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1. Water monitoring

Within the intervention sites, the water monitoring was monthly performed. The water samples
were collected according to intervention period and intervention type. Specifically, before the
intervention, one water sample per intervention site was performed. Once the intervention was
carried out, the water samples were collected upstream and downstream the intervention site.
Further, if the intervention included the building of a humid area, water was collected from the
humid area, too.

The interventions were carried out at the beginning of 2022 for the sites 1, 2, 4 and 9, and for the
sites 4 and 9 the humid area was also built.

695732 mE A\ ETRS89 UTM32N 726296 mE

NW 811TS61
NW 811Ts61

N 8801€6F
NW 8801€61

695732 mE 726296 mE

Figure 1. Map showing the Green4Blue study area and the intervention sites (on the left) and humid area built within
site 9 (on the right).

Because of the different water level within the canals between the spring-summer and autumn-
winter time which influence the water properties, the obtained results will be shown according to
sampling periods: from April to September (IR) and from October to March (NIR).

Figure 2. Pictures showing the water level within the canals between April and September (on the left) and between
October and March (on the right).

LIFE GREEN4BLUE € un progetto finanziato dal
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The water temperature recorded in 2020, 2021 and 2022 ranged between 22.5 and 28.8 °C during
IR period and between 5.4 and 12.5 during the NIR period. However, while for the IR period the
water temperature differences were negligible among the years, higher temperatures were
recorded from October 2021 and March 2022 than from October 2020 and March 2021.
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The electrical conductivity showed higher values during the autumn and winter periods compared
to the spring and summer ones due to the introduction of freshwater from the Po river. Noteworthy,
it was observed an increase of the electrical conductivity during the IR period from 2020 to 2022,
increasing trend that was not observed during the NIR period. Further, during the IR period, namely
the period where the water of the canals is used for agricultural purposes, both in site 4 and 9 the
highest values of electrical conductivity were found, while the lowest ones were generally observed
within the sites 5, 6, 7 and 8. However, despite these differences, water of the canals does not have

issues related to the electrical conductivity.
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The trends observed for the electrical conductivity could be explained by the ion concentrations
(e.g., chlorides, potassium, sodium, calcium and magnesium) because of their role on the increase

of the electrical conductivity.
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One of the most important parameters for assessing if an aquatic environment has good conditions
to support life is the concentration of dissolved oxygen. This parameter is used to find out whether a
given water system is mostly aerobic or anaerobic and, therefore, if aerobic organisms can
contribute to transforming organic compounds. Low levels of dissolved oxygen reduce fish
development and growth, leading to mortality, and create condition suitable for eutrophication,
making the water unsuitable for consumption. In each intervention site, the amount of dissolved

oxygen was higher than 80 % (> 7.5 mg L™) suggesting the lack of hypoxia phenomena and such
concentrations seem to increase over time.
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The organic carbon content of water did not show differences between IR and NIR periods.
However, during IR period slightly higher values were observed in the intervention sites 1 and 9
compared to the others. It is important to highlight the increase of organic carbon concentrations
starting from October 2021 which could be attributed both to the higher water temperatures
recorded between October 2021 and March 2022 compared to those recorded between October
2020 and March 2021, and to higher electrical conductivity of water sampled in IR 2022 compared
to IR 2021 and 2020. Specifically, the higher temperatures might have promoted the growth of the
water microbial communities whose biomass and their products might have increased the amount
of organic carbon. Whilst the use of water with higher electrical conductivity values for irrigation
purposes might have promoted the soil organic carbon loss by leaching other than by mineralization
with consequent organic carbon loading of water.

GREENing the BLUE canals infrastructure of Reno basin
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The total nitrogen concentrations and the content of nitrogen related to nitrate (N-NO;) and
ammonium (N—NH,) highlighted generally higher values in 2022 compared to 2021 and 2020 for the
IR period. Conversely, during the NIR period the concentration of total nitrogen and its forms tended
to decrease over time. Negligible were the differences among the intervention sites, instead.
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The content of chlorophyll serves as such a parameter relative to phytoplankton, therefore
chlorophyll in water bodies can be used as one of the fertility indicators indicating the tropical status
of their waters. Tropical status of waters consists of four levels, including: oligotrophic with
chlorophyll concentration <2 pg L™, mesotrophic with chlorophyll concentration that range from 2
to 6 ug L™, eutrophic with chlorophyll concentration ranging from 6 to 20 pg L™ and hypertrophic
with chlorophyll concentration > 20 ug L™. The water of the intervention sites resulted to be with
high trophic level (i.e., eutrophic and hypertrophic levels) which would indicate high phytoplankton
biomass production. For the IR period, a general over time increase of chlorophyll content was
observed likely due to the increase of nutrients (e.g., nitrogen) within water which promoted
phytoplankton growth. In this sense, the generally higher chlorophyll content in NIR compared to IR
period can be attributed to higher concentrations of nutrients in the former than in the latter.
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Unlike nitrogen, the content of phosphorus tended to decrease over time both in IR and NIR
periods. However, the intervention sites 4 and 9 showed higher phosphorus concentration
compared to the other sites likely due to the fact that the canals of such sites receive water from
the others increasing the concentration of phosphorus. Further, although the heavy over time
decrease, during NIR period also the water collected from the intervention sites 5, 6, 7 and 8
showed high phosphorus concentrations likely due to the leaching of such nutrient from the
surrounding arable lands.
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The water samples were analysed for other elements (e.g., trace elements) which resulted to be at
very low concentrations. Some of these results are shown in Table Al of the Appendix.

Having a look to the water quality of the sites where the interventions were carried out, negligible
were the differences among water samples collected upstream and downstream the intervention
sites, and within the humid area. The lack of differences could be attributed to the short time lapse
since the interventions which did not allow to observe the positive influence on water quality of

such interventions.
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Some differences of pH, nitrogen, calcium, phosphorus and chlorophyll were observed between the
water of the humid area of sites 4 and 9 and the water of the canal close to the humid area.
Specifically, the water of the humid areas showed higher pH values compared to the close canal and
lower concentrations of calcium and nitrogen. These differences can be attributed to the very recent
building of the humid area and, therefore, due to the strong influence of the bed sediments of such
area with the above water. In fact, the bed sediments had higher pH values and higher clay content
(see section about bed sediments) compared to the close canal which likely promoted the
adsorption of nutrients.
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Some contrasting results were observed for phosphorus and chlorophyll. In fact, for site 4 a lower
phosphorus content and a higher chlorophyll content were found in the water of the humid area
compared to the water of the close canal. For site 9 a higher phosphorus content and a lower
chlorophyll content were found in the water of the humid area compared to the water of the close
canal.
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Some more results can be found in Table A2 of the Appendix.
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2. Bed sediment monitoring

The bed sediments were sampled twice per year, namely in summer and winter periods. Specifically,
the bed sediments were sampled in winter 2019-2020, 2020-2021 and 2021-2022, and in summer
2020, 2021 and 2022. Because of the low sensibility of bed sediments to the external changes, no
differences were observed about their properties among the sampling times. Therefore, the values
will be the average of the values obtained for each sampling time.

The concentrations of carbonates (CaCOs;) and calcium do not show differences among the
intervention sites and there were no differences with the humid areas. The mean concentrations of
CaC03 and calcium were 176 and 54 g kg™, respectively.
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The concentrations of iron, magnesium, potassium, aluminium, organic carbon and total nitrogen
generally showed lower values within the sampling sites 5, 6 and 7 compared to the other sites
likely due to the lower amounts of clay and higher amount of sand preventing the adsorption and
immobilization of such elements.
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The pH measured for the bed sediments highlighted higher values for those of the humid areas
(8.48, on average) compared to the other sampling sites (7.93, on average). Such higher values can
be attributed to the fact that the humid areas were recently built by digging soil, therefore the bed
sediments correspond to very weakly weathered soil material. Among the major nutrients,
phosphorus concentration showed higher values within the canals of sites 4 and 9 (1.66 g kg™, on
average) than in the other canals (0.89 g kg™, on average). This difference can be attributed to the
higher phosphorus concentrations of water flowing within such canals.
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Some more results about chemical properties of bed sediments are shown in Table A3 of the
Appendix.

3. Soil monitoring

Because of the lower sensitivity of soil properties to the changes of the external factors (e.g,
climate, managements), the soil monitoring will be carried out at the end of the project. Therefore,
for the current properties of the soils we can refer to the results showed for the Action Al.
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4. Appendix

Table Al. Element concentrations in water samples collected since 2020 from April to September
(IR) and from October to March (NIR) within the canals of the intervention sites.

Intervention site IR2020 NIR 2020-2021 IR 2021 NIR 2021-2022 IR 2022

Boron Site 1 180 76 331 950 360
pg L Site 2 186 72 299 840 397
Site 3 142 71 287 873 366
Site 4 134 64 369 630 358
Site 5 118 50 81 388 171
Site 6 43 48 84 431 157
Site 7 106 52 76 500 164
Site 8 99 79 88 1010 139
Site 9 153 48 344 507 279
Silicon Site 1 911 258 515 243 518
ug L™ Site 2 756 162 680 260 454
Site 3 701 133 655 257 472
Site 4 639 697 720 641 533
Site 5 591 490 493 348 468
Site 6 486 472 504 361 474
Site 7 587 534 509 422 500
Site 8 611 1614 571 1333 446
Site 9 807 442 701 502 463
Strontium Site 1 528 783 511 635 648
pg L Site 2 623 945 586 758 663
Site 3 572 941 579 752 638
Site 4 511 774 548 607 612
Site 5 441 835 406 592 464
Site 6 432 836 406 586 468
Site 7 427 889 407 590 496
Site 8 392 892 388 790 476
Site 9 596 732 587 594 526
Barium Site 1 66.12 78.25 62.87 77.17 77.63
ug L Site 2 88.81 111.78 103.88 84.70 98.88
Site 3 83.43 95.59 101.75 81.00 85.50
Site 4 59.28 63.93 65.22 55.00 75.82
Site 5 59.61 70.44 55.28 57.77 64.08
Site 6 50.06 66.85 54.52 56.30 60.37
Site 7 55.52 68.38 46.95 58.17 58.70
Site 8 50.53 122.55 52.92 63.20 68.62
Site 9 73.03 72.24 76.57 63.47 73.85
Copper Site 1 10.44 8.18 5.80 5.19 8.15
ug L™ Site 2 10.66 6.84 9.55 5.46 5.60
Site 3 8.81 6.81 6.99 6.51 6.26
Site 4 8.35 6.52 6.95 4.58 4.99

LIFE GREEN4BLUE € un progetto finanziato dal
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Intervention site  IR2020 NIR 2020-2021 IR 2021 NIR 2021-2022 IR 2022

Site 5 17.34 7.24 5.45 6.31 7.67
Site 6 9.53 8.35 6.42 5.53 5.68
Site 7 8.36 8.59 6.34 5.19 5.66
Site 8 6.49 8.17 9.58 5.36 5.21
Site 9 6.03 7.54 5.30 4.86 5.93
Lithium Site 1 14.25 26.90 7.88 16.42 15.95
pg L Site 2 16.18 45.66 10.83 22.28 19.27
Site 3 14.88 44.45 10.61 21.58 18.42
Site 4 11.84 23.22 9.38 13.62 13.90
Site 5 5.63 21.14 3.74 10.69 6.82
Site 6 4.59 21.33 4.23 10.38 7.01
Site 7 4.95 22.63 3.87 10.57 7.32
Site 8 3.50 32.13 3.08 22.11 7.17
Site 9 12.08 17.41 9.11 10.58 9.71
Manganes Site 1 52.09 74.16 26.18 61.56 55.45
e Site 2 103.63 270.29 182.73 60.20 65.15
pg L Site 3 76.15 210.70 131.57 30.43 64.53
Site 4 53.58 128.85 53.37 57.43 36.23
Site 5 3.14 136.31 9.45 25.20 9.61
Site 6 1.04 119.50 7.65 24.59 12.54
Site 7 2.80 113.25 7.07 53.82 18.43
Site 8 15.34 170.16 12.94 34.50 38.27
Site 9 107.45 140.86 126.83 83.20 105.60
Nickel Site 1 1.97 < detection limit 3.46 3.60 4.05
ug L Site 2 0.18 < detection limit 4.23 5.23 4.62
Site 3 0.19 < detection limit 411 5.54 4.34
Site 4 1.22 < detection limit 10.95 10.47 7.62
Site 5 0.01 < detection limit 3.01 3.17 3.33
Site 6 0.01 < detection limit 3.18 3.00 3.26
Site 7 0.73 < detection limit 3.52 2.64 3.37
Site 8 0.01 < detection limit 3.39 2.80 3.32
Site 9 0.68 < detection limit 12.99 8.42 6.98
Titanium Site 1 1.79 < detection limit 1.52 0.99 2.88
pg L Site 2 0.36 < detection limit 0.96 1.02 2.50
Site 3 0.91 < detection limit 1.01 1.66 2.27
Site 4 0.57 < detection limit 1.20 0.87 2.52
Site 5 0.20 < detection limit 0.13 0.88 1.97
Site 6 0.78 < detection limit 0.79 0.87 1.60
Site 7 0.42 < detection limit 0.81 2.19 2.22
Site 8 1.31 < detection limit 0.36 0.68 1.57
Site 9 1.05 < detection limit 0.90 2.36 2.65
Zinc Site 1 10.17 8.61 441 2.92 5.44
pg L Site 2 8.20 6.29 4.85 2.13 421
Site 3 7.14 5.22 3.99 2.17 4.65
Site 4 5.37 16.12 10.92 13.54 4.00
Site 5 6.65 8.82 4.06 2.65 5.63

GREENing the BLUE canals infrastructure of Reno basin
to enhance ecosystems connectivity and services



Intervention site

Site 6

Site 7

Site 8

Site 9

Iron Site 1
ug L™ Site 2
Site 3

Site 4

Site 5

Site 6

Site 7

Site 8

Site 9

Sulfur Site 1
mg L™ Site 2
Site 3

Site 4

Site 5

Site 6

Site 7

Site 8

Site 9
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IR 2020

5.57
3.77
2.54
3.83
193.82
58.79
52.65
58.52
42.73
47.30
48.45
76.19
28.51
14.74
18.46
17.43
17.26
13.22
12.93
13.10
12.21
20.40

NIR 2020-2021

9.67
9.39
15.57
15.94
42.83
81.62
77.89
66.20
68.46
50.23
110.20
80.88
37.82
25.72
43.87
44.70
32.35
33.32
33.22
32.92
18.87
31.38

IR 2021

5.44

4.14

6.84
11.66
45.60
21.07
2151
26.13
11.48
46.03
23.15
21.70
29.83
20.70
25.82
26.08
22.58
16.62
16.08
16.00
14.92
25.07

NIR 2021-2022

3.23

1.73

2.47
15.00
15.89
42.90
51.11
27.15
21.85
23.12
47.53
76.63
64.40
30.40
36.92
36.72
28.30
25.07
24.87
24.57
27.02
28.42
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IR 2022

4.03
3.76
5.44
6.39
39.97
47.68
37.23
38.98
48.82
28.20
48.10
49.62
35.55
26.53
28.35
27.60
23.50
17.26
17.27
18.10
17.47
19.47

19



LIFE
4BLUE

Table A2. Element concentrations in water samples collected after the interventions. (US=upstream;
DS=downstream,; H=humid)

Site 1 Site 2 Site 4 Site 9
us DS us DS us DS H us DS H
Boron ug L™ 360 384 397 356 358 320 441 279 280 394

Silicon pg L™ 518 519 454 476 533 516 403 463 463 326
Strontumpg L' 648 662 663 647 612 606 573 526 530 550
Bariumpgl®  77.63 75.64 98.88 8518 75.82 7560 62.08 73.85 76.07 44.10
Copperpgl™ 815 583 560 653 499 568 782 593 542 860
Lithium ug L* 1595 1694 19.27 19.21 13.90 13.72 1820 971  9.74  11.12
Manganese pg L' 55.45 34.76 6515 54.48 3623 39.16 13.19 105.60 103.45 89.67
Nickel pg L™ 405 398 462 482 762 784 818 698 712 559
Titaniumpg L 2.88 292 250 379 252 180 529  2.65 244  4.19
Zinc g L™ 544 386 421 430 400 490 373 639 569 381
Iron pg L™ 39.97 4727 47.68 79.12 3898 47.40 63.85 3555 33.78  63.63
Sulfurmgl® 26,53 25.68 2835 2832 2350 23.33 29.80 19.47 19.70  19.40

GREENing the BLUE canals infrastructure of Reno basin
20 to enhance ecosystems connectivity and services
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Table A3. Element concentrations within bed sediments collected within the canals and the built
humid areas.

Site 1 Site 2 Site 3 Site 4 24 Sjte 5 Site 6 Site 7 Site 8 Site 9 '€
hum hum
Siicon ~ mgkg? 1315 893 1173 1278 500 497 643 433 1001 1213 650

Titanium mgkg' 422 820 474 428 150 349 395 349 395 376 100
Arsenicum mgkg? 5.78 7.35 453 488 3.10 4.00 437 425 647 447 290

Boron mgkg" 680 60.8 59.7 612 147 31.2 428 36.7 417 632 82
Barium mgkg? 156 174 171 167 96 113 127 125 151 193 121
Beryllium mgkg' 1.22 1.13 098 1.12 0.25 050 0.74 0.70 0.84 1.17 0.25
Cobalt mgkg" 135 132 120 126 7.7 79 91 81 102 128 89

Copper mgkg? 51.5 51.0 46.6 545 31.0 241 334 299 394 709 44.9
Lithium mgkg® 52.7 488 467 519 40.1 252 333 278 381 510 385

Nickel mgkg™ 49.1 50.6 429 53.4 419 369 414 37.8 47.0 52.0 41.9
Lead mgkg™ 24.7 30.0 189 254 74 13.0 167 147 173 32.0 146
Manganese mgkg™ 739 703 718 708 450 612 574 603 683 864 650
Zinc mgkg™ 109 93 89 125 67 93 151 &9 94 162 112

LIFE GREEN4BLUE € un progetto finanziato dal
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