Article 95

=

Technical Note #64 from Watershed Protection Techniques. 1(4): 210-213

Performance of Gravel-Based
Wetland in a Cold, High Altitude Climate

recent study by John Reuter and his col-
A leagues provides new insights about the per-

formance of stormwater wetlands in tough
climates. The study team investigated the nutrient
removal capability of asmall wetland in the high alti-
tudesof the Lake TahoeBasin of California. Theaver-
age precipitation in this mountainousregion is ascant
20inchesayear, muchof whichisintheformof snowfall.
The spring melt of the snowpack produces a sharp
increase in runoff. The summers are hot and dry, and
produce little runoff during the short growing season.
Fall rainstorms are also important part of the water
balance.

Themountainousregion hasgranititic soilsthat are
very poor in nutrients. Consequently, the region’s
exceptionally clear mountain lakes are highly olig-
otrophic, and arevery sensitiveto nutrient enrichment.
Asaresult, communitieshavetaken stringent measures
tolimit nutrientinputsintotheir sensitivelakes, includ-
ing stormwater treatment options. Prior studies have
shownthat theability of stormwater wetlandstoremove
nutrients can decline in the winter months especially
when runoff isdominated by snowmelt (Oberts, 1994).
Theclimateof theL ake Tahoeregion presentsadifficult
challengefor removing nutrientsthrough conventional
stormwater wetland designs.

Thestudy isintriguing not only for itslocation, but
for itsdesign. Most stormwater wetland designs have
followedthetraditional “impoundment” model. Inthis
model, asiteisexcavated to form avery shallow pool,
and emergent wetlands arerooted in the sediment. The
primary pollutant remova mechanismsinvolvesettling,
and the adsorption of pollutants to sediments, detritus
or plant stems. Actual pollutant uptake by the wetland
plantsthemselvesisincidental. Inthe Tahoe study, the
stormwater wetland was designed using the “under-
ground” model, whichhasbeen extensively usedfor the
treatment of wastewater. In this design, runoff is di-
rectedintoagravel layerinwhichthewetland plantsare
rooted. Consequently, the wetland plants can directly
take up pollutants from their roots, and the gravel
medium also acts as an effective filtering mechanism
(Figurel).

The Tahoe stormwater wetland treated the runoff
producedfroma2.5acrerecreational area, most of which
wasafertilizedbalfield(i.e., noimperviouscover). The
wetlandwas rather small (0.16 acresinsize), composed

of transplanted cattail sthat had not becomefully estab-
lished during the course of study. The bottom of the
wetland was sealed with aliner, and filled with athree
foot deep layer of fine gravel. Runoff was introduced
into thegravel layer inaperforated pipe; outflow were
collected by means of perforated pipe located in a
standing well. Thus, runoff had to pass through the
entiregravd filter beforeleavingthewetland. Ingeneral,
thegravel layer was anaerobic (no oxygen), except for
thetop few inches. The bottom of the gravel layer was
“inoculated” with muck from an adjacent wetland to
introduce denitrifying bacteriainto the system.

The stormwater wetland was monitored over a 18-
month period, whichincluded twowinters. Most of the
flow during the sampling period was generated by
snowmelt, although thelargest singlerunoff event was
associated withaFall thunderstorm. Incoming nutrient
concentrationswerefairly low incomparisonwith other
urban runoff datasets-averaging 0.05 to 0.30 mg/I for
nitrate, 0.5to1.5mg/l for TKN, and 0.15t00.25for total
phosphorus. The sampling design did not permit the
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Figure 1: Comparison of Gravel-Based and Surface Stormwater
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