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Sampling

o January, April, July, October 2021.
> in triplicates at 8 locations — KrCi¢ Stream runs dry
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Measurements

In Situ

- water temperature,
concentration and
saturation of
dissolved oxygen,
conductivity, total
dissolved solids,
pH

- portable field
meters (Mettler
Toledo)




Measurements

In laboratory

water samples stored in ¢ total and dissolved organic carbon —
dark at temperature up HRN EN 1484:2002
to 8°C

_ _ phenols and
determined using the mineral oils -
standardized methods INSSEY
concentrations of D 4763-06,

nutrients, turbidity, 2020 —
chemical oxygen »
demand, m-alkalinity,

carbonate and total @ .
hardness of water, free L |8
CO, - (Hach 2013,

APHA 2018)




Results

« water quality of Krka River and its tributaries - estimated following the

Directive on water quality status — ecological status based on physico-
chemical water parameters

* industrial wastewaters — the exact emission limit values for certain
parameters defined by Regulation on limit values for wastewater emissions

o KRS e — e KRK TBU KBL IWW January| April | July |October
vix Krka - . - municipal g .
Kréi¢ River Orasnica  Kosovcica wastewater ButiSnica Brljan H oo
Stream River River River Lake P -
source outlet

KPK/ Mn mg O2/L 030 0 0

January moderate  moderate moderate moderate good amonia mgN/L 36 A

total nitrogen
mgN/L

moderate  moderate moderate = moderate moderate nitrate mgN/L [ ee 09 0 0
nitrite mgN/L / 0.40 9.09
July moderate  moderate moderate  moderate moderate total phosphorus /
mgP/L
TOC mg/L 9.9 00
October moderate  moderate moderate good good phenols pg/L 46,8

mineral oils pg/L 3 490



amonia
mg N/L

0,01

0,05

wastewaters

amonia
mg N/L

KPK Mn

PH mg O,/L

6,5-9,0 125 10 2

® January

surface waters

nitrate
mg N/L

nitrate
mg N/L

0,4

0,7

nitrite
mgN/L

1

total
nitrogen
mg N/L

0,6

1

total
nitrogen

mg N/L

15

total
phosphorus
mg P/L

0,02

0,06

total
phosphorus
mg P/L

2

location TKR KRS TOR TKO KRK TBU  KBL IWW
turbidity / FAU 1 0 9 3 10 4 1 2l
temperature / °C 9 11 9 11 10.63 7 8 -
conductivity | 5/, 439 558 740 497 759 526 | 3670
uScm-1
TDS mg/L 1703 215 279 370 248 379 263 | 1834
pH 837 729 791 7.92 7.77 8.12 809 7.23
ORP mV 1065 -82  -425 431 | -344 | 532 52 | 56
dissolved 11.91 1007 1044 1049 | 1063 | 11.4 1259 | -
oxygen mg O2/L
oxygen 1065 939 929 97.8 95.6 96.4 108.4 -
saturation O2 %
mg/L CO» 3.8 5.2 25 2.8 1.6 2.3 27 | 203
KPK/ Mn mg
oo/l 25 1.6 43 2.4
amonia <001 <001 0.03 0.15 0.02 <001 13.15
mgN/L
total nitrogen I EEERP! 0.6 13 0.9 03 306
mgN/L
e /M 005 0.03 0.1 0.09 0.14 0.1 0.02  9.05
nitrite mgN/L | 0.009 0.01 0.014 0.018 | 0.027 | 0.016 0.017 | 7kl
ERRERMEIEE (013 0006 0022 0062 0107 0014 0002 1.35
mgP/L
m- alkalinity | 3.78 3.98  3.01 4.45 4.07 361 366 | 2.32
KTodH 1069 11.14 843 1246 | 11.39 | 1011 1025 | 6.49
UTdH 12.95 1306 1075 1423 | 12.45 12 13.15 | 8.07
status good good moderate moderate moderate moderate good




® April

surface waters

nitrate
mg N/L

amonia
mg N/L

0,01 0,4

0,05 0,7

wastewaters

nitrite
mgN/L

nitrate
mg N/L

KPK Mn
mg O,/L

amonia

PH mg N/L

6,5-9,0 125 10 2 1

TKR KRS TOR TKO KRK TBU KBL IWWwW
turbidity / FAU 3 0 8 3 4 K 0 2355
temperature / °C 10 10,5 13,5 13,5 10,3 11,3 12,6 -*
conductivity | a5, 388 | 1127 | 1071 430 881 533 | 3280
uScm-1
TDS mg/L 175,6 193,9 564 536 215 440 266 1642
pH
ORP mV -76,6 -22,4 -26,4 -42,9 -46,1 -59 -16,6 -6,2
total total dissolved
nittogen  phosphorus oxygen mg O2/L 11,6 10,39 8,62 10,98 10,62 10,62 9,77 -*
mg N/L mg P/L
oxygen »
06 0,02 saturation O2 % 106,6 96,1 85,2 108,9 97,9 100,1 93,4
1 0,06 mg/L CO2 2,1 4,7 2,7 2,1 31 1,1 4,34 14,01
KPK/ Mn mg
02/L
amonia
mgN/L
total nitrogen
mgN/L
total total )
nitrogen  phosphorus nitrate mgN/L
mg N/L mg PIL nitrite mgN/L
15 2 total phosphorus
mgP/L
m- alkalinity 3,91 3,8 3,04 3,67 3,42 4,07 4,03 2,31
KT°dH 10,95 10,64 8,51 10,27 9,57 11,39 11,28 6,49
uUT°dH 11,71 11,5 11,59 13 11,45 11,54 14,57
status good good inoderate moderate moderate moderate moderate




® July

surface waters

total
nitrogen
mg N/L

nitrate
mg N/L

amonia
mg N/L

0,01 0,4 0,6

0,05 0,7 1

wastewaters

total

nitrate nitrite .
nitrogen

mg N/L  mgN/L

amonia
mg N/L

KPK Mn

PH mg O,/L

mg N/L

6,5-9,0 125 10 2 1 15

total
phosphorus
mg P/L

0,02

0,06

total
phosphorus
mg P/L

2

KRS TOR TKO KRK  TBU KBL  IWW
turbidity / FAU 0 3 2 4 4 1 35
tempeog"t”re ' 105 186 204 | 149 15 17 -
conductivity | ) 540 1426 | 581 881 662 | 5460
uScm-1
TDS mg/L 226 320 731 291 440 331 | 2750
pH 758 748 729  7.92 8.2 828  7.75
ORP mV 251  -194  -415 | -439 .59 648 | -37.3
dissolved
oxygen mg 105 829 728 | 926 | 1062 106 :
02/L
oxygen )
caturator oo0s| 956 886 827 | 939 | 1001 112
mg/L CO2 4 17 2 41 16 25 8.8
KPK/Mn mg gy 4.9 1655 4.41 401 | 2770
02/L
amoria 001 002 003 4.6 005 0.13 21
mgN/L
total nitrogen R 05 0.3 65 0.8 0.9 60
mgN/L

nitrate mgN/L

nitrite mgN/L

0.04 0.02 0.02 0.41 0.1 0.07 3.07
<0,001 0.003 0.008 0.052 0.011 0.005 | 1.23

pho;(:)tr?l)rus 0.003 0.086 0.016 0.89 0.014 0.01 8.54
mgP/L

m- alkalinity 3.72 3.8 411 5.39 3.75 3.91 2.14
KTedH 10.42 10.64 15.21 15.09 10.05 10.95 5.99
uT°dH 15.29 14.03 11.48 18.11 13.23 14.61
status very moderate moderate moderate moderate moderate

good




amonia
mg N/L

0,01

0,05

wastewaters

KPK Mn
mg O,/L

amonia

pH mg N/L

6,5-9,0 125 10 2

® (Qctober

surface waters

nitrate
mg N/L

nitrate
mg N/L

0,4

0,7

nitrite
mgN/L

1

total
nitrogen
mg N/L

0,6

1

total
nitrogen

mg N/L

15

total
phosphorus
mg P/L

0,02

0,06

total
phosphorus
mg P/L

2

turbidity /
FAU
Temperature
/ °C
conductivity
pScm-1

TDS mg/L

pH
ORP mV
dissolved
oxygen mg
O,/L
oxygen
saturation O2
%
mg/L CO2
KPK/Mn mg
02/L
Amonia
mgN/L
Total
nitrogen
mgN/L
Nitrate
mgN/L

Nitrite mgN/L
Total
phosphorus
mgP/L
m- alkalinity

KTedH
UT°dH
status

KRS TOR TKO KRK

TBU

11.7

955

478

0 2 3 0
10 10.2 9.5 10
435 806 1407 435
216 403 704 216
-26 -28.4 -49.5 -26
10 8.29 9.96 10

103.8 88.6 88.5 103.8

5.7 2 2.4 5.7
1.74 4.83 0.98

0.07 0.09 0.02

1.8 1.2 0.3

0.05 0.11

0.008 0.008

0.048

0.004

4.83

13.52
15.1
moderate mnderate

=507

9.5

88.7

4.9
3.11

0.03
0.8

0.03

0.009
0.037

4.27

11.76
13.53

KBL IWW
0 15
11.2 0
664 10570
332 5290
-1 -50
11.7
108 =
3.8 9.1

0.7

0.23

0.007

<0,001

4.64

12.99
14.48




25

20

15

10

TOC (mg/L)

DOC (mg/L)
7636

B TKR
m KRS
ETOR
m TKO
m KRK
= TBU

KBL
= [WW

100
25
= TKR 20
m KRS
ETOR 15
uTKO
m KRK 10
ETBU
KBL
uIWW 2
January April July October 0 January
Regulation on limit values
for wastewater emissions:
phenols (pg/L)
TOC 30 mg/L April July October
phenols 100 pg/L IWW (NF) | <5 46,8 182
mineral oils 10000 pg/L WWE | =5 | %8

April July October
mineral oils (ug/L)
April July October
IWW (NF) peishivad 24902 56811
TOR (NF) 56,7 380 540
KRK (NF) <5 1863 1787
IWW (F) [RererisEs 23469
TOR (F) <5 <5
KRK (F) <5 408
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® Conclusion

water quality was more site than season dependent, especially
at wastewater impacted sites which reflected discharge peaks

In all seasons poor ecological status for IWW and moderate for
KRK and TOR

compared to KRS, poorer values of some physico-chemical
water parameters recorded at TBU and TKO, as a result of
agricultural and industrial activity



5y ° Thank you!




