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“Dead” effluent
(What we are discharging)
Sludge particles
High concentration of loose bacteria
High concentration of inorganic nutrients
Low concentration of dissclved oxygen

ARMONICA™ CONCEP

#" INITIAL APPROACH

o Treated wastewater: clean, but “dead" effluent, still with

impacts on the receiving water bodies S
= Need to return “live” effluents to the environment -
(European WFD)  renaturalization of waters to be =
discharged for standard compliance (specially acute where L‘D{'iwﬁ:{ f’! s:::':f
dilution flows are low)
© Constructed wetland systems are effective transition zones
between WWTPs and environment: the missing link
between tap and source “Live” effluent
= Designed and operated with a trophic web approach kot mbiditi ot
TheWaterharmonica Namrally disinfected water

Low ¢ of
Oxygen dynamn:s asin natural water bodies
Absence of odors

(Kampf & Claassen, 2005; http://www.waterharmonica.nl)

Sewage treatment plant (STF) ~p|ef——— Wetland system
" Phesgha removal

Design approach: "Hard” treatments to be used for wastewater treatment (higher efficiency, smaller footprint), and “soft™ treatment systems to be used for effluent
polishing, where efficiency of the “hard" ones decreases and/or requires expensive i 1ts {i.e., use of membranes)

+NUTRIENT RECYCLING FOR ENVIRONMENTAL PROTECTION

= Nature enhancement through the development of trophic webs

= Everstekoog constructed wetland (1sland of Texel, The Netherlands) : Full scale constructed wetland for
effluent polishing and research project on the growth of water fleas (Daphnia magna) feeding on effluent
particles. Development of the “ Grickleback process”: use of Daphnia as food for sticklebacks (Gasterosteus
aculeatus) , which in turn are also food for spoonbills (Piatalea leucorodia).

= Empuriabrava constructed wetland (Costa Brava, Spain): Effluent polishing for environmental reuse at
the Aiguamolls de I'Emporda Nature Reserve. Flora and fauna increasingly similar to the adjacent natural
wetlands. Sustenance of dense and diverse populations of birds in spring due to food abundance.
Improvement of the microbiological quality of the nearest beach at the mouth of the Muga river (see
http:/faca.gencat.net:8002/cat/platges/detaliplatja.asp7xOrigen=3&xplatja=17047C)

* Discharge reduction through reuse for irrigation (the crop as a “green filter")

= Ridaura river basin (Costa Brava, Spain): Water transfers from Ter river basin for municipal and domestic
supply has allowed the recovery of the natural flows in the Ridaura river in average rainfall years. Wastewater
reclamation and reuse for agricultural and golf course irrigation (600,000 m3/year not withdrawn from a
coastal aquifer of 5 hm3/year of renewable resource production) has also decreased both groundwater and
fertilizer demand (avg 16 tons Niyear and 2 tons Pfyear recycled), and helped restore natural flows, reduce
discharges and improve macroinvertebrate abundance in this temporary mediterranean stream.
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+FUTURE RESEARCHAND MONITORING EFFORTS

* Removal of microbial indicators, pathogens and micropollutants in constructed wetland systems, and
assessment of the improvement in receiving water bodies according to EU'sWFD -

= Assessment of improvement of ecological quality based on macroinvertebrate abundance on both streams
(IBMWE, Alba-Tercedor & Sanchez Ortega, 1998) and wetlands (QAELS, Boix et al,, 2005)
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llawell (1978), Limnetica, 4:51-56

* Boix, D., Gascon, 5., Sala, J., Martinoy, M., Gmaaquutzm.wmmmmwm
Mediterranean wetlands based

Ridaura river basin, 00's: -after flow restoration measures-:
left, river bed upstream WWTF (march 03); right, downstream

WWTP (august 05).

EVOLUTION OF
ALONG THE RIDAURA RIVER (COSTA BRAVA, SPAIN)

e
PL Sty e |
"L e e

on crustacean and nseaassemhlqesﬂn:aseofﬂubﬂwmibuﬁnmmdajm& e e
Consery. Mar, Freshw, Ecosyst., 15:635-651 L Seghegdes
a l!mpu a damn.‘f tzmsxm use mrmwmwmnmmmmmm a Sustainable Solution as an TR

dings of the 2nd IWA mmlqidmmmmaudwm

e i conductid quartery since
Tmmehs-nganand%m Online IWAF g 200 ther (resuits after mid 2004 pending). mmmmmmw




