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SURFACE-WATER FLOW.—Most runoff in streams tributary to the Red River of the North, is from upper reaches of

Middle and Tamarac Rivers.
these streams.

Example: Find the magnitude of a 20-year flood for a site on a tributary stream in the
watershed unit. Drainage area above site is 300 square miles.
30,000 Relation curve (C) shows that for a drainage area of 300 sq. mi. the mean
7| annual flood is 600 cubic feet per second (cfs).
Flood frequency curve (B) shows that for a recurrence interval of 20 years
X the ratio to the mean annual flood is 2.5.
3. Multiply the mean annual flood of 600 cfs (step 1) by the ratio of 2.5
(step 2) to obtain 1,500 cfs, which is the magnitude of a 20-year flood
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CONTRIBUTING DRAINAGE AREA, IN SQUARE MILES

A.—Variation of mean annual flood with drainage area for the Red River of the North
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MINERALIZATION OF SURFACE WATER INCREASES AS DISCHARGE DECREASES
IN STREAMS TRIBUTARY TO THE RED RIVER OF THE NORTH

RECURRENCE INTERVAL, IN YEARS

B.—Flood-frequency curves for Red River of the North and other streams in the Middle River Watershed Unit

AVAILABILITY AND MANAGEMENT OF SURFACE-WATER RESOURCES

Frequent occurrence of overbank flow and long periods of no flow are characteristic of
Without storage, dependable supplies of surface water are available only from the Red River of the North
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C.—Variation of mean annual flood with drainage area for streams tributary to Red River of the North
in the Middle River Watershed Unit

THE MAGNITUDE OF A FLOOD FOR A SELECTED FREQUENCY OF ANY STREAM IN THE MIDDLE RIVER WATERSHED CAN BE DETERMINED FROM FLOOD FREQUENCY AND RELATION CURVES.— Modified from Prior and Hess, 1961
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periods longer than 8 months. river channels.

River Remarks
Problems Considerations Problems Considerations Problems Considerations
Floods which are normally caused | Sites for flood control reservoirs Storage reservoirs constructed
by snowmelt available only on tributary in the upstream watershed
streams since 1950 and proposed
Red River Not present Not present retqrn floyvs from the qurison
of the North Smr:lelntl%w;y";?gr::e saiephpilned " fli’or\‘;/; will increase minimum
Small flows may be expected small dams on Red River of '
during periods of extreme the North or by storage in
drouth. large reservoirs on tributary
streams. 48°45' |
Floods caused by snowmelt in | Spring flooding aggravated by | Floods caused by snowmelt in | Poorlydefined channelsin some Lack of runoff will limit develop-
spring, or summer thunder- snow-blocked channels. Flat spring and summer thunder- areas. Drainage ditches in- ment of surface-water resources.
storms. topography contributes to slow storms. crease the average annual run-
Snake River drainage. off and may increase the Not present to any extent -
o height of flood crests at times. §'
Limited amounts of water may be $
No flow may occur for continuous stored behind small dams in | No flow may be expected for
periods longer than 8 months. river channel. several months most years.
Floods caused by snowmelt in | Spring flooding aggravated by | Floods caused by snowmelt in | Channel gradients are steeper | Floods caused by snowmelt in | Poorly defined channels in some 30" =
spring, or summer thunder- snow-blocked channels. Flat spring, or summer thunder- resulting in less serious flood spring, or summer thunder- areas. Drainage ditchesin- 5
storms. topography contributes to slow storms. problems than in the Lake storms. crease the average annual run-
drainage. Plain or Till Upland. Storage off and may increase the
Middle reservoirs have been proposed height of flood crests at times. S
River in this area. (See figure
showing existing and proposed
reservoirs). Suitable storage
Small amounts of water may be could result in dependable | Periods of no flow may be ex-
No flow may occur for continuous stored behind low dams in | No flow may occur for continuous community supplies and re- pected to occur during fall or High water losses in stream 18 =
periods longer than 7 months. river channel. periods longer than 1 month. duced flooding. winter months. channels may be expected
between points in Lake Plain E
Floods caused by snowmelt in | Spring flooding aggravated by | Floods caused by snowmelt in | Channel gradients are steeper | Floods caused by snowmelt in | Poorly defined channels at some area landtazy stc:rage 'fest‘;r'
spring, or summer thunder- snow-blocked channels.  Flat spring, or summer thunder- resulting in less serious flood spring, or summer thunder- places. Drainage ditches in- ‘é‘r""’s |9ca N TL:IPG 'Iea’:j’ e
storms. topography causes slow drain- storms. problems than in the Lake storms. crease the average annual run- DEERNEOr THIOPRana Srens:
age. Plain or Till Upland. Storage off and may increase the
. reservoirs have been proposed height of flood crests at times.
Tamarac River in this area. (See figure
showing existing and proposed
reservoirs). Suitable storage 48°1—
Small amounts of water may be could result in dependable | Periods of no flow may be ex-
No flow may occur for continuous stored behind low dams in | No flow may occur for continuous community supplies and re- pected to occur during fall or
periods longer than 15 days duced flooding. winter months.

! I

EXPLANATION

>

Existing reservoir

>

Proposed reservoir

10 MILES

EXISTING AND PROPOSED RESERVOIRS IN THE MIDDLE RIVER WATERSHED

WATER RESOURCES OF THE MIDDLE RIVER WATERSHED, NORTHWESTERN MINNESOTA
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