Appendix D4: Tributary Volume Frequency
Curves
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Summary Statistics

Solution: Analytical-Bulletin 17C/EMA
Distribution: Log Pearson Type 3
Plotting Positions: Hirsch-Stedinger
(Observed), Median (Low Outliers)

1 05 02

Years
Systematic Record: 70 Years

Rush River near Amenia, ND
USGS Gage ID 05060500
Volume Frequency Analysis
Mean Daily Flows
Water Years in Record: 1947-2016
Drainage Area: 116 sq. mi
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Solution: Analytical-Bulletin 17C/EMA Systematic Record: 86 Years

Distribution: Log Pearson Type 3
Plotting Positions: Hirsch-Stedinger
(Observed), Median (Low Outliers)

Buffalo River near Dilworth, MN
USGS Gage ID 05062000
Volume-Frequency Analysis
Mean Daily Flows
Water Years in Record: 1931-2016
Drainage Area: 975 sq. mi

D4-3




Volume Frequency Plot

Return Period 10 20 50 100 200 500
100,000
10,000 > —
—_
& 1,000
)
)
9 Analytical Curve AIP L]
‘C__ES ¢ Observed Events: AIP =
8 ® Low Outliers: AIP ]
[a) Analytical Curve 1-day L
100 ¢ Observed Events: 1-day :
® Low Outliers: 1-day ]
Analytical Curve 3-day ]
¢ Observed Events: 3-day ]
7777777777 ® Low Outliers: 3-day N
Analytical Curve 7-day -
y.4 Observed Events: 7-day
10 Low Outliers: 7-day —
Analytical Curve 15-day ]
# Observed Events: 15-day ||
® Low Outliers: 15-day N
Analytical Curve 30-day |
¢ Observed Events: 30-day *
e Low Outliers: 30-day [
1 NNNRN I I N AN INAEN W
90 80 70 60 50 40 30 20 10 5 2 1 05 02
Exceedance Frequency (in %)
Summary Statistics Years
Solution: Analytical-Bulletin 17C/EMA Systematic Record: 86 Years
Distribution: Log Pearson Type 3 Historic Period: 135 Years Goose River near Hi"SbOl‘O, ND
Plotting Positions: Hirsch-Stedinger Missing records 1882-1930 USGS Gage ID 05066500

(Observed), Median (Low Outliers) .
Volume-Frequency Analysis

Mean Daily Flows
Water Years in Record: 1931-2016
Drainage Area: 1,093 sq. mi
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Summary Statistics

Solution: Analytical-Bulletin 17C/EMA
Distribution: Log Pearson Type 3
Plotting Positions: Hirsch-Stedinger
(Observed), Median (Low Outliers)

Years

Systematic Record: 101 Years
Missing Records 1918-1919,
1922, 1925-1928
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Thief River near Thief River Falls, MN
USGS Gage ID 05076000
Volume-Frequency Analysis
Mean Daily Flows
Water Years in Record: 1909-1917,1920-1921,
1923-1924, 1929-2016
Drainage Area: 985 sq. mi
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Summary Statistics

Solution: Analytical-Bulletin 17C/EMA
Distribution: Log Pearson Type 3
Plotting Positions: Hirsch-Stedinger
(Observed), Median (Low Outliers)

Years

Systematic Record: 55 Years
Historic Period: 66
Missing Records 1991-2001

Snake River near Warren, MN

USGS Gage ID 05085450
Volume-Frequency Analysis
Mean Daily Flows

Water Years in Record: 1951-1990, 2001-2016

Drainage Area: 176 sq. mi
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Solution: Analytical-Bulletin 17C/EMA Systematic Record: 55 Years A )
Distribution: Log Pearson Type 3 Total Period: 66 Years Middle River near Argyle, MN
Plotting Positions: Hirsch-Stedinger Missing Records 1991-2001 USGS Gage ID 05087500

(Observed), Median (Low Outliers)

Volume-Frequency Analysis

Mean Daily Flows

Water Years in Record: 1951-1990, 2002-2016
Drainage Area: 255 sq. mi
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Solution: Analytical-Bulletin 17C/EMA Systematic Record: 103 Years ) L. ) )
Distribution: Log Pearson Type 3 Total Period: 104 Roseau River near Dominion City, Manitoba
Plotting Positions: Hirsch-Stedinger Missing events in 1915 ENVCA Gage ID 050D001

(Observed), Median (Low Outliers) .
Volume Frequency Analysis

Mean Daily Flows
Water Years in Record: 1913-1914, 1916-2016
Drainage Area: 1,938 sq. mi
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Summary Statistics

Solution: Analytical Bulletin 17C EMA
Distribution: Log Pearson Type 3
Plotting Positions: H-S (observed),
Median (low outliers)

Number of Events
Historic Events: 0

Years
Systematic Record: 110 Years
Total Period: 113 Years

Notes

MOVE.3 Record Extension with
Pembina River at Neche, ND USGS
Gage ID 05100000

05 0.2

Pembina River at Walhalla, ND

USGS Gage ID 05099600
Volume Frequency Analysis
Mean Daily Peak Flows

Water Years in Record: 1904-1915, 1919-2016

Drainage Area: 3,350 sq. mi.
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Summary Statistics

Solution: Analytical Bulletin 17C EMA
Distribution: Log Pearson Type 3
Plotting Positions: H-S (observed),
Median (low outliers)

Number of Events
Historic Events: 0

Years
Systematic Record: 110 Years
Total Period: 113 Years

Pembina River at Neche, ND
USGS Gage ID 05100000
Volume Frequency Analysis
Mean Daily Peak Flows
Water Years in Record: 1904-1915, 1919-2016
Drainage Area: 3,410 sq. mi.
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