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I ntroduction

This report uses streamflow records from King Hill, Idaho. King hill islocated in
south-west Idaho. | have obtained the following information about the gaging station and
watershed at King Hill, Idaho:

Location: 43 degrees latitude, 115 degrees, 12 minutes longitude

Area of watershed above gaging station: 35,800 square miles

Type of water stage measurement instrument: Water-stage recorder

Reliability of record: Recordsare excellent. Record from 1909 to present

Shape of watershed: See contour map in appendix C

Size of watershed: Huge watershed, covering much of eastern and central Idaho
Topography and elevation of watershed: Rugged, mean elevation of 6040 ft
Other factors: Flow in the Snake River at King Hill is regulated by American Falls
Reservoir 168.4 miles upstream. Occasional fluctuation in the river is caused by
hydroelectric plants upstream. At times, practically the entire flow is diverted at
Milner (upstream) during irrigation season. Lots of the flow at King Hill is derived
from springs and seepage entering below Milner. Diversions above the station irrigate
about 2.45 million acres.

The American Falls Reservoir, located 168.4 miles upstream from the King Hill
gaging station, regulates flow through King Hill. This means there are not large
deviations in flows through King Hill from one year to the next.

The purpose of this report was to analyze the daily streamflow records for an
entire year at the King Hill gaging station. Using the daily streamflow records at King
Hill, 1 plotted a hydrograph for the year. Using this hydrograph, | plotted the flow
duration curve. The resulting graph and values are in appendix C.

Using the flow duration curve, | calculated the output of a power plant with 200 ft.
of head and the flow available 60% of the time. Then, | calculated the number of days that
water would be available if 75% of the median year average flow was necessary for the
project.



ObjectivesProcedure

For the objectives and procedure, | have included the lab handout. Y ou can find
the lab handout in the appendix.

Results
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Figure 1: Streamflow hydrograph and flow duration curve created from values at the gaging station on
the Snake River at King Hill, Idaho. Water year 1970.



Table 1: Flow data, output from a hydroelectric plant, and irrigation period values collected from the
Snake River at King Hill, Idaho. Median water year--1970.

Parameter Value
Location Snake River, King Hill, Idaho
Median year minimum flow (cfs) 6,630
Median year maximum flow (cfs) 23,800
Median year average flow (cfs) 10,433
Median year median flow (cfs) 9,505
Standard Deviation (cfs) 3,226
Head at proposed hydroelectric plant (ft) 200
Flow available 60% of time (cfs) 8,800
Power available at proposed hydroelectric plant (horsepower) 149,760
Power available at proposed hydroelectric plant (kilowatts) 111,680
75% of median year average flow (cfs) 7,825
Days water would be available for irrigation project (days) 294
Percent time water would be available for irrigation project 80.5%
Discussion

Y ou can see the results in figure 1 and table 1.

Streamflow hydrograph. From the streamflow hydrograph, you can see that the
flow varies as you would expect. Through much of the year, the streamflow stays fairly
constant. But when the spring runoff occurs, there is a huge peak in flow.

Flow duration curve. The flow duration curve shows the number of days during
the year that the streamflow will be at a certain value. The peak streamflow will only
occur one day out of the year, so it appears in the upper left of aflow-time graph. The
minimum streamflow will occur all days of the year, so it appears at the lower right of the
flow-time graph.

The“run-of-the-river” power plant. The run-of-the-river power plant can be
constructed without adam. One of these power stations would take advantage of the
steep dope of the river. Flow would be diverted from the river, run along the river at a
small slope, and the resulting head and flow would be used downstream to generate
power. Thereisone of these old contraptions here in Provo, but it is no longer in
operation. Asyou can seein table 2 above, a power plant on the Snake River at King Hill
would generate 111,680 kW with an available head of 200 ft, flow available 60% of the
time, and an efficiency of 75%.

The proposed irrigation project. If it was determined that 75% of the median
year average flow was necessary for a proposed irrigation project on the river, water
would be available 294 days out of the year. This means water would be available 80.5%
of thetime. The lab asks why the number of days is not necessarily 0.75(365)=274 days if
| am using 75% of the average flow. It is because the flow duration curveisnot linear.

Calculations
The calculations were fairly straightforward and involved tabulating the data,

calculating the average value over the 1-year study period, and determining the flow
duration curve. My calculations, data, and graphs are located in Appendix C.



The calculations for the power produced at the run-of-the-river power plant and
the number of days water would be available for irrigation was alittle more involved. To
calculate the power produced at the power plant, | used the power equation:

Power = efficiency” g Q" H|

where gisthe unit weight of water, 62.4 pcf, Q isthe flowrate, and H is the head (height
of water) above the plant.
| used the appropriate conversion factors to convert to horsepower and kilowatts.
To determine the irrigation project requirements, | took 75% of the average yearly
flow. Using the flow duration curve, | determined that 75% of the average yearly flow
would be available 80.5% of the time.

Conclusions/Applications

Streamflow hydrographs and flow duration curves are extremely useful in sizing
and determining the capacity of water projects.

From the flow duration curve, engineers can determine the minimum and maximum
flows and the flowrate that would be available for a certain percentage of time at a station.
Engineers and hydrologists can create these flow duration curves from a streamflow
hydrograph. The flow duration curve can be used for the following purposes:

When an engineers size dams or water control structures, they can use a flow duration
curve to determine the flows that would occur and how long those flows would occur.
Engineers can use flow duration curves to determine the amount of flow that would be
available for a given percentage of time. Just asin thislab, this flow could be used to
determine the power generated in a run-of-the-river power plant or to determine the
amount of irrigation water available for a given percent of time.

Appendix
Appendix A: References
Wanidlista, Martin. Hydrology and Water Quantity Control. John Wiley and Sons,
Inc. 1990.
United States Department of Interior, Geological Survey. Water Supply Papers-
Basin 13, 1970 data.

The lab handout and my calculations are located on the following pages.
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