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Abstract

The implementation of Wastewater Treatment Plants (WWTPs) brought great improvement in river ecological status. However,

WWTP effluents still contain a complex cocktail of pollutants whose environmental effects might go unnoticed, masked by

other stressors in the receiving waters or by spatiotemporal variability. We conducted a BACI (Before-After/Control-Impact)

ecosystem manipulation experiment to assess the effects of a well-treated and highly diluted effluent on diversity and food web

dynamics in an unpolluted stream. Although effluent toxicity was low, it reduced diversity, increased primary production and

herbivory, and reduced energy fluxes associated to terrestrial inputs. Altogether, the effluent decreased total energy fluxes in

stream food webs, showing that treated wastewater can lead to important ecosystem-level changes, affecting the structure and

functioning of stream communities even at high dilution rates. Our study highlights the need for further efforts to treat polluted

waters to conserve aquatic food webs.

Hosted file

de_Guzman_et_al_manuscript_Elgoibar_food_webs.docx available at https://authorea.com/users/

739589/articles/713083-treated-and-highly-diluted-wastewater-impacts-diversity-and-

energy-fluxes-of-freshwater-food-webs

1

https://authorea.com/users/739589/articles/713083-treated-and-highly-diluted-wastewater-impacts-diversity-and-energy-fluxes-of-freshwater-food-webs
https://authorea.com/users/739589/articles/713083-treated-and-highly-diluted-wastewater-impacts-diversity-and-energy-fluxes-of-freshwater-food-webs
https://authorea.com/users/739589/articles/713083-treated-and-highly-diluted-wastewater-impacts-diversity-and-energy-fluxes-of-freshwater-food-webs


P
os
te
d

on
31

J
an

20
24

—
T
h
e

co
p
y
ri
gh

t
h
ol
d
er

is
th
e

au
th
or
/f
u
n
d
er
.

A
ll

ri
g
h
ts

re
se
rv
ed
.

N
o

re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
70
67
00
97
.7
9
67
99
80
/v

1
—

T
h
is

is
a

p
re
p
ri
n
t.

V
er
si
o
n

o
f

R
ec
o
rd

av
a
il
a
b
le

a
t

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
10
16
/j
.j
en
v
m
an

.2
02
3.
11
85
10

Period Before the addition of treated effluent Period After starting the addition

Impact

Control

Impact

Control

BiofilmDetritus

BiofilmDetritus

Variables of interest
Stock of basal food resources

Invertebrate diversity
Energy fluxes
Size spectra

BiofilmDetritus

Hypotheses
Biofilm biomass ↑

Invertebrate diversity↓ and density↑
Herbivory ↑

Total energy fluxes ↑
Energy transfer efficiency ↑

BiofilmDetritus
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0.77 ± 0.13 0.23 ± 0.13

0.73 ± 0.13 0.27 ± 0.13

0.59 ± 0.17

0.86 ± 0.11 0.14 ± 0.11

0.78 ± 0.14 0.22 ± 0.14

0.63 ± 0.09

0.91 ± 0.07 0.09 ± 0.07

0.83 ± 0.08 0.17 ± 0.08

0.67 ± 0.10 0.33 ± 0.10

0.77 ± 0.15 0.22 ± 0.14

0.72 ± 0.14 0.28 ± 0.14

0.59 ± 0.10 0.41 ± 0.10

Before After

Control

Impact

Detritus Biofilm

Carnivores

Omnivores

P. consumers

0.41 ± 0.17

Detritus Biofilm

Carnivores

Omnivores

P. consumers

Detritus Biofilm

Carnivores

Omnivores

P. consumers

Detritus Biofilm

Carnivores

Omnivores

P. consumers

0.37 ± 0.09
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