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Performance of Stormwater
Ponds and Wetlands in Winter

S tormwater ponds and wetlands are common
practices for treating stormwater runoff in
northern regions. Until recently, however, very

little winter monitoring data was available. Oberts and
his colleagues sampled four stormwater ponds in 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 a marked reduction in the perfor-
mance of stormwater ponds in treating snowmelt runoff.
Most ponds did a fair job of removing sediment and
organic matter in the winter, but were mediocre at
removing nutrients and lead (Figure 1).

There are several reasons for the poor performance
of stormwater ponds in winter. One primary reason is the
thick ice layer that can form, sometimes reaching three
feet in depth. This ice layer can effectively eliminate as
much as half of the permanent storage volume needed
for effective treatment of incoming runoff. In this case,
the first increment of meltwater runoff entering the pond
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 was forced to flow over the top

of the ice. This further reduced performance, since the
settling depth above the effectively impermeable ice
layer was minimal. Pollutants that settled on the ice were
easily resuspended during the next 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 even further because wet-
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 be working. The pollutant removal performance
during snowmelt and for the first two rainfall events
after snowmelt in a six-acre, six-chambered, lowhead
wetland treatment system is presented in Figure 2. The
wetland outlet was frozen for the entire winter and was
thus effectively closed. This resulted in the formation
of a thick ice layer and subsequent deposition and
accumulation of all small midwinter events and base-
flow in the final wetland chamber (approximately 2.5
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Figure 1: Average Effectiveness of Four Stormwater Ponds (Oberts et al., 1989)

Technical Note #16 from Watershed Protection Techniques. 1(2): 64-68

Article 71

0

20

40

60

80

100

TSS VSS TP DP COD TKN NO3 TPB

Pollutants

Rainfall
Events

Snowmelt
Conditions

P
er

ce
nt

 R
em

ov
al

Center for Watershed Protection
Get the full text of this article electronically for $4.00, or  purchase the entire hardcover edition of "The Practice of Watershed Protection" for $80.  Visit http://www.cwp.org under "Publications to Order"  to buy now!Any electronic purchase fees you've already paid will be deducted from the price of the hardcover version. 


