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CONVERSIOM FACTORS

For use of readers who prefer to use metric units, conversion factors
for terms used in this report are listed below:

Multiply By To_obtain

foot 0.3048 meter

mile 1.609 kilometer

square foot 0.0929 square meter
square mile 2.590 square kilometer
foot per second 0.3048 meter per second
cubic foot per second 0.02832 cubic meter

ton (short) per da 0.9072 megagram per day

Temperature in degrees Celsius (OC) can be converted to degrees Fahrenheit
(°F) as follows:

% - o/5 (°C) + 32

iv



STREAMFLOW AND SUSPENDED~SEDIMENT DISCHARGE FROM TWO SMALL WATERSHEDS
IN SOUTHWESTERN WYOMING AND NORTHEASTERN UTAH, 1984

By L. W. Lenfest, Jr. and B. H. Ringen

ABSTRACT

Two adjacent watersheds with different levels of development were
studied. A high level of minerals development was occurring in the Thief
Creek drainage basin; little or no development was occurring in the Chicken
Creek drainage basin.

Streamflow, suspended-sediment, water temperature, and specific
conductance data were collected from both drainage basins during May through
September, 1984. Vater samples were analyzed for common characteristics and
constituents, and also for trace metals, iron, and manganese. The data are
summarized in this report.

INTRODUCT RON

Accelerated erosion, resulting from mineral exploration and production
in southwestern Wyoming, has caused concern that excessive sediment will be
carried by streams. Excessive sediment concentrations can have detrimental
effects on the ecosystem of streams.

Streamflow and suspended-sediment data were collected in cooperation
with the Wyoming Department of Environmental Quality from two adjacent
watersheds located aleng the Wyoming-Utah border about 15 miles south of
Evanston, Wyoming (fig. 1). One watershed drained by Thief Creek has been
greatly impacted by oil and gas exploration. The other watershed drained by
Chicken Creek has been impacted to a lesser degree or not at all.

DATA COLLECTION

Data were collected near the mouth of Thief Creek and Chicken Creek
where they are crossed by Yellow Creek Road. Each data-collection site was
equipped with a staff gage for measurement of stream stage.

Data were collected periodically at the two sites from May through
September, 1984. During visits to each of the two stream sites, stream
stage, streamflow, water temperature, and specific conductance were
measured; and suspended-sediment samples were collected. Summaries of the
discharge measurements from Thief Creek and Chicken Creek are listed in
tables 1 and 2. Water samples for chemical analysis were collected on May
16 and 25. Photographs of the data-collection sites are shown in figure 2.
Photographs of development within the Thief Creek drainage basin are shown
in figure 3.
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A local resident was hired to assist with the collection of suspended-
sediment samples. He recorded stream-stage and water-temperature
measurements at the time each sample was taken. Measurements and samples
were collected on an approximately daily basis from May 15 through June 30;
after June 30, the frequency of collection was reduced to approximately
every other day.

DATA ANALYSIS

Mean daily discharge for each site was determined from a stage-
discharge relationship and the mean daily stream stage, which was estimated
from once-daily or less-frequent stage observations. The stage-discharge
relationships (tables 3 and 4) were determined by relating stream stage,
which was measured using the staff gages, to the measured stream discharge.
Daily ngin discharges are listed for Thief Creek (table 5) and Chicken Creek
(table 6).

Daily mean suspended-sediment concentrations were determined by
plotting the sample concentrations of the water-sediment mixture for each
site and constructing continuous concentration graphs. The daily mean
suspended-sediment concentrations are listed for Thief Creek (table 5) and
Chicken Creek (table 6).

Hydrographs of daily mean discharge and suspended-sediment
concentrations are shown for Thief Creek (fig. 4) and Chicken Creek
(fig. 5). Suspended-sediment concentrations exceeded 100 milligrams per
liter in Thief Creek for only a short time, but did not exceed 100
milligrams per liter in Chicken Creek.

A hydrograph (fig. 6) shows the suspended-sediment concentrations at
each site. Concentrations in Thief Creek are generally higher than in
Chicken Creek.

Daily suspended-sediment discharges (tables 5 and 6) for the streams
were computed by multiplying the daily mean suspended-sediment
concentrations by the daily mean discharges and a conversion factor of
0.0027. Hydrographs showing both stream discharge and suspended-sediment
discharge for Thief Creek are shown in figure 7 and for Chicken Creek in
figure 8.

Water samples collected from Thief Creek and Chicken Creek on May 16
were analyzed for common characteristics and constituents, and also for
trace metals, iron, and manganese; samples collected on May 25 were analyzed
for common characteristics and constituents only. A summary of these
analyses is shown in table 7.



Table 3.--Stage~discharge relationship at Thief Creek near Millis

Discharge Discharge Discharge
Stream (cubic Stream (cubic Stream (cubic
stage feet per stage feet per stage feet per
(feet) second) (feet) second (feet) second
0.45 1.40 1.00 16.4 1.50 28.8
.46 1.50 1.01 16.7 1.51 29.0
47 1.61 1.02 17.0 1.52 29.3
.48 1.72 1.03 17.3 1.53 29.5
.49 1.83 1.04 17.6 1.54 29.7
1.05 17.8 1.55 29.9
.50 1.95 1.06 18.1 1.56 30.1
.51 2.07 1.07 18.4 1.57 30.4
.52 2.19 1.08 18.7 1.58 30.6
.53 2.31 1.09 18.9 1.59 30.8
.54 2.44
.55 2.58 1.10 19.2 1.60 31.0
.56 2.73 1.11 19.5 1.61 31.2
.57 2.89 1.12 19.7 1.62 31.4
.58 3.05 1.13 20.0 1.63 31.6
.59 3.22 1.14 20.2 1.64 31.9
1.15 20.5 1.65 32.1
.60 3.40 1.16 20.8 1.66 32.3
.61 3.60 1.17 21.0 1.67 32.5
.62 3.81 1.18 21.3 1.68 32.7
.63 4.04 1.19 21.5 1.69 32.9
.64 4.29
.65 4.56 " 1.20 21.8 1.70 33.1
.66 4.86 1.21 22.0 1.71 33.3
.67 5.19 1.22 22.3 1.72 33.5
.68 5.54 1.23 22.5 1.73 33.7
.69 5.92 1.24 22.8 1.74 33.9
1.25 23.0 1.75 34.1
.70 6.30 1.26 23.3 1.76 3.4
.71 6.73 1.27 23.5 1.77 34.6
.72 7.15 1.28 23.7 1.78 34.8
.73 7.56 1.29 24.0 1.79 35.0
.74 7.95
.75 8.34 1.30 24.2 1.80 35.2
.76 8.72 1.31 24.5 1.81 35.4
.77 9.10 1.32 24.7 1.82 35.6
.78 9.46 1.33 24.9 1.83 35.8
.79 9.82 1.34 25.2 1.84 36.0
1.35 25.4 1.85 36.2
.80 10.2 1.36 25.6 1.86 36.4
.81 10.5 1.37 25.9 1.87 36.6
.82 10.9 1.38 26.1 1.88 36.8
.83 11.2 1.39 26.3 1.89 37.0
.84 11.5
.85 11.9 1.40 26.6 1.90 37.2
.86 12.2 1.41 26.8 1.91 37.4
.87 12.5 1.42 27.0 1.92 37.6
.88 12.8 1.43 27.3 1.93 37.8
.89 13.2 1.44 27.5 1.94 38.0
1.45 27.17 1.95 38.2
.90 13.5 1.46 27.9 1.96 38.3
.91 13.8 1.47 28.2 1.97 38.5
.92 14.1 1.48 28.4 1.98 38.7
.93 14.4 1.49 28.6 1.99 38.9
.94 14.7
.95 15.0 2.00 39.1
.96 15.3
.97 15.6
.98 15.9
.99 16.2




Table 4.-~Stage-discharge relationship at Chicken Creek near Millis

Stream stage Discharge Stream stage Discharge
(feet) (cubic feet per second) (feet) (cubic feet per second)
1.30 0.24 1.66 1.92
1.31 .26 1.67 2.01
1.32 .28 1.68 2.09
1.33 .30 1.69 2.18
1.34 .32
1.35 .34 1.70 2.26
1.36 .36 1.71 2.35
1.37 .38 1.72 2.43
1.38 .41 1.73 2.52
1.39 44 1.74 2.60
1.75 2.69
1.40 46 o 1.76 2.78
1.41 .49 1.77 2.86
1.42 .52 1.78 2.95
1.43 .55 1.79 3.04
1.44 .58
1.45 .62 1.80 3.12
1.46 .66 1.81 3.21
1.47 .70 1.82 3.30
1.48 74 1.83 3.38
1.49 .78 1.84 3.47
1.85 3.56
1.50 .82 1.86 3.65
1.51 .87 1.87 3.74
1.52 .92 1.88 3.83
1.53 .98 1.89 3.91
1.54 1.03
1.55 1.09 1.90 4.00
1.56 1.15 1.91 4,09
1.57 1.22 1.92 4.18
1.58 1.28 1.93 4.27
1.59 1.35 1.94 4.36
1.95 4.45
1 60 1.43 1.96 4,54
1.61 1.51 1.97 4.63
1.62 1.59 1.98 4.72
1.63 1.67 1.99 4.81
1.64 1.76
1.65 1.84 2.00 4.90
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Table 7.--Summary of chemical analyses of water samples from Thief Creek and
Chicken Creek

[Abbreviations: ft3/s, cubic feet per second; °C, degrees
Celsius; pS/cm, microsiemens per centimeter at 25 degrees
Celsius; mg/L, milligrams per liter; ug/L, micrcgrams per
liter; <, less than]

Measurements Thief Creek Chicken Creek
05-16-84  05-25-84 05-16-84  05-25-84
Field measurements:
Stream discharge (re3/s) 32.0 17.0 4.5 3.1
Air temperature (°C) - 7.0 - 15.0
Water temperature (°C) 11.0 10.0 1.5 -
Laboratory measurements:
pH 8.3 8.4 8.3 8.4
Specific conductance (uS/cm) 749 906 809 840
Dissolved Calcium (mg/L) 85 100 85 94
Dissolved Magnesium (mg/L) 28 M u1 L5
Dissolved Sodium (mg/L as Na) 29 37 30 35
Dissolved Potassium (mg/L as K) 2.9 2.9 2.0 1.8
Alkalinity (mg/L as CaCO03) 230 270 270 300
Dissolved Sulfate (mg/L as SO4) 21 26 41 )
Dissolved Chloride (mg/L as Cl) 98 120 82 94
Dissolved Fluworide (mg/L as Fl) 0.1 0.0 0.1 0.4
Dissolved Silica (mg/L as Si02) 7.5 7.3 6.2 7.7
Dissolved Nitrogen (mg/L as N) .1 .0 .3 T
Total Phosphorus .03 .04 .01 .00
Turbidity (standard units NTU) 90 21 - 3.5
Dissolved Arsenic (pg/L) <1 - <1 -
Total Arsenic (pg/L) <1 - <1 -
Dissolved Cadmium (pg/L) <1 - <1 -
Total Cadmium (pg/L) <1 - <1
Dissolved Chromium (ug/L) <10 - <10 -
Total Chromium (pg/L) <10 - <10 -
Dissolved Cobalt (ng/L) <1 - <1 -
Total Cobalt (ug/L) 1 - <1 -
Dissolved Copper (pg/L) 2 - 1 -
Suspended Copper (ug/L) ] - 5 -
Total Copper (pg/L) 6 - 6 -
Dissolved Iron (ug/L) 32 - 22 -
Suspended Iron (ug/L) 1100 - 190
Total Iron (pg/L) 1100 - 210 -
Dissolved Lead (pg/L) <1 - 1 -
Suspended Lead (ug/L) - - 5 -
Total Lead (pg/L) 5 - 6 -
Dissolved Manganese (ug/L) 12 b - 30 -
Suspended Manganese (pg/L) 40 - 20 -
Total Manganese (ug/L) 50 - 50 -
Dissolved Mercury (ng/L) <. - <1 -
Total Mercury (ug/L) <.1 - <.1 -
Dissolved Selenium (pg/1) <1 - <1 -
Total Selenium (ug/L) <1 - 1 -
Dissolved Zinc (ug/L) 17 - 13 -
Suspended Zinc (ug/L) 40 - 7 -
Total Zinc (pg/L) 60 - 20 -
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