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Large supplies of good quality water are obtained from the ground- Ground water is readily available in quantities adequate to meet
water reservoir in parts of the St. Croix River basin. About 570 billion present and future domestic, agricultural, municipal, and industrial
gallons of water are discharged to streams and from wells each year, needs in the basin. Major areas of moderate pumpage are New
which is about 5 million gallons for each person in the basin. Aquifers Richmond, River Falls, and Hudson. In general ground-water devel-
throughout the basin serve dual functions of providing water supply opment is small and scattered throughout the rest of the basin.
G R O U N D — W A T E R A V A l L A B l L l T Y from wells and springs and of furnishing a perennial base of stream- Detailed ground-water studies may be needed to guide future develop-
flow and lake stage by seepage and spring discharge. ment.
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SAND AND GRAVEL AQUIFER Isolated bu.rie.d deposits.—Buried sand and grav.el gieposits are SANDSTONE AQUIFER from 196 to 802 feet; however, the median depth is 358 feet. The E g 58 Ground water underlies the entire basin and moves constantly from The water table is deepest below hills, especially in the south where
Surficial deposits.—Most deposits of surficial sand and gravel are beneath or within most of the ground and end moraine in the basin. In the St. Croix basin the sandstone aquifer, important in the specific capacities of these wells range generally from 5 to 35 gpm per a8 — areas of recharge to areas of discharge (streams, lakes, wetlands, and topographic relief is great. Maximum water-table depths of 200 to
mainly in extensive outwash plains and ice-contact features in the These buried deposits are thickest in preglacial bedrock valleys and southern and eastern parts of the basin, consists of the saturated parts foot of drawdown, and the median is 15. The specific capacities of 25 60 springs). Ground water moves perpendicular to the water-table 300 feet occur below hills in Pepin and Pierce Counties.
central part of the basin. Some outwash fills preglacial bedrock are gimilar to the outvga.sh deposu;s in the Mississippi valley. Size and of the Ordovician formations and Cambrian sandstones. The latter percent of them are 27 or more. 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 contours and conforms regionally to the direction of surface runoff. The water table fluctuates with changes in recharge and discharge.
valleys as, for example, east of Hudson and in the Mississippi valley continuity of most buried aquifers are unknown. The known areas of comprise the bulk of the aquifer. The map shows that the Prairie du Prairie du Chien Group.—Rocks of this group, mostly dolomite, Ground water in the basin generally travels less than 4 miles to dis- The three hydrographs for wells illustrate these fluctuations. Four
(see block diagram, sheet 1). best potential from buried deposits are those shown on the map with Chien Group also forms a substantial part of the aquifer, but the St. furnish water to several domestic and stock wells in the southern one- charge areas. . e ) or more years of water-level records are available from each of the 14
These deposits are highly permeable and yield large quantities of more than 50 feet of saturated sand and gravel. Peter Sandstone is only a minor part. The Galena-Platteville unit fourth of the basin. Only four high-capacity wells are known to be Over the long term, the precipitation trend is the major control of The ground-water divide coincides closely with the surface-water observation wells indicated on the map. Hydrographs are published
water to wells. Most high-capacity wells! in surficial sand and gravel The yields of buried sand and gravel deposits are small to moderate. commonly is not saturated. Throughout its area the sandstone aquifer finished solely in this unit. Their depths range from 200 to 300 feet, the witer tabile st this well in the sundstone aquifer (Prairie du Chien divide except in a few areas, mainly along the eastern edge of the for 12 of the wells (Devaul, 1967).
are between 40 and 170 feet deep. The range of specific capacities of Yields of 5 to 15 gpm, adequate for domestic supplies, are obtained provides reliable supplies for municipal, industrial, public, domestic, and their yields range from 100 to 837 gpm. Group). Some delay in response to increases or decreases in precipi- basin. The largest difference is in Washburn County where the Artesian wells occur locally in low-lying areas in the southern part
these wells is generally from 10 to 70 gpm (gallons per minute) per from wells finished in lenses of sand and gravel, often less than 5 feet stock, and irrigation uses. Prairie du Chien Group and Jordan Sandstone.—This combined tation 'is evident and is probably the time required for recharge to ground-water divide is outside the surface-water basin. Ground water of the basin. Weidman and Schultz (1915) reported flowing artesian
foot of drawdown, and the median is 21. The specific capacity of 25 thick, at depths ranging from 20 to 365 feet. Several high-capacity Cambrian sandstones.—These rocks are the most widespread part of unit, mainly in Pierce and St. Croix Counties, is highly productive, percolate to the water table in the area between the divides moves from the Chippewa River basin wells in Cambrian sandstones at Maiden Rock in the Mississippi River
percent of them is 40 or more.  Present withdrawal from these sand wells are finished in bunet_l §and and. gravel at depths of 70 to 340 feet. the aquifer and, therefore, are the most commonly used. They produce yielding as much as 1,100 gpm to wells. The range of specific capa- y into the S_t. Croix River basin. The surface-water basin is about 20 valley, at River Falls in the Kinnickinnic River valley, and near
and gravel deposits is insignificant compared to their potential for use Most have specific capacities ranging from 2 to 5 gpm per foot of large to very large yields, as much as 1,500 gpm, in the southern one- cities of the high-capacity wells generally is from 20 to 60 gpm per square miles smaller than the ground-water basin; thus a very small = Osceola in the St. Croix River valley; and in valley fill at Hudson and
in the basin. The best potential is in areas where saturated sand and drawdown. third of the basin. The yields diminish as the sandstone thins to the foot of drawdown, and the median is 28, These wells range from 246 net gain of ground-water underflow occurs (see Hydrologic Budget, Osceola. Artesian heads were low, and most of these wells had small
gravel is more than 50 feet thick. north. The most productive unit is the Jordan Sandstone. The Eau to 734 feet in depth, but the median depth is 365 feet. sheet 1). . . Lo flows, less than 100 gpm. The pressure has since declined because of
R W sl Mo Sauiilion s i st eonts T Wicrinala Claire Sandstone and the St. Lawrence Formation are relatively St. Peter Sandstone.—This sandstone is topographically high, com- The water table in the basin generally is within a few tens of feet ~ pumpage, unchecked flow, and leaky well casings; most artesian wells
Department of Natural Resgurces before insta(:lation op;' a well with a capacity of unproductive. ' monly is unsaturated, and is limited in areal extent. It is an aquifer of the land S}lrface. It 18 comn‘lonly. most shallow near lakes and now in use must be pumped. :
70 gpm or more (Wisconsin Natural Resources Committee of State Agencies, Because consolidated sandstone is less permeable than unconsoli- only locally, mainly where overlain by the Platteville Formation. streams and in areas of thin glacial drift over Precambrian bedrock.
1967, p. 16). dated sand and gravel, high-capacity wells must penetrate a greater Adequate yields, 10 to 20 gpm, are obtained for domestic and stock
saturated thickness of sandstone than sand and gravel to obtain uses from wells generally between 100 and 200 feet in depth.
comparable yields. Depths of high-capacity wells in sandstone range
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= & "E E S = = surface area of the particles of soil and rock through which the water high concentrations of iron. About 73 percent of the ground water
=2 = 3 = E - . moves, and to the length of time the water is in contact with these sampled has hardness greater than 120 mg/1, and 47 percent has hard-
== § - . E ; [ 7] materials. The main chemical constituents in the water are calcium, ness greater than 180 mg/1; the latter needs softening for many uses.
== - — frwi=3 7
== S5
§§ 0l E 8% e : Aguller Geologic unit |.§ Ig |§ 1 [ I B B T 1 11 T 1 T T 1 11 T 1 11 I~ & & 1
= - 3 ” 92° * - . ) lf ) Sand and gravel Surficial and isolated buried = = = 47 '
- - . >k'L F o and and gravel | - geposits of sand and gravel
1) T T N B 4 001 4——1—1 1 1 1 soof | 1o eoer & -i-
xXITET e : ks b . EXPLANATION St. Peter Sandstone and i ro—| . |
S 5’ E °&g - 7 | ) DOUGLAE = N © = b °a % i } /Aj{{?ﬁ) Prairie du Chien Group o f !
+£ = ’5 :(t” //@v / %L /;: D AN - < MV:»/T ;/ Total l;ia.rdn%s as CIaCQ;, in Sandstone
A . ORrT Y s O e ; milligrams per liter
D (oo R L CAMBRIAN SANDSTONES, OVERLAIN BY THICK ' ;
et R s DRIFT WITH LITTLE SAND AND GRAVEL = Ao < VRSO SaAo: ke
The Ca+2, Mg+2, and HCO3~ concentrations are The quality' of this WA is .almost- ide:ntical_ to ) R mﬂga,w # 'Z.k":"{
relatively low in ground water from the outwash that of water in the overlying drift, which is mainly e ™ ) AN T /s :
because of rapid recharge and the lack of fine ground and end moraine. e [ l_ Rﬁ ; AN Frocambrion racks l > e te— hd. ™
mineral particles such as clay and silt. 10 S e I T R T 4
DT T T 7T 7713 - ] mij""'f | L e 4 | [ | | | | L1 | | | | | | | | | | |l [ | | | J L | | | |
= 3 &= - - - = 0 150 300 450 600 0 100 200 300 400 0o 1 2 3 4 0 10 20 30 40 0 15 30 45 60 0 10 20 30 40 0 15 30 45 60
o= - ] s i 7 = E - DISSOLVED SOLIDS TOTAL HARDNESS IRON SODIUM SULFATE CHLORIDE NITRATE
b B ] =_ = E . (AS CaC0s) (Fe) (Na) (804) () (NO3)
- T =g WE E => 25
~E 10 = En [ = 2 10k E 83
g F E £z I ’ 3- E B 85 CONCENTRATION, IN MILLIGRAMS PER LITER
== f ; 3 ) £z f . 28 :
E2 L i Z3 01 == = - - e Based on analyses by U.S. Geological
82 8§ VE E 8% > g? Survey, Wisconsin State Laboratory of
82 0.1E E EXPLANATION 2 - 7 S8 T E 3 g QUALITY OF WATER BY AQUIFER Hygiene, and miscellaneous sources
= - C ] = F 3 L
= ] Total hardness as CaCO;, in i = . £8
L il milligrams per liter 0.01 L ———1 L B T 201-250 SH
ool vy " %% W TO’ S 0.01 N' L «I L The overall characteristics of ground-water quality in the basin are
T i T 7 o = F °ad :: * 3;” :4 [ & lom fairly similar in all the aquifers. Dissolved-solids content and hard-
S o Eﬁ 588 / = o o oY ad ness are greater, successively, in Precambrian rocks, glacial sand and
K a 151 200 CAMBRIAN SANDSTONES AND PRAIRIE DU CHIEN GROUP. ' % 3 251-300 g:t"’el’ Cafmb'rian sam':'s:o netss’ e Ordomia!:)lfomations' f onc;n-
- ) ions of minor constituents are more variable among aquifers, but
# GENERALLY OVERLAIN BY LITTLE OR NO DRIFT N GROUP, GENE VERLAIN BY i 3 i 3 2 - e
SAND AND GRAVEL AQUIFER IN AREA PRAIRIE DU CHIE . RALLY OVERLA high concentrations of iron in the sand and gravel aquifer are very
OF THICK DRIFT WITH SCATTERED Concentrations of Ca+2, Mg+2?, and HCO;  are THIN DRIFT EXCEPT IN ST. CROIX COUNTY common.
AREAS OF END MORAINE }Il)igl.l pecauseC ot" therresence o}f the dolomitg of thcfe Water from the dolomite has high concentrations : The co(;goentt)i'ationdof iron (f)r mang?lnae (often col:mm_'rent%lgeneirally
Thi d water h derately high < rairie du Chien Group. The concentrations o of Ca*2 Mg+2 and HCO;~ and a somewhat higher is unpredictable, and water from wells close together may have large
trati(:sg;?‘glw Zwltiziz :rsldmﬁ)ceor} etﬁat lfre f](:;ic::d 201-250 Cl7, Nat*, and K* are unusually low for ground concentration of C1~ than water from the Cambrian 301-400 < differences in concentrations of these ions. Drinking water standards
Fisronit Bl omlentuscnrs gr(;und ——— water in both the drift and bedrock. - sandstones. of the U.S. Public Health Service (1962) recommend maximum allow-
' y Ol 7. 0393 L 2 able concentrations of 0.3 mg/1 of iron and 0.05 mg/1 of manganese.
e e e S e N 10 ET n ¢ LT 13 - Y . L Well % ) The standards are based on levels that may produce objectionable
= E = - . o = Number is hard ; g taste and stains. The standards are equaled or exceeded by the
= F . 101-150 251-300 & E g 7 e [ ] wwillarans ner liter ) B 3 median concentrations of these constituents in the sand and gravel
= L _ 5 - . = - b\ . » i aquifer and the Cambrian sandstones and by concentrations in several
== = 10 = 10 wells in the other units.
=a 10F E za WE E =& VE 3 Ei— The known concentrations of nitrate in ground water of the-basin
= 2 = = E 3 2o F 3 Surface-water divide generally are low. Concentrations more than about 10 mg/1 probably
== E . Aquifer thin or absent =5 B & 25 r . are not from natural sources but may be from contamination by
=2 L 4 . = i 7 Z= . organic wastes. Ground water in the Ordovician dolomites may be
25 Surface-water divide 23 01k | 2301 | easily contaminated because recharge to these rocks is not filtered as it
=41 01E 3 o= F 3 So T F = moves through fractures and solution channels. Likewise, rapid re-
= c = ) . = e . S E 7 charge to surficial sand and gravel may carry contaminants. The
= C ] Hardness of ground water in the sand and gravel aquifer increases - . s 4 drinking water standards recommend that nitrate content be less than
L i geqerally from north to south. Low hardness in the north is due - — = . 45 mg/] because of the association of nitrate with occurrence of
ool 1 11 mainly to the abundance of permeable outwash and the attendant 001 b 1 O T - Ground water in the sandstone aquifer is hardest in the uplands of methemoglobinemia in infants.
R R T rapid mO\:fmtﬁnt lof ground vgaber. teAreas of hl%h hardness gfenerallly A B 2 240 T a Pierce County, where it is highly mineralized by infiltration of All analyses show low concentrations of sodium, sulfate, and chloride,
2 %o 528 oomg%tlxe . : ;:ndgglt&nm; r‘:iz er r%;ﬁgir:en 3 ;;ld arzzsn dow:t.::i}r,x S S ?f 588 3 g »“f SR8 recharge through dolomitic rocks. Also, the long transit time required the maximum concentrations being 36, 126, and 38 mg/1, respectively.
i = | s gTeung. § e VEry g g ; + = & o for recharge to reach the deep water table results in the solution of This maximum sulfate concentration is in Pierce County in a well in
K] ‘Il,lilpltted ((;ul}wgshcz)n ttlae St. Qrmt); a.ndt}?dlssmg;;t)zn Rwel.'f valleys in z Z much mineral matter. The four available analyses of water from the St. Peter Sandstone, which is overlain by the Platteville Formation.
erce and Pepin Counties originates in the sandstone aquifer. g ! indi is hi i A ; G : .
SAND AND GRAVEL AQUIFER IN AREA OF The three graphs depict regional differences in water quality in the ST. PETER SANDSTONE, GENERALLY OVERLAIN BY CAMBRIAN SANDSTONES IN GROUND-WATER St Pgter Sandstone indicate that hardness.ls hlgher.ln t.he St. Pe_ber An important exception to the general quality of ground water in
GROUND-WATER DISCHARGE FROM sand and gravel aquifer. These graphs show the normal range of LITTLE OR NO DRIFT DISCHANGE ARES than in the lower parts of the sandstone aquifer. _This mineralization the basin is a very unusual occurrence of saline water (13,000 mg/1
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The highest dissolved solids in water from the aafed By the arrows. Concstiteations of masor jons in the areas rep- the highest dissolved-solids content of any in the sandstones in the discharge area along the Missis- ardness is relatively low in the aquifer in the north because of the of St. Croix Falls, in Polk County. The hole penetrated a few feet
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sandstones into the valley fill of the Mississippi . Although the concentrations of the major ions are highest in the south probably are derived from the scattered areas of Bowth. LM GPOMRC WELEr mOves UM vee e ; : ; ; ; : : (Weidman and Schultz, 1915, p. 515). When it was drilled in 1901, it
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ever, are the same here as in the north. the basin residual clay from that unit. charges toward the river through the valley fill. ows about 0.1 gpm. An analysis in 1970 shows the dominant ions
’ ’ to be calcium (2,850 mg/l), sodium (1,640 mg/l), chloride (7,600
QUALITY IN THE SAND AND GRAVEL AQUIFER QUALITY IN THE SANDSTONE AQUIFER mg/1), and sulfate (630 mg/1).
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