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Introduction:

Rain gardens are an element of green infrastructure, promoting human health and well-being. They have also

emerged as an effective strategy to treat stormwater runoff in urban areas by encouraging infiltration and the
capture of pollutants such as heavy metals and nutrients!. The establishment of a rain garden on UK’s campus
(named the CATchment) is an initiative to educate the UK community about stormwater control measures as part .
of its Municipal Separate Storm Sewer Systems Permit. In this study, water quality was followed by measuring

heavy metal and anion concentrations since 2015 from separate sections of the CATchment (inlet and pool)

coupled with data loggers which were installed to record daily redox potential in the bank and pool.

Aerial view of the CATchment showing the locations of study

Materials and Methods:

Anions (nitrate, phosphate, chloride, sulfate) concentrations were determined using ion

chromatography.

Dissolved metal concentrations (copper and zinc) were quantified using graphite furnace atomic
absorption spectroscopy.

Redox potentials (E;) were recorded daily in the pool and bank using data loggers. pH and EC were
measured weekly as well.

Iron(ll) concentration was measured colorimetrically using the ferrozine method and a UV-VIS
spectrophotometer at a wavelength of 562 nm.
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Taking a water sample from the lysimeter Preparing ferrozine-standard recipe in the glovebox in order to

complex Fe?* in the field

Results:
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Figure 1
Chloride and Sulfate (Inlet and Pool)
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Fate of Heavy Metals and Nutrients at the CATlchment

Keegan Smith2, Martin Vandiviere?, Brad Lee?, Alan Fryar®, and Chris Matocha?
aPlant and Soil Sciences, PEarth and Environmental Sciences, University of Kentucky Lexington, KY

Locations pH EC FeZ+ Chloride

mS cm-’ UM mg L1 mg L1 ng L ng L-1
Inlet 8.1 1.23 5.0 250.6 81.22 4.52 1.29
Pool 6.7 1.63 897.4 139.03
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As heavy metals (Cu and Zn) flow from the inle
One possible fate of the metals, consistent with
the precipitation of metal-sulfide mineralss.
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Nitrate concentrations were greatest at the inlet, In some cas
Nitrate levels decreased in the pool lysimeter (Fig. 5), possibl
denitrification in light of the strongly reducing conditions* (i.e. IC
Orthophosphate was consistently low in both the inlet and pool

Implications and Future Direc

Future work will involve measuring sulfide concentrations in porewater alg
to predict whether conditions are oversaturated with respect to metal-s

The data from this study complements efforts by Extension faculty i
stormwater best management practices where there is a lack of ¢
affect water quality.
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