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SURFACE WATER

Variations of streamflow affect the suitability and quantity of water available for
— various uses. Consideration of magnitude, frequency and time of occur-
’ TTTTTT] rence, effects of streamflow upon quality, and the duration of streamflow
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0.2 Example: Find the recurrence interval of a 1200 cfs flood for the drainage area above Marshall. Lakes
SCALE 1:250 000 comprise 1.7 percent of that area.
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. F 1 — T T i: T ] average discharge map, may be used as a guide). : D.A.=307 sq mi
DAILY DURATION HYDROGRAPH FOR THE YEARS 1943-61
5 0 5 10 15 KILOMETERS 2. Determine magnitude of mean annual flood from relation curve (A), using drainage area size Lake=1.7 percent
DAILY MEAN DISCHARGE IS INFLUENCED BY BASIN CHARAC- (s — o — e s ] and percentage of the basin in lakes. M.A.F.=510 cfs
TERISTICS AND SEASONAL VARIATION IN CLIMATIC FAC- CONTOUR INTERVAL 50 FEET )
TORS.—The narrow range in streamflow duration during November WITH SUPPLEMENTARY CONTOURS AT 25 FOOT INTERVALS 3. Compute ratio to méan annual flood. 1200/510=2.35
tndicates relatively uniform and depen.dal?le streamflow. A wide range SREIN TSRS LEREL 4. From flood-frequency curve (B), determine recurrence interval of flood of selected magnitude
i streamflow duration during March indicates widely fluctuating flows. or magnitude of flood at specified recurrence interval. R.I.=6.7 yrs
THE AVERAGE DISCHARGE IS THE THEORETICAL MAXIMUM RATE OF WATER USAGE WHICH THE STREAM COULD SUSTAIN. FREQUENCY AND MAGNITUDE OF FLOODING IS RELATED TO DRAINAGE AREA
To obtain a constant supply, high flows must be stored to provide water for release than average flow because of losses through evaporation and ground-water recharge, : E ) B ANB PERCENTAG_E OF BASIN IN LAKES e
during periods of low runoff. The actual supply available for use would be less and because adequate reservoir capacity is not available. Small drainage basins with little surface storage allow rapid by lakes and swamps retard surface runoff, resulting in peak flows
runoff, resulting inpeak flows per square mile of highmagnitude per square mile of lower magnitude and longer duration.  Curves
and short duration. Larger basins with greater storage provided Jfrom Prior and Hess (1961).
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FLUCTUATIONS IN STREAMFLOW ARE CAUSED BY VARIATIONS IN PRE CIPITATION AND TEMPERATURE.- ;
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freezmg weather or defwze@t rainfall. The variability of flow indicates the need for storage to imsure more uniform cy-duration relationships. This is because the Redwood River watershed has a umiform
supplies greater than 5 cubic feet per second. climate and physiography. Difference in drainage area above the two stations is the main
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BASE FLOW IS STRONGLY AFFECTED BY SURFICIAL GEOLOGY i
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The more permeable the geologic materials along the water courses, the more along the Redwood River in the eastern half of the basin have a dual effect ' ' '
effective the hydraulic connection between the streams and the ground- on base flow. At their upstream end, streamflow discharges to the ground- EAPLANMATION
o water system. Surficial sand and gravel deposits in southwestern Lyon water system, toward their downstream end, ground water discharges to .
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INDIVIDUAL CHEMICAL CONSTITUENTS SHOW CHANGES WHICH ARE RELATED TO THE REDWOOD RIVER ENVIRONMENT AND DISCHARGE %
0l ] 0.1— Values of major ions in — E )
Sgg\zog: “Rsiver o :::15- Concentrations of total dissolved solids and of most major ions in the river are slightly less Silica concentrations greater than 20 milligrams per liter are generally related to dis- E ’ &
i e e reprasial dhesehied salids than in ground water because of dilution from overland runoff and snowmelt. Water is charges less than 10 cubic feet per second, which are primarily from ground water. Boron = "
Hombers. capragin wilss aicve outh in milligrams per liter. very hard most of the time, and may require treatment to render it suitable for domestic uses. concentrations also vary inversely with discharge. ) = &
of Redwood River :Z;m: o;’fd.‘e?’d‘ 1915 2'0%7 Iron and manganese are precipitated from ground water upon exposure to air, so con- Water color, which results from vegetative decay, is generally higher when storm flow 3 &
I1SC t1- B . . . . ) » * P
SR e pe?rsgeecond centrations in surface water are smaller. The difference in percentages of iron and man- Slushes swampy areas. Municipal wastes and farming areas with barnyards and fertilized o
ganese precipitated is controlled by pH. Sfields contribute nitrates and phosphates to surface runoff. Nitrates and phosphates in > ./
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Ca Mg Na cl S0,  HCO, ' Ca Mg Na cl Su,  HCO, ‘ e . - - . . s / .
Chemical constituents in milligrams per liter, pH, and color found in 42 water samples from Redwood River near Redwood Falls, 1961-1967. Range of discharge: 1-500 cubic feet per second
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A ’ ’
WASTES AND NUTRIENTS, AND VARIATIONS IN DISCHARGE.—The surface water s . 0 l | |
quality is similar to that of water in the glacial drift during periods of base flow and Maximum 0.39 234 0.16 118 0.42 12 178 484 110 0.5 15 14 36 652 50 973 1440 8.5 0 500 1000 1500 2000
throuzhout l]g wide range of dzschargle- I{n the mt?rshg headwategs area (94.2 miles above the Medium 0.18 131 0.03 65 0.17 76 2 279 20 03 3.0 0.09 17 412 5 589 888 7.6 SPECIFIC CONDUCTANCE, IN MICROMHOS PER CENTIMETER AT 25° C
mouth) sulfate concentrations are low because of reducing conditions, common in stagnant -
waters. The maximum dilution of surface water occurs during periods of snowmelt (dis- Wi " - - - = 5‘8 B i o 9 ol 0.0 83 b4 3 e " & LINEAR RELATIONSHIPS BETWEEN SPECIFIC COITTDUCTANCE AND DISSOLVED
solved solids 242). Increases in sodium and chloride concentrations occur ufter periods of US. Public SOLIDS, HARDNESS, AND SULFATES CHARAC I‘ERI_ZE DISCHARGE IN THE
heavy rainfall and recharge to the ground-water system, which flushes sodium chloride Health Service e e e s B gl 58 3. g Yo B el oy et it oy
water from sedimentary-rock aquifers (dissolved solids 1270). raeondintied o = 03 - 0.05 e - - 250 0.7-12 15 - - 250 15 e 500-1000 st the glacial drift; calcium, magnesium, and sulfate are the predominant tons. Variations
drinking water , wm water type occur occasionally, probably caused by discharge of ground water from sedi-
limits mentary-rock aquifers.
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