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DEFINITION OF TERMS

Climatic year is the 12-month period April 1 through March 31. The climatic year is designated by
the calendar year in which it begins.

Cubic foot per second (ﬁ3/s) is the rate of discharge representing a volume of 1 cubic foot passing a
given point during 1 second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute or
0.02832 cubic meters per second.

Discharge is the volume of water in the "natural" channel of a stream that passes a given point within
a given period of time. Discharge often is used interchangeably with the term "streamflow".

Drainage area (of a stream at a streamflow-gaging station) is the area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally drains by
gravity into the stream upstream from the station.

Drainage basin is a part of the surface of the Earth that is occupied by a drainage system, which
consists of a surface stream or a body of impounded surface water together with all tributary surface
streams and bodies of impounded surface water.

Gage height is the water-surface elevation referred to some arbitrary gage datum. Gage height often is
used interchangeably with the more general term "stage", although gage height is more appropriate when
used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic observations
of hydrologic data are obtained.

Ground water is the water in the ground that is in the zone of saturation, from which wells, springs,
and ground-water runoff are supplied.

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or distinct
hydrologic feature as delineated by the Office of Water Data Coordination on the State Hydrologic Unit
Maps; each hydrologic unit is identified by an eight-digit number.

Instantaneous discharge is the discharge at a particular instant of time.
Mean is the arithmetic average of a list of values.
Mean discharge is the arithmetic mean of individual discharges during a specific period.

Partial-record station is a particular site where limited streamflow data are collected systematically
over a period of years.

Period of record is the time during which a stream-gaging station is in operation and for which the
records are published.

Probability of occurrence is the likelihood that an event will occur. Probabilities are generally
expressed as a decimal number between 0 and 1. If the probability is 0, the event will not occur; if the
probability is 1, the event will occur absolutely. Probability also can be expressed as a percent, where 0
percent corresponds to 0 probability and 100 percent corresponds to a probability of 1.



Recurrence interval is the average time interval between occurrences of a hydrologic event of a given
or greater magnitude, usually expressed in years.

Regulation is the artificial manipulation of the flow of a stream.

Stage see "gage height"

Standard deviation is a measure of the variability of the values in a list of values.
Stream-gaging station is a gaging station where a record of discharge of a stream is obtained.
Streamflow see "discharge”

Surface water is the water on the surface of the earth.

Water year is the 12-month period October 1 through September 30. The water year is designated by
the calendar year in which it ends and which includes 9 of the 12 months.

vi



STREAMFLOW STATISTICS OF SELECTED
STREAMS IN THE LOWER RED RIVER OF
THE NORTH BASIN, NORTH DAKOTA,
MINNESOTA, AND MANITOBA

By Tara Williams-Sether and Gregg J. Wiche

ABSTRACT

Statistical summaries of streamflow data through water year 1994 for selected active and
discontinued U.S. Geological Survey gaging stations for the Red River of the North Basin
downstream of Halstad, Minnesota, to and including Emerson, Manitoba, are presented in this
report. The summaries for each streamflow-gaging station include (1) station description,

(2) graph of the annual mean discharge for the period of record, (3) statistics of monthly and
annual mean discharges, (4) graph of the annual flow duration, (5) monthly and annual flow
duration, (6) probability of occurrence of annual high discharges, (7) probability of occurrence of
annual low discharges, (8) probability of occurrence of seasonal low discharges, (9) annual peak
discharge and corresponding gage height for the period of record, and (10) monthly and annual
mean discharges for the period of record.

INTRODUCTION

A part of the mission of the United States Geological Survey is the collection of systematic data to
determine the quantity, quality, and use of surface and ground water. A total of 7,292 streamflow-gaging
stations (as of 1994) were operated by the U. S. Geological Survey in the United States, Puerto Rico, and
the Trust Territories of the Pacific Islands (Wahl and others, 1995). Ofthe 7,292 streamflow-gaging
stations, 60 were operated in the Red River of the North Basin upstream of Emerson, Manitoba, excluding
the Devils Lake Basin.

At streamflow-gaging stations, the water level in the river is monitored continually. A relation
between water level and discharge is developed by making periodic discharge measurements throughout
the range in water level. This relation is referred to as a station rating. A continuous record of streamflow
is computed for each gaging station by using the water level record and the station rating.

Knowledge of the magnitude and time distribution of streamflow is essential for all aspects of water
management and environmental planning. Federal, State, and local agencies responsible for the
development and management of North Dakota’s surface-water resources use this knowledge for making
safe, economical, and environmentally sound water-resource planning decisions.

Streamflow statistics published in annual state water reports by the U. S. Geological Survey include
records of daily mean discharge, annual high and low discharge, and annual mean discharge. Other
statistics can be retrieved from U.S. Geological Survey computer files. Water resource managers may go
to various sources to obtain the necessary statistics. These sources may only include active gaging stations
listed in the most recent annual report and, thus, overlook information available for many discontinued
gaging stations.



The purpose of this report is to provide a comprehensive publication summarizing streamflow
statistics through water year 1994 for selected active and discontinued gaging stations for the Red River of
the North Basin downstream of Halstad, Minnesota, to and including Emerson, Manitoba. Active and
discontinued gaging stations listed in this report have a least 10 years of record. These stations are listed in
table 1 and their locations are shown in figure 1.

HISTORY OF THE STREAM-GAGING PROGRAM IN NORTH DAKOTA

Much of the history of the stream-gaging program in North Dakota outlined in this report was written
by Crosby (1970). However, the number of streamflow-gaging stations given in figure 2 may differ from
the number given by Crosby (1970) because the type of gaging stations included may differ. The
collection of systematic streamflow data began in 1882 when a gaging station was established on the Red
River of the North at Grand Forks. This gaging station was a stage station; however, infrequent discharge
measurements were made for navigational purposes. Stage data were obtained on the Missouri River at
Bismarck in 1881-82 and in 1886-89 by the Missouri River Commission. As result of the National
Reclamation Act of 1902 and the disastrous flood in 1897 in the Red River of the North Basin, the U.S.
Geological Survey, in cooperation with the state of North Dakota, established and operated streamflow-
gaging stations from 1901-09 (fig. 2). Additional interest was created as problems with Canada
concerning the division of waters along the international boundary resulted in the formation of the
International Joint Commission in 1912. Eight streamflow-gaging stations were in operation in 1925 when
State cooperation was discontinued (fig. 2). Only five federally operated gaging stations were continued.
State cooperation resumed in 1931, but funds were limited from 1934-38. However, the Rivers and
Harbors Act of 1927 and the Flood Control Acts of 1928 and 1936 resulted in the U.S. Army Corps of
Engineers supporting a large expansion of the stream-gaging program. Forty-one gaging stations were in
operation when the North Dakota-South Dakota U.S. Geological Survey Office was created on October 16,
1944. Plans for the coordinated development of the waters of the Missouri River Basin, with respect to
flood control, navigation, power, and irrigation, were formulated in 1943-44 by the U.S. Army Corps of
Engineers, the Bureau of Reclamation, and the States in the Basin. These plans resulted in a rapid increase
in the stream-gaging program, and, by 1947, 64 gaging stations were in operation in North Dakota. The
number of gaging stations grew steadily from the late 1940’s until the late 1960°’s, and, by 1969, 109
gaging stations were in operation.

During 1969-76, the number of gaging stations in operation remained relatively stable. During the
1970’s, the U.S. Geological Survey established 25 additional gaging stations to monitor the quantity and
quality of streamflow in drainage basins underlain by strippable lignite deposits (Haffield, 1981). By
1979, about 145 gaging stations were in operation in North Dakota. During 1981-83, the number of
gaging stations in operation declined rapidly, and, during 1984-87, the number declined slowly to about
110. Since 1987, the number of gaging stations in operation has been relatively stable at about 105 to 110.

EXPLANATION OF STATION SUMMARIES

Station summaries are presented so that each station description and tables of streamflow statistics and
probabilities of occurrence are presented in the same order and format for each gaging station, including
the same relative placement of the pages. Because the information and statistics in the tables were created
by "data retrievals" or statistical program results, significant figures were not rounded to U.S. Geological
Survey standards. The order of presentation is as follows:

1. station description,
2. graph of the annual mean discharge for the period of record,
3. table of statistics of monthly and annual mean discharges,















EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum
discharges and maximum and minimum gage heights. Unless otherwise qualified, the maximum discharge
is the instantaneous maximum discharge corresponding to the highest gage height that occurred. If the
maximum gage height did not occur on the same day as the maximum discharge, it is listed separately.
Similarly, the minimum discharge is the instantaneous minimum discharge corresponding to the lowest
gage height that occurred, unless qualified and listed otherwise.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included is any information available concerning
major floods or unusually low flows that occurred outside the stated period of record. The information
may not have been obtained by the U.S. Geological Survey.

Statistics of Monthly and Annual Mean Discharges

Statistics of monthly and annual mean discharges presented for each gaging station include (1) the
maximum, minimum, and mean monthly discharges and (2) the maximum, minimum, and mean annual
discharges. The water years (October 1 through September 30) in which the maximum and minimum
discharges occurred are listed with the respective values, and the standard deviation and coefficient of
variation of the monthly and annual mean discharges are listed with the respective values. Also, the
percentage of the annual discharge that is comprised by each monthly mean discharge is listed in the table.

Each of the statistics is explained in the following paragraphs. As an aid to the readers’ understanding
of how the monthly mean and annual mean discharges are determined, data for the gaging station Red
Lake River at Crookston, MN (05079000, p. 143-153) are used as an example. The monthly mean value is
the average of the daily values for the month. The annual mean value is the average of the daily values for
the year. Months or years for which all daily values are not available are not included in the compilation of
statistics.

The maximum monthly mean discharge is the maximum value of all the monthly mean values. The
maximum mean value for October is 2,840 cubic feet per second (ﬁ3/s), which occurred during water year
1972. Similarly, the minimum monthly mean discharge is the minimum value of all the monthly mean
values. The minimum mean value for October is 8.02 ﬂ3/s, which occurred during water year 1937. The
maximum and minimum monthly mean values can be found in the statistics of monthly and annual mean
discharges table or by searching the monthly and annual mean discharges table.

The mean monthly discharge is the mean of all the monthly mean discharges for a given month, and
the standard deviation is a measure of the variability of the values. The mean monthly discharge for
October is 805 ft3/s, and the standard deviation is 689 ft°/s. The monthly mean discharge for October
(mean of the mean monthly values) is the same as the mean of all October daily values for the period of
record used. However, the standard deviation is smaller than the standard deviation obtained using all
daily values. The standard deviation is smaller because the monthly values have less variability than the
daily values.

The coefficient of variation is the ratio of the standard deviation to the mean. The coefficient of
variation is dimensionless. Because monthly mean discharges are generally much greater in spring than in
winter, the standard deviations also are generally much greater in spring than in winter. However, dividing
the standard deviation by the mean monthly discharge tends to equalize the measures for all months so a
more meaningful comparison among months can be made.



The percentage of the annual discharge is the percent of the annual discharge that occurred during
each month. It is calculated by dividing the mean discharge for the month by the total of the 12 monthly
mean discharges and multiplying by 100. Because of rounding of the monthly percentage, the sum of the
12 percentages may not equal 100 percent.

The maximum, minimum, and mean annual discharges are selected or computed from the annual
mean discharges for the period of record. The water years of occurrence of the maximum and minimum
values are listed with the respective values, and the standard deviation of the mean of the annual mean
values is listed with the mean value. The minimum annual mean discharge of 132 ft3/s occurred in 1935,
and the maximum annual mean discharge of 3,130 ft3/s occurred in 1950. The mean annual discharge for
the period of record is 1,110 ft3/s.

Monthly and Annual Flow Duration

The monthly and annual flow duration table is a magnitude and frequency analysis of daily discharge
values. It is computed by tabulating the number of daily discharge values that fall within preselected class
limits, computing the percentage of values within each class, and interpolating discharge values for the
percentages shown in the table. Monthly values are calculated from daily values in all complete months in
the record, and annual figures are calculated for all complete water years. For example, if the 90-percent
flow duration value for October is 101 ft3/s, then 90 percent of all October daily discharge values for the
period of record were equal to or greater than 101 ft/s.

Probability of Occurrence of High or Low Discharges

The probabilities of occurrence of annual high discharges, annual low discharges, and seasonal low
discharges are presented in three tables for each gaging station. Probability of occurrence is an estimate of
the likelihood that a particular discharge in a stream will be equaled or exceeded in 1 year or, in the case of
low flows, the likelihood that the discharge will not be equaled or exceeded during the year. The
probability of occurrence of a high flow is called the exceedance probability, and the probability of
occurrence of low flow is called the nonexceedance probability. For example, if the maximum
instantaneous discharge for the 0.20 exceedance probability is listed as 13,100 ft3/s, then a 20 percent
chance exists that a discharge equal to or greater than 13,100 ft3/s will occur once during the year.

Recurrence interval is another way of expressing annual probability and it is the reciprocal of
probability of occurrence. The recurrence interval for an exceedance probability of 0.20 is 5 years
(1 divided by 0.20). For a long discharge record the annual maximum discharge can be expected to equal
or exceed 13,100 ft3/s on average once every 5 years.

The table of probability of occurrence of annual high discharges for each gaging station lists the
maximum instantaneous discharge and the maximum mean discharge for 3, 7, 15, and 30 consecutive-day
periods for selected exceedance probabilities and recurrence intervals. Values for the maximum
instantaneous discharge are computed from the streamflow record according to the guidelines established
by the Hydrology Subcommittee of the Interagency Advisory Committee on Water Data (1982).
According to the guidelines, adjustments are made for length of record and regional skew.

Values for the maximum mean discharges for 3, 7, 15, and 30 consecutive-day periods are computed
from the annual high mean values of the corresponding periods. The computations are based on the log-
Pearson Type III distribution using values obtained for the water year.



The table of probability of occurrence of annual low discharges for each gaging station lists the
minimum mean discharge for 1, 3, 7, 14, 30, 60, 90, 120, and 183 consecutive-day periods for selected
nonexceedance probabilities and recurrence intervals. Values for the minimum mean discharges are
computed from the annual low discharge values of the corresponding periods using the log-Pearson Type
III distribution. If the log-Pearson Type III distribution curve fails to fit the data at the lower end, a
graphical interpretation is made. Probabilities of annual low discharges are computed using values
obtained for the climatic year (April 1 through March 31).

The table of probability of occurrence of seasonal low discharges for each gaging station lists the
minimum mean discharge for 1, 7, 14, and 30 consecutive-day periods for selected probabilities and
recurrence intervals. These values are computed from the seasonal low mean values of the corresponding
periods using the log-Pearson Type III distribution.

The annual low discharge and the seasonal low discharges that occur in any given year are sensitive to
natural-channel processes, such as evapotranspiration and human-induced hydrologic modifications, such
as the operation of many small water-storage reservoirs; the effects of surface-water withdrawal for
agricultural, municipal, and industrial use; and the effects of return flow to the river. Thus, the statistics in
tables are given for recurrence intervals that generally are within twice the period of record.

DATA CONSIDERATIONS

Period of Record

The reliability of statistical data is related to the length of record for a stream. The Hydrology
Subcommittee of the Interagency Advisory committee on Water Data (1982) recommends that at least
10 years of record be used for computing flood frequency estimates. Therefore, the length of record
criterion for inclusion of a gaging station in this report is at least 10 years. Even with this criterion, the
lengths and continuity of record for the gaging stations vary substantially. Subsequently, extreme high or
low flows may be included in the streamflow record of one gaging station and not in another, resulting in
inconsistencies in the streamflow statistics when comparing gaging station data. Also, longer record
lengths for many of the gaging stations in this report may result in different streamflow statistics when
comparing data in this report with data in previous publications.

Differences in statistical data for pre- and post-regulation periods may not be caused solely by
regulation. Differences also can be attributed to the length of record and climatic variability as expressed
by hydrologic variability. By comparing a statistic that easily can be affected by regulation, such as the
7-day low flow, and a statistic that generally is unaffected by regulation, such as the mean annual
discharge, a determination can be made about the effect of regulation. As an example, the annual 7-day
low flow with a 10-year recurrence interval for the Red River of the North at Fargo (Wiche and Williams-
Sether, 1997) is 0 ft3/s for the pre-regulation period (1901-41) and 17.9 ft3/s for the post-regulation period
(1942-94). The effect of regulation on the mean annual discharge of the Red River of the North can be
assumed to be negligible; however, the mean annual discharge is 403 ft3/s for the pre-regulation period and
741 ft3/s for the post-regulation period. Although annual 7-day low flow for a 10-year recurrence interval
is much greater for the regulation period, the mean annual discharge for the regulated period also is much
greater, indicating that regulation may happen to correspond to a relatively wet period in the Red River of
the North Basin and may not be the sole factor for differences in statistical data for pre- and post-regulation
periods.
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05064900 BEAVER CREEK NEAR FINLEY, ND

LOCATION.--Lat 47°35°40”, long 97°42°18”, in NE1/4 sec.31, T.148 N., R.55 W., Steele County,
Hydrologic Unit 09020109, on right bank 500 ft upstream from bridge on county highway, and 7 mi
northeast of Finley.

DRAINAGE AREA .--160 mi?, approximately.

PERIOD OF RECORD.--October 1964 to current year.

GAGE.--Water-stage recorder and concrete broad-crested weir. Datum of gage is 1,170.08 ft above sea
level.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,900 ft3/s, Apr. 19, 1979, gage height,
8.35 ft; maximum gage height, 9.70 ft, Mar. 14, 1966; no flow at times.

Annual mean discharge
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05064900 BEAVER CREEK NEAR FINLEY, ND--Continued

Statistics of monthly and annual mean discharges

[m, more than 1 year of occurrence]

Maximum Minimum Mean
. Water year . Water year " Standard  Coeffi- Percentage
Month D'i;g,:;ge of D':;L‘ /:;ge of D":’;? /:;ge deviation  cient of of annuai
occurrence occurrence (#%/s) variation  discharge
October 9.30 1983 0 m 1.14 215 1.89 1.09
November 5.04 1994 0 m 0.520 1.02 1.95 0.50
December 2.52 1994 0 m 0.140 0.46 3.21 0.14
January 0.796 1994 0 m 0.030 0.15 5.20 0.03
February 2.61 1984 0 m 0.240 0.56 2.31 0.23
March 64.6 1966 0 m 23.2 214 0.92 22.16
April 244 1979 0.192 1981 50.4 59.2 1.17 48.18
May 47.0 1979 0.042 1977 8.95 12.2 1.36 8.55
June 29.4 1994 0.001 1988 5.00 7.01 1.40 4.78
July 104 1993 0 m 8.67 21.6 2.49 8.28
August 434 1994 0 m 3.96 9.97 2.52 3.78
September 21.2 1993 0 m 241 5.49 2.28 2.30
Annual 243 1979 0.121 1977 8.73 6.78 0.78 100
Annual flow duration
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05064900 BEAVER CREEK NEAR FINLEY, ND--Continued

Probability of occurrence of annual high discharges

[ng, statistic not given]

Maximum mean discharge

(ft3/s)
Exceedance Recurrence ) Maximum
probability interval mstantgneous 3-day period 7-day period 15-day period  30-day period
(vears) (ft°/s)
0.99 1.01 3.6 1.33 0.770 0.534 0.357
0.95 1.05 16.0 7.72 5.11 3.62 242
0.90 1.11 329 17.5 12.2 8.63 5.75
0.80 1.25 73.4 422 30.6 21.7 14.3
0.50 2 281 167 124 85.7 55.7
0.20 5 843 457 328 216 137
0.10 10 1,370 676 469 301 188
0.04 25 2,150 941 625 389 240
0.02 50 2,790 1,120 719 439 269
0.01 100 3,440 1,270 795 478 291
0.005 200 4,110 1,400 856 508 307
0.002 500 5,000 ng ng ng ng
Probability of occurrence of annual low discharges
[ng, statistic not given)
Minimum mean discharge (ft%/s)
Number of consecutlve days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- val
ability (years)
0.05 20 ng ng ng ng ng ng 0 0 0
0.10 10 ng ng ng ng ng ng 0 0 0
0.20 5 ng ng ng ng ng ng 0 0 0
0.50 2 ng ng ng ng ng ng 0 0.009 0.043
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05064900 BEAVER CREEK NEAR FINLEY, ND--Continued

Probability of occurrence of seasonal low discharges
[ng, statistic not given)

Minimum mean discharge (ft%/s)

Number of consecutive days

Non- Recurrence
exceedance intervai 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 ng ng ng ng 0 0 0 0
0.10 10 ng ng ng ng 0 0 0 0
0.20 5 ng ng ng ng 0 0 0 0.085
0.50 2 ng ng ng ng 0 0 0 1.02
June-July-August September-October-November
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0
0.50 2 0 0 0 0 0 0 0 0
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05064900 BEAVER CREEK NEAR FINLEY, ND--Continued

Annual peak discharge and corresponding gage height

[--, no data]
Gage Peak Gage Peak
Water Date heigght discharge Water Date helgght discharge
year (feet) (f3/s) year (feet) (/)
Annual peak discharge, by year, and corresponding gage height
1965 April 11 6.88 1,250 1980 March 31 3.72 100
1966 March 20 7.33 400 1981 July 17 2.89 10.0
1967 April 20 5.52 652 1982 March 30 5.74 700
1968 June 7 3.55 47.0 1983 June 21 4.53 259
1969 April 9 6.55 1,320 1984 March 25 -- 150
1970 June 16 6.49 1,270 1985 March 11 4.49 253
1971 April 5 4.77 392 1986 May 12 4.60 282
1972 May 26 5.65 736 1987 July 22 6.04 688
1973 March 14 4.35 170 1988 March 24 4.07 130
1974 April 11 - 550 1989 April 5 4.55 230
1975 June 22 5.07 472 1990 June 30 2,67 9.70
1976 March 24 5.26 290 1991 May 23 2.65 7.80
1977 March 31 3.00 29.0 1992 March § - 95.0
1978 March 28 7.28 950 1993 July 23 6.42 700
1979 April 19 8.35 1,900 1994 April 24 - 170
Annual peak discharge, from highest to lowest, and corresponding gage height
1979 April 19 8.35 1,900 1986 May 12 4.60 282
1969 April 9 6.55 1,320 1983 June 21 4.53 259
1970 June 16 6.49 1,270 1985 March 11 449 253
1965 April 11 6.88 1,250 1989 April 5 4.55 230
1978 March 28 7.28 950 1973 March 14 4.35 170
1972 May 26 5.65 736 1994 March 24 -- 170
1982 March 30 5.74 700 1984 March 25 -- 150
1993 July 23 6.42 700 1988 March 24 4.07 130
1987 July 22 6.04 688 1980 March 31 3.72 100
1967 April 20 5.52 652 1992 March 5 -- 95.0
1974 April 11 - 550 1968 June 7 3.55 47.0
1975 June 22 5.07 472 1977 March 31 3.00 29.0
1966 March 20 7.33 400 1981 July 17 2.89 10.0
1971 April 5 4.77 392 1990 June 30 2.67 9.70
1976 March 24 5.26 290 1991 May 23 2.65 7.80
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05065500 GOOSE RIVER NEAR PORTLAND, ND

LOCATION.--Lat 47°32°20”, long 97°27°20”, in SE1/4NE1/4 sec.19, T.147 N., R.53 W,, Traill County,
Hydrologic Unit 09020101, on left bank 75 ft upstream from bridge on State Highway 18, 1.2 mi
upstream from unnamed tributary, 4 mi downstream from Beaver Creek, and 5 mi northwest of

Portland.
DRAINAGE AREA .--517 mi? of which about 110 mi? is probably noncontributing.

PERIOD OF RECORD.--October 1939 to September 1975, October 1980 to 1986. Seasonal records only
since 1983.

GAGE.--Water-stage recorder. Datum of gage is 967.48 ft above National Geodetic Vertical Datum of
1929. Prior to Oct. 1, 1956, nonrecording gage at site 2 mi upstream at datum 11.28 ft higher.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,530 ﬁ3/s, May 9, 1950, gage height,
20.12 ft, on basis of contracted opening measurement, present site and datum; no flow at times most

years.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 20-21, 1979, reached a stage of 20.96 ft,
present datum, from floodmark; discharge not determined.

Annual mean discharge
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05065500 GOOSE RIVER NEAR PORTLAND, ND--Continued

Statistics of monthly and annual mean discharges

[m, more than 1 year of occurrence]

Maximum Minimum Mean
. Water year " Water year Standard Coeffi-  Percentage
Month D'?;;‘ /:;ge of D'?;;I?/:;ge of Di‘:’;? /:;ge deviation cient of of annual
occurrence occurrence (ft%/s) variation  discharge
October 10.2 1965 0 m 1.15 2.59 2.25 0.33
November 6.92 1972 0 m 0.830 1.61 1.95 0.23
December 2.96 1970 0 m 0.380 0.78 2.04 0.11
January 1.77 1970 0 m 0.190 0.41 222 0.05
February 3.75 1954 0 m 0.230 0.67 2.93 0.06
March 408 1966 0 m 47.2 79.64 1.69 13.3
April 1,080 1950 0 1981 204 254 1.25 57.5
May 1,390 1950 0 1981 64.0 215 3.36 18.1
June 103 1964 0 m 22.4 26.0 1.16 6.32
July 52.5 1952 0 m 8.98 12.6 1.40 2.54
August 45.5 1966 0 m 3.07 9.10 2.97 0.87
September 29.9 1957 0 m 2.09 5.77 2.75 0.59
Annual 214 1950 0 1981 29.5 38.8 1.31 100
Annual flow duration
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05065500 GOOSE RIVER NEAR PORTLAND, ND--Continued

Probability of occurrence of annual high discharges

[ng, statistic not given]

Maximum mean discharge

(ft%/s)
Exoeeda.nce R?:::::f © ln:‘t::tl;uezus 3-day period 7-day period 15-day period  30-day period
probability (years) (ft3/s)
0.99 1.01 ng 0 0 0 0
0.95 1.05 86.1 26.4 19.2 13.9 9.94
0.90 1.11 139 62.5 459 322 213
0.80 1.25 242 142 105 71.2 448
0.50 2 667 512 383 246 149
0.20 5 1,710 1,500 1,120 689 424
0.10 10 2,720 2,460 1,840 1,110 705
0.04 25 4,360 4,010 2,990 1,770 1,170
0.02 50 5,860 5,390 4,000 2,340 1,610
0.01 100 7,580 6,940 5,140 2,970 2,130
0.005 200 9,530 8630 6,380 3,660 2,710
0.002 500 12,500 ng ng ng ng
Probability of occurrence of annual low discharges
Minimum mean discharge (ft%/s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- val
ability (years)
0.05 20 0 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0 0
0.50 2 0 0 0 0 0 0 0 0 0.032
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05065500 GOOSE RIVER NEAR PORTLAND, ND--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ft/s)

Number of consecutive days

Non- Recurrence
exceedance interval 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0.025
0.50 2 0 0 0 0 0 0 0 1.48
June-July-August September-October-November
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0
0.50 2 0 0 0 0.090 0 0 0 0
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05065500 GOOSE RIVER NEAR PORTLAND, ND--Continued

Annual peak discharge and corresponding gage height

[--, no data]
a Peak a Peak
Water Date hGeigg:t disci:rge Water Date r?eigg:t discharge
year (feet) (#3/s) year (feet) (f3/s)
Annual peak discharge, by year, and corresponding gage height
1940 April 16 7.88 487 1963 April 8 5.83 150
1941 April 9 12.59 1,130 1964 June 22 7.96 381
1942 April § 11.51 850 1965 April 13 18.22 3,740
1943 March 26 14.90 1,200 1966 March 21 14.19 1,190
1944 April 10 5.10 169 1967 April 23 16.05 2,080
1945 March 15 6.70 340 1968 June 10 8.22 448
1946 March 20 9.14 530 1969 April 13 18.17 3,660
1947 March 28 6.95 260 1970 April 27 14.62 1,670
1948 April 21 21.30 4,700 1971 April 9 12.63 1,150
1949 April 7 13.60 1,200 1972 April 17 15.27 1,720
1950 May 9 20.12 8,530 1973 March 17 7.71 247
1951 March 30 12.50 650 1974 April 14 16.40 2,200
1952 April 3 11.45 600 1975 April 19 14.92 1,340
1953 July 4 7.77 367 1976 April 1 10.15 680
1954 June 15 4.28 58 1981 -- -- 0
1955 March 31 10.80 600 1982 April 1 12.32 810
1956 April 16 11.07 550 1983 March 16 9.97 450
1957 September 5 5.95 134 1984 March 27 13.09 1,170
1958 July 27 5.47 95.0 1985 March 17 7.95 270
1959 April 3 4.94 72.0 1986 March 25 10.71 818
1960 April 8 11.45 924 1987 April 8 17.58 2,500
1961 March 10 4.13 71.0 1988 March 29 11.20 500
1962 April 8 15.39 1,610
Annual peak discharge, from highest to lowest, and corresponding gage height
1950 May 9 20.12 8,530 1982 April 1 12.32 810
1948 April 21 21.30 4,700 1976 April 1 10.15 680
1965 April 13 18.22 3,740 1951 March 30 12.50 650
1969 April 13 18.17 3,660 1952 April 3 11.45 600
1987 April 8 17.58 2,500 1955 March 31 10.80 600
1974 April 14 16.40 2,200 1956 April 16 11.07 550
1967 April 23 16.05 2,080 1946 March 20 9.14 530
1972 April 17 15.27 1,720 1988 March 29 11.20 500
1970 April 27 14.62 1,670 1940 April 16 7.88 487
1962 April 8 15.93 1,610 1983 March 16 9.97 450
1975 April 19 14.92 1,340 1968 June 10 8.22 448
1943 March 26 14.90 1,200 1964 June 22 7.96 381
1949 April 7 13.60 1,200 1953 July 4 7.77 367
1966 March 21 14.19 1,190 1945 March 15 6.70 340
1984 March 27 13.09 1,170 1985 March 17 7.95 270
1971 April 9 12.63 1,150 1947 March 28 6.95 260
1941 April 9 12.59 1,130 1973 March 17 7.71 247
1960 April 8 11.45 924 1944 April 10 5.10 169
1942 April 5 11.51 850 1963 April 8 5.83 150
1986 March 25 10.71 818 1957 September 5 5.95 134
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05065500 GOOSE RIVER NEAR PORTLAND, ND--Continued

Annual peak discharge and corresponding gage height—Continued

[--, no data]
Gage Peak Gage Peak
W:‘t:r Date height discharge W::err Date height discharge
y (feet) (ft%/s) y (feet) (fY/s)
Annual peak discharge, from highest to lowest, and corresponding gage height—Continued

1958 July 27 5.47 95.0 1954 June 15 4.28 58
1959 April 3 494 72.0 1981 - - 0
1961 March 10 413 71.0
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05066500 GOOSE RIVER AT HILLSBORO, ND

LOCATION.--Lat 47°24°34”, long 97°03°39”, NW1/4 sec.5, T.145 N, R.50 W,, Traill County,
Hydrologic Unit 09020109, on right bank 600 ft upstream from Foogman Dam in Hillsboro and
27.5 mi upstream from mouth.

DRAINAGE AREA.--1,203 mi? of which about 110 mi? is probably noncontributing.

PERIOD OF RECORD.--March 1931 to current year. No winter records during 1932-34. Monthly
discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder and masonry dam. Datum of gage is 879.52 ft above sea level. Sept. 26,
1941, to Oct. 27, 1965, at site 600 ft downstream at same datum. See WSP 1728 or 1913 for history of
changes prior to Sept. 26, 194].

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,800 /s, Apr. 21, 1979, gage
height, 16.76 ft; no flow at times.

Annual mean discharge
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05066500 GOOSE RIVER AT HILLSBORO, ND--Continued

Statistics of monthly and annual mean discharges

{m, more than 1 year of occurrence]

Maximum Minimum Mean
. Water year " Water year . Standard Coeffi- Percentage
Month D"(‘;';‘fs')ge of D'?::?/:;ge of Duglglas;ge deviation  cient of of annual
occurrence occurrence (ft3/s) variation  discharge
October 62.9 1983 0 m 7.19 134 1.86 0.85
November 46.5 1972 0 m 7.12 9.49 1.33 0.84
December 31.1 1994 0 m 5.03 6.63 1.32 0.59
January 23.2 1994 Q m 3.11 4.22 1.36 0.37
February 16.1 1954 0 m 341 4.40 1.29 0.40
March 1,110 1966 0 1940 139 215 1.55 16.4
April 2,880 1979 6.51 1938 428 577 1.35 50.5
May 2,280 1950 1.12 1939 107 292 2.73 12.6
June 385 1968 1.35 1938 59.4 74.1 1.25 7.02
July 729 1993 0 1940 49.7 123 247 5.87
August 515 1993 0 m 222 73.3 330 2.63
September 326 1994 0 m 16.3 50.1 3.08 1.92
Annual 395 1950 3.47 1937 72.8 77.6 1.07 100
Annual flow duration
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05066500 GOOSE RIVER AT HILLSBORO, ND--Continued

Probability of occurrence of annual high discharges

[ng, statistic not given]

Maximum mean discharge

(f3/s)
Exceedance Rei::::\j:fe insl\t‘::tlz:luezus 3-day period 7-day period 15-day period  30-day period
probabiiity (years) (ft3/s)
0.99 1.01 213 17.1 15.6 11.8 9.25
0.95 1.05 78.2 69.7 59.6 433 30.5
0.90 1.11 148 137 115 81.8 55.0
0.80 1.25 307 292 238 167 108
0.50 2 1,070 1,020 819 561 347
0.20 5 3,110 2,840 2,280 1,540 960
0.10 10 5,080 4,440 3,600 2,430 1,540
0.04 25 8,160 6,720 5,540 3,750 2,440
0.02 50 10,800 8,510 7,120 4,820 3,220
0.01 100 13,700 10,300 8,750 5,940 4,070
0.005 200 16,800 12,100 10,400 7,090 4,980
0.002 500 21,100 ng ng ng ng
Probability of occurrence of annual low discharges
Minimum mean discharge (ft*/s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- vai
ability (years)
0.05 20 0 0 0 0 0 0 0 0 0.014
0.10 10 0 0 0 0 0 0 0 0.016 0.176
0.20 5 0 0 0 0 0 0.088 0.185 0.281 0.453
0.50 2 0.071 0.083 0.142 0.207 0.310 0.620 0.961 1.43 1.97
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05066500 GOOSE RIVER AT HILLSBORO, ND--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ft%/s)

Number of consecutive days

Non- Recurrence
exceedance interval 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 0 0 0 0 0 0 0 0.463
0.10 10 0 0 0 0 0 0 0.016 1.04
0.20 5 0 0 0.063 0.087 0.126 0.201 0.399 2.50
0.50 2 0.708 0.741 0.773 0.906 1.38 1.76 248 11.3
June-July-August September-October-November
0.05 20 0 0 0 0.007 0 0 0 0
0.10 10 0 0 0 0.098 0 0 0 0
0.20 5 0.028 0.061 0.130 0.319 0 0 0.021 0.119
0.50 2 0.614 0.837 1.16 2.02 0.194 0.350 0.440 0.746
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05066500 GOOSE RIVER AT HILLSBORO, ND--Continued

Annual peak discharge and corresponding gage height

[--, no data]
a Peak a k
Water Date I:ai;’:t disc?aaarge Water Date hc:ig:t dis::aarge
year (feet) (f3/s) year (feet) (3/s)
Annual peak discharge, by year, and corresponding gage height
11882  April? - 6,700 1961  March 7 0.66 82.0
11897 April® - 5,700 1962 April 9 8.64 2,350
11904  April? - 5,300 1963  April 8 1.24 290
1916  April? - 4,700 1964  June 14 3.61 1,110
1931  April 7 4.20 100 1965  April 13 14.01 6,800
1932 March 3 15.14 959 1966  March 23 12.17 3,290
1933 March? 10.40 300 1967  April 24 7.81 2,650
1934 April 2 4.95 107 1968  June 12 4.48 1,420
1935  June 14 8.45 697 1969  April 12 14.19 7,640
1936  April 16 13.06 1,660 1970  April 9 9.18 3,040
1937 April 15 3.57 46.0 1971  April 10 44] 1,550
1938  March 15 4.44 104 1972 April 15 6.62 2,380
1939  March 26 11.00 564 1973  March 15 4.05 1,280
1940  April 17 1.66 710 1974  April 15 9.43 3,450
1941 April 11 2.26 1,320 1975  April 19 1.1 3,810
1942 April 6 2.27 1,140 1976  March 29 3.98 1,260
1943 March 29 8.84 3,480 1977  April 11 2.01 86.0
1944  April 10 1.11 304 1978  April 1 10.56 3,800
1945  March 17 1.09 293 1979 April 21 16.76 14,800
1946  March 22 3.22 1,300 1980  March 31 3.55 790
1947  Aprl 13 5.30 1,700 1981  June25 1.83 25.6
1948  April 16 10.63 4,180 1982  April 3 8.89 2,900
1949  April 8 3.38 1,640 1983  March 17 - 1,140
1950  April 19 14.94 9,420 1984  March 29 7.99 2,660
1951  March 31 3.48 1,130 1985  March 16 4.17 1,240
1952 April4 3.33 1,300 1986  March 24 4.81 1,630
1953  July 6 1.36 408 1987  March 26 10.22 3,570
1954 June 15 0.99 231 1988  March 28 3.86 1,060
1955  April 3 2.44 1,220 1989  April 8 9.80 3,000
1956  April 19 2.58 1,390 1990  April 6 2.01 94.0
1957  September 7 1.17 200 1991  June! 2.75 351
1958  July 3 0.69 88.0 1992  March 8 3.69 975
1959  April 5 0.84 143 1993 July 30 12.90 4,360
1960  April 9 3.37 1,360 1994  March 23 6.91 2,160
Annual peak discharge, from highest to lowest, and corresponding gage height
1979  April 21 16.76 14,800 1948  April 16 10.63 4,180
1950  April 19 14.94 9,420 1975 April 19 1.1 3,810
1969  April 12 14.19 7,640 1978  April 1 10.56 3,800
1965  April 13 14.01 6,800 1987  March 26 10.22 3,570
11882 April® - 6,700 1943 March 29 8.84 3,480
11897  April? - 5,700 1974  April 15 9.43 3,450
11904  April - 5,300 1966  March 23 12.17 3,290
1916  Aprit? - 4,700 1970  April 9 9.18 3,040
1993 July 30 12.90 4,360 1989  April 8 9.80 3,000



05066500 GOOSE RIVER AT HILLSBORO, ND--Continued

Annual peak discharge and corresponding gage height—Continued

[--, no data]

Gage Peak Ga Peak
Water Date helgght discharge Water Date helgglft dlsc:\aarge
year (feet) (f%/s) year (feet) (/s)

Annual peak discharge, from highest to lowest, and corresponding gage height—Continued

1982 April 3 8.89 2,900 1988 March 28 3.86 1,060
1984 March 29 7.99 2,660 1992 March 8 3.69 975
1967 April 24 7.81 2,650 1932 March 3 15.14 959
1972 April 15 6.62 2,380 1980 March 31 3.55 790
1962 April 9 8.64 2,350 1940 April 17 1.66 710
1994 March 23 6.91 2,160 1935 June 14 8.45 697
1947 April 13 5.30 1,700 1939 March 26 11.00 564
1936 April 16 13.06 1,660 1953 July 6 1.36 408
1949 April 8 3.38 1,640 1991 June 1 2.75 351
1986 March 24 4.81 1,630 1944 April 10 1.11 304
1971 April 10 441 1,550 1933 March? 10.40 300
1968 June 12 4.48 1,420 1945 March 17 1.09 293
1956 April 19 2.58 1,390 1963 April 8 1.24 290
1960 April 9 3.37 1,360 1954 June 15 0.99 231
1941 April 11 2.26 1,320 1957 September 7 1.17 200
1946 March 22 3.22 1,300 1959 April § 0.84 143
1952 April 4 3.33 1,300 1934 April 2 4.95 107
1973 March 15 4.05 1,280 1938 March 15 4.44 104
1976 March 29 3.98 1,260 1931 April 7 4.20 100
1985 March 16 4.17 1,240 1990 April 6 2.01 94.0
1955 April 3 244 1,220 1958 July 3 0.69 88.0
1942 April 6 227 1,140 1977 April 11 2.01 86.0
1983 March 17 - 1,140 1961 March 7 0.66 82.0
1951 March 31 3.48 1,130 1937 April 15 3.57 46.0
1964 June 14 3.61 1,110 1981 June 25 1.83 25.6

IDetermined by U.S. Army Corps of Engineers; not used in statistics.

2Day of month unknown.
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05067500 MARSH RIVER NEAR SHELLY, MN

LOCATION.--Lat 47°24°45”, long 96°45°50”’, NE!/,NW'/, sec.3, T.145 N., R.48 W., Norman County,
Hydrologic Unit 09020107, near center of span on downstream truss of bridge, 3.8 mi southeast of
Shelly and 10 mi upstream from mouth.

DRAINAGE AREA.--151 mi?.

PERIOD OF RECORD.--March 1944 to September 1983, April 1985 to current year. No winter records
since 1989. Monthly discharge only for March 1944, published in WSP 1308. Operated as a high-

flow partial-record station October 1983 to March 1985.

GAGE.--Water-stage recordér. Datum of gage is 841.14 ft above mean sea level (levels by U.S. Army
Corps of Engineers). Prior to Oct. 1, 1965, nonrecording gage at datum 3.0 ft higher. Oct. 1, 1965, to
May 17, 1989, nonrecording gage at present site and datum.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,880 ﬁ3/s, Apr. 19, 1979, gage height,
23.36 ft, from floodmark; no flow at times.

Annual mean discharge

10007 T 7T T T T T T T T T T T T T T T T T T T 7T
o
O 800 -
O
w
7}
o
f}
a
.—_ —
5 600
u
[V
o
@
S
o
Z 400f -
w
[0]
T
<
T
Q
0 200 .
fa]
0 1111|||||||||” llul. l.|.1||l“||.“|||ll|l“n|ll
S 8 8 8 8 8 2 2 8 § 3 8 9 9 3 8 3 § 2 12 8 8 8 8
- EEEEEEEREEEEEEEEEEEEEEEEN

37



05067500 MARSH RIVER NEAR SHELLY, MN--Continued

Statistics of monthly and annual mean discharges

[m, more than 1 year of occurrence]

Maximum Minimum Mean
Water year Water year Standard  Coeffi-  Percentage
Month Di?:?/:;ge of Di?;?/as;ge of D‘?f‘:!,‘;’s’)ge deviation cient of of annual
occurrence occurrence (f%/s)  variation discharge
October 130 1952 0 m 124 29.0 2.34 1.75
November 102 1952 0 m 10.7 24.8 2.32 1.51
December 77.1 1951 0 m 5.60 16.1 2.87 0.79
January 64.5 1951 0 m 3.79 12.0 3.16 0.53
February 62.1 1951 0 m 3.29 10.8 3.29 0.46
March 437 1945 0 m 69.5 115 1.66 9.80
April 1,270 1947 0.780 1991 289 360 1.25 40.72
May 2,620 1950 1.35 1958 126 381 3.03 178
June 1,030 1950 0 1980 81.6 182 223 11.5
July 821 1950 0 m 73.6 154 2.10 104
August 363 1949 0 m 20.8 58.9 2.84 2.93
September 144 1944 0 m 13.2 314 2.38 1.86
Annual 543 1950 1.24 1977 63.3 92.7 1.46 100
Annual flow duration
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05067500 MARSH RIVER NEAR SHELLY, MN--Continued

Probability of occurrence of annual high discharges
[ng, statistic not given]

Maximum mean discharge

(ft/s)
Exceedance Recurrence ) Maximum ) )
. intervai instantaneous 3-day period 7-day period 15-day period  30-day period
probabiiity (years) (ft%s)
0.99 1.01 37.8 20.9 17.5 134 8.17
0.95 1.05 112 72.5 56.6 40.8 25.8
0.90 1.11 191 132 101 70.9 45.6
0.80 1.25 346 258 193 133 87.2
0.50 2 946 791 587 397 267
0.20 5 2,180 1,980 1,500 1,030 706
0.10 10 3,180 2,960 2,310 1,600 1,110
0.04 25 4,530 4,320 3,480 2,460 1,720
0.02 50 5,560 5,360 4,430 3,190 2,240
0.01 100 6,600 6,390 5,420 3,970 2,790
0.005 200 7,620 7,410 6,430 4,790 3,380
0.002 500 8,940 ng ng ng ng
Probability of occurrence of annual low discharges
Minimum mean discharge (ft%/s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- vai
abiiity (years)
0.05 20 0 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0 0
0.50 2 0 0 0 0 0 0 0.019 0.119 0.410




05067500 MARSH RIVER NEAR SHELLY, MN--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ft%/s)

Number of consecutive days

Non- Recurrence
exceedance interval 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0.182
0.50 2 0 0 0 0 0 0.013 0.140 3.98
June-July-August September-October-November
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0
0.50 2 0 0 0.039 0.448 0 0 0 0.008
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05067500 MARSH RIVER NEAR SHELLY, MN--Continued

Annual peak discharge and corresponding gage height

[--, no data]

Gage Peak Gage Peak
Water Date heigght discharge Water Date height disc?arge
year (feet) (/) year (feet) (t3/s)

Annual peak discharge, by year, and corresponding gage height
1944 July 11 8.64 1,030 1970 April 9 13.38 1,320
1945 March 18 8.48 1,000 1971 April | 10.11 619
1946 March 23 - 1,510 1972 April 15 16.26 2,070
1947 April 14 17.80 4,150 1973 March 16 9.30 366
1948 April 13 - 1,040 1974 April 15 18.87 2,460
1949 June 3 9.83 1,260 1975 April 19 17.81 2,330
1950 May 11 18.96 4,660 1976 March 31 11.32 785
1951 April 8 12.56 2,100 1977 April 10 4.13 42
1952 July 21 7.80 979 1978 April 9 19.22 2,240
1953 June 17 4.11 389 1979 April 19 23.36 4,880
1954 April 13 4.63 376 1980 April 3 9.99 615
1955 April § 4.10 289 1981 May 23 11.03 896
1956 April 13 12.50 1,960 1982 April 2 13.06 1,070
1957 June 23 - 304 1983 March 8 13.84 1,240
1958 July 10 1.48 47 1984 June 11 16.17 2,260
1959 March 31 242 96 1985 May 13 13.23 1,380
1960 April 7 6.04 492 1986 March 30 14.59 1,720
1961 March 9 3.51 100 1987 July 24 15.80 1,730
1962 June 11 9.87 1,240 1988 March 26 7.86 250
1963 April 8 4.60 274 1989 April 7 21.18 3,490
1964 April 22 5.41 450 1990 June 2 6.65 254
1965 April 13 16.87 3,120 1991 May 23 11.88 1,120
1966 April 2 13.85 1,460 1992 March 8 10.36 430
1967 March 30 11.54 866 1993 April 2 13.78 660
1968 March 27 7.35 221 1994 September 19 11.50 995
1969 April 12 22.28 3,910
Annual peak discharge, from highest to lowest, and corresponding gage height

1979 April 19 23.36 4,880 1970 April 9 13.38 1,320
1950 May 11 18.96 4,660 1962 June 11 9.87 1,240
1969 April 12 22.28 3,910 1983 March 8 13.84 1,240
1989 April 7 21.18 3,490 1991 May 23 11.88 1,120
1965 April 13 16.87 3,120 1982 April 2 13.06 1,070
1974 April 15 18.87 2,460 1948 April 13 - 1,040
1975 April 19 17.81 2,330 1944 July 11 8.64 1,030
1984 June 11 16.17 2,260 1945 March 18 8.48 1,000
1978 April 9 19.22 2,240 1994 September 19 11.50 995
1951 April 8 12.56 2,100 1952 July 21 7.80 979
1972 April 15 16.26 2,070 1981 May 23 11.03 896
1956 April 13 12.50 1,960 1967 March 30 11.54 866
1987 July 24 15.80 1,730 1976 March 31 11.32 785
1986 March 30 14.59 1,720 1993 April 2 13.78 660
1946 March 23 - 1,510 1971 April 1 10.11 619
1966 April 2 13.85 1,460 1980 April 3 9.99 615
1985 May 13 13.23 1,380 1960 April 7 6.04 492
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05067500 MARSH RIVER NEAR SHELLY, MN--Continued

Annual peak discharge and corresponding gage height—Continued

[--, no data]
Gage Peak Gage Peak
w::_r Date height discharge w::r Date height discharge
y (feet) (ft%/s) y (feet) (trs)
Annual peak discharge, from highest to lowest, and corresponding gage height--Continued

1964 April 22 5.41 450 1990 June 2 6.65 254
1992 March 8 10.36 430 1988 March 26 7.86 250
1953 June 17 4.11 389 1968 March 27 7.35 221
1954 April 13 4.63 376 1961 March 9 3.51 100
1973 March 16 9.30 366 1959 March 31 2.42 96
1957 June 23 - 304 1958 July 10 1.48 47
1955 April 5 4.10 289 1977 April 10 4.13 42
1963 April 8 4.60 274
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05068000 SAND HILL RIVER AT BELTRAMI, MN

LOCATION.--Lat 47°32°50”, long 96°32°00”, in NE!/,SW/, sec.16, T.147 N., R.46 W., on upstream
side of bridge abutment on U.S. Highway 75 in Beltrami, 150 ft upstream from Great Northern
Railway bridge and 0.25 mi north of post office.

DRAINAGE AREA .--324 mi? includes that of Sand Hill ditch.

PERIOD OF RECORD.--April to November 1943, March 1944 to September 1958. Monthly discharge
only for some periods, published in WSP 1308.

GAGE.--Staff gage. Datum of gage is 896.80 ft above mean sea level, adjustment of 1912 (levels by U.S.
Army Corps of Engineers). Prior to Aug. 28, 1944, reference point at same site and datum.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 291 ft3/s, Apr. 19, 1950, gage height,
5.97 ft, from floodmark; no flow for many days most years.

Annual mean discharge
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05068000 SAND HILL RIVER AT BELTRAMI, MN--Continued

Statistics of monthly and annual mean discharges

[m, more than ! year of occurrence]

Maximum Minimum Mean
Water year Water year Standard  Coeffi- Percentage
Month Di?;;\las;ge of Di?;?,:;ge f DI:;;\/:;ge deviation  cient of of annuai
occurrence occurrence (ft3/s) variation  discharge
October 5.32 1947 0.071 1957 2.09 1.67 0.80 3.52
November 543 1950 0.500 1956 1.88 1.26 0.67 3.17
December 1.43 1945 0 m 0.650 0.47 0.73 1.09
January 0.877 1947 0 m 0.310 0.34 1.12 0.52
February 0.804 1947 0 m 0.220 0.31 1.44 0.36
March 129 1945 0 m 2.05 3.64 1.78 345
April 43.1 1947 0.103 1958 19.5 129 0.66 32.8
May 84.2 1950 0.113 1958 15.0 20.1 1.34 25.3
June 30.4 1947 0.820 1952 9.29 7.66 0.82 15.6
July 22.7 1949 0.229 1957 498 5.63 1.13 8.38
August 7.96 1944 0 m 2.27 2.00 0.88 3.82
September 3.38 1945 0 m 1.20 0.98 0.81 2.03
Annual 134 1950 0.368 1958 5.04 341 0.68 100
Annual flow duration
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05068000 SAND HILL RIVER AT BELTRAMI, MN--Continued

Probability of occurrence of annual high discharges
[ng, statistic not given)

Maximum mean discharge

(ft¥s)
Exceedance Rgcurrence Maximum )
probabiilty l(r;t:ar:/:)l insta(rfltt;r;;ous 3-day period 7-day period 15-day period 30-day period
0.99 1.01 13.9 7.29 4.26 2.17 1.08
0.95 1.05 224 13.6 9.10 5.56 3.26
0.90 1.11 289 18.7 13.2 8.71 5.48
0.80 1.25 39.4 27.1 203 14.3 9.66
0.50 2 71.1 52.9 421 31.8 23.8
0.20 5 129 97.6 79.1 59.5 47.1
0.10 10 176 132 106 77.6 62.2
0.04 25 245 179 140 98.6 79.3
0.02 50 304 216 165 112 90.3
0.01 100 369 254 190 125 99.8
0.005 200 441 294 215 136 108
0.002 500 548 ng ng ng ng
Probability of occurrence of annual low discharges
[ng, statistic not given]
Minimum mean discharge (ft¥s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- vai
abiiity (years)
0.01 100 ng ng 0 0 0 0 0.003 0.057
0.02 50 ng ng 0 0 0 0 0 0.006 0.082
0.05 20 ng ng 0 0 0 0 0 0.014 0.138
0.10 10 ng ng 0 0 0 0 0 0.030 0.213
0.20 5 ng ng 0 0 0 0 0 0.068 0.347
0.50 2 ng ng 0 0 0 0 0.120 0.262 0.788
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05068000 SAND HILL RIVER AT BELTRAMI, MN--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ft%/s)

Number of consecutive days

Non- Recurrence
exceedance intervai 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0
0.20 5 0 0 0 0 0 0 0 0
0.50 2 0 0 0 0 0 0 0 0.346
June-July-August September-October-November
0.05 20 0 0 0 0 0 0 0 0
0.10 10 0 0 0 0 0 0 0 0.046
0.20 5 0 0 0.031 0.224 0 0 0.083 0.159
0.50 2 0.152 0.185 0.480 0.987 0.213 0.274 0.453 0.644




05068000 SAND HILL RIVER AT BELTRAMI, MN--Continued

Annual peak discharge and corresponding gage height

[--, no data]
Gage Peak Gage Peak
W:::r Date height discharge w:::r Date height discharge
y (feet) (ft3/s) y (feet) (#%/s)
Annual peak discharge, by year, and corresponding gage height
1943 April § - 179 1951 April 8 4.10 71
1944 August 12 - 30 1952 April 9 3.20 46
1945 April 12 3.88 53 1953 June 17 3.60 62
1946 March 28 -- 42 1954 June 16 -- 49
1947 June 12 5.20 167 1955 April 4 4.51 54
1948 April 13 -- 75 1956 May 13 4.62 105
1949 June 2 5.00 163 1957 June 23 - 50
1950 April 19 5.97 291 1958 July § 3.21 22
Annual peak discharge, from highest to lowest, and correspending gage height
1950 April 19 5.97 291 1955 April 4 4.51 54
1943 April 13 -- 179 1945 April 12 3.88 53
1947 June 12 5.20 167 1957 June 23 -- 50
1949 June 2 5.00 163 1954 June 16 - 49
1956 May 13 4.62 105 1952 April 9 3.20 46
1948 April 13 -~ 75 1946 March 28 - 42
1951 April 8 4.10 71 1944 August 12 - 30
1953 June 17 3.60 62 1958 July § 3.21 22
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05068500 SAND HILL DITCH AT BELTRAMI, MN

LOCATION.--Lat 47°32°10”, long 96°32°00”, in SE1/4NW1/4 sec.21, T.147 N., R.46 W., near center of
span on downstream side of bridge on U.S. Highway 75, 150 ft upstream from Great Northern Railway
bridge and 0.25 mi south of post office in Beltrami.

DRAINAGE AREA .--Not available.

PERIOD OF RECORD.--March 1943 to September 1958. Winter records incomplete some years.
Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Chain gage. Datum of gage is 883.50 ft above mean sea level, adjustment of 1912 (levels by U.S.
Army Corps of Engineers). Prior to Aug. 26, 1944, reference point and Aug. 26, 1944, to Nov. 21,
1948, chain gage, at same site at datum 12.62 ft higher. Nov. 22, 1948, to Sept. 30, 1956, chain gage at

same site at datum 10.00 ft higher.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,460 ft3/s, Apr. 20, 1950, gage height,

20.99 ft, present datum; maximum gage height, 21.59 ft, present datum, Apr. 19,1950, from
floodmark, backwater from ice; no flow at times.

Annual mean discharge
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05068500 SAND HILL DITCH AT BELTRAMI, MN--Continued

Statistics of monthly and annual mean discharges

Maximum Minimum Mean
Water year . Water year Standard  Coeffi- Percentage
Month Dli,:g:;ge of Dl.:,;:l;llas;ge of DI?;;./:;ge deviation cient of of annuai
occurrence occurrence (ft¥/s) variation  discharge
October 53.4 1946 9.57 1955 219 12.3 0.56 3.79
November 41.7 1958 8.43 1956 21.0 9.32 0.44 3.63
December 25.0 1945 5.09 1956 13.1 5.16 0.39 227
January 14.0 1947 4.90 1948 8.58 2.94 0.34 1.48
February 14.4 1958 0.790 1948 8.32 4.01 0.48 1.44
March 150 1946 0 1944 37.6 48.8 1.30 6.49
April 493 1947 27.5 1958 196 144 0.74 33.8
May 588 1950 234 1958 98.9 136 1.37 17.1
June 222 1947 20.6 1952 76.0 62.0 0.82 13.1
July 178 1950 14.1 1951 51.6 42.8 0.83 8.91
August 113 1944 8.97 1955 25.8 25.2 0.97 4.46
September 52.3 1945 8.49 1954 20.4 16.0 0.79 3.52
Annual 122 1950 22.6 1955 46.2 33.2 0.72 100
Annual flow duration
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05068500 SAND HILL DITCH AT BELTRAMI, MN--Continued

Probability of occurrence of annual high discharges
[ng, statistic not given]

Maximum mean discharge

(ft%/s)
Exceedance Ro:currence ) Maximum ) )
probability zr;t:;-:/:)l msta(nf:;/r:;ous 3-day period 7-day period 15-day period  30-day period
0.99 1.01 68.8 50.1 51.8 46.2 34.6
0.95 1.05 124 92.9 87.0 71.0 49.5
0.90 1.11 168 129 116 90.7 61.7
0.80 1.25 243 192 164 124 82.9
0.50 2 478 408 328 235 160
0.20 5 918 866 673 476 351
0.10 10 1,280 1,280 992 706 559
0.04 25 1,800 1,950 1,510 1,100 958
0.02 50 2,250 2,550 2,000 1,480 1,390
0.01 100 2,730 3,240 2,570 1,940 1,970
0.005 200 3,250 4,040 3,250 2,510 2,760
0.002 500 4,010 ng ng ng ng
Probability of occurrence of annual low discharges
Minimum mean discharge (ft%/s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- vai
abiiity (years)
0.05 20 1.09 1.09 111 1.18 1.23 1.71 3.10 5.34 7.62
0.10 10 1.86 1.87 1.92 2.07 2.18 2.76 4.07 6.05 8.18
0.20 5 3.16 3.19 3.31 3.58 3.80 442 5.46 7.05 9.02
0.50 2 6.25 6.34 6.59 7.12 7.59 8.17 8.65 941 11.3
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05068500 SAND HILL DITCH AT BELTRAMI, MN--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ftals)

Number of consecutive days

Non- Recurrence
exceedance intervai 1 7 14 30 1 7 14 30
probability (years)
December-January-February March-April-May
0.05 20 1.14 1.14 1.20 1.32 0 0 0 0
0.10 10 2.10 2.10 2.17 2.32 0.820 0.825 0.919 1.95
0.20 5 3.80 3.80 3.88 4.06 3.08 3.10 3.41 491
0.50 2 8.08 8.08 8.12 8.24 9.30 9.37 10.0 15.6
June-July-August September-October-November
0.05 20 5.30 5.70 6.16 7.28 5.00 5.34 5.99 7.15
0.10 10 6.50 7.00 7.51 8.94 5.89 6.28 6.95 8.11
0.20 5 8.30 8.97 9.56 11.5 7.23 7.71 8.42 9.60
0.50 2 13.1 14.4 15.3 18.5 10.9 11.8 12.6 14.0
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05068500 SAND HILL DITCH AT BELTRAMI, MN--Continued

Annual peak discharge and corresponding gage height

[--, no data}
Gage Peak Gage Peak
Water Date height discharge w::er' Date height discharge
y (feet) (t/s) y (feet) (ftss)
Annual peak discharge, by year, and corresponding gage height
1943 April § -- 741 1951 April 9 8.46 823
1944 August 15 - 226 1952 April 12 - 315
1945 April 1 - 344 1953 March 29 - 190
1946 March 25 - 564 1954 April 14 - 278
1947 April 16 7.57 1,220 1955 April 7 10.07 551
1948 April 11 7.20 1,050 1956 April 19 - 480
1949 June 2 - 425 1957 June 28 - 370
1950 April 20 - 2,460 1958 July § -- 95
Annual peak discharge, from highest to lowest, and corresponding gage height
1950  April 20 - 2,460 1949 June?2 - 425
1947 April 16 7.57 1,220 1957 June 28 -- 370
1948 April 11 7.20 1,050 1945 April 1 - 344
1951 April 9 8.46 823 1952 April 12 - 315
1943 April § - 741 1954 April 14 -- 278
1946 March 25 - 564 1944  August 15 -- 226
1955 April 7 10.07 551 1953 March 29 - 190
1956 April 19 - 480 1958 July 5 -- 95
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05069000 SAND HILL RIVER AT CLIMAX, MN

LOCATION.--Lat 47°36°43”, long 96°48°52”, in NE!/,NE!/, sec.30, T.148 N., R.48 W., Polk County,
Hydrologic Unit 09020301, on left bank 25 ft upstream from bridge on U.S. Highway 75 in Climax
and 3.7 mi upstream from mouth.

DRAINAGE AREA .--426 mi?.

PERIOD OF RECORD.--March 1943 to September 1984, June 1985 to current year. Winter records
incomplete prior to 1947. Monthly discharge only for some periods, published in WSP 1308 and
1728. October 1984 to May 1985, operated as a high-flow partial-record station.

GAGE.--Water-stage recorder. Datum of gage is 820.10 ft above mean sea level (levels by U.S. Army
Corps of Engineers). Prior to Oct. 1, 1966, nonrecording gage at site 3.2 mi upstream at datum
12.78 ft higher. Oct. 1, 1966, to Sept. 5, 1989, nonrecording gage at present site and datum.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,560 ﬁ3/s, Apr. 14, 1965, gage height,

17.81 ft; maximum gage height, 32.79 ft, Apr. 23, 1979, from floodmark, backwater from Red River of
the North; minimum daily discharge, 1.0 ﬁ3/s, Jan. 17-18, 1962.

Annual mean discharge

500 T T T ! ! I T T T ! ! T I I ! ! T T T l I I !

n [A] »
=] <] [<]
[=] [<] [=]
T T T

DISCHARGE, IN CUBIC FEET PER SECOND
8
' T

mi
(=]

Q
X
o
-

0||||||||||]|| | |
o 0 w © W O 1w o v © w o 0 w © 0 0
2 8 8 8 8 8 8 8 3 B B [ wgmg
2 &8 8 &8 8 &8 %5 5 & &8 83 88 3 & &8 88 & 8 5 & S o &
2222 222 222222 2 22 22 2 2 2 R



$8¢C Lse 8°CS 0s6 S8 (i74 Y4 £ee [£433 001 LLE [ %4 6'S¢ S

(43| £0¢ 47 LL9 I'9 09 [4}! 9 ¢4 [€C LS8 061 L'81 e 01
V'8 L9t $9¢ 6'0S o L9 0l 134! 6L1 <9 €01 VLl 881 S
S'09 9vT (433 SLe 09¢ 08¢ LL (1] 0S1 6Ly LIL 091 Ll 174
69 144 8°0¢ 143 8¢ 9CE 89 0°88 174! S8¢ oS 8vi 8°¢1 Y4
I8¢ 86l 6'8C 8'8C (474 98¢ 8S 9°SL LO1 [44)3 £9¢ (44! (34 0¢
6'le 6L1 'Lz 6'ST 8'IC ¥'Sc Ly L9 S'E6 99¢ L'8¢C 9¢l ovi SE
$°Le 991 1 4Y4 L'eT 0°0¢ 9T L1y 6'6S L8 1 4 8'¢€T o€l (4 ot
138 ¢4 LSI v'ee (44 S8l 1°0C €'LE LTS vyl oLl Lot 14! 9Tl 197
[ Y4 8Pl 1 4 I'ic 'Ll 781 (%3 08y 99 Lyl L8l 0cl 0zl 0s
I'el (R4 661 vl LSl 991 6T S'Ey 9°LS (44! 14! Vil Sl sS
'Lt Lzl €81 9Ll 9vi ISl ¥'sT 1oy vis 8'66 9vi €0l 601 09
43! 611 891 96l Stl 8¢l ¥’ 9°9¢ L9 0'98 9¢l 8¥'6 1ol S9
bl €1l 8¢l 134 14 9¢I (4114 e 1 X474 8L 9Tl 09'L 09'8 0L
6'Cl L0l Lyl Sel 91 el <8l 8'8C 0’6t €19 vl 09'L 0s'L SL
€1l 1ot 9t Ll €01 vol1 991 9°'ST 8'6¢ §Ts (40 089 0L9 08
['ol 09'8 sl 811 SE6 8L'8 st 0'¢C 6'CE 9ty £9'8 () 019 S8
8P'8 ore il 801 ov'L WL eel Lel 9'6C yee 08 ov's 06’y 06
9¢9 08'S 101 9¢'6 0s9 99 0°01 141! 138 74 0've 9 06’y ov'y S6

papa9oxa

10 pajenba

jenuuy 29 ‘AON 100 ‘jdes ‘6ny Anp aunp Aey dy yosepw ‘qod uep abieyosip

shep jo
abejuassagd

puooas 1ad 199 21GND U] ‘UOHEINP MO} [enuue pue Ajyluop

panuiuod--NIN ‘XVYINITO 1V H3AIH T1iH ANVS 00069050

62



05069000 SAND HILL RIVER AT CLIMAX, MN--Continued

Statistics of monthly and annual mean discharges

[m, more than 1 year of occurrence]

Maximum Minimum Mean
. Water year Water year . Standard Coeffi-  Percentage
Month D'?;? I:;ge of D‘?;;‘ Ias I;ge of D'?:;‘Ias;ge deviation  cient of of annuai
occurrence occurrence (ft¥/s) variation  discharge

October 224 1972 9.43 1977 31.7 349 1.10 3.67
November 209 1972 8.64 1956 27.1 28.4 1.05 3.14
December 48.7 1972 5.1 1964 16.9 9.18 0.54 1.96
January 30.1 1986 2.02 1962 12.4 5.96 0.48 1.44
February 46.8 1984 3.55 1962 12.2 6.80 0.56 1.42
March 385 1966 5.81 1948 74.2 91.8 1.24 8.60

April 946 1978 253 1981 343 285 0.83 39.7

May 1,160 1950 23.7 1958 117 163 1.39 13.6

June 596 1984 11.5 1980 95.6 105 1.10 11.1
July 376 1994 8.95 1980 67.5 75.8 1.12 7.82
August 426 1993 6.30 1961 38.2 67.3 1.76 442
September 124 1994 6.49 1955 27.1 252 0.93 3.14

Annual 204 1950 18.4 1977 71.3 43.1 0.60 100
Annual flow duration
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05069000 SAND HILL RIVER AT CLIMAX, MN--Continued

Probability of occurrence of annual high discharges
[ng, statistic not given]

Maximum mean discharge

(ft¥ss)
Exceedance Re.currence . Maximum )
interval instantaneous 3-day period 7-day period 15-day period 30-day period
probability (vears) (ﬂals)
0.99 1.01 106 733 60.1 45.7 344
0.95 1.05 218 158 128 95.7 69.6
0.90 1.11 314 233 188 140 99.9
0.80 1.25 481 369 296 217 153
0.50 2 1,040 847 673 482 328
0.20 5 2,120 1,830 1,440 1,010 670
0.10 10 3,010 2,660 2,110 1,450 951
0.04 25 4,290 3,920 3,100 2,100 1,360
0.02 50 5,350 4,980 3,930 2,640 1,700
0.01 100 6,490 6,140 4,850 3,220 2,070
0.005 200 7,700 7,400 5,850 3,850 2,460
0.002 500 9,420 ng ng ng ng
Probability of occurrence of annual low discharges
Minimum mean discharge (ft%/s)
Number of consecutive days
Non- Recur-
exceed- rence
ance inter- 1 3 7 14 30 60 90 120 183
prob- val
ability (years)
0.05 20 2.55 2.68 2.88 3.22 3.71 4.56 5.37 6.52 8.13
0.10 10 3.30 348 3.70 4.05 4.60 5.45 6.30 7.46 9.13
0.20 s 4.40 4.65 4.90 5.24 5.86 6.71 7.64 8.84 10.7
0.50 2 7.12 7.46 7.79 8.09 8.84 9.75 11.0 12.4 15.0




05069000 SAND HILL RIVER AT CLIMAX, MN--Continued

Probability of occurrence of seasonal low discharges

Minimum mean discharge (ft%/s)

Number of consecutive days

Non- Recurrence
exceedance intervai 1 7 14 30 1 7 14 30
probabiiity (years)
December-January-February March-April-May
0.05 20 2.80 3.01 3.34 377 5.01 5.69 6.08 7.22
0.10 10 3.81 4.06 437 4.79 6.19 6.77 7.26 9.35
0.20 5 5.34 5.64 5.89 6.28 7.88 8.36 9.04 13.0
0.50 2 9.14 9.48 9.61 9.91 12.0 12.6 14.0 25.6
June-July-August September-October-November
0.05 20 4.67 5.57 6.10 7.57 4.83 5.64 6.42 7.34
0.10 10 5.57 6.50 7.14 8.75 5.67 6.61 7.42 8.52
0.20 5 7.00 7.99 8.80 10.7 6.97 8.10 8.96 10.3
0.50 2 113 12.6 14.0 17.1 10.7 12.3 13.4 15.6




05069000 SAND HILL RIVER AT CLIMAX, MN--Continued

Annual peak discharge and corresponding gage height

[--, no data]
Gage Peak Gage Peak
Water Date he?gght dischaarge Water Date heigght discharge
year (feet) (ft¥/s) year (feet) (f%/s)
Annual peak discharge, by year, and corresponding gage height
1943 April 7 10.48 941 1969 April 14 24.57 4,180
1944 August 18 - 226 1970 April 16 13.64 1,980
1945 April 11 9.18 767 1971 April 8 13.60 1,460
1946 March 27 - 675 1972 April 13 14.03 2,160
1947 April 19 13.28 1,840 1973 March 17 11.25 897
1948 April 14 -~ 1,640 1974 April 16 15.87 1,890
1949 June 1 10.40 990 1975 April 20 19.24 2,550
1950 April 22 16.31 3,040 1976 April 2 13.60 1,390
1951 April 11 11.90 1,250 1977 May 31 -- 298
1952 April 12 9.52 544 1978 April 10 27.21 3,060
1953 March 29 - 219 1979 April 20 - 3,400
1954 June 15 -- 489 1980 April 5 10.10 879
1955 April 8 10.35 842 1981 May 24 7.20 362
1956 April 20 10.72 1,370 1982 April 15 10.00 820
1957 June 29 7.06 481 1983 June 14 11.00 1,230
1958 July § -- 168 1984 June 9 15.60 2,850
1959 April 2 7.64 310 1985 August 17 10.50 974
1960 April 6 8.80 460 1986 March 29 16.21 2,000
1961 March 25 4.86 140 1987 July 29 7.95 492
1962 July 8 11.70 1,570 1988 March § 8.94 610
1963 April 7 6.34 300 1989 March 10 25.00 2,430
1964 April 17 9.40 730 1990 June 2 7.52 405
1965 April 14 17.81 4,560 1991 May 23 8.71 613
1966 April 2 17.33 4,220 1992 August 25 - 312
1967 March 30 14.46 2,060 1993 August 3 16.13 1,320
1968 June 7 12.71 1,400 1994 July 8 12.67 1,660
Annual peak discharge, from highest to lowest, and corresponding gage height
1965 April 14 17.81 4,560 1962 July 8 11.70 1,570
1966 April 2 17.33 4,220 1971 April 8 13.60 1,460
1969 April 14 24.57 4,180 1968 June 7 12.71 1,400
1979 April 20 - 3,400 1976 April 2 13.60 1,390
1978 April 10 27.21 3,060 1956 April 20 10.72 1,370
1950 April 22 16.31 3,040 1993 August 3 16.13 1,320
1984 June 9 15.60 2,850 1951 April 11 11.90 1,250
1975 April 20 19.24 2,550 1983 June 14 11.00 1,230
1989 March 10 25.00 2,430 1949 June 1 10.40 990
1972 April 13 14.03 2,160 1985 August 17 10.50 974
1967 March 30 14.46 2,060 1943 April 7 10.48 941
1986 March 29 16.27 2,000 1973 March 17 11.25 897
1970 April 16 13.64 1,980 1980 April 5 10.10 879
1974 April 16 15.87 1,890 1955 April 8 10.35 842
1947 April 19 13.28 1,840 1982 April 15 10.00 820
1994 July 8 12.67 1,660 1945 April 11 9.18 767
1948 April 14 -- 1,640 1964 April 17 9.40 730



05069000 SAND HILL RIVER AT CLIMAX, MN--Continued

Annual peak discharge and corresponding gage height—Continued

[--, no data]
Gage Peak Gage Peak
w::r Date height discharge w:t:rr Date height discharge
y (feet) (%/s) y (feet) (f%/s)
Annual peak discharge, from highest to lowest, and corresponding gage height—Continued

1946 March 27 - 675 1981 May 24 7.20 362
1991 May 23 8.71 613 1992 August 25 - 312
1988 March 5 8.94 610 1959 April 2 7.64 310
1952 April 12 9.52 544 1963 April 7 6.34 300
1987 July 29 7.95 492 1977 May 31 - 298
1954 June 15 - 489 1944 August 18 - 226
1957 June 29 7.06 481 1953 March 29 - 219
1960 April 6 8.80 460 1958 July § - 168
1990 June 2 7.52 405 1961 March 25 4.86 140
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