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PRECIPITATION = RUNOFF + EVAPOTRANSPIRATION = UNDERFLOW == CHANGE IN STORAGE
Average annual, for 1940-69 Average annual, from stream- Obtained by difference in water The difference between ground- Long-term gains in ground-water,
gaging records for 1940-69 budget water flow into and out of the surface-water, and soil-moisture
watershed is estimated to be less storage are assumed to be nearly
than 0.1 inch (0.25 ¢m) balanced by losses
THE AVERAGE ANNUAL WATER BUDGET FOR 1940-69 SHOWS
THAT PRECIPITATION ON THE WATERSHED IS APPROXI-
MATELY EQUAL TO SURFACE RUNOFF PLUS EVAPOTRAN-
SPIRATION.—The areal distribution of precipitation is fairly uniform
despite wide daily variations in summer caused by local storms. The
runoff increase from west to east is due in part to greater discharge of
ground water to the deeply incised stream wvalleys in the downstream
(east) end of the watershed. The runoff increase may also be re-
lated to greater relief in the east, resulting in more rapid runoff and
allowing less time for evapotranspiration.
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THE 1,676 SQUARE MILES (4,341 km2) OF LAND SURFACE IN
THE ZUMBRO RIVER WATERSHED UNIT (AS ESTABLISHED A
BY THE STATE OF MINNESOTA) VARIES FROM GENTLY e 92.045'
ROLLING PRAIRIE LAND IN THE WEST AND SOUTH TO AN <
AREA OF PLATEAUS SEPARATED BY VALLEYS DEEPLY Q,
INCISED INTO BEDROCK IN THE NORTHEAST.— The Zumbro &) Q)Q)
River drains 1,,28 square miles (3,699 km?2) and falls from about 1,300 Q @)
feet (400 m) altitude in its headwaters to 665 feet (200 m) at its mouth. (ov N
The remaining 248 square miles (642 km?2) included in the watershed
is drained by small creeks flowing directly into the Mississippi River.
The valleys were eroded into bedrock before, during, and after glacial
time. A thin deposit (loess) of windblown silt and very fine sand
mantles the upland surfaces and extends short distances down valley
slopes in some areas. The loess soil and prairie loam of the gently rol-
ling uplands are very fertile and play a vital role in the predominantly
agricultural economy. 0 5 10 15 20 25 MILES
Topographic quadrangle maps published by the U.S. Geological Sur- [ I , : : L 4 I
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EVALUATION OF WATER RESOURCES MUNICIPAL SUPPLIES WATER USE 1970
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‘ Cedar Valley —Maquoketa— _ . . : ) . . . - : ” = 2 e supply
Purpose Considerations Zumbro River l Tributaries and minor streams Sand and gravel aquifers Duab;uquein alez(zliuz:)q\fifzr St. Peter aquifer Prairie du Chien aquifer Jordan aquifer Ironton—Galesville aquifer Mount Simon—Red clastics aquifer ‘E § ] § _ % ol % - § " E - g, ® 'g ® ’g za . - Domestic
1 a5 = & o @ | E' ] EE f;j 2 2 = : = = 2 S S £ ~ -~ = % (population 89,245) 2,590 2,590
Adequate supply. Many adequate with development of Very high yields possible in river Adequate in southern and Generally adequate supply where Generally adequate supply ex- Adequate supply except near Adequate supply throughout the Adequate supply throughout the water- Municipality 'g 15 g, & fé % =) % a3 E = = = _ E ; =) g’ ~ | > E 2 §‘ 3 = 8 © = 2 (&) Industrial 1.070 0 1.070
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! 3 ieldi . . ; J— = : S Livestock 4 7
. and b (2)23 gcrf);((i 10 631751) Ll i Restricted areal distribution. | Restricted areal distribution. Inadequate supply except in allu- Very hard water. Iron and dis- Locally low yields due to fineness Yield varies areally because of Very hard water. Iron high. Very hard water. Iron high. Very hard water. Dissolved solids high. << 2] \.'es "’C 936 38 1,320
industrial Q;lali 5 Very hard water. | Very hard water. vium along Mississippi and Zum- solved solids high. of sand. distribution of fractures. Deeply buried. Bellechester 199 -- 4 4 12 60 | Prairie du Chien Opc —= 1 175 = = e . = s = —_ Irrigation S 2 7
supply Bissoiveil:solits CoienlEss Wt 560 Suspended solids and coliform Suspended solids and coliform high. bro Rivers. Susceptible to contamination, Very hard water. Susceptible to contamination St. Peter and Osp i Self supplied
l:sgo/l ssolids co S thai high. Susceptible to contamination. requires treatment. where near the surface, es- Byicon 1419 53 53 144 102 Prairie du Chien Opc 310 1 510 190 6.5 T 0.74 15 <0.5 e 280 Industrial 1.160 14 1.170
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high. Locally high dissolved of distribution of fractures. requires treatment. Clarermont 20 5 PP S
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. Dubuque-Galena Og (population 124 ,835) 6,760 404 7,160
—— . Dodge Center 1,603 3 52 55 151 94 Jordan €j 91 2 913 650 9.7 1,570 .02 19 <1.0 300 260
Adequate supply. Adequate for stock. Locally adequate supply in west- Adequate supply where present. Generally adequate supply where Adequate supply. Adequate supply except near Adequate supply throughout the Adequate supply throughout the water- Goodhue 539 E 19 19 51 94 Priitic dulGhien- B 262 1 314 200 _ 432 02 12 17 2 9
ern and southern part, of water- Generally acceptable quality. present. Generally acceptable quality. valley outcrops. watershed. shed. Jordan 3 gpc - A0 i =2 290 METRIC CONVERSION TABLE
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— —— — il el per second) per second)
Foran a;/erage il nedds are: Adequate supply . Adequate supply for limited use from Locally adequate supply in west- Generally adequate supply Generally adequate supply where Adequate supply except near Adequate supply except near Adequate supply throughout the Adequate supply. 7 ) St Pe Yot Osp — 1 181 110 54 18 62 14 380 320 1 ft*/s/mi (cubic foot per =0.0176 m?/s/km (cubic meters
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U.S. Public Health Service, 1962, Drinking Water Standards, 1962: U.S.
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Esthetic values and absence of pollution. Occasional high water. Oceasiandl high water. WATER USAGE IS A VERY SMALL PART OF THE WATER data by many well owners, drillers, and municipalities. Some well logs
Sl fregentyiih: i e M e ea e i el were obtained from the Minnesota Geological Survey. Data from test
o Zei%?;;efﬁ% ffo;ozfgg;;niznga e T holes drilled by the Northern States Power Company and the Soil Con-
cm) over the entire watershed, or less thon 1 percent of inflow (average servalilon Service, US Department of Agncultux:e, were helpful.
annual precipitation). Total quantity of water, thus, is of lesser con- Chemical and bacterial analyses of water by the Minnesota Depart-
cern than local availability and quality of water. ment of Health were useful in the interpretation of water quality.
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