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To obtain metric units

hectare

cubic hectometer

cubic hectometer per square
kilometer

cubic meter per second

meter

millimeter

kilometer

kilogram per cubic meter

square kilometer

megagram

megagram per day

megagram per square kilometer

megagram per square kilometer
per day



Temperature can be converted from degree Fahrenheit (°F) to degree
Celsius (°C) by using the following equation:

°C = 5/9 (°F - 32).
The following terms and abbreviations also are used in this report:

milligram per liter (mg/L),
millimeter (mm).

Suspended-sediment concentrations are given only in milligrams per liter
(mg/L) because these values are (within the range of values presented) numeri-
cally equal to concentrations expressed in parts per million.

Sea level: In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called "Sea Level Datum of 1929."





























































































rating (table 8). The sum of these numerical ratings then is compared with
the rating in table 9 that corresponds to a range of mean annual sediment
yields, in acre-feet per square mile. Estimated sediment yields, in acre-feet
per square mile, were converted to tons per square mile assuming an average
bulk density of 84 1b/ft3 (Schaller and Sutton, 1978, p. 671-672).

Estimated mean annual sediment yields for the northern side of Gold Hills
Mesa averaged 1,790 tons/mi? (table 10). Estimated mean annual sediment
yields from the remainder of the area averaged 420 tons/mi2. Gold Hills Mesa
contributed about 290 tons or only about 0.07 percent of the annual suspended-
sediment load for the 1985 water year at Fountain Creek at Colorado Springs
(site F8).

Streambank erosion may contribute large quantites of material to the
annual sediment load of a stream. Sedimentation studies in the Eel River
basin in California indicated that streambank erosion during floods produced
between 60 and 65 percent of the sediment yield in the basin (Brown and
Ritter, 1971, p. 59). Studies in Iowa indicated that streambank erosion
contributed 14 million tons, or 45 percent, of the suspended sediment trans-
ported from the State (Odgaard, 1984, p. 61-62). Along parts of Fountain and
Monument Creeks, streambank erosion is evident; however, the scope of this
report does not include the quantification of the contribution of streambank
erosion to the sediment yield of the basin. The following is a semiquanti-
tative discussion of streambank erosion as a sediment source.

Aerial photographs of a meander bend located 1.05 mi upstream from
Fountain Creek at the Security gage (site F13) (fig. 13) are available for
1947, 1960, 1966, 1976, and 1984. Aerial photographs for 1976 and 1984 were
taken in the early spring. All photographs used were enlarged to a scale of
1:4,800. The right bank of the meander bend was mapped, and its location was
compared with the location mapped from the succeeding photograph for each of
these years.

Streambank erosion averaged 8.8 ft annually for the 37-year period, but
this value was not converted to tons. A breakdown of stream bank-erosion
rates for the period between photographs is presented in table 11. The
smallest annual average quantity of streambank erosion was 4.9 ft during the
period 1947-60 and the largest annual average quantity was 14.6 ft during
1976-83. Streambank erosion for 1961-66 averaged 11.2 ft per year, which was
a 128-percent increase compared to the rate for 1947-60. Record flooding
occurred in the basin during the 1965 water year. Five times during June and
July 1965, flood discharges exceeded 9,500 ft3/s and the peak streamflow of
record, 25,000 ft3/s, occurred on July 24 (Snipes and others, 1974). Stream
discharges of this magnitude have a profound effect on stream-channel
morphology. Streambank-erosion rates were computed for 1947-66 and 1967-83 to
average the effect of the extreme events in 1965 and to compare erosion rates
from periods of approximately equal length. The average annual rate of
streambank erosion for 1967-83 was 11.2 ft or 65 percent greater than the
annual rate of 6.8 ft for 1947-66. A combination of factors may explain
increases in streambank erosion measured at this site--stream-channel equilib-
rium may have been disturbed by the 1965 floods, the above-average precipita-
tion during 1966-83 (fig. 3), and the resulting increase in frequency and
magnitude of flood peaks due to urbanization in the basin.
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Table 9.--Pacific Southwest Inter-Agency Committee estimates of
sediment yields for ratings determined from table 8.

[Data from Pacific Southwest Inter-Agency Committee, 1968]

Mean annual
sediment yield

Rating (acre-feet per
square mile)
0-25 0.2
25-50 0.2-0.5
50-75 0.5-1.0
75-100 1.0-3.0
100 3.0

CONCLUSIONS

During 1985, suspended-sediment data were collected in the Fountain Creek
basin in southeastern Colorado from a network of 24 synoptic-sampling sites
during a snowmelt-runoff period and 17 synoptic-sampling sites during a
rainfall-runoff period. Suspended-sediment concentrations ranged from 13 to
13,800 mg/L during the snowmelt-runoff period and from 89 to 25,200 mg/L
during the rainfall-runoff period. The mean suspended-sediment concentration
for urban and rural land uses during the snowmelt-runoff period was 2,750
mg/L; whereas, the mean concentration for both land uses during the rainfall-
runoff period was 4,410 mg/L. Maps showing suspended-sediment yield were made
for each period. Suspended-sediment yields were not uniform throughout the
basin. During the snowmelt-runoff period, measured suspended-sediment yields
in the basin ranged from 0.004 to 20.7 (tons/mi?)/d and during the rainfall-
runoff period, measured suspended-sediment yields measured ranged from 0.17 to
278 (tons/mi2?)/d. Suspended-sediment yields from urban drainage basins were
larger than yields from rural drainage basins. The median suspended-sediment
yield from urban drainage basins was 7.7 tons/mi?, and the median suspended-
sediment yield from rural drainage basins was 0.46 ton/mi?. Increased unit
runoff and increased areas of exposed soils are most likely the reasons that
urban drainage basins have the larger suspended-sediment yields.

Annual suspended-sediment loads were computed for the 1985 water year at
seven periodic suspended-sediment sampling sites and ranged from 3,620 tons at
Monument Creek at Palmer Lake (site M1) to 408,000 tons at Fountain Creek at
Colorado Springs (site F8). Annual suspended-sediment yields ranged from
140 tons/mi? at site M1 to 1,260 tons/mi? at Monument Creek at Bijou
Street (site M16). Monument Creek contributed about 73 percent of the
408,000 tons of suspended-sediment transported at Fountain Creek at Colorado
Springs (site F8). Suspended-sediment load downstream at Fountain Creek at
Security (site F13) was 333,000 tons or about 18 percent less than at site F8;
however, suspended-sand load as a percentage of the total suspended-sediment
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Table 11.--Compilation of streambank-erosion rates at a site along Fountain
Creek 1.05 miles upstream from Fountain Creek at Security (site F13)

Number of Total sizzzzgenk
Period years streambank erosion iate
€ between erosion (feet
photographs (feet) per year)
1947-60 14 68 4.9
1961-66 6 67 11.2
1967-75 9 74 8.2
1976-83 8 117 14.6

load increased from 38 percent at site F8 to 64 percent at site F13. Annual
suspended-sediment transport at Monument Creek at Bijou Street (site M16) was
297,000 tons, with 61 percent of the suspended-sediment load transport
originating from the downstream 14 percent of the Monument Creek drainage
basin.

Annual mean sediment yield from Gold Hills Mesa is an estimated 290 tons,
but is only about 0.07 percent of the 1985 annual suspended-sediment load at
Fountain Creek at Colorado Springs (site F8). Contributions of streambank
erosion to basin suspended-sediment yields were not calculated; however,
streambank erosion increased during the past 37 years at a site on Fountain
Creek that is located 1.05 miles upstream from Security.
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