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. . . . Sodium + Potassium Chloride + Nitrate 0 B 24 The Oneota underlies the New Richmond Watershed boundary THE DISTRIBUTION OF BEDROCK FORMATIONS SHOWS THE sultant carbonate encrustation in active metal transmission systems
SURFICIAL DEPOSITS COVER MOST OF THE WATERSHED,  water to wells. Some private domestic water supplies are obtained A—Keyed to location  pilliequivalents 61 200 200 61 0§ ondl is meginly dolontite. contuini Wat lit AREAL EXTENT OF THE BEDROCK AQUIFERS.—All the bed- and in metal containers used to raise the temperature of the water.
BUT ONLY IN THE WESTERN PART AND IN THE MISSIS- from sand lenses in glacial moraines in the western part of the water- quivaen E P W GOLOIHE, co £ - ater quatity : rock formations underlying the surficial deposits dip regionally to the The gquality of water that can be obtained at a specific location and
CATIONS [ANIONS per liter 2o chert locally toward the base. Large Chemical analyses represented by the bar diagrams ying gu i lated d thick T cial d .
SIPPI AND ZUMBRO RIVER VALLEYS IS THERE ENOUGH  shed. ) o ) ) ) EXPLANATION & EMaHISOf Water #ie.avaiob o, priku- are for water from wells completed in bedrock. Length southwest. In the southwestern part of the watershed, most of the bed- ~ depth is related to type and thickness of overlying surficial deposits
SATURATED SAND AND GRAVEL TO PERMIT LARGE The water obtained from surficial and glacial aquifers is generally iy o feuct sidisaliticn D of colored parts of the bar represent relative percentages rock wells obtain water from the Cedar Valley-Maquoketa-Dubuque- ond to the aquifer penetrated. Water in Cambrian and Ordovician
GROUND-WATER WITHDRAWALS.—Municipal, industrial,and  of acceptable quality for domestic use; however, sample (C) contained IT )}: err?rmirz; "2 “2?; “ f; 3 '0‘;’ "‘g’"’g‘- of cations and anions Galena aquifer, and, throughout the western part of the watershed, many — @quifers contains less than 500 mg/l dissolved solids, except where the
p:m'vate domestic water s.up.pli.es are obtained from alluvial and vallgy— 75 mg /1 nitrate, probably reflecting the gene'_ral susceptability of s}.uzllo.w o . ‘ et at;e o ;raul:g:l l_‘; con(izre catZd and- b T ted i G . wells obtain water from the St. Peter aquifer. Large water supplies aquifers underlie glacial depqsits ti_mt ct'mtm'bute a large percentage
fill depqszts along the Mississippt and Zumbro Rivers. Loess, covering  aquifers to poll?»twn: Water in t‘hose aque.rs overlain by glacial till I§ Quaternary surficial deposits Approximate thickness, 300 feet 29 0m 250 6.4~Nijtrate (mg/l) are available from the Jordan aquifer, except near its valley outcrops, 0f sulft ate (See M). The dom'w.l.a'nt tons in water from these aquifers
approximately half the watershed, is generally thin and does not yield (A, B, C) contains slightly more dissolved solids and sulfate than water = Till, some sand and gravel, and loess ’ < Hardness as Calcium ““Nron (mg/1) - where this aquifer may be dry. The Ironton-Galesville and Mount  @ve calcium, magnesium, and bicarbonate. Water in be@rock overlain
URE ik s Ry T RIS (AR S0 METERS FEET B 5 5O BFEET METERS BEDROCK Carbomie 1t Simon-Red clastics aquifers can supply water anywhere in the water-  bY t’W{‘ surficial deposits is highly susceptible to bacteria and nitrate
427 1400 2 3 1400 427 Refer to bedrock geology map for Calcium icarbonate shed. For practical purposes, the depth to a particular bedrock aqui-  Pollution from surface sources (See B, C, M).‘ ) )
EXPLANATION a 2 § explanation of symbols B fer can be estimated by adding the thickness of the surficial deposits Water from wells that penetrate the Mount Simon-Red clastics aquifer
366 1200 1S 366 and the average thickness of the bedrock formations overlying the aqui-  contains a high percentage of sodium ci_alomde and other constituents
Thickness of surficial deposits, in feet (meters) 55 |Tech : ZRT Geologit contact Magriesit T fer at the point of interest. (See A and constituent tabulation), whick limits its use for drinking
i ' = Sodinii-+ Potas s g‘ll‘lllt;?rti%e < Nitrate L o Water in the bedrock aquifers is generally of acceptable quality for ~ water. Salinity of water in the Mount Simon-Red clastics aquifer in-
El - 244 800 244 Water table, approximately located Osp—Aquifer Milliequivalents domestic use but has a wide range of suitabilities for other uses. The creases with depth (specific-conductance survey). . g8
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SURFICIAL DEPOSITS AND SEDIMENTARY BEDROCK FORM The arrows on the hydrogeologic section B-B' indicate direction of 1938- 52 1939- 50
A SINGLE HYDROLOGIC SYSTEM IN WHICH GROUND WATER  ground-water movement—from areas of high to areas of low hydraulic 650 ———
4453 MOVES VERTICALLY AND LATERALLY.—Tkhe system is re- potential. The equipotential lines indicate the level to which water Structure contour b
charged primarily by infiltrating precipitation in upland areas and is  will rise in a well completed at the depth shown by the line. For ex- Shows the altitude of the top of the Jordan R.I5 W. B
discharged in the valleys. Regionally, water moves slowly downward, ample, at Kasson, a well open only to the Galena Dolomite would have Sandstone. Cor_ztour interval 50 feet / )
X ~___|GOODHUE CO restricted by beds of low permeability, and more rapidly horizontally, a water-level altitude of about 1,225 feet (375 m), and a well open only (15 m); datum is mean sea level. Dashed = - " R.I3W.
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SO o LIAKE Gl L ALMA that ground water moving toward the river changes direction and moves Along the section B-B' ground water moves toward Rochester, where S B q%\p\ \
A : ' 1951 92P00 1928- 50 parallel to the river and toward the mouth. Some discharges upward it moves northward below the Zumbro River away from the line of Line of section I, :L&—w P,
through wvalley-fill deposits as river baseflow and as evapotranspiration. section. (Locations of the lines of section are shown on the bedrock .. S AR/ 92915
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SURFICIAL DEPOSITS OUTSIDE THE RIVER VALLEYS ARE (7_?\\/__@ g - N
GENERALLY THICK ENOUGH TO PROVIDE WATER ONLY IN 4445 q:‘ r , agols?
THE WESTERN PART OF THE WATERSHED.—In the southwest- <-) B'[\‘ ~
ern part of the watershed the glacial drift is locally over 200 feet (60 m) T|IO9 N. ™., w, 7 16 %o SO MlLES
thick. The greater the thickness of drift, the greater the likelihood < ~ 2 r N . ) | |
of penetrating a sat'wrfzted sand_lens capable of p'romiding a satisfactory S U € 0 A\ 110 2'0 3'0 KILOMETERS
water supply. The river alluvium and valley fill are over 200 feet (60 qué‘}/ Eerd y b } , e T e = B I
m) thick in the Mississippi River flood plain and adjacent lowlands & KI W REGIONAL DIP OF THE JORDAN SANDSTONE IS SOUTH- sandstone is disrupted by a major anticline between Red Wing and
along the northern margin of the watershed. Because these deposits ':\L_f'/ [West Concprde 1934 WESTWARD.— Contours drawn on top of the Jordan Sandstone in  Rochester, which trends parallel to the regional strike and plunges
are largely composed of sand and gravel, high yields are commonly ob- 4 t2sy, southeastern Minnesota indicate that the Zumbro River watershed is  southward. The depth to the Jordan Sandstone can be estimated by
tainable from them. ~.. ~&z) on the northeast edge of a structural basin, which dips south into Towa.  subtracting the altitude indicated by the structure-contour map from
B e ). \ The approximate regional dip of 10 feet per mile (2 m/km) of this  the land-surface altitude at any point.
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tum is mean sea leve T e . . = [j ) 2! Dubuque-Galena aquifer metric surface) in the Cedar Valley-
Gt 7 Maquoketa-Dubuque-Galena aquifer.
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. pal Well depth Usual pumping Specific capacity . Dissolved solids, Hardness as
o, et < thickn . A
15 Aquifer Opel‘llcto :f:lls USIflg well.s mn (feet) rate (gpm) of wells (gpm/ft) lron Gmgil) Seléate (mafl) Chtetide, (mg/t) residue (mg/l) CaCo, (mg/1) T 1q
(feet) St aguifer Range Average Range Average Range Average Range Median | Range | Median Range Median Range Median Range Median
H ? - Alluvial sand and
! R gravel 25 3 5 145-192 167 300-750 560 38-62 53 0.03-.07 0.03 6.3-16 10.0 <0.5-3.0 1.6 290-380 315 270-330 295 i
; Maquoketa-Dubuque- i
. Galena 106 1 2 165-245 205 165 -- -- -= 1.5 -- <S5 -- 1.8 -- 360 -- 32 -- =)
I . 92015’ St. Peter 26 1 1 181 -- 110 -- 54 -= .18 -- 62 -- 14 -- 380 -- 320 -- (\—
b J/ST ENBERLE SHANEETE Prairie du Chien 50 4 4 86-186 137 90-160 103 -- -- .02-04 .03 5.2-10 10 2.5-34 3.0 340-370 350 250-300 260 : \A
1955 /'\/ 1955 1954 Jordan 96 11 13 420-913 696 250-1,000 582 8.5-58 22 <.02-1.1 .35 12-45 19 <133 | <1 250-500 300 200-320 270 e Lo /\/
: Prairie du Chien- Ao ) 3 IGH FOR o Wa Lol CHA;;;I‘;ELD
92°30' Jordan 330 4 11 314-856 496 250-1,050 734 3.8-27 14 < .02-3.3 .05 12-79 25 <145 3.6 260-490 290 270-400 290 1 9B \ / -’_2 /
Jordan to Ironton- .\ = 92r30'
Galesville 490 1 9 688-1,040 855 380-1,300 907 3.2-13 7.3 .09-36 .19 94-37 12 <1-64 33 230-290 270 240-280 260 N
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THE BEDROCK-SURFACE CONFIGURATION REVEALS A BUR- by drift are likely areas for obtaining water in watersheds to the west, THE PRAIRIE DU CHIEN-JORDAN AQUIFER IS THE MOST | 1 |
IED BEDROCK VALLEY IN THE SOUTHWEST CORNER OF the limestone aquifer underlying this valley is the preferred source of WIDELY USED AQUIFER IN THE WATERSHED.— Seventeen of THE DIRECTION OF REGIONAL GROUND-WATER MOVEMENT  Valley-Maquoketa-Dubuque-Galena aquifer is considerably higher than
THE WATERSHED.— This valley contains more than 200 feet (61 m) water here. 22 municipalities obtain at least part of their water supply from the IS TOWARD THE NORTHEAST IN BOTH THE PRAIRIE DU the head in the underlying Prairie du Chien-Jordan aquifer. Thus,in
of glacial drift, which overlies cavernous limestone, but no wells are Much of the drift in this watershed is less than 50 feet thick, and the Prairie du Chien-Jordan aquifer. Although only one town uses the CHIEN-JORDAN AQUIFER AND THE CEDAR VALLEY-MAQU- addition to regional movement toward the northeast and local movement
known to obtain water from the drift. Although bedrock valleys buried  bedrock surfoce is generally reflected in the topography; thus, deep val- Galena aquifer, a large number of private domestic wells are completed OKETA-DUBUQUE-GALENA AQUIFER.— Water moves from areas  toward streams, water moves downward from the upper aquifer and
leys buried by thick sections of drift are probably rare. in it in the western part of the watershed. of high to areas of low potentiometric head. The head in the Cedar  recharges the Prairie du Chien-Jordan aquifer.
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