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Introduction

» Flow regime of temporary rivers is characterised by
extremely low flow and absence of streamflow all over
along the river network or in some river reaches in
summer

» Anthropogenic activities such as agriculture and
wastewater treatment discharges may have important
impacts on river ecosystems

» Point source discharges (WWTPs) may be critical in dry
season due to the limited dilution capacity of temporary
rivers



Introduction

Research Questions:

1. Are agriculture and WWTP discharges sustainable in basins
with intermittent rivers?

2. Is treated wastewater reuse in agriculture a measure to
achieve the sustainable development?

Treated wastewater reuse for irrigation could be a resource

for sustainable agriculture, providing alternative source of
water and nutrients (i.e. N, P, K)




Objectives

» To model the impact of agriculture and WWTPs
discharges on surface waters

» To assess the sustainability of agriculture and
WWTP at the basin scale through the grey water
footprint approach in the context of temporary
river

> To assess the treated wastewater reuse as a
measure to reduce the grey water footprint at the
basin scale
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Waste Water Treatment Plant (13467 m3 d1)
TP = 50.6 kg per day (3.76 = 0.29 mg L),

TN =177.9 kg per day (13.21 & 1.82 mg L!).




Basin-scale modelling and Water Footprint approach
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Basin-scale modelling and Water Footprint approach

‘ The Grey Water Footprint (GWF) is the volume of freshwater
56 - needed to dilute pollutants to meet the water quality standards

Load
GWFagr — —ragr

[volume; m?3]
Cmax_ Cnat

Load,,, [kg] is the annual nutrient load (TN; TP) delivered at the outlet due to fertilizers assessed by

run the SWAT model without the WWTP contribution;

Cm ax

[kg m=3] is the maximum acceptable concentration and C,,, [kg m=3] is the natural background
concentration of TN and TP in surface waters;

Methodology

AGRICULTURE
GWE is calculated separately for TN and TP, and the highest value is assumed as the overall GWF

Load
GWFyyrp = —22E [volume; m3]
Cmax_ Cnat

Load,yr» [kg] is the annual nutrient load (TN; TP) from WWTP

Load1p Was obtained by subtracting Load,,, from the total load (Load)



Sustainability assessment

WATER POLLUTION LEVEL

WPL = % [volume/volume] WPL < 1 GWF is sustainable

SCENARIO DEVELOPMENT: treated wastewater reuse

>
o0
L) Irrigated | Irrigation season | Seasonal irrigation Volumes
-8 hectares with treated of seasonal irrigation with
_g wastewater treated wastewater (m3)
] (m3 ha?)
= m olive 620 From July to 2000 1.24 x 106
September
m olive 620 From July to 2000 1.24 x 106
September
- asparagus 306 From April to 4000 1.226 x 10°
June
- Fennel 1225 From October to 2000 2.45 x 106

cabbage March




Calibration

HYDROLOGY
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Calibrated parameters

SWAT Parameters

Sol_7 Soil depth [mm] 150 - 500 0-3500
CN I SCS Curve number 54 - 88 35-98
GWQMN The .threshold depth of water in the shallow aquifer 10: 5000 0 - 5000

required for return flow to occur [mm H,0]
Canmx Maximum canopy storage [mm] 3-7 0-100
SOL_AWC Available water capacity [mm H,0/mm soil] 0.08-0.16 0-1
ESCO Soil Evaporation compensation factor 0.35 0.01-1
BLAI Maximum potential leaf area Index [m2/m?] 1.25-5 0.5-10
RSDCO Crop residue coefficient 0.1 0.01-0.1
NPERCO Nitrogen percolation coefficient 0.05 0.01-1

PPERCO Phosphorus percolation coefficient 10 10-17.5




Water Quality
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Grey water footprint
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Cmax TP << Cmax TN

GWF,_. > GWFyyyp in

agr
winter and early spring

From June to September,
GWF,,,'N and GWF, 1*
1s zero due to the absence
of runoff and natural
streamflow, except in
July



Grey water footprint
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Sustainability Assessment

GWEF is unsustainable 1. Are agriculture and WWTP discharges

WPLis 17.90 >> 1 sustainable in basins with intermittent
rivers?

No, agriculture and WWTP discharge are
unsustainable in the Triolo catchment

e At the monthly time scale, WPL
assumed high values from May to
5 October, especially in September
A A ol (41.8) and June (41.6), when the
= WPL baseline natural streamflow was zero
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e WHPL is higher than 25 from May to
November




Sustainability assessment of scenarios

GWEF is unsustainable

Unsustainable

J F M A M J J A S O N D

m\WPL baseline ®mWPL (scen 1) WPL (scen 2)

Scenario 1: reuse in agriculture of treated
wastewater from July to September

Scenario 2: reuse in agriculture of the
total volumes of treated wastewater

Scenario 1

* 13% reduction in yearly GWF (333.33 *10°
m3)

e WPLis 16.4, indicating a slight
improvement in grey water use

* InJuly, the WPL is = 12 because of a flash
flood event during which nutrients from
agricultural areas were delivered to the
river through surface runoff.

Scenario 2

* 55% reduction in the GWF (173 * 10® m3)
and a 22.7% reduction in TWA

« WPLis 10.3



Treated wastewater: environmental pressure or water and nutrient resource?

Treated wastewater is an important source of water and nutrients

Irrigation Seasonal Volumes TN TP TN TP
season irrigation of seasonal to the soil to the soil to the soil to the soil from
with treated | irrigation from from from wastewater
wastewater | with treated | wastewater | wastewater | wastewater | (kg)
(m3 ha?) wastewater | (kg ha?) (kg ha'?) (kg)
(m?3)
NE N July — 2000 1.24 x 10° 30 4 18600 2480
September
July — 2000 1.24 x 106 30 4 18600 2480
September
April-June 4000 1.23 x 108 60 8 18360 2448
October 2000 2.45 x 10° 30 4 36750 4900
March
4.92 x 106 73710 9828
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Grey water footprint at subbasin scale

Grey water footprint (GWF, 106 m?)
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Scenario 2 (water reuse in agriculture
Baseline throughout the year) assessed over a year’s
crop rotation cycle.




2. Is treated wastewater reuse in agriculture a measure to achieve the sustainable
development?

Yes, it can be an important measure for achieving sustainable development, but in

the Triolo basin it is not sufficient and additional measures are needed

BENEFITS
0 Water saving

e — Environmental
bl AR & S protection
%9 Nutrient
x recovery

° Contribution
@

! Tin to the
achievment of
SDGs




Conclusions

 The SWAT model is a reliable tool for the sustainability
assessment of water use in Mediterranean river basins with
temporary river systems

===« Water pollution level is high indicating that agriculture and

= 7  wastewater treatment discharges are unsustainable in the

-~ Triolo basin

W< « Treated wastewater reuse in agriculture may reduce the

‘ GWF but is not sufficient to reach the sustainability of the

. GWF
* Further measures are needed to reduce anthropogenic

impacts (i.e., Fertilizer reduction, precision agriculture, NBS)




Thank you for your
attention!
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    G W F  W W T P =       L o a d  W W T P   C  m a x −    C  n a t
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