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THE AVERAGE ANNUAL WATER BUDGET FOR 1940-69 SHOWS THAT WATER ENTERING THE WATERSHED
AS PRECIPITATION IS APPROXIMATELY EQUAL TO RUNOFF PLUS EVAPOTRANSPIRATION

Precipitation increases from north to south and
runoff increases from west to east. Increased runoff
toward the east may be due to poor absorption of water

by compacted loess (windblown silt and very fine sand)
and to discharge of ground water in deeply incised
stream valleys at the downstream end of the watershed.

moisture storage are assumed to
be nearly balanced by long-term

Coliform frequently high.

Coliform frequently high.

considerations indicated.
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92°45’ 92°30’ 92°15% 92°00" i ’ 91,45,° g IOWA 91°30" 91;15, 43°30° : 1 in (inch) = 254 cm (centimetres) = 25.4 mm (millimetres)
Base from U.S. Geological Survey, R.9W R.7W. R.5W. Public supply
Eau Claire, 1953; La Crosse, 1958; —
Mason City, 1954; and St. Paul, 1953 Domestic 1 ft. (foot) 0.3048 m (metres)
SCALE 1:250 000 (population 57,900) 1,920 0 1,920
5 - 5 10 15 MILES 1 mi 2 (square mile) = 2.59 km? (square kilometres)
5 0 5 10 15 20 25 KILOMETRES Industrial 424 0 424
- — = = al 1 acre = 0.405 ha (hectares)
Rural supply
: 1 ac-ft (acre-foot) = 0.1234 hm (hectometres)
(po s 100) LAt O s
THE LAND SURFACE OF THE 2,570-SQUARE-MILE (6,655 km2) ROOT RIVER WATERSHED UNIT, AS DEFINED BY THE STATE OF MINNESOTA, VARIES popuiation <2, e 1 gal (gallon) = 3.785 1 (litres)
FROM ROLLING PRAIRIES IN THE WEST TO PLATEAUS SEPARATED BY DEEPLY INCISED BEDROCK VALLEYS IN THE NORTH AND EAST Livestock 1580 979 1,859
’ p ; ) : : . Ji 1 gpm (gallon per minute = 0.06308 1/s (litres per second
The Root River drains about 1,670 square mailes miles (2,330 km ®). leys. Silty and clayey loam derived from these sedi- S - 5 . gpm (g p ) ( p )
2 . . . . . . mga lon .
(4,325 km?) ant.i falls from an altzt@de of about 1,400 The bed-rock‘valleys were eroded before, during, and ments plays a 'c.ntal role in the dominantly agricultural 1 gpm/ft (gallon per minute per foot) = 0.207 (I/s)/m (litres per second per metre)
Jeet (427 m) at its headwaters area in the west to about after glacial time. Thin loess covers the upland bed- economy of this watershed. St ol
650 feet (198 m) at its mouth. The Whitewater River rock surfaces and extends onto valley slopes in some Topographic quadrangle maps published by the U.S. 1 £t3/s (cubic foot per second) = 0.0283 m?/s (cubic metres per second)
and other small streams that flow directly into the areas. Gray till covers upland areas at the west end Geological Survey are available for the entire water- Industrial 2,170 312 2,482
Mississippi River drain the remaining 900 square of the watershed and extends into some bedrock val- shed. : 1(£t3/s)/mi (cubic foot per second = 0.0176 (m %/s)/km (cubic metres per second
Thermoelectric power 0 6,110 6,110 per mile) per kilometres)
Watershed totals 7311 6.703 14.014 1 ton (short) = 0.9072 t (tonne)
(population 102,000) ’ . i
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( 4 ) . ACKNOWLEDG M ENTS Purpose Considerations Root River Tributaries and minor streams Sand and gravel aquifers Cegaalre\;zlfgu”graquoketa Qubuaug St. Peter aquifer Prairie du Chien aquifer Jordan aquifer Ironton—Galesville aquifer. Mount Simon-Red clastics aquifer
Watersh (.1.b d Watershed boundary The authors gratefully acknowledge the contribution of data for this report
atershed boundary by well owners and drillers in the area. Some well Iogs were obtained For a moderate supply, principal Adequate supply. Many adequate with development of Very high yields possible in river Adequate where present in western part Generally adequate supply where deeply Generally adequate supply except near Adequate supply except near valley Adequate supply throughout the Adequate supply throughout the
from the Minnesota Geological Survey Water analyses by Minnesoti needs are: storage facilities. alluvium. of watershed. buried. . valley outcrops. outcrops. watershed. watershed.
Department of Health and soil maps by U.S. Soil Conservation Service . Quantity
e s . 5 Municipal Minimum available surface water supply
aided the interpretation of water quality. s of 1 ft V¢ (.03 m¥5) or wells
industrial yielding 250 gpm (16 I/s). Restricted areal distribution. Restricted areal distribution. Inadequate supply except in alluvium Yield varies areally because of Locally low yields owing to fineness Yield varies areally because of Very hard water. lron high. Very hard water. lron high. Very hard water. Dissolved solids high.
supply Requires treatment for suspended solids, | Requires treatment for suspended solids, along Mississippi, Root, and Whitewater distribution of fractures. of sand. distribution of fractures. Susceptible to contamination where near Deeply buried.
Quality bacterial disinfection, and removal of | bacterial disinfection, and removal of Rivers. Very hard water. Iron and hardness Very hard water. Very hard water. the surface. Usually saline at bottom of aquifer.
Dissolved-solids concentration less than algal growth. algal growth. Very hard water. Iron generally high. high. Susceptible to contamination where near Susceptible to contamination where near
500 mg/I. Locally high dissolved solids. Susceptible to contamination, requires the surface. the surface, especially through sink
Hardness less than 180 mg/I. Susceptible to contamination. treatment. holes, requires treatment.
- ] t th
o' For an adequate farm supply, needs are: Adequate supply. Adequate for stock. Locally adequate supply in western part Adequate supply where present. Generally adequate supply where 22::2:’:&; :zs:;{able quality Ad:g:’;?p:uw'y except near valley Ad;‘;::::h::;ﬂp'y throughout the Ad::l::rt:hzlépply throughout the
92°45' e 3 : f watershed and in alluvium along Generally acceptable quality. present. ' e = s
. - 2 105 N. Rural Quantity ?h Mississippi and Root Ri . Acceptable quality. Acceptable guality. Acceptable quality.
D(.). = oo J— ) % - doniestic — T Y . e Hnssusslmtn:In olqt ivers. Acceptable quality.
ODGE CQ Sl T\éf‘“ﬂ‘“ _ (| 'jﬁovsm c,{,CO _‘ and-stock enerally acceptable quality.
' @ L.MF i supply Quality Very hard water. Iron high.
ROOT kY TV Dissolved-solids concentration less than Available only to riparian lands. Available only to riparian lands. Thin or absent in most areas. Very hard water. Susceptible to contamination. Very hard water. Very hard water. Iron high. Deeply buried except along Mississippi Very hard water.
- \}K, 1,000 mg/1. Susceptible to contamination. Susceptible to contamination. Very hard water. Iron generally high. Iron high. Very hard water. Susceptible to contamination. Susceptible to contamination. River and adjoining valleys. Deeply buried.
H;‘uw Hokah — 43745 S E LECTE D R E FE R E N C ES Susceptible to contamination. Susceptible to contamination. Usually saline at bottom of aquifer.
T.103 N.
~—] Root A | Leverett, Frank, 1932, Quatemary geology of Minnesota and parts of adjacent For an average farm, needs are: Adequate supply. Adequate supply for limited use from Loc?vlly adet:luzte sgpply Iuln western part Generally adequate supply where present. Generally adequate supply where Adequate supply except near valley Adequate supply except near valley Adequate supply throughout the Adequate supply.
& IS ! ; some. of watershed, and in alluvium along present. outcrops. outcrops. watershed.
k (’/) Caledonia,, 1‘%‘,& i 7 e 9 States: U.S. Geol. Survey Prof. Paper 161’ 1‘_19 p. Mini il b?uantflty Mississippi and Root Rivers. Acceptable quality. Acceptable quality. Acceptable quality.
2 - = ¥ L% ol |Q§ s T n.'GWT) e & ¥ N 3 Patterson, J. L., and Gamble, C. R., 1968, Magnitude and frequency of floods I:;r;ufTaj:a('()aose S‘;/’sf;cg water supply
e S e & §§ 1~ | e 8 1. Sy P 5’ N ° y in the United States, Part 5, Hudson Bay and upper Mississippi River Irrigation saagon or wells yleldlog 260 gom ST
i S A 'j Harmony, ( L /05’““8 Grove ) e, . i . J Harmony, ( 5’ /v SPL"' Grove ™ basins: U.S. Geol. Survey Water-Supply Paper 1678’ 546 p. supply (16 I/s). Available only to riparian lands. Available only to riparian lands. Limits of aquifer not defined locally. Yield varies areally because of Yield varies areally because of Deeply buried.
Base from U.S. Geological Survey, R 13 N\ - "\“ A /@" - y i b | o 101N, Eazsseofrgcr)no UES. %(-I:o!oglcslaglsszsurteyb R.13 vR.L RAN . -./9[ e b { Sloan, R. E., and Austin, G. S., 1966, Geologic map of Minnesota, St. Paul sheet: Quility distribution of fractures. distribution of fractures. Sodium high locally.
. . H . 2R . ey 1 itzen ; L » Bau alre, ; ’ 5 b/ i
1:250,000; Eau Claire, 1953; La Crosse, VI euw 927007 g yroe | MINNESOTA Bam T g S 1958: M i 16k e | ww 927007 g s Minnesota Geol. Survey. Dissolved-solids concentration less than
1958, Mason Clty, 1954; and St. Paul, 92¢15" 43°30 N .o TOWa .o .o .o 43° 30 8; ason Clty, 1954, and St. Paul, 92°1b 43-30,“:\_.._-"—‘“ [ESOTA | " . %
1953 | r7w [ rsw . | 1953 | 7w IPWA I Thiel, G. A., 1944, The geology and underground waters of southern Minne- 2,000 mg/l. (Wilcox, 1955).
045" P 1°15’ 045" 9 s
i e e 9150 sota: Minnesota Geol. Survey Bull. 31 506 p.
o 5 10 15 MILES 0 5 10 15 MILES U.S. Weather Bureau, 1959, Technical Paper No. 37, Evaporation maps for Adequate depth and quality of water for Suitable for wildlife along banks. Suitable habitat along shores and banks.
| gera ] l J Lar | I ! United States: Washington, D. C., U.S. Govt. Printing Office, 12 p fish in lakes and streams. Suitable for fish.
L e — LI B : e e : ’ T for wildlife habitat i
0 5 10 15 KILOMETRES 0 5 10 15 KILOMETRES U.S. Federal Water Pollution Control Administration, 1968, Water Quality Fish and Ad;?;’;},i;f;’ itk i i Soopalbay
Criteria, Report of the National Technical Advisory Committee to the ‘:":_'tif: Wetlands—lakes or potholes surrounded
Secretary of the Interior:Washington,D.C., U.S. Govt.Printing Office, 234p. N Stby marsh :’::s- Rl ma Occasional high water. Fluctuating water stage. Good Adequste, supgly throughout: the
U.S. Public Health Service, 1962, Drinking water standards, 1962: U.S. Public b s 3 Wavaratisd, ~b - dvanfages
29.5 inches 7.2 inches 22.3 inches Health Service Pub.956,61p. . .
740 millimet 183 milli EaE millinal 0 0 Webers, G. F., and Austin, G. S., 1972, Field trip guide book for Paleozoic and e o iivatinsher bt Tl 4 " R o traoni Pl
g inetesk v 14 St (G0 milinietes) ey == + Mesozoi rolsof sotheastern Minnesota: Minnesota Geal. Survey Guide- e e e e o, [ g e e et o vy g, | s
PR I —— RUNOFF EVAPOTRANSPIRATION UNDERFLOW CHANGE IN STORAGE book Series No. 4, 91 p. fishing, and other water sports. Trout present locally. Whitewater River. Poor '
Average annual, for 1940-69 Average annual, from stream- Obtained by difference in water The difference between Long-term gains in ground- Wllco?c, L.V, 19‘55, Classification and use of irrigation waters: U.S. Dept. Ag- Recreation Avil.,'ﬁ,b,,'z,:ﬁ,s,?d'?' lake eottages;and
gaging records for 1940-69 budget ground-water flow into and out water, surface-water, and soil- riculture Circ. 969, 19 p. Aesthetic values and absence of pollution. Occasional high water. Occasional high water. Overall evaluation for purpose and
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