GREAT PLAINS

Parking Lot Runoff Traced
into Wind Cave

In addition to being one of
the most extensive cave systems
in the world, Wind Cave is
home to rare speleothems (for-
mations) and a simple ecosys-
tem that is only recently
beginning to be studied.
Perched above the cave are a
number of surface develop-
ments, including roads, houses,
maintenance facilities, a visitor
center, and a 2.5-acre parking
lot.

The parking lot funnels pre-
cipitation into just four drains,
with one handling almost half
of the runoff. These drains di-
rect the flow into an adjacent
dry streambed. Most locations
in Wind Cave passing beneath
this dry streambed are wet, sug-
gesting that the streambed sup-
plies water to the underlying
cave. The park was interested
in determining whether con-
taminants from parking lot run-
off could be entering the cave
in this manner. With funding
assistance from the Geologic
Resources Division of the Natu-
ral Resource Program Center,
the park has initiated some spe-
cial dye traces to study this pos-
sibility.

A number of wet locations in
the cave were prepared for sam-
pling. Background samples
were collected prior to inject-
ing the fluorescent dye and ana-
lyzed with a fluorometer, which
measures fluorescence. Dye was
injected below the largest park-
ing lot drain on July 29,1996.
One and eight-tenths liters (1.9
quarts) of Rhodamine WT, a
red fluorescent dye commonly
used for tracing groundwater,
was injected along with 30,000
gallons of water to simulate a
1-inch rainfall.



Dye began arriving at one
cave location within 6 hours of
injection. Two other sites re-
ceived dye within 22 hours. By
mid-September, an additional
two locations had received dye,
one location after 16 days, the
other after 22 days. Another
area showed dye after 73 days.

Dye concentrations peaked
at the three initial sites about 3
weeks after injection, and then
began to fall off very slowly.
Water entering the cave at these
sites has remained visibly pink.
Concentrations were still rising
for the other three cave loca-
tions as of November 21. The
park estimates that the dye will
be entering the cave in measur-
able quantities for the next 2
years.

The park will be using this
information to redesign the
parking lot so that ordinary run-
off is contained and treated
prior to release. Hazardous ma-
terial spills from ruptured ve-
hicle fuel tanks and other
sources could also be contained
and removed, further improv-
ing water quality within Wind
Cave. Commenting about the
significance of the experiment
in demonstrating the inarguable
link between surface runoffand
the cave, park Cave Manage-
ment Specialist Jim Nepstad
said, “seeing is believing”



