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URLé&éé  Streams in Mediterranean urban landscape:

THE URBAN RIVER LAB

« Mediterranean region has been populated for ages

« Most urban development is concentrated along the fluvial
networks

Urban areas have high
water demand from rivers
and groundwater

Urban areas generate large
amounts of wastewater, which
return to rivers via wastewater

treatment plants (WWTP) effluents



URLééé Water quality in WWTP-influenced streams

THE URBAN RIVER LAB

« WWTP effluents are sources of
nutrients, emergent pollutants and
microorganisms (some pathogen)

« WWTP effluents influence the
chemistry and hydrology of the
receiving streams

* The influence of WWTPs effluents
IS more pronounced in regions with
water scarcity such as the
Mediterranean zone

Next question: how we can reduce the effects of WWTP
effluents in streams?



URL éé¢ River restoration from a functional
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perspective: the use of bioengineering
techniques

§

Understand the functional role of helophytes used in
bioengineering techniques on stream water chemistry
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URL éée Multidisciplinary perspective

« Science: Understanding the effects of WWTP effluents on
receiving streams

« Application: Understanding how application of bioengineering
techniques for river restoration influences nutrient dynamics in
urban streams

« Management: Strategies to decrease effects of urban inputs
to streams and increase stream ecosystem integrity

« Society: Disseminate knowledge on effects of urban activity
on streams and ways to improve it
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U R L oo Urban River Lab experimental facility

(WWTP of Montornes del Valles, N
Barcelona)

Channels (12 and 35 m) | Wetlands
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URL ééé Experimental results so far... (2015 - 2016)

THE URBAN RIVER LAB

Goal:

» Effect of helophytes
used in bioengineering
techniques on carbon
and nitrogen removal

Experimental setting:

12 channels with sub-
surface flow.

e 4 treatments: Control,
Iris, Scirpus and
Phragmites

Experimental

approach:

« Examine carbon and
nitrogen longitudinal
S profiles

Control



URL ¢éé Nitrogen transformation
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Control Iris
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Helophyte translocate O,
from shoots to roots
generating aerobic
microenvironments that
enhances NITRIFICATION




URL ééé Nitrogen removal

THE URBAMN RIVE

Direct (helophytes) and
indirect (biofilm in the
rhizosphere)
ASSIMILATORY UPTAKE
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Carbon removal

Bacterial assemblages. o2

NO, + N,O,

Helophytes may enhance
DINITRIFICATION, thus
the permanent DIN
removal




URL ¢6é Bioengineering technigues from a functional
e perspective
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Bioengineering

Helophytes techniques can

enhance the removal

Rhizosphere
colonized = X
by microorganisms ~ 4" :

of N and C in streams
receiving inputs from
WWTP

Importance of the rhizosphere as hotspots of
microorganisms activity!!!




URL ¢é¢ Ongoing research: effect of substrata on
solute retention
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Fiber rolls as substrata for
plant
deployment in streams

Experimental setting 2017-2018

Nutrients, metals, pharmaceutics and pathogen retentio
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We welcome collaboratlve research at URL!
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