Seasonal and Diurnal Discharge Fluctuations
in Medano Creek, Great Sand Dunes National Monument

By James P. McCalpin

Medano Creek at the Great Sand Dunes
National Monument has long been noted for
itsunique surge-flow behavior (Bean, 1977);
Schumm and others, 1982). However, little
wasknown of the discharge characieristics of
the creek because it never had been gauged.
The impetus for this collection of multi-year
baseline discharge data was the projected
decline of the regional watcer table (as much
as 150 fr) underneath Medano Creek, due to
groundwater pumping on adjacent properny
north of the Monument. The projected de-
cline was thoughi 10 pose potential adversc
effects to the surge flow in Medano Creek,
and possibly to the NPS water right.

The 2-year study beganin Junc 1991. Two
standard dimension 3 ft-wide Parshall flumes
were constructed of plywood and sheet metal
and installed in Medano Creek at two loca-
tions. Because the area is in Wilderness,
flume companents were hand-carried to the
sites and assembled on site, without the aid of
machinery. The Boundary flume is located
5 km downstream. These flumes record
creek stage via a float gauge and Omnidata
({TM) DP-115 data logger in an adjacent
stilling well. The Boundary flume was in-
stalledonJune 28, 1991 and has acontinuous
recordof discharge measured hourly. Corre-
sponding measurcments of depth to shallow
groundwater in the floodplain are given in
MecCalpin (1992),

Discharge of Medano Creek at the Bound-
ary flume is shown in Figure 1a for the 16-
month period Juty 1991 to November 1992,
The record begins after the 1991 peak
snowmelt had occurred, and discharge had
decline 1o Lesy than 10 cfs (cubic feet per
second). The mid- and late-summer seasons
in both 1991 and 1992 are marked by a slow
decline in discharge (due to decreasing
baseflow from snowmelt), interrupied by two
types ol mcreases in discharge,

Thelargestdischarge increasescome from
summer rainstorms. Large storm sysiems,
such as the one in August 1991 (Fig. 1) can
increase discharge up to 15 cfs, with the
receding part of the hydrograph lasting up to
one month. Smaller storms (such as mid-
August 1992) crcate smaller flow increases
(7 cfs) lasting a shorter time (one week). On
more detailed hourly graphs of discharge
(McCalpin, 1992) even smaller rainstorm
effects can be observed—increases of 2-3 cfs
over several hours.

The second summer increase occurs on
July 160f each year, when about 5 cfsol water
is returned to Medano Creck from an irriga-
tion diversion at Medano Pass. This increase
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Figure 1. Discharge of Medano Creek at the Boundary flume. 2. The data plotted here
(onc measuremeni per day) have been extracted from the larger total data set of hourly
measurements; b. closc-up of diurnal fluctuations.
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merely shifts the declining pan of the
hydrograph up by about 5 cfs, and does not
alter the ovcrall wend.

In both 1991 and 1992, surface flow de-
clined 10 a winter baseflow of ca. 3 cfs by
October 1. Flume measurements from mid-
October through late March were made only
by visual observations every 2-6 weeks be-
cause stilling wells were frozen.

Spring snowmelt began rapidly in early
April 1992, and reached discharges of over
30 cfs (pcak=44 cfs) that lasted for two
months. The pronounced peaks and roughs
in the snowmelt discharge record reflect
variations in weather, mainly in tempera-
ture, as recorded by the weather station at
Monument Headquarters. The highest dis-
charge peaks occur during warm, sunny
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fluvial phenomena at the same ume--surge
flow,and abnormally largediumal discharge
fluctuations.

Dr. McCalpin is presidenz of Geo-Haz
Consulting, Inc., of Estes Park, CO.
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