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P speciation in surface water: samping in three areas:

Hunze catchment

Van der Grift et al., 2015; in prep. De lta res



Sampina in three areas: particulate P.and dissolved P

Phosphorus in Hunze Catchment
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equential extraction: P fractionation in suspended sediment

Hunze catchment
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NMNhy dominance of Fe bound P?
- 'IEaF =
Lowland area: reactive subsurface with high organic

Iron in shallow groundwater (8-10 m depth) .. .
[ 2

matter content Pz s

» anaerobic groundwater Tt O
- high iron(Il) concentration RPN £
* contributes to surface water Lois ..‘
So, high load of iron(ll) to surface & ..'; ., ‘-' :
water system -.' )

1: Oxidation iron(ll) with oxygen to Fe hydroxides
Fe2* + 0.25 O, + 2.5 H,0 = Fe(OH), + 2H*

2. Phosphate: strong affinity with Fe hydroxides:

Surface adsorption on Fe-hydroxides surfaces
=XOH,*+HPO,% - =XOH, HPO; + H,O

Precipitation Fe phosphate phases .

Fe(OH)3 + PO43' - FePO4 + 30H % Universiteit Utrecht DElta res
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Hupsel brook field experiment
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Van der Grift et al., 2014; HESS.
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Fe2* oxidation experiments in presence of PO

P/Fe initial ratio = 0.18

A pH=6.1 & 0,=10.5mg/|
200 : 1.0
\ — Fe’'from NaOH addition; H'/Fe’’ = 1.65 | 0o
. — Fe’'from NaOH addition; H'/Fe*" = 1.89 [ *-
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- Fast binding of PO, during oxidation of Fe?*:
- No time for dissolved P transport
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Conceptual model of abiotic in-stream processes

Influencing phosphate trangport

External sources of dissolved PO,

including wastewater, manure,
[ fertilizers

-
% Flow (time) ) Transport of P-rich particles
i P sorption/co-precipitation ° _.) .
E Sedimentation of P-rich particles Resuspension of P-rich particles

n e ,l, A

Ground water

Inspiration from continuous water
guality / sediment measurements
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10 minute interval measurements
» Suspended sediment (Turbidity)
« Total-P and total reactive P
* NOj,

* CO n d u CtIVIty Polder channel -y
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pumping-station In

October 2014 — April 2015
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delta TP (mg/I)
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Hupsel — free drainage catchment

AS Rozemeijer & van der Velde (2014): Fundam. Appl. Limnol.
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Fe-bound P is dominant P species in surface water in agricultural
lowland areas

Seepage of anaerobic groundwater controls P speciation in
surface water

Fast immobilization of P during oxidation process of Fe(ll)
* Precipitation of Fe hydroxyphosphate phase
« How stable are these mineral phases?
- Bioavallability?
Flow induced resuspension of streambed sediment is main
transport mechanism for P

* Are natural catchments much more vulnerable for incidental
losses than polder??
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