBols
990003900 (2019 ferols 30 056356:0)

POl IRR oI eT0Te] 056396930l 058396900l BoJGHMOM030]
003600mmM560H3900 l533900 (95M)bMdM030
5096MdM030 060936900mds
0600369¢0mds(*0g-
2353920600l
b9s30MHo
Huysemo)
60330l olabggbs: 0bstyg 39350 F0bsBY bomsb.
A9bmgBowMMo  59MMdI00  ©9 <1000 3§9/0qw 68 3o/ 0w
03937100 GOGHO0 36596090
09bMGBoMOo  59OMdIO0  © <1000 399/ 9w 320 309/ 9
0353709 GHOO0 3b6596™d900
22°C48 Lon
LogMNM 300EO0GMO IGO0 <10000 3f9/ 1000 d¢» 160003%9/10000¢
03039M0 300xzm»Igoo/E.coli <5000 3{9/1000 de» 900 3f9/ 1000 dew

B93°)M0 LEOISEHM3M3IO0

<5000 3%9/1000 d¢»

720 359/ 1000 9¢»

30200003520(25d0OJOOL
0900M©OOM)

<100 b65§./1000 d¢»

3200 65/ 1000 O¢»

3006H0Mbgd0L LogMHmnm MHoibzo

1300 35/ 1000 de

596MMAMbsligdol Laghmm Gogbgo

1100 39/ 1000 v

Lo dmbgergdol Laghmm MoEbgo

55 309/18e.
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4. 35¢o03bEHMAol GHOL FLIIHMEo Bsgwgdgdol

3036>Mm30MmEMmoMo 9Bseobo

3b®owo 8. 35¢mosbiBmdol Bdol gL3IMeo Bsgrgdgdol o 3MHMdOMEMY0MHO
3BogroBols  dggagdo (2018 fewols 29 dstBo, 18 s3Gogro )

15330930 396539BHMGO0 99035900 360203 9" 099900
05639690¢00l 05639690¢q00lL 3609369cmds bo-U
39dGHoMOO dobgz0m
9603366@mds | rmgos | ©5006dMOOYE0

603mdol  sLobgEgds:3ooslG™MAol  BHdoL  BLIYOMEo  EBsEgJol  Lobyxo
690bx9m900L 35Bol 303EGdMY BHIMOGHMM0sDg I0bsMg oRMMILME- 1

99BMBOMEOHO 59MHMBGOOBS O

BZNGHIGHO0  5b59MMdJdOL
6509dmds 1 3-do- 37°C

220C 2600 - -
Bofamsgol  BboMol  xamx30bL 3200 - -
303603900l M-d5 1 3-do
220 - -
E-coli 3(9/a
LY@ BOGTIOIRAFOOIOILO 62
30mbGHMH00900 309/ 1-9 >10
3
BP0 LAOIBOMIMIIBO
(St. faecalis)
3ommyqbgdo,  Fom  JmMol
Loedmbgegdo 1

1-9 >10

56 50dmPbs | 96 ©50T3905 | 96 ©50TZ39dS

60dmdol  sLobggds:  3ooslGMAoL  BHdoL  BULZIOMWo  Esbsemgdol  Lobyxo
906X 9M900L d5Hol 000905609 BIOO0EMO05Hg 30656 B0RMEOIMB- 2

39BMBoMOHO  59MHMdYd0L s | 37°C 600 - -
B3OZNAHIGHMO0  56596™Md9d0L
-0 13-0o 220C 200 - -

Bofamsgol  BboMmol  xawmaol | 220 - -
3036M™d9d0L ®-05 19-30

E-coli 3fg/p 62 1-9 >10

LY@ BOGTIOIRAFOOIOILO 3 - -
3LOLEHO00gd0 39/y
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(Gb®oo 8. 353M39e9ds)

BIP@IO0  LOOIBOMIM3IOO

(S.faecalis) 1 1-9 >10
3500My9bgd0 doon ImO0L | 56 508mPbs 56 503mPboo 56 503mPbo
LoedMbgegdo

99-8 bGowol dmbszgdgdol Jobgzom  3owoslEGmdol GHdol  gLgHe
©965¢9dqddo  FgBMBONOHO  5gMHMOJIOLS @S BOIMWAIGHMMO  9BgOHMdJOOL
509bMds FoMEGHOL 13900 50d Lobyx 1-do Bs3doMOLO ToLIE0s S 7oL
37°C-%g 2600 309/a6, bmem  22°C-%Bg 3200309/a6. bsfarsgol BboMol xamz30l
90360mdg00L Mom©gbmds 1 46 xgL3gMHE boengdqddo BoMGHols s 33MHOEol ™M3930
509099 Lobxgddo Fooe0s s 9950096l 220. s1939 oo E-coli-ol ®omgbmds
™mM039 Lobxdo- 62 309/36, OHmIgwwog F093MmMbgds Fgusligdol 3GoEgM0dgdols
dobg30m ©sd06IMMHGIMWL. 350MAY)6gd0 o FmEOL Logrdmbggdo ™mGmog9
Lobxdo 5IMBBS.

3HM0E0 9. 35¢003LEHMI0L GHdOL Fyeols 303(MB0MEMA0MHO 565¢0Do

005 figegdol 30z3MHMdOMEM0Mmo  baMolbol dsBzgbgdergdo

6503730l 50900l s5Q0E0: 35¢05LGH™AoL  Bds, MgobxgMHgdoL
0obo-1
pH 6.8

353563 LogOHDM M5MEY6Mds/de-do b Jobggzom | s®5dgEgl 1000 dsg@.w9x6/dew-do

0553560 LM MOMPYHMOS/F-80 BodBHMIM030
053969090

15003¢9/0cr-80

0593563 LogMmm Momgbmds/de-3o g3Eexss00
Lobo300l d900ma .

6003(99e-do

0gaol  boeolbbosbmdols (3mwo  GodGeMo, 3meo
06094b0)35B396909o bg.dobgwozom

300 BoGm0 560565390 111,
300 06009dlo 56599993Hql- 9.

5399 BH™dM030 35839690 gd0-3mo BHoGHM0,30¢00
0bggbo: 1009¢»,108w,18¢,0,18¢ (9ol bogOmm
dm3)eomds 1119e)-do.

3o GHodMo-4
300 0byduo- 230.

E.coli- Lofiyol Fyerol bobyxdo 1x1033(9/0¢»

050 9bmds/dew 193GHOBIFOM Labogool | 2 x10%3%9/0¢»
99000

3b5¢EoBob 39O gdoLLL 390myg9b9gdeo | TOCT-Ne18963-73

UBobIMEH YO0
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5. 35¢n05LE Mol GHdoL figerols 930my0n® By MBsMgmdsby
350001396960 35gdEHgM0gdol Bgdmgdggdol sm33gmols

36939630190 mbolidogdgdols dgdwdaggds bLgn@Ema3saols
15395¢9300

2018 ol 29 056350l s0gd0mwo 0dbs figerol Lobxo 3seroslBmdol GHodol
090bxgMgdol d5Bol bgwdsdbbog 50 dg@B®Bg fywol FozOMdIOMELMY0MEOO
5806dM9go0L Rs29000 4oL5Y36909YMmRs© (M9obxgMgdol doBs 1). JoeosliEm-
dol  Gool  Pgolb  smgdme  Lobxdo ©os  ysmbogsggdol  fgwol  bsbobbols
0563960090l - I9HBMBOWMOHO  SgMHMDOJOO O BIIMLHIGHM0  9b59HMOMEO
3036HMMMA560DTgd0L (F93563) LogMHoM MoMYbMds 1 dg-8o ElvIZz9d0 brmMIgdol
dobg30m 99op9bL 569mdgEHqL 1000 359, beargnm sbseroBob 8gwgagdol dobgwozom
3053563-0L LEgMM M3MEIBMBS Emeros 1500 359/ .

005 igoelis33900L fyerol bamolbol dsbz9bgdgerol (3meo Go@®o, 3meo
069gbo) BO3OMWsE L3900 Bm®mTs  T9500agbl TglsdsToLo: 3MEo -EHoGHMO
565653090 111 9w, beaerm 3000-06gdlo sGodgBHgb - 9. pH = 6,8 306H098do
3mwo 0bgdbo ogm 230, boem 3mmo GodMo- 4. E-coli-ol Hom@gbmds der-do
39500996L 1x 103, bmgom 0593960 -0l Mom©gbmd®ogo 360d3zbqwmds Gmeros 1500
309/0 (gbGowo 9).

B39bL Fog® 3ooslBmdol GHdsdo s0gdEo bobxo gsdm3zoygbgm, GMamOE3
9mgOHo 60dmdo s Bogs¢Mgm iyerols 3036MMdOMEMP0MHO ©d0bIMGMHgdOL
390136909y 3s LIBEMBIFO.

35¢05LBHMAol BHOoL Yol sbseroBol 9909gaq03s ©9LEHOS Fyerols
™d09d3Hdo 990930  09dBHJM0gdoL  s®LGdMds:  Shigella flexneri 1, 2, 3, 4,
6 bgdmxano; Shigella sonnei; Salmonella paratyphi A; Salmonella paratyphi B;
Salmonella typhimurium; Salmonella choleraesuis; Salmonella oranienburg; Salmonella
enteritidis.

L9BEIRYOL F9F5RIBEMdsT0 90D IMEgdMwo doJEJM0JdOL 3060Hlgdo

(059G9O0MB3g00), O®MIWIO0E 306306 Dgdmddggdsl sb9gbgb oo doldobdgwn
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05d3H96090bYg, 580GHMA  3ooslGHMAol GOl Yol  solivdmBs39deo  dodMmyg-
6900 ogm  LgREMRBIY0, MoL  Fggyos3 E-coli-U Momeqbmds  dgdi06M@s
2 x 10* 309/0c0-000g, b 85g3s63-0b GomEgbmds 3o dgdgoMos 600 3§q/0en-
9009.fyoll  60dxdols  sMTo3900LoL  BodBHYMOIEO  HBOBIMEGds  60%-0m
d99306Ms (3bGHowo 9).

35¢05bGHMAol  BHdol  Fywol  Fo3MHMIOMEMPOMMO  IO0BINMHGOOLIYSH
05J9H0MmBoa900m 35(Hdgbol 3Hgdbmermyool Mi®m ®mds dgLfiagerols dobboom.
0302033MAbMIGMBOL 4obLsDBP3MS FmbEs doerosliGmdol GdoL fywol bodmdg-
00056 59MmM9gLoEo JBHsdgdol (LoErdmbyws,33935W MO 3O, 3006MH0M) FogMMO
3™ BHILEAHOL BTMS GO0 LBOBIMEHIO Foggdol 7 Bscgzol BodsGm. STMoMLs
93939C0MH0  3ME0RMmMOIO0l, 9BGHIOMIM3IJO0L, 300MHOMbYdOL s Baedmbgergdols
2-2- 0BG o (3bMowo 10).
3bOowo 10. Bsamda™HabmdgEmdol 3sblisbmzmols Gggagd0

300 [ 0BG | 39O | LAHogowrm3 | Bogom | 9b3m Lol
B93900 | dddBHg | Ho Lol | m3meo 300035 | dogdBHgto | dod@Bgcom
GMomg | 0539 | 959d@ | d9dBgBom | Hoom | Mmx3dsy0 [SRpNo)
9¢>9780 520 MHomas | 9OH0 | 5og0 R3O0
30 MG
30
Salmonella - + - - - - -
(©90b6x90900)
Vibrio - - - - - - -
(©90bx969%0)
E.coli - + - - - + -
(©90bx969%0)
Salmonella - + - - - - -
(Jo®bobs)
Vibrio - - - - - - -
(Jo®bobs)
E.coli - + - - - + .
(Jo®bobs)

o+ 0006036531 LM oDBOLYH MgodEosl
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Dgcerob Lobx 9006 sFMMgLOEEo FE53gdoL (Logrdmbges, 73935 IHO 3o,
300000)535329600 B3ME GgbEOL LTS GOOm BIEIMPS iyrrol dm©gurme bodmddo

7393 dgM 363G MBOL 2obLEBOZMS, GOl T9IR93 0BAHJLAGHO 35dBHIO0MBsATS
2990§305 LYUBEO OHMOHO MJ5930s Boedmbgarslis o E-coli 35g@gMm0gd0L dodsGo.
bom 9630 05J@gM0mxsyds Lo  woBNOmHo  Mgodaos  dsdmofigos  E-coli
0543960900l Jodsmm (3bGMogro 10).

6. 35¢03LEGHMA0L BHOOL {igsemdo 3smmygbMo dogd@gMogdols
39303962900 350199530 3MM0 dMEYOMYOS
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Abstract

The dissertation work is based on the assessment of the ecological condition of
the lake Paliastomi. Based on the results of water eco chemical, microbiological research
has been developed numerical modeling of the dissemination of pathogenic bacteria, as
well as, for the purpose of working out preventive measures against impact of the
pathogenic bacteria on the ecological conditions of the lake Paliastomi has been
conducted clean up of microbiological pollution of water model pattern of the water
body by Septaphage.

According to the Ramsar Convention, the lake Paliastomi belongs to the
protected area of international importance and is the part of the Kolkheti National Park.
The lake Paliastomi was considered as one of the high-productive water reservoirs. The
impact of ecological factors caused Lake Salianation. The changes in water hydrology
have resulted in impact on the composition of the lake species, the number of fish
species significantly decreased. There is also a change of fresh water phytoplankton.

The Lake Paliastomi is used as a cultural leisure zone. It also serves as an
important tourist and recreational facility with the resources of the local population. The
lake Paliastomi represents the habitat and the wintery for the migratory birds. Along
with the anthropogenic factors migratory bird species may cause bacteriological
contamination.

According to scientific literary data the data on the hydroelectric and
microbiological survey of the lake Paliastomi is very limited. Therefore, the ecological
condition of the lake Paliastomi, as well as the importance of water and multilateral use,
is more relevant and needs regular monitoring. The novelty of the dissertation is the
numerical modeling of the dissemination of microorganisms in the lake water, as well as
clean up of microbiological pollution of water model pattern of the water body by
Septaphage.

Several expeditions were carried out in 2017-2019 to accomplish the objective
tasks, and the samplings were conducted to carry out chemical and microbiological
research of water and sediments using ISO standard methods. The complete chemical
and microbiological analysis of water samples was conducted.

According to the chemical analysis, the lake Paliastomi water belongs to
chloride-sodium type water. Water hardness changes from mild hard to very hard.
According to the concentration of the oxygen belongs to the pure water according to the
water quality determinant, while the water in the surrounding the fish factory is
contaminated. The concentration of microelements is within normative concentration
limits. The value of the microelements in the waters of the lake can be considered as
natural background. The concentration of biogenic substances is less sensitive to
determination.

Based on the results of the conducted microbiological survey, the number of
general coliforms and mesophilic aerobes and the quantity of facultative anaerobes
microorganisms exceeds normative permissible quantities. There are also e-coli class
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bacteria, fecal streptococcus, vibrions, aeromonas and salmonelas.

The number of microorganisms in the lake water sediments is normally higher
than the number of permissible quantities. Fecal masses and wasted bodies of the
migratory birds on the lake coast are considered as the microbiological hazardous source
of water for the lake Paliastomi, as well as anthropogenic sources of fish processing plant
and household-wastewater wastes from the populated area.

The numerical model of the distribution of microorganisms in the water of the
Lake Paliastomi was developed.

In order to develop preventive measures against the impact of pathogenic
bacteria on the lake Paliastomi the model sample of water from the lake was processed
against microbiological contamination by Septaphage. The number of E-coli as a result of
the processing of water model sample decreased. Determination in a sample of water
sampled by phage spots test (salmonella, fecal coli, vibrio) from water samples, resulting
in test bacteriophage caused weak lysine reaction to salmonella and E-coli bacteria,
while Enco bacteriophage has a reaction to e-coli bacteria.

Therefore, the determination of sensitivity of separated pathogenic agents on
bacteriophages on the bases of dynamics of sanitary-microbial indicators of inflowing
waters of the lake Paliastomi, and as a result preventive measures for microbiological
decontamination of bacterially polluted waters by phage can be used for purification of
local point sources of any other microbiologically contaminated water objects.

In accordance with the results obtained by mathematical and numerical
modeling of microorganisms developed by us in the lake Paliastomi, the general picture
of microbiological contamination of the lake Paliastomi is diverse that depends on the
location of contaminant sources, the pollution intensity and the water flows created by
meteorological conditions allows us to make prognoses of contamination by
microorganisms of any type of water reservoire.

31



