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Performance of Stormwater
Ponds and Wetlands in Winter

by Gary Oberts, Metropolitan Council, &. Paul, MN

practices for treating stormwater runoff in

northernregions. Until recently, however, very
littlewinter monitoring datawas avail able. Obertsand
his coll eagues sampled four stormwater pondsin Min-
nesota during both rainfall and snowmelt conditions.
They found that ponds were generally effective in
removing pollutants during non-winter conditions.
However, there was amarked reduction in the perfor-
manceof stormwater pondsintreating snowmelt runoff.
Most ponds did afair job of removing sediment and
organic matter in the winter, but were mediocre at
removing nutrientsand lead (Figure 1).

Thereareseveral reasonsfor the poor performance
of stormwater pondsinwinter. Oneprimary reasonisthe
thick icelayer that canform, sometimesreaching three
feetindepth. Thisicelayer can effectively eliminateas
much as half of the permanent storage volume needed
for effectivetreatment of incoming runoff. Inthiscase,
thefirstincrement of meltwater runoff enteringthepond
dove beneath the ice layer and created a turbulent,
pressurized condition that scoured and resuspended
bottom sediments in the pond.

Once the available pool volume under the ice was
filled, meltwater runoff wasforcedtoflow over thetop

Stormwater ponds and wetlands are common

Figure 1: Average Effectiveness of Four Stormwater Ponds (Oberts et al., 1989)

of theice. Thisfurther reduced performance, sincethe
settling depth above the effectively impermeable ice
layer wasminimal. Pollutantsthat settled ontheicewere
easily resuspended during thenext melt or runoff event.
In addition to the physical limitations of settling, bio-
logical activity in the pond was also greatly reduced
during the winter.

The same forces working against wet ponds in
winter also work against wetland systems. In fact,
wetland efficiency may drop evenfurther becausewet-
lands are shallower, have larger amounts of detritus
available for re-suspension, and are biologically dor-
mant during winter.

Research on a wetland in Minnesota shows how
pollutants can pass through a stormwater wetland
system, even when it appears as though the system
might beworking. Thepollutant removal performance
during snowmelt and for the first two rainfall events
after snowmelt in asix-acre, six-chambered, lowhead
wetland treatment systemispresentedin Figure2. The
wetland outlet wasfrozen for theentirewinter and was
thus effectively closed. Thisresulted in the formation
of a thick ice layer and subsequent deposition and
accumulation of al small midwinter events and base-
flow in the final wetland chamber (approximately 2.5
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