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IN SWEeaen, agrigujture Is the
main'source.of “nutrients” to
aqualic ecosystems..;'since all
sewage is treated.
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Research Aims
We know that...
Vegetation plays a crucial role in enhancing water quality in
ponds and wetlands:
— Nutrient uptake
— Habitat and aesthetic value

That short circuiting (t < t, (t,,mina = VOlume/Flowrate)) is
often identified as one of the causal factors of poor
performance of constructed wetlands

— Pond geometry

— Vegetation (seasonal variations)

The Research therefore aims at developing a better
understanding of the way in which vegetation affects
pond flow patterns and retention times
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Survey data

] smergent vegetation

2 3 epenwter

[ submerged vegetation

W1 sub-samples

* Field observations —
University of Kristianstad,
Sweden (J.0. Lacoursiére &
L.B-M Vought)

* Laboratory experiments —
University of Warwick, UK
(Prof. lan Guymer & grad-
students)

* Computational Fluid
Dynamics (CFD) —
University of Sheffield, UK
(V. Stovin & students)

Methodology

The effects of
vegetation on
residence times

Lab ;CFD

A /

Data Collection

Residual
concentrations?




Field Results — April 2009
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Laboratory scale model

—
10 metres

Horizontal scale: 1:30
Vertical scale: 1:15
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Study of the effect of vegetation on transit time
{Byby field station; Southern Sweden)

Actual Residence Time (cer_rtér'of mass,
2V butfirst “appea

Representing Vegetation

Inlet

Submerged vegetation
Nylon fibre,
0.1 mm diameter

Configurations Tested

* Vegetation:
— None
— Emergent only
* Various strip widths/coverages
— Emergent + submerged
e Discharges:
— From 4.4 ml/s [7.5 |/s full scale]
— Up to 45.9 ml/s [80 I/s full scale]
— (Typical pond flows ~ 3-15 I/s)

Outlet Emergent vegetation
Pipe cleaners
9 mm diameter
Laboratory results
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Surface PIV results

a) Without vegetation b) With maximum emergent

“vegetation”

Q=11.48 ml/s [20 I/s full scale equivalent]

So... What Next ?

\
1. model changes in entry con
2. make change [ingfeality=and Seeifitworks
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Preliminary CFD results for Lyby pond

Partcle Traces Colored by Pariicle Residence Time (5)
FLUENT 6.2 (3d, dp, segreg

Conclusions and Suggestions for Future Work

* Although vegetation plays an important role in enhancing water
quality and amenity value in SUDS ponds, its impacts on flow
patterns and retention times are still not well understood

* Understanding of potential effects —and their implications for
pond design and operation — is here being obtained through a
unique combination of field measurements, laboratory
experiments and numerical simulations

* This unique set-up allows to test “adjustments” and assess their
effect on both hydraulic and bio-processing efficiency.

* To be continued ...




