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THE LOWER MINNESOTA RIVER WATERSHED, AN AREA OF 2,005 SQUARE THE AVERAGE ANNUAL WATER BUDGET FOR THE 30 YEAR water entering the area as precipitation is balanced by runoff and
MILES, IS FAIRLY FLAT WEST OF THE MINNESOTA RIVER, BUT RISES PERIOD, 1940-69, SHOWS 28.8 INCHES OF PRECIPITATION evapotranspiration; that is, inflow equals outflow plus or minus a
TO A HILLY RIDGE ALONG THE EAST SIDE OF THE WATERSHED—Most ENTERING THE SYSTEM, OF WHICH ALMOST 85 PERCENT change in storage. Ground-water recharge is assumed to be balanced
of the area is covered by ground moraine cut deeply by the Minnesota River and less RETURNS TO THE ATMOSPHERE AS EVAPOTRANSPIRA- (or canceled) by ground-water discharge. The difference between
deeply by its tributaries. Surface drainage is toward the Minnesota River, which ﬂdws TION—The water budget shows the annual average balance between underflow into and out of the watershed is small, and changes in
northeastward and discharges into the Mississippt River at the northeast corner of the to.tal wqte*r gains and losses: For ease of comparison, al.l water-quan- ground-water storage are insignificant.
watershed. The configuration of the water table, generally between 10 and 50 feet below tity units are converted to inches per year. The equation states that
land surface, is a subdued replica of the land surface. Shallow ground water moves
generally toward local streams and then into the Minnesota River.
MUNICIPAL DATA EVALUATION OF WATER RESOURCES
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E E é E § s pe = é‘:’ g a =2 = & S = Quantity mite. Locally New Rich- rence. Ironton-Galesville aquifer
< 2 | < é E zZ | < g< = - 5 = Minimum available surface wa- mond Sandstone yields at the top and Mt. Simon
| ter supply of 1 cfs or wells adequate supply. at the base.
| Municipal 'yielding 250 gpm.
33 61 | 256 91 171 2 670 | 800 | 21 | ------ 0.75 | 140 1.6 430 and ] , : _ ) _ _ ,
industrial Quality Requires treatment. Requires treatment. | Requires treatment. Considerable local variation Inadequate yield. Locally low yields due to Yield varies because of Very hard water. Iron and Very hard water. Iron, sul- Very hard water. Iron, sul- Inadequate supply.
supply Dissolved-solids content less in yield. Very hard water. Iron, sulfate, very fine sand. distribution of fractures. dissolved solids high, sul- fate, and dissolved solids fate, and dissolved solids Very hard water. Iron high, sul-
than 500 mg/l. Very hard water. Iron, sulfate, and dissolved solids high. Very hard water. Iron high, Susceptible to pollution fate high locally. high. " high. fate and dissolved solids
------ 56 155 67 39 2 280 1,152 1 120 25 380 Hardness less than 180 mg/1. and dissolved solids high. sulfate and dissolved solids where near the surface, ' very high.
high locally. requires treatment.
Very hard water. Iron and
.05 562 1,541 i 100 5 400 5,801 .28 5.7 1 290 dissolved solids high.
------ 2 § | 89 | 95 | 2| 4n 1,555 | 18 1 s 300
For an adequate farm supply, Adequate supply. Adequate supply. Adequate for stock. Adequate supply in most of Adequate supply where present. Adequate supply throughout Adequate supply, generally Adequate supply, generally Adequate supply, generally Adequate supply, generally Adequate supply in west end
| 366 1 566 13 110 1 430 needs are: watershed. area of occurrence, general- acceptable quality. acceptable quality. acceptable quality. acceptable quality. of watershed where Cambrian
______ 117 | 320 74 1,800 Riitsl 3 Quantity ly acceptable quality. :rl;ge(:trdowcmn rocks are
: dorestic Minimum of 5 gpm. 2
35 | -z |, 422 2.1 12 1 340 b '
supply ~ Quality Available only to riparian Available only to riparian | Available only to riparian Thin or absent in some areas. Very hard water. Iron, sulfate Very hard water. Iron high, Very hard water. Iron high. Very hard water. Iron high, Very hard water. Iron and Very hard water. Iron and Very hard water. Iron high,
L Dissolved-solids content less lands. lands. | lands. Very hard water. Iron, sul- and dissolved solids high. sulfate high locally. sulfate high locally. sulfate high. sulfate high. sulfate and disssolved solids
------ 20 | 54 109 20 2 383 720 | 25 1 320 than 1,000 mg/1. May require treatment. May require treatment. May require treatment. fate, and dissolved solids very high.
| generally high.
94 1 344 1.8 130 1.5 540
----- 10 28 54 120
484 1 775 15 200 2.5 560 For an average farm, needs Adequate supply. Adequate supply from some | Adequate supply for limited Locally adequate supply, Generally adequate supply, Adequate supply, acceptable . Adequate supply, acceptable Locally adequate supply, Adequate supply, acceptable
are: lakes. Limited use from use from some. generally acceptable quality. acceptable quality. quality. quality. acceptable quality. quality.
L Quantity others.
31 277 | 308 | 842 80 9% | 4 450 3,322 29 10 3.2 260 Minimum available surface
| water supply of 2 cfs dur-
ing growing season or wells
90 12 500 .65 15 8 290 yielding 250 gpm.
119 2,254 6,500 | 140 21,240 g _ . o _ L :
¥i2 s | poo 4 15 i6 190 SUpply Quality Available only to riparian Available only to riparian Available only to riparian Test drilling desirable because Inadequate yield. Inadequate yield.
’ ! Dissolved-solids content less lands. lands. lands. of local variation in yield. Boron may be high.
7 than 2,000 mg/l.
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------ 65 | 68 179 | 104 30 | 3 425 1,858 1.4 | 180 30| 137 | 494 for inelntion il
. cated by classification
7 ‘ of U.S. Dept. of Agri-
------ 29 [ 78 | 89 40 | 2 236 461 | 12 500 5.8 | 670 culture.
12 8 | ‘ 53 59 352 1 802 288 .6 33 1 410 '
e ‘ ‘Adequate depth and quality Suitable wildlife habitat along Excellent migratory water- Good migratory waterfowl
. i of water for fish in lakes banks. fowl resting and feeding resting and feeding areas.
""" 10 . 27 71 319 1} 745 144 13 30 1 430 and streams. Suitable for fish. areas. Excellent wildlife habitat
‘ Fish and Adequate cover for wildlife Excellent wildlife habitat in along shores and banks.
e l,sl d?? habitat is provided by: marsh areas and along shores.
------ 10 ‘ 27 37 630 1 720 223 1.1 110 370 wriclie Wetlands — lakes or pot- Many suitable for fish.
o habitat
holes surrounded by
marsh areas. EXPLANATION
Streams — marsh and wood- Fluctuating water level. Fluctuating water stage.
494 1 780 31 5 260 Innd slong baiks’
343 514 2,348 98 [ 1 1 P - Cond
Adequate supply, generally
70 3 500 4 5 290 ot acceptable quality. Advantages
o Adequate access to lakes and Suitable for hunting and fish- “Suitable for hunting, fishing, Many suitable for hunting : :
------ 57 [ 155 85 300 4 550 2,621 91 88 280 streams. ing. and water sports. and trapping. ” Nory Bwed wnior. lroR Wk, | Dimclntiges
Availability of areas suitable Widely distributed. Widely distributed. oor
for hunting, fishing, and ) \
""" 7 20 40 10 2 373 324 5.7 460 700 Recreation other water sports. Overall evaluation for pur-
Available resorts, lake cot- pose and considerations in-
- tages, and campgrounds. dicated.
------ 46 a6 127 67 337 2 553 922 2 60 360 Esthetic values and absence of Fluctuating water level. Most are shallow and may go
. pollution. dry.
30 4 250 a9 51 220
49 135 504 99 64
600 1 650 6 73 280
------ 82 225 99 450 3 700 18 .02 98 290
------ 143 391 104 250 3 400 22 37 120 430 y
30 1 76 4.3 180 440 WATER USE, 1970 SIGNIFICANT WATER FACTS SELECTED REFERENCES
...... 210 576 78 77 (MILLIONS OF GALLONS) The main sources of water are precipitation and flow in the Minne- Austin, G. 8., Grant, J. A, Tkola, R. J., and Sims, P. K., 1970, Geologic
sota River, which enters the watershed from the south. map of Minnesota, New Ulm sheet: Minnesota Geol. Survey.
400 2 680 8 190 420 Gitnuliuiti Ly p— Total All municipalities use ground-water supplies. Glacial sand and gravel Leverett, Frank, 1932, Quaternary geology of Minnesota and parts of
are widely used aquifers in the west. The Dresbach, Jordan, and St. adjacent States: U.S. Geol. Survey Prof. Paper 161, 149 p.
Peter aquifers are the most reliable and widely used in the central and Patterson, J. L., and Gamble, C. R., 1968, Magnitude and frequency of
330 1 680 3.2 58 470 Public supply eastern parts. floods in the United States; Part 5, Hudson Bay and upper Missis-
...... 35 9% 91 1.008 Most of the watershed is an area of ground-water recharge, as indi- sippi River basins: U.S. Geol. Survey Water-Supply Paper 1678, 546 p.
5 AL cated by a decrease in hydraulic potential (head) with depth below land Sloan, R. E., and Austin, G. S., 1966, Geologic map of Minnesota, St.
50 1 450 42 | 89 460 (population 148, 212) 5,500 0 5,500 surface. Regional ground-water flow converges on the Minnesota Paul sheet: Minnesota Geol. Survey. ) :
River, where ground water discharges as base flow and as evapotrans- Sloan, R. E., ansi Danes, Z. .F., 1962, A geologlc and gravity survey of
| piration. the Belle Plaine area, Minnesota: Minnesota Acad. Sci. Proc., v. 30,
""" 40 110 99 20 2 200 576 1 15 250 Industrial 650 0 650 The use of ground water is about 12,000 million gallons per year. no. 1, p. 49-52.
This estimate represents 0.34 inch of water used compared with 28.8 Thiel, G. A, 1944, The geology and underground waters of southern
inches of precipitation, 24.3 inches of evapotranspiration, and 4.5 inches Minnesota: Minnesota Geol. Survey Bull. 31, 506 p.
30 2 81 24 36 280 Rural supply of runoff. Considerably more water could be used without seriously U.S. Departme_nt of Commerce, Weather Bureau, 1959, Evaporation
1 Ahe _— - 5892 depleting the amount of ground water in storage or affecting the maps for United States: Tech. Paper No. 37, 12 p. ;
’ — water budget. However, carefully planned and supervised develop- U.S. Public Health Service, 1962, Drinking water standards: Public
ol 700 8 30 390 (population 47, 850) 1,300 9 1,300 ment is advisable, so that local areas are not overdeveloped or polluted. Health Service Pub. 956, 91 p. codr s
Dissolved solids, sulfate, and bicarbonate concentrations in water Wilcox, L. V., 1955, Classification and use of irrigation waters: U.S.
_ . from glacial deposits decrease generally from west to east. Dissolved Dept. Agriculture Circ. 969, 19 p.
5 95 264 72 97 1 250 864 1.9 5 380 Livestock 1,000 180 1,180 solids range from 900 mg/1 in water from areas of gray till to gener-
ally less than 400 mg/1 in water from areas of red till and from out-
o wash deposits. Water from bedrock is influenced by the overlying
Irrigation 240 41 281 > : R v s :
2 237 650 95 500 4 780 2,765 05 11 290 _ " glacial deposits through which it percolates. Similar to the change in
water quality in glacial deposits, dissolved solids in water from bed-
i » Self supplied rock units tends to decrease from west to east.
...... - 4 3 i ; 3 >
1e4 286 117 2 %0 1475 . 3 30 Runoff is greatest in the spring and early summer, after the spring
! breakup. Runoff may be high locally in the summer after intense
61 31 252 60 24 2 335 1,440 3.4 410 530 Industrial 3,300 780 4,080 storms. Runoff recedes during late summer and fall to its lowest
amount in late winter.
' : In many years, small tributary streams go dry during the fall and ACKNOWLEDGEMENTS
...... 14 8 | 62 448 1 923 274 % 130 400 Thermoelectric power 32 97,000 97,032 winter because of little natural stream storage and little base flow. The authors gratefully acknowledge the contribution of data by well
Generally, daily d_1schar.ges are most uniform just before spring owners and drillers in the area. Well logs obtained from the Minne-
Watershed total e - I breakup and least uniform in the summer. ‘ sota Geological Survey and Northern Natural Gas Company provided
653 5,517 16,904 | 102 (population 196, 062) ’ > » Sux:face watfer Qrov1de§ excellent year-round recreational facilities helpful data on geology. Water analyses by Minnesota Department
and fish and wildlife habitat. of Health assisted the interpretation of water quality.
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