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Pollutant Dynamics Within Stormwater
Wetlands: Plant Uptake

ally slow theflow of water and cause suspended
particlestofall out; provideasubstrateonwhich
associated microbes assimilate organics, metals, and
nutrients; and takeup pollutantsfromthesedimentinto
the roots. It is arguable whether this last function is
really desirable in either constructed or natural wet-
lands.

Pmtsi naconstructed wetland functionto physi-

A key management question iswhether pollutants
that are deposited in wetland sediments are incorpo-
rated into wetland plant tissue. Will toxic metals and
hydrocarbonsinterfere with plant growth and nutrient
uptake?Pollutantsthat aredepositedinthestormwater
wetland can remain in the pond muck, be taken up by
plant rootsbel ow ground, or betaken upintotheshoots
(Figurel). Will nutrientsberel eased back intothewater
when the plants die back inthefall? Isthere arisk that
waterfowl that feed on wetland plantswill be affected?
Which plantsaremost sensitiveto metal pollutantsand
which aremost efficient at accumulating pollutants? A
study by the city of Seattle (1993) addresses some of
these questions.

The South Base bus maintenance site is a good
example of a hydrocarbon “hotspot” in the sense that
whilegood stormwater practicesareinplaceandthesite
iswell managed, itisan areaof high imperviouscover
andvehiculartraffic: 18.5acresof vehiclemaintenance
area and parking lots. The city converted adry deten-
tion pondto a0.56 acre constructed wetlandin 1988 in
order toimprove outflow water quality and study plant
uptakeof zinc, lead, and total petroleum hydrocarbons
(TPH). Five plant species were chosen for intensive
study: common cattail (Typhalatifolia), water flag (Iris
pseudacor us), burreed (Sparganiumsp. ), blunt spike-
rush (Eleocharisovata), and hardstem bulrush (Scirpus
acutus) whichgrew inmonaospecific standsinthepond.

Boththeamount of pollutantstaken up andthearea
covered by thedifferent speciesweremeasuredinorder
to find the species that is most efficient for pollutant
removal (having highest uptakeper areaof cover). Daily
and seasonal changesinwater level, rainfall, and plant
biomasswererecorded. Duringthesummer, wholeplant
specimenswere harvested, and samples of above- and
bel ow-ground tissue and surrounding soil underwent
chemical analysis. Sampleswereanalyzedforlead, zinc,
TPH, nitrogen, and phosphorus.

The data were analyzed separately for roots and
shoots and pooled for whole plant uptake. South Base
Pond plantsand sedimentswere compared with uncon-
taminated controls. Summarized results for cattail are
presented in Table 1.

Of the five species at South Base wetland, cattail
was most efficient at taking up pollutants. While con-
centrationsof lead, zinc, and TPH wereactual ly highest
in bureed tissue, cattail was more vigorous and there-
forehad thegreatest pollutant uptake per areaof cover.
Pollutant concentrations were also high in spike-rush
tissue but this species ranked fourth in vigor. Whether
thisor any specieswasgrowing at lessthan full poten-
tial becauseof itshigh pollutant uptakeisaquestion not
addressed in this study.

Previousresearch hasindicated that metal uptakeis
speciesspecific, and for most aquatic plantsthe bulk of
pollutants are stored in the roots and not the stems and
leaves (although zinc is more mobile than lead (L epp,
1981)). Thisfindingwasconfirmedfor thefivewetland
plantsat South Base. Thekey result of thisstudy isthat
concentrationsof TPH, zinc, andlead werehigherinthe
root than the shoot (Figure 2). Biofiltration by plants
only worksif the pollutantsare settling to the bottom—
plants do not take up appreciable amounts from the

Sediments, nutrients, trace metals, and hydrocar-
bons enter the pond during storms. The pollutant
load varies depending on the land use near the
pond. Pollutant particles are deposited in the muck
layer, where they are usually bound (1). Some
pollutants may migrate further. Studies show that
plants uptake metals in the sediments into the
roots (2). A very small concentration of metals
enters via the water column and a small concentra-

tion leaves the roots to enter the shoots (3).

Figure 1: Pollutant Pathways in a Wetland
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