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OUR PRINCIPAL TASK IN WP4
Innovative solutions in analytical, microbiological controls
and to treat urban wastewaters (UWW)

4.2 IAMD (Innovative Analytical Methods/ Devices) Nutrients
and trace elements

Measurements of nutrients and trace
elements in relationship with master UnivPM
hydrological variables (A4.2.1)
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Sampling stations

| .. 1 Marano Lagoon (ITA) (metals/nutrients)
;" .. 1. Lignano Sabbiadoro DP
ys 4 . 2. San Giorgio di Nogaro DP
R) 2| Q Zadar (HR) (metals)
\;’&-.‘\ 250 m
- \\ | 3. Zadar Upov Centar DP
Q Split (HR) (metals)
\ 750 m
= 4. Katalinica brig DP
B | 5. Stupe DP
L lJan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec_
Marano L. X X X X X
PAONRS) Zadar X X X
Split X
Marano L. X X X X X X
2020 Zadar X X X X X X
Split X X X X X
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Metals
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Laboratory

* Clean room
laboratory ISO
14644-1 Class
6, with areas at
ISO Class 5
under laminar
flow.
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Metals
Sample treatment and analyses

Filtration

* Decontaminated
polysulfone
filtration
apparatus

* Mixed cellulose
esters (MCE)
membrane

Mineralization

* MARS-6
« HCI UPA

Analysis
* AFS TITAN
8220
» High purity
NaBH,

e Calibration
curve
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Preliminary screening

Marano Lagoon (April 2019)

Hg <Pb<Cd<As<Cr<Cu<Zn<Ni<Mn<Fe<Al
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. o = All values below the legal limit, except
for Al in Lignano DP.
DP Sea DP Sea g
. . S = Difference between DP and seawater
Lignano Sabbiadoro San Giorgio di Nogaro

only for Cr, Cu, Zn, Ni, Mn, Fe, and Al l

= A further investigation for Hg, Cd and
As seasonal trend.
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Marano Lagoon (ITA)
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Zadar (HR)

2019 2020

Hg © 10+3nglL? 9+6 ng L1
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Metals

2019 2020
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VEELS Split (HR)

2019 2020
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Geographical differences

Overall mean values

Hg Cd As
35 120 2500
b b b
30
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2 *{ 500
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0 0 0
B Marano Lagoon M Zadar [ Split B Marano Lagoon [ Zadar [ Split B Marano Lagoon [ Zadar [ Split

= Hg statistically higher in Marano Lagoon (decrease from North to South)

= Cd statistically higher in Marano Lagoon (decrease from North to South)
= As statistically higher in Zadar and Split (increase from North to South)
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Differences between sampling stations

2019

2020
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Nutrients

Nutrients
Sample treatment and analyses

Persulfate digestion
(Langner and Hendrix, 1982)

P- I:)tot

{

P-DIP = P-DOP

P- I:)tot -

Nitric Nitrogen N-NO,
Ref. United States Environmental Protection Agency (EPA) Method # 354.1
Nitrogen, Nitrite (Spectrophotometric)

Nitrous Nitrogen N-NO,

Ref. National Environmental Methods Index 9171 Nitrate via V(lll) reduction

Ammoniacal Nitrogen N-NH,
Ref. APHA Standard Methods for the Examination of Water and Wastewater 4500-NH3
G — Automated Phenate Method

Silicon as Silicates Si-SiO,

Ref. APHA Standard Methods for the Examination of Water and Wastewater 4500-SiO2
D. Molybdosilicate Method

Orthophosphate P-PO, P-DIP

Ref. International Standard Organization 15923-1 Water quality.

Determination of selected parameters by discrete analysis systems.

Part 1: Ammonium, nitrate, nitrite, chloride, orthophosphate, sulfate and silicate with
photometric detection
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Nutrients General results and trends (nutrients)

|_PPo | P-DIP_| N-NO, | N-NO; | N-NH; | Sii0, o

min max min max min max min max min max min max Trends

pumol L
— Sea

6.4 78.1 4.15 57.02 0.98 59.34 1.38 445.5 0.5 88.3 88 206.6 m N-NO
- 3

28.90 21.30 11.1 1895 168 1427

AL R VR e 55 4.03 78.80 1.43 73.06 0.4 86.02 0.2 503.8 1.4 295 26.3 253.6 /\4 N NO
- 2

22.84 18.6 10.9 142 1149  100.87

0.4 1.6 0.011 0.025 0.03 0.08 03 7.6 0.4 25 14 109 N-NH
- 3

0.82 0.015 0.05 2.06 093 424

0.43 2.35 0.011 0.045 0.06 0.27 04 3.2 05 51 4.07 10.7

1.38 0.018 0.13 1.71 171 644 ﬂ P-DIP
35.1 1468 233 92 18 33
16.6 1018 85 83 35 16

A Si-Sio,
v All values below the legal limit (except one for N-NO,)

v" Similar trends between DP and Sea (except for N-NO3)
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Nutrients | o B
Dissolved Inorganic Nitrogen distribution

2019 2020 2019 - 2020 average

17% o
u 30% 68%

pr-
88% 50%

u N-NO3 u N-N02 N-NH3 u N-NO3 [ N-N02 N-NH3

1%

Lignano

San Giorgio

v' Differences between the two DPs

v' Differences between the years

v Increment on Ammoniacal nitrogen
concentrations

v No differences between the sea sites
v The increment on ammoniacal nitrogen levels in
2020 led to a different DIN distribution
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Dissolved phosphorus distribution

2%
= DIP =DOP 5 DIP = DOP
DP (average between 2019 and 2020) ““ Sea (average between 2019 and 2020) “
Lignano DP 28.9+ 7.4 uM 37.4+9.3 uM Lignano Sea 0.0140 = 0.005 uM 1.05+ 0.55 uM
San Giorgio DP 11.0£155uyM 14.3+ 15.7 uM San Giorgio Sea 0.019+0.011 pM 1.20+£ 0.61 puMm

v No difference between sea sites
v Lignano’s DP P concentrations are 2.6 times higher than San Giorgio
v" From DP to Sea the DIP-DOP distribution changes drastically
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Principal component analysis (PCA)
metals and nutrients
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A PCA with microbiological and CTD data is in progress r
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Description_Activities 4.2

Deliverables State of art -

* Report of seasonal trend of the checked

parameters on the IT/HR coast (D 4.2.1) Done

+  Nutrients 2019/2020 (D 4.2.1) ~1000 analyses Done

Done

+  Metals 2019/2020 (D 4.2.1) ~1000 analyses @

D
» Statistical analysis on results (D 4.2.1) one

. Dataset (D 4.2.3) Deliie

All deliverables have been achieved in time
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Conclusions

Principal results

v All values below the legal limit

v Strong diluition effect for nutrients, but not for metals (always low)
v' DPs’ activity does not influence seawater quality

Research activities

v’ 2 scientific papers published

v' 3 scientific papers in progress (Water journal)

v 5 communications at scientific congresses and 2 thesis

Future prospectives

v' Urea determination as quality indicator

v PMEase determination (to investigate the possibility of some algae to use organic P as
substrate of growth)

Both analyses have to be done on fresh sample
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