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Seasonal and Diu
 Medano Creek, Grea

By James P. McCalpin 

dano Creek at the Great Sand Dunes 
nal Monument has long been noted for 
que surge-flow behavior (Bean, 1977); 
m and others, 1982). However, little 
ownofthe dischargecharacteristicsof 

eek because it never had been gauged. 
petus for this collection of multi-year 

ne discharge data was the projected 
e of the regional water table (as much 
0ft) underneath Medano Creek, due to 
dwater pumping on adjacent property 
of the Monument. The projected de­

as thought to pose potential adverse 
s to the surge flow in Medano Creek, 
ossibly to the NPS water right. 
2-yearstudybeganinJune 1991. Two 
rd dimension 3 ft-wide Parshall flumes 
onstructed of plywood and sheet metal 
stalled in Medano Creek at two loca­

Because the area is in Wilderness, 
 componenl<; were hand-carried to the 
nd assembled on site, without the aid of 
nery. The Boundary flume is located 
downstream. These flumes record 
stage via a float gauge and Omnidata 
DP-115 data logger in an adjacent 
 well. The Boundary flume was in­
onJune28, 1991 andhasacontinuous 
 of discharge measured hourly. Corre­
ing measurements of depth to shallow 
dwater in the floodplain are given in 
lpin (1992). 
chargeofMedano Creek at the Bound­
me is shown in Figure 1a for the 16-
 period July 1991 to November 1992. 
ecord begins after the 1991 peak 

elt had occurred, and discharge had 
e to kss than 10 cfs (cubic feet per 
). The mid- and late-summer seasons 
 1991 and 1992 are marked by a slow 

e in discharge (due to decreasing 
w from snowmelt), intenupted by two 
f increases in discharge. 

 largest discharge increases come from 
er rainstorms. Large storm systems, 
s the one in August 1991 (Fig. 1) can 
se discharge up to 15 cfs, with the 
ng part of the hydrograph lasting up to 
onth. Smaller storms (such as mid­
t 1992) create smaller flow increases 
 lasting a shorter time (one week). On 
detailed hourly g raphs of discharge 
lpin, 1992) even smaller rainstorm 
 can be observed-increases of 2-3 cfs 
everal hour::.. 
 second summer increase occurs on 
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In bot
clined to
October
ofeachyear, whenabout5 cfsofwater 
ned to Medano Creek from an irriga­
ersion at Medano Pass. This increase 
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rnal Discharge Fluctuations 
t Sand Dunes National Monument 

DISCHARGE AT BOUNDARY FLUME 
from July 1, 1991- Nov. 7 , 1992 (Figure 1a) 

e 1. Discharge of Medano Creek at the Boundary flwne. a. The data plotted here 
easurement per day) have been extracted from the larger total data set of hourly 
rements; b. close-up of diurnal fluctuations. 

DISCHARGE AT BOUNDARY FLUME 
July 1- July 21 , 1992 (Figure 1b) 
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Day of Mon

shifts the declining part of the 
ph up by about 5 cfs, and does not 

 overall trend. 
h 1991 and 1992, surface flow de­
 a winter baseflow of ca. 3 cfs by 

 1. Flume measurements from mid­

Spri
April 1
30 cfs
month
in the 
variati
er through late March were made only 
ual observations every 2-6 weeks be­
 stilling wells were frozen. 

ture, as
Monum
charge
h 

ng snowmelt began rapidly in early 
992, and reached discharges of over 
 (peak=44 cfs) that lasted for two 
. The pronounced peaks and troughs 
snowmelt discharge record reflect 
ns in weather, mainly in tempera­

 recorded by the weather station at 
ent Headquarters. The highest dis­

 peaks occur during warm, sunny 
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Supt. William E. Wellman examines the Boundary flume at Medano Creek. 
w
T
cl
sn
d
cr
ti
d
sn
pa
cl
ea
y
n
ra

u
th
th
th
2-
C
P
ab
da
fl
di
ti
da
ch
m
do
th
fl
se
m
ve

a

eather when snowpack is melting rapidly. 
roughs in discharge are created by cool, 
oudy weather systems accompanied by light 
ow. For example, cooljng of 10 dgrces F. 

uring mid-April and early May led to de­
eases of 15 and 20 cfs in ruscharge, respec­

vely, merely by suppression of solar-in­
uced snowpack melt. Once the surface 
owpack was melted from all but the highest 
rts of the drainage basin, discharge de­
ined rapidly, dropping from ca. 35 cfs in 
rly June to<lOcfs in early July. Ina typical 

ear this decline would continue in an expo­
ential curve unless interrupted by summer 
instorms or irrigation ruversions. 
Unexpect~dly, we observed signjficantru­

rnal fluctuations in ruscharge throughout 
e year in Medano Crek (Fig. 1 b). During 
e initial 1992 spring snowmelt (April l-9), 
e peaks and troughs of discharge appeared 
3 hours later at the downstream (Castle 
reek) flume than at the Boundary flume. 
eak flow at the Boundary flume occurred at 
out 8-9 p.m .. after the hottest part of the 
y, but rud not appear at the Castle Creek 

ume until midnight. The timing of peak 
scharge in the early evening, and the lag 
me between the flumes, suggests that each 
y a "slug" of snowmelt water enters the 
annel from high in the basin during the late 
orning and afternoon, and thjs slug travels 
wnstream at about the velocity of water in 

e stream. To 1ra vel the ca. 5 km between the 
ume sites in 3-4 hours, velocities of 2-3 ft/ 
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c are indjcated. Current meter measure­
ents confiiffi this as the average water 
locity in the channel. 
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In contrast, the fluctuations during June­
ptember are exactly in phase between the 
o flumes (Fig. 1 b). Thjs similarity is 
usual, and suggests that a simultaneous 
chanism is controlling flow at both sites. 
is mechanism may be phreatophyte tran­
ration by stream bank cottonwoods, which 
uld withdraw water from Medano Creek. 
 ruscharge decreases throughout the sum­
r and fall, so does the amplitude of ruumal 
ctuations. For exam pie, during the spring 
wmelt (April9-l4, 1992) ruscharge fluc­
tes as much as 5 cfsatdischargesof 15-30 
. By July, fluctuations are down to 1-2 cfs 
ischargesof 8-15 cfs. In early September 
ctuations are less than l cfs at4-7 cfs, and 
rease to about 0.25 cfs in October at 3 cfs. 
he seasonal fluctuations in ruscharge 

erved in Medano Creek are typical of 
untain streams that receive most of their 
cipitation as snowmelt. In contrast, the 
rnal fluctuations in discharge are unusual 
 have not previously been described in the 
rature in much detail. The diurnal fluctu­
ns in MedanoCreek thus have two unique 
ects. First, the creek is one of the few well­
umented cases of diurnal stream fluctua­
s supported by nearly 2 years of hjgh­
lity, hourly ruscharge measurements. 
ond, the diurnal fluc tuations induce diur­

 changes in the position of the surface flow 
minus at Medano Creek. The terminus 
ances each day during the hours of peak 

charge, and retreats upstream during times 
f low discharge. Observant visitors, who 

ustwadeocrossthecreek toaccessthemain 

une mass, can now appreciate two rare 



fluvial phenomena at the same time--surge 
flow, and abnormally large diurnal discharge 
fluctuations. 

Dr. McCalpin is presidenl ofGeo-Haz 
Consulting, Inc., of Estes Park, CO. 
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