PRELIMINARY ASSESSMENT OF SEDIMENT
TRANSPORT AND ASSOCIATED BACTERIOLOGICAL
CONTAMINATION IN A MOUNTAINOUS RURAL
KARST AREA (SIERRA DE UBRIQUE, S SPAIN)

Fernandez-Ortega, J., Barbera, J.A., Andreo, B.

jaimeortega@uma.es

Department of Geology and Centre of Hydrogeology of the University of Mdlaga (CEHIUMA)

48t IAH Congress. 6-10™ September, 2021. Brussels (Belgium)

=

KARMA —
Project

v Th
'ma CEHTUMA ; /gl
s BRCBRASRSBEciot,

This project has received funding
from the European Union’s PRIMA P R I M A

r rch and innovation programm
esearch and innovation programme s IN THE MEDITERRANEAN AREA




NTENT

©
% Main issues and goals

Monitoring network

& Pilot site

Field and laboratory equipment
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contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)

Water quality issues

Villaluenga del Rosario village
(recharge area)

Ubrique town

. regulation for
(discharge area)

drinking water

RD140/2003

Parameter Max. Value

Turbidity 5 NTU

pH 6.5-9.5

Escherichia coli 0 CFU/100 ml

B 1mg/I

cl- 250 mg/I

& ,, Ni 20 pg/l

Algarrobal spring ~_ 6 NO; 50 mg/I

(16,000 inhab.) during turbidity event L IR Al 200 pg/!I
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contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)

Main pressures to karst groundwater

WP EnVironmentianoicloSENESSIOHEIShATi

[ wastewater treatment plant
* Villaluenga shaft
~ Albarran stream

Photo angle

Main goals

to identify and characterize the main contamination sources

to understand the role of sediment transport in the occurrence of polluted groundwater episodes
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Cornicabra spring
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contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)
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at Algarrobal sprmg
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contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)

Trace metals — ICP-MS; ».
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Time series at Cornicabra

1st event (Dec)

contamination in a mountainous rural karst area

3rd event (Jan)

2nd event (Jan)

4th event (Feb)
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Time series at Algarrobal
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contamination in a mountainous rura

Biplot analysis of contamination related parameters
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* Direct relationship between small particles presence and discharge flow
* High discharge flow favours sediment transport, specially fine particles
(coloidal), so that the presence of bacteria is also enhaced
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contamination in a mountainous rural Karst area (Slerra de Ubrique, S Spain
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Sediment transport conceptual model

contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)

1% flooding event Following flooding events

(15t flooding event )
Pre-event conditions: low
water level

Storm pulse mechanism
Highest turbidity peak record
=350 NTU at Algarrobal
=60 NTU at Cornicabra
Sediment remobilization from
siphons and conduits
Highest TOC record at
Algarrobal y,

Cornicabra

To the sp?ing?

[Following flooding events h
*  Pre-event conditions: variable
water level (intermediate)

¢ Transient flow mechanism

Shaft

*  Smooth turbidity peaks record
=100-200 NTU at Algarrobal
=10-20 NTU at Cornicabra

e Sediment from recent
infiltration (shaft/dolines)

*  Highest TOC records at

\_ Cornicabra Y,
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oncu5|on an uure perspecwes

Conclusions

contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)

* The main contamination sources or pressures have been identified and the potential contaminants have been characterized
regarding concentration and occurrence at the springs.

* However, different origins can be related to the same contaminant (E. coli: livestock feces or wastewater treatment plant).

* Fine or colloidal particles show the highest correlation to bacterial load during high water conditions (>600 |/s)

* The particular features of Algarrobal (higher karstification and shaft direct connection) favor sediment transport, which
clearly enhances contaminant load.

*  Novel monitoring methods like TLF show a good correlation to bacterial load at both springs, specially at Algarrobal.

Future perspectives (EWS)

e These contamination events hinder the total

System launch with

Initial data collection

KEY PERFORMANCE KPIs

groundwater exploitation for Ubrique town INDICATORS
drinking water supply. om.mlmmsuamsm

* The acquired database and monitoring network . :m"' . "VJIR
set the essential knowledge to understand S M
contaminant transport.

& > PERFORMANCE
ALGORITHM §rl'|
<" ANALYSIS [
- B v

* The implementation of an Early Warning

System would help to optimize groundwater E% MIESSAGE I
catchment operations. \ / \ j
Taken from Marin et al., 2020
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contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)
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_E contamination in a mountainous rural karst area (Sierra de Ubrique, S Spain)
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