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Peat
Generally, only a few feet thick and underlain by thin deposits of sand. Nearly level and

poorly drained. The peat is the result of the extreme wetness caused by a large con-
centration of seeps and springs

AVERAGE ANNUAL PRECIPITATION RANGES FROM ABOUT 20 INCHES P
NEAR THE RED RIVER OF THE NORTH TO 25 INCHES AT THE EAST-
ERNMOST EXTREMITY OF THE WATERSHED.—The climate of the watershed
18 characterized by cold winters and hot summers. Rainfall during the summer
months is largely from thunderstorms, and generally is adequate for crops. Average
seasonal snowfall is about 40 inches.

The drainage basin of the Buffalo River near Dilworth was used in the estima-

tion of water yield discussed below.
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ALL THE MUNICIPALITIES IN THE WATERSHED OBTAIN WATER FROM
GROUND-WATER SOURCES.— However, the principal supply for the largest water
user, the city of Moorhead, is from the Red River of the North. All municipalities
with sewage systems have sewage treatment facilities.

Clay
Dense, uniform, impermeable, glacial lake clay generally over 50 feet thick. The nearly level
land surface and heavy texture of the soil causes poor natural drainage. Ditching has
been extensive to remove storm runoff. Nearly all the area is cultivated
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be more than 2 inches greater than the average pre- I0 LES

cipitation for the month of July. Mean runoff is
greatest for the month of April—being over twice as
much as for any other individual month.

The estimation of potential evapotranspiration was
computed by the method described by Thornthwaite
and Mather (1957). It is based on the monthly pre-
cipitation and mean temperature for the month.

EXPECTED TO OCCUR ON AN AVERAGE OF ONCE EVERY 2
YEARS— The water yield was estimated for the 3 water years shown on the
graph. They were selected because of the wide range of yearly discharge
occurring for these 3 consecutive years.

WATER FOR IRRIGATION OF CROPS IN THE WATERSHED IS OBTAINED
LARGELY FROM SURFACE WATER SOURCES. —Irrigation is practiced mainly
i the Moorhead-Dilworth area where the water is obtained from the Red River of
the North, Buffalo River, and South Branch Buffalo River. The largest acreages
of land irrigated are near the South Branch Buffalo River.

THE BUFFALO RIVER WATERSHED INCLUDES TWO GENERAL PHYSIOGRAPHIC AREAS —A GLACIAL LAKE PLAIN AND A GLACIAL MORAINE

The lake plain, which was formed by Glacial Lake Agassiz more
than 9,000 years ago, is extremely flat—sloping only a few feet per
mile westward near the Red River of the North. The moraine is

includes most of Clay County and parts of Wilkin, Otter Tail,
Becker, and Norman Counties. The population of the area is
about 45,500—31,000 wrban and 14,500 rural.

raising 18 vmportant in the morainal area. The larger industries
are located in Moorhead and consist of sugar beet, potato, and
davry product processing.

largely an area of gently rolling hills, but in the eastern “tail” of
the watershed the relief locally is over two hundred feet.
The watershed has an area of about 1,690 square miles and

The economy is largely agricultural.
Jarming are dominant in the areas of clay and silt; potato farm-
ing 18 confined mainly to the sandy areas.

Sugar beet and wheat

Dairying and stock

Water-based recreation consists mostly of fishing in the larger
lakes in the morainal area and water-fowl hunting in the area of
prairie potholes—the western part of the morainal area.
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RUNOFF IN THE 1949 WATER YEAR WAS LOW BECAUSE THE PRECIPITA - RUNOFF IN THE 1950 WATER YEAR WAS HIGH AS A RESULT OF GREATER RUNOFF IN THE 1951 WATER YEAR WAS NEAR NORMAL BECAUSE OF
TION WAS BELOW NORMAL DURING THE EARLY SPRING MONTHS. — AVAILABILITY OF WATER FOR RUNOFF DUE TO ABOVE ‘NORMAL ABOUT AVERAGE MOISTURE ACCUMULATION DURING THE FALL
Although summer precipitation was greater than the average, runoff was less than PRECIPITATION AND MOISTURE ACCUMULATION DURING THE FALL, AND WINTER AND ABOUT NORMAL SPRING PRECIPITATION. —Within
normal for these months because of greater evapotranspiration losses resulting from AND ABOVE NORMAL PRECIPITATION DURING THE SPRING WHEN the drainage area the runoff characteristics of the streams differ from a moderately CONCLUSIONS 7. The frequency of recurrence of the long periods of low flow during ACKNOWLEDGMENTS
higher temperatures. EVAPOTRANSPIRATION IS LOW.— Precipitation during the summer resulted variable discharge having a sustained, base flow for the Buffalo River near Hawley - . the severe drought of the 1930’s cannot be adequately defined W s 1 1 well deiers }
in little direct runoff to streams and nearly all the rain during July and August (See hydrograph A) to a more variabte discharge having periods without flow for 1. The annual surface runoff of the drainage basin ranges from less by the short length of streamflow records in the watershed e express our appreciation to the well owners and well drillers in
was lost to evapotranspiration. the South Branch Buffalo River at Sabin (See hydrograph B). The difference in than 0.7 inch to more than 3.2 inches and is normally about 1.4 3. Th y 18 stat tlg d wildlif 4 18 federal the area for their cooperation in providing data for this study.
runoff characteristics results from differences in topography and geology between inches.  Most of the annual runoff occurs in spring and early - t :fa elwe dan t'WI = mana%ementlare; Y ?n et
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valley and drains a lake-dotted, hummocky, morainal area underlain by silty till tions, such as frozen or saturated soil, are favorable for runoff. lalice andp pothole area in the eastern pagrt I:)I;' the. watershed Thornthwaite, C. W., and Mather, J. R., 1957, Instructions and tables
and scattered sand deposits. The South Branch Buffalo River flows in a shallow z Altl:hco.mmum!',lgs 11n thet waten shled fexcept Moo(xi‘headt obtalge;ih all There are some hunting areas along the river banks. ’ for computing potential evapotranspiration and the water balance:
channel and drains o flat lake plain underlain by clay and silt. e sianl v e S0 was 3 il 60 ulbsan o . Mescehens 9. Annual evaporation of about 2.2 cubic feet per second per square R SRR TN ST N R
used about 890 million gallons of water in 1965. mile of lake or reservoir surface must be considered in design gk . . . .
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. ) T , Supp. y groun = : s : saline and alkali soils, Handbook, no. 60: Washington, D. C., U.S.
40 water, is used for municipal water supply by Moorhead. The 10. The moraine is the recharge area for the aquifers within the till Govt. Printing Office
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w g . : system more data are needed on the extent and permeabilities argo quadrangles, North Dakota—Minnesota: U.S. Geol. Survey
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z head in the spring discharge area at the western base of the ranges from less than 400 to more than 1,000 parts per million. St:tt " Wat:r aé ons:;:;ec i 1slrgapc 5 SR8 L e
: . . The water is hard t hard. q 2 :
W moraine the .South Branch Buffalo River 'has low base flo_w (no 13. P (} v it 4 rd U.S. Department of Commerce, Weather Bureau, 1959, Technical
& flow most winters), because of poorly defined surface drainage . Pumpage of ground water in the Moorhead area from 1910 to 1947 . : .
10 v ) ise of poorly 1 nage, 1 A -water Tovals § 0 . - e E Paper No. 37, Evaporation maps for United States: Washington,
£ flat slopes in the lake plain, high evaporation losses and winter owered water levels in wells tapping sand lenses within the till D.C., U.S. Govt. Printing Office, 12 p
= freezeup. causing a substantial decrease in well yields. Concern with de- e ’ ’ '
6. Flat land surface, small capacity channels and low gradient of clining water levels‘fl.'om 1949 to 1?60 in the channel sand aquifer
channels contribute to flooding along the Buffalo and South resulted in the decision by the city water managers to obtain
Branch Buffalo Rivers in the lake plain. Most of the floods on additional supplies from the Red River of the North. More
: i i 0 ‘ the major streams occur as the result of snowmelt and spring hydrologic and geologic information is needed to determine the
5 ' ; J = - : rains. maximum sustained yields of heavily developed aquifers and
FEB MAR APR MAY JUNE JULY AUG SEPT MAY JUNE JULY AUG SEPT MAY JUNE JULY AUG SEPT the feasibility of artificial recharge.
1948 1949 1950 1951
THE RUNOFF FROM 322 SQUARE MILES IN THE MORAINAL AREA CONTRIBUTES OVER HALF OF THE FLOW OF THE BUFFALO RIVER NEAR DILWORTH
However, during the early spring the runoff from the South water supply and pollution alleviation would necessitate use deposits that border the South Branch Buffalo River north of
Branch Buffalo River may considerably exceed that from the of storage, either underground or on the surface. Surface- Sabin. The Buffalo River has been suggested as a source for
morainal area. storage sites are available mostly in the morainal area and recharge of the channel aquifer in the vicinity of Dilworth
Management of runoff from the Buffalo River for large underground storage could be developed in the sandy channel near the Moorhead municipal wells.
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