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What is water quality?

Peirene
>3 criteria, but in fact 2 -
1 Hydromorphology
(3) Biology <€ === Sanitary (microorganisms)
2 Physico-chemistry
»Water quality = Relative concept »>Metrics of evaluation
v'To aquatic life v Different types (physico-chemical,
v To human use biological, ...)

v'Spot or time-integrative approach
+ impact of watershed activities
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Water quality and aquatic life Peirene

»Aquatic environment = 3 key functions for species
v'Habitat
v'Source of food

v'Reproduction

»Human activities affect (in)directly its
v'Hydromorphology
v'Pond, dam, change of sediment granulometry distribution,...
v'Physico-chemistry
v'Macropollutants (C, N, P) + TSS

v'Micropollutants (heavy metals, pesticides, pharmaceuticals, ....)

+ (competition between invasive and endemic species, ...)
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What we know about headwaters from west of Pzirenz
gl

french Massif-central

»Natural environment

v'Granitic/gneiss bedrock
v'Atlantic climate (rain gradient 800-1600

mm/year)

/Altitude 250 — 970 m | Weak Human For more than 10 years
impact expected (WFD 2000), numerous

v'5-10 % of surface are wetlands

and assumed on hydromophological

. . ater qualit issues were highlighted
»Rural area with low density of water quatity 5sUes Were Rishils

population with economic activities

v Extensive cattle breeding
v'Forestry
v Abandoned small mining/industrial plant
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Hydromorphological alterations Pei
cirene
g

> Affect physical properties of aquatic environment

Ex. changes of granolometric

v'Characteristics of waterbeds size distribution of sediments
with alteration of flow

v'Characteristics of flow

> Cause damages on aquatic species due to the alteration of
one or more key-functions of aquatic environment

»Numerous actions to comply WFD2000 objectives, but %
currently a limited success to achieve the good environmental
status of water body in headwaters

v'A longer time is required to achieve species recolonization?

v Only one level of water quality was considered : physico-chemical
aspects were too poorly considered (except Temperature (O,))
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Physico-chemical characteristics of headwaters Peirene
gl

from west of french Massif-central

> The usual physico-chemical metrics meet the good Environmental state of
water body of headwaters, but mainly concern C, N, P pollutants
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Micropolluants of headwaters from west of Peirene
gt

french Massif-central: metals/metalloids

» Localized pollution mainly

» Metals/metalloids are mainly present in sediment
v Du to their chemical properties
v" Accumulation in pond, dam, ... where sediments settle

»0rigins
v Natural : Geochemical background |
v"Human : mining activities; metal processing industry, Ex. Pollution plume of small landfill,
old little landfill only enrichment of soil with Hg

Zn Cu Pb Cr Ni oM
Sediment (mg/k %
1,1

Sample

Tardoire 38,7

1 40,4 15,5
2a J95 16,7
2b 35,7 17,6
2c 39,8 16,7
3 110,7 28,9 17,1

Ex. Pollution of pond
sediments at the
upstream of closed
metal processing
industry
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Micropolluants of headwaters from west of Peirene
gt

french Massif-central: Case of Aluminum

»Soils are rich in Aluminum (6-8%)

»Intensive forestry activity induces acidification of soil
and increases aluminum mobility

»Aluminum is toxic for trout (pH<5.6 and [Al]>200ug/L)
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Micropolluants of headwaters from west of french Peirene

Massif-central: Pesticides and their metabolites

»Many different compounds, mainly herbicides
»Agricultural and none agricultural use

»Little tributaries are often more polluted that
the main river of the watershed 7 Auvézere River
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Micropolluants of headwaters from west of french Peirene
gt

Massif-central: Pesticides and their metabolites

»>Neutral pesticides

) At v S
v Background noise 20-30ng/L E e ren” I
with a lot of compounds 2 - I 2500 ng/l spot ol
v'Peak concentration (>2pg/L) g - 11,
once or twice a year, but never S . R TIET LAY |
the same compounds g Nl ! i

~lonic pesticides 5 ; :
v Monitoring of 16 herbicides iﬂ . | .
and metabolites B o : . E
v Metabolites are mainly found g .-
v Contamination vary alongthe —— — g o
year, sometimes in link with : IR PRPERRERETITIETITES
rainfall
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Micropolluants of headwaters from west of
Pharmaceuticals

french Massif-central:

»0rigins
vWWTP, none-collective sanitization, agricultural use

»Concentrations & compounds depend on
v'Population age (B-bloquant)
v'Development of disease (antibiotic)
v'Watershed activities (antibiotic for cattle)
v'River dilution ability
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Micropolluants of headwaters from west of g
french Massif-central: hormones Peirene

»0rigins of natural and synthetic hormones FAZEs! of HoroneS|NEYo-DG]
vWWTP, none-collective sanitization, cattle breeding

>First data on headwaters
v'13 hormones monitored with o-DGT
v'Low content in water at watershed scale: ~ ng/L
v'Natural hormones (Estrone, progesterone) are present
along the watershed
v'Synthetic hormones are present in the downstream in
link with WWTP

st 0-DGT field deployment
nd o-DGT field deployment
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To conclude

.
> The perception of headwaters needs to change : human lerenz\’
activities impact water quality, mainly highlighted with e
organic micropollutants o .
»Better characterization of water quality is required, - 92% 287:
specially in the context of climate change
v'Weak increase of annual average temperature but appearance of e —
short heat-waves (T°C air about 44°C, 2019) . S B
N sy

v'Change of rain distribution over the years

»The first effects of climate change on headwaters are 5 g 5
already visible
v Decrease of the lower flow rate (-40,-60%)
v Increase of duration of low water flow (3-4 Months)
v Little tributary starting to dry out

v Increase of iollutant concentration due to loss of dilution abiliti
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