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part, and shales, dolomites and limestones in the upper part. These
strata have been downwarped into a broad trough, known as the lowa
basin. The surface of the dipping Paleozoic rocks was beveled by ero-
sion, thus exposing older Paleozoic strata in the northeastern and
northwestern parts of the State and forming extensive recharge areas

The water-bearing bedrock units in the ground-water reservoir are the
porous, permeable sandstones of Cretaceous and Paleozoic ages and
the fissured, cavernous limestones and dolomites of Paleozoic age.
This atlas is concerned with one of the Paleozoic units — the Missis-
sippian. The other units will be discussed in subsequent atlases.

PURPOSE AND SCOPE

The purpose of this atlas is to present information on the occurrence,
movement, availability, use, and chemical quality of water from the
Mississippian aquifer in lowa. Included is a brief description of the
physical characteristics and spatial relations of the rocks that contain
the water. Also discussed and evaluated are the areas of high pollution

hazard to this and underlying aquifers. The information presented in
this atlas is based on water-well data collected over many years, init-
ially by the lowa Geological Survey and later in cooperation with the
U.S. Geological Survey.

METHOD OF PRESENTATION

The synthesized data presented in this atlas have been divided into
three subject headings — geology, hydrology, and chemical quality of
water. Although each subject is treated on a separate atlas sheet, some
deviation in map presentation was required.

The geologic nomenclature and classification of rock units in this re-
port are those of the lowa Geological Survey and do not necessarily

coincide with those accepted by the U.S. Geological Survey. The units
used in mapping the geology of the Mississippian aquifer are series
terms, because of the complexity of Mississippian stratigraphy. How-
ever, many drillers and ground-water consultants are more familiar
with formation and group names; therefore these have been shown on
the stratigraphic chart and are used in the report.
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To protect and improve the environment and to satisfy the demand so- scale. Accordingly, the lowa Geological Survey in cooperation with the — =
ciety places on the natural resources within the environment requires U.S. Geological Survey is publishing a series of hydrologic atlases that o EXPLANATION 8
proper development and management of our land and water. These ob- will describe and evaluate the availabilily and chemical quality of the EEJ Undifferentiated 0-300 | Sandstone and shale.
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data. Basic hydrologic data, to be of optimum aid to the water devel- mation on the discrete aquifers in the State’s ground-water reservoir — [a] Limestone and sandstone; shale locally in upper parls;
oper and to local, regional, or state planners and managers, must be a reservoir that produces 75 percent of the water used in lowa, exclud- gypsum and anhydrite beds in south-central lowa.
presented in a readily usable form. One such format is a hydrologic at- ing that used for power generation. . -
las, in which synthesized data can be presented on maps of usable = o ) 1 —
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THE MISSISSIPPIAN AQUIFER, WHICH UNDERLIES ABOUT SIXTY PER CENT OF THE STATE, CONSISTS PRINCIPALLY OF LIMESTONE THROUGHOUT THE GREATER PART OF ITS AREAL EXTENT, THE MISSISSIPPIAN AQUIFER OCCURS BETWEEN e — EXPLANATION
AND DOLOMITE STRATA THAT ARE GROUPED INTO THREE MAPPABLE UNITS — THE KINDERHOOKIAN, OSAGEAN, AND MERAMECIAN TWO REGIONAL CONFINING BEDS "“’S::‘c:‘i,. & o

SERIES OF THE MISSISSIPPIAN SYSTEM

The Kinderhookian strata are chiefly limestone and cherty dolomite,
with some siltstane near the basal part of the unit. In north-central lowa,
the unit is characterized by oolitic limestone beds that thin and become
discontinuous to the south and southeast. The Osagean strata are
chiefly dolomite and limestone with an abundance of chert; however,

the only shale (Warsaw Shale) of any consequence in the Mississippian
rocks occurs in this unit in southeastern lowa. The Meramecian rocks
are mainly sandy limestone and sandstone with some dense dolomite
beds near the base and shale locally near the top. The unit in south-
central lowa contains beds of gypsum and anhydrite.

THE MAXIMUM THICKNESS OF THE MISSISSIPPIAN AQUIFER IS ABOUT 600 FEET; HOWEVER, IN THE OUTCROP* AREA, THE THICKNESS
GENERALLY IS BETWEEN 100 AND 300 FEET

The thickness at any site can be determined directly from the map on
sheet 2 of this atlas.

*Use of outcrop and subcrop in this atlas follows usage in AGl Glos-

sary, and allows for more convenient reference to the two areas of
the aquifer’s occurrence.

Underlying the aquifer and separating it from the Silurian-Devonian
aquifer, are impermeable shale units of Devonian age. In southern and
southeastern lowa these shales are very thick, but in north-central lowa
they are thin and patchy in occurrence. Overlying the aquifer in most of
the subcrop area are impermeable shales of Pennsylvanian age. How-

THE MISSISSIPPIAN AQUIFER HAS A GENTLE SOUTHWESTWARD SLOPE FROM THE OUTCROP AREA AND A STEEP SOUTHWARD SLOPE
FROM IOWA’'S WESTERN BORDER, SO THAT IT IS DEEPLY BURIED UNDER PENNSYLVANIAN ROCKS IN THE DEEPEST PART OF THE

ever, in northwest lowa, the subcrop in places is overlain by permeable
sandstones of Cretaceous age. In the outcrop area in north-central and
southeastern lowa the aquifer is overlain directly by semi-permeable
glacial drift and locally by permeable, water-bearing alluvium.

IOWA BASIN

Local variations in the aquifer’s altitude are considerable and are
caused by structural flexures and erosion of the aquifer's surface.
Erosional features are particularly prominent in southeast lowa, where
preglacial and interglacial streams have cut deep channels in the aqui-
fer. Some of these were cut deep enough to completely breach and
isolate segments of the aquifer.

The depth to the aquifer at any site or locality can be determined from

Qu  Quaternary, chiefly glacial till
K Cretaceous System

the altitude shown on the above map and a topographic map. To illu-
strate: if the altitude of a site is 700 feet above sea level and the alti-
tude of the aquifer at that site is 600 feet above sea level, the depth
would be 100 feet. This figure would be equivalent also to the thickness
of material overlying the aquifer. In the outcrop area the depth would
be the thickness of glacial drift; in the subcrop area it would be the
thickness of glacial drift plus the consolidated rocks above the aquifer.
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SPECIFIC CAPACITY AND YIELD OF WELLS

THE SPECIFIC CAPACITIES OF WELLS IN THE NORTH-CENTRAL PART OF THE OUTCROP AREA
ARE CONSISTENTLY HIGHER THAN ELSEWHERE

In the subcrop area, specific capacities generally are much
less than 1 gpm/foot (gallon per minute per foot of drawdown).
However, because more room for drawdown generally is avail-
able in the deeper wells penetrating the aquifer in the subcrop
area, yields of as much as 50 gpm may be obtained.

The specific capacity data shown on the map serves also as a
rough transmissivity map of the aquifer. Highest transmissivi-
ties occur in north-central lowa where specific capacities are
highest. Lowest transmissivities occur in the subcrop area
where specific capacities are lowest.

SYSTEM | SERIES

WELL YIELDS

NORTH-CENTRAL OUTCROP AREA

SOUTHEASTERN OUTCROP AREA

4
g Generally yields 3 to 10 gpm (gallons per minute)
g and occasionally 10 to 25 gpm to domestic wells.
= Municipal supplies of 40 to 50 gpm have been
o developed locally.
=
> Yields 5 to 15 gpm to domestic wells;
= , . , however, supplies of only 3 gpm or less
E E ‘;;ezlgstg;c; :;ifnp:,eto g:;?gf:lc wells. Local yields may be expected at some places. Mu-
[ g P ’ nicipal supplies of 20 to 40 gpm have
@ o been developed.
7]
0
=
The Gilmore City Limestone generally yields 5 to
= 20 gpm to domestic wells; however, local yields
< are as much as 50 gpm. Yields of several hundred
g gallons per minute have been reported from crev- Generally yields only 1 to 3 gpm to
o ices in the formation at Story City and Roland. wells. Local yields of 10 to 30 gpm have
E Yields from the combined Gilmore City and the been reported. The North Hill Group
g underlying Hampton are as much as 400 to 880 may vield small supplies to wells.
=z gpm at Eagle Grove, Belmond, lowa Falls, and
x Marshalltown; equivalent yields probably are
available throughout that area.
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The carbonate rocks are dense, crystalline, lithographic, or carbonate rocks are extremely variable fram place to place. In i
tightly cemented fragmental limestones and dolomites, whose southeastern lowa, inspection of quarry faces reveals that | m
intrinsic porosities for the most part are exceedingly low. How- most water flows along the contacts between various rock
ever, secondary openings occur in the form of fractures, joints, units where abrupt changes in lithology occur. These are inter-
and bedding planes, many of which have been enlarged by solu- connected by a vertical joint system. Locally in north-central =
tion activity. These openings are random in occurrence, irregu- lowa, where drillers report highly creviced and cavernous con-
lar in distribution, and variable in size and extent. Therefore, the ditions in the Kinderhookian strata, the storage and transmis- o
storage and transmission characteristics of the Mississippian sion characteristics of the aquifer are unusually high.
prd
w
WATER OCCURS ALSO IN TWO ROCK UNITS THAT HAVE A PRIMARY POROSITY =
These are the St. Louis Sandstone in the Meramecian Series eastern and parts of south-central lowa, the Warsaw is a shale
and the Prospect Hill Siltstone in the Kinderhookian Series. unit that retards movement of water between the St. Louis and
Of the two, the St. Louis Sandstone has the greater hydrologic the underlying carbonate rocks of the Osagean and Kinder-
significance. It is of widespread occurrence and is the princi- hookian.
pal water-bearing rock above the Warsaw Formation. In south- e}
et Pusod '
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WATER OCCURS UNDER BOTH ARTESIAN AND WATER-TABLE CONDITIONS
Artesian conditions predominate, even in the outcrop area depleted in the vicinity of pumping wells. Under these condi-
where the aquifer is confined by glacial till. However, in many tions, the aquifer is being dewatered.
localities in the outcrop area, the artesian pressure is quickly L L R - : ! B
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a:d '"t:'i“tt’hw ISWE h(ﬁTvyente;.and C(I)Ible"wtahs' P- .60)., c:e:rly Skunk Rivers. g" casing to 657" & @_\\\}Q\\\\\Q\ = (,,ommN:fioni, eaner :;,tle, drawals from the aquifer. Hence, total municipal and industrial pumpage wells withdraw approximately 9 mgd from the aquifer for domestic and
show that the Des Moines River valley is the principal dis- Vel Semte :\<§Q§:§§$§§\\ z i is conservatively estimated to be about 8 mgd. livestock supplies.
| . RS a . - ggs .
eoe Ny & § | Rural withdrawals are more difficult to estimate, because the total num-
N AN =
100 N N @ {
3 : \ NN, DN 3 8 |
- S 4 !
: NS\ e e e o
RECHARGE, MOVEMENT, AND DISCHARGE RELATIONS ARE SIGNIFICANTLY DIFFERENT IN THE total depth 1058' "0 Yellow Spring Group | X 0 — ' ' ; HbL :
F un u ug. . . V. . : : it i
SUBCROP AND OUTCROP AREAS OF THE AQUIFER g A o
@ _
Recharge characteristics inferred from the adjacent hydrographs, discharge SOME MUNICIPAL AND INDUSTRIAL WELLS PUMPING FROM THE MISSISSIPPIAN AQUIFER
characteristics and general movement shown by the potentiometric con- IN THE SUBCROP AREA WHERE THE AQUIFER IS CONFINED BY THICK PENNSYLVANIAN STRATA, — -
tours, and inferences drawn from geologic and chemical quality data all lead THE AQUIFER RECEIVES NO RECHARGE FROM LOCAL PRECIPITATION H %i _ H Fiiiohs! wntervuning e et Yield - |2 T
to the conclusions that follow: Be | 22| 8 s & R - - T |3 -
=8 |§F: | 1|23 " s 33 f e % g8 § | g
The fluctuations shown are attributed to withdrawals from nearby farm wells and variations in barometric 32 | 25| i3 g ‘EE g 2 ) Eig . | - g ge| 3 E!-
| Year = EE£ = x = = = CE o
Subcrop Area: The aquifer is recharged along its north- Outcrop Area: The inferred hydrologic relations for the pressure. Well location Well name drilied 55 H E 22| 2 &% EE & 3 :‘:ia 6.'2 5 §§ E ;i ] 55
western periphery by downward seepage of water from southeastern part are summarized in the diagram b‘elow. SW SW 80, T4/ T. 86N., R. 32w, | Lohnville No. 3 1959 | 1145 | €45 (8&6% | 5754 676 70 gimestone G?,gg':gg';y 88 | May 1959 | 300 | May 1959 | 32 | 9.4 | Municipal | 51700
the sandstones of the Cretaceous System. The water In the north-central part, however, the flow system is not Dallas County Lind Limestone [ St. Louls
moves through the aquifer, which is confined by overlying believed to be separated, because the Warsaw Shale is 15 NENW sec. 19, T. 70N, R. 20W. | 18N 1964 | M| TO0 846 6o | 888 T2 Adolonr'™ | Keoman | 26 [Aedl1970 | 65 | Apdi1870| 65 | 10| Municipal | 14000
. .y . _ \ g n Burlington
and under'lymg' confining beds, in a s:':Juther.Iy and. south not present. Thus, in that area, water enters th_e system ) ) , N ey N, R.aw, | Mediapolis 1966 | 770 | 130 10 | 42 | 42| 70|Dclomited \Jhrough 42 |Sept. 1966 | 30 |Sept. 1966 0 | — | Municipal | 80,500
easterly direction. Some water moves into Missouri as un- under the upland areas and moves toward and discharges - — o Hancook Gor — iy =
derflow, but a large part is discharged into the Des Moines Into the nearby principal streams. Movement through the st waar v E 25 NW NE sec. B, T. 94N., R, 26w, | Corwith No.2 1953 | 1174 | 128 | 8 | @2 | 89| 38 Lll)olol:llla thfp"-' 38 |July 1962 | 200 | July 1962 | 30 | 6.7 | Municipal | 35,000
) . . ) . mestone, . Louis
River. Movement through the subcrop area probably is outcrop area, particularly in the north-central part, would Glacial Orift E ﬂ:{",‘,’l‘sgg“;yaT 87N. R.21w. | Hubbard No.2 1945 | 1094 | 480 | 10 | 246 | 245 235 dlolomlte,d o through 5 27 |Nov.1945 | 112 | Nov.1945| 85 | 1.3 | Municipal | 19,000
R ; 2 e G k minor san aynes Cree
extremely slow, because the transmissivity of the aquifer be much faster than through the subcrop area, because < 50 Hardin County lowa Falls No.5 1057 | 1071 | 232 | 12 56 60 | 165 | Dolomite [Maynes Creok | 15 (oot tae7 | 200 | Sept, 1957] 126 | 1.6 | Municipal | 71.200
. . . . T . . . . i NE NW sec. 13, T. 89N., R. 21W. & silistone | Prospect Hill P
in this area is considered to be very low. transmissivities are considered to be much higher. 3 SHEN R Humboldt County Limestone | Gilmore City
1 \X\\\\\:\\\ 5 1 Lin ﬂau:hi:qm'%:::":e”m _ NE NW sec. 6. T.91N., R, 2ow. | Gilmore CityNo.2 | 1657 | 1217 | 207 | 16 | 62 | 62| 15| g'qusiole | (BIMOIO U, | 72 | Oct. 1957 | 460 | Oct. 1957 | 6 | 77 | Municipal | 21,000
' H ! i / B, : St. Louis
PRERIREN T \\;\\Q\\;\ 7 i 5y LI o ¥4 NETW s . 78NL R 1TW, | Lymnville No. 2 1958 | 880 | 38| B | 107 | 107 | 273 | jimestone gMrough | 120 |Aug. 1968 | 40 | Aug.1968 60 | 07 | Municipal | 7,300
N 40 BWEN 7 Limestone, | Burlingt
ﬁ\w{\\\;\\\ = ; \‘/ 1 L e i 1w, | Lisoonib 1949 | 1008 | 278 | 886 | 159 | 98| 175| dolomite, | through | 98 |Aug. 1940 | 15 | Aug.1848| 8 | 0.3 | Municipal | 7,100
SR \\\‘\\\ E, e R \ 1 N e ok . slalltstone Prospect Hill
\\\\ z g% Y i\ ) = NE SN aa 0 a4n. R.1aw. | SWiftPackingCo. | 1934 | 890 | 177 | 10 | 55 | 55| 122| Limestone [ Undifferen- [ p5 1,,nq 16347 | 500 [June 19347 15 | 33 | Industrial | 923,000
N , SN 2 i \i Keokuk
SW 2 yortlcal Scate \\QQ\\\\ @ " a0 2 . - o o s3N. R 42w, | Soldier No.3 1962 | 1153 | 800 12 &38| 435 | 485 | 315| ['Mestone rt|n?::)u§n 110 | Oct. 1962 | 151 | Oct. 1962 | 126 | 1.2 | Municipal | 14,500
$ NE 4 2 & | Al : : T ampton
i EXPLANATION | \\x%\\\\\\:\\\\\\ S g oW Oy aN. R 18w, | Lovilia No.1 1934 | 931 (3975 846 | 363 | 368|205 Sandstone Pennsylvanian| o5 |noy. 1034 424 | Nov.1834| 137 | 0.3 | Municipal | 20,400
§ < 1o k\:\kﬁi\&t \w\ : R N e MY N, R 34w, | Fonda No. 2 1939 | 1231 302 | 10 | 282 | 282| 20 Dolomite | SGROUIS | 26 [Apiil 1930 | 210 | July1962| — | — | Municipal | 51,700
: N N W
“ o . -W\\‘ 50 = : —— — Polk County Bondurant 1951 | or1 | es0| 8 | 350 | aso| ogs| Limestone | AW || apni1051 | 36 | April 1881 1 Municipal | 2150
Glacial < Precipitation o : SW NW sec. 31, T. BON., R. 22W. uran &dolomite| ¢ inrough pr prit 1861 132 | 0.3 | Municipa 500
§ -~ — - 2 P o ————— NN o 7. 79N, R.38W. | Harian No.2 1957 [1181.5 1040 | 6 | o72 | o72| e8| Jmecione | Glmore Sl | 550 | Jan. 1957 | 50 [Sept. 1960| — [ — | Municipal | 57,600
w B &l n n
intiltration . s e 1o é § 8 mies sothut of Wellm, N B oy & 85N, R. 24w, | Story City No. 2 1945 | 971 | 261 12 | 132 | 132 120 ;imestone G?,‘:;'o"r‘g‘&’t‘y +20 | Oct. 1946 | 647 | Oct 1945 | 465 14 | Municipal | 215000
‘ @ - Keokuk S
: o s o “ z l A Bonaparte 1957 | se4 | 138| 10 | 20 | 19| 117 Limestone sﬁ”&’ve 28 | Opt. 1957 | 25 | Oct. 1957 | 98 | 0.3 | Municipal | 34500
‘ =
Flow Line c R Y R.sw, | WestChesterNo.2 | 1957 | 767 | 243| 8 | 135 | 130] 102 Doty | Wessomion, | 67 | Aug. 1087 | — - — | — | Municipal | 8500
= ~
z Keokuk
A & SENW som 8 Y s8N, R.zaw, | Johnston Clay Works| 1959 | 988 | 300 | 5%, | 120 | 129 | 171 | Dolomitas ﬁgu;h +2 |Sept. 1959 | 20 | Sept. 1959 — | — | Industrial | 2,800
* | L L
Trace of M Creek
. 1;omemc S . [ ] I Wl ] dl 11 L | I | 1 S o o gaN. R.2aw, | Bemond No. 2 1958 | 1186 | 208 [12&10| 208 | 100| 100| Dolomite a:gr:r?ggé:e 30 |Jan. 1958 | 550 | Jan. 1958 | 60 | 0.2 | Municipal | 143,000
May June July Aug. Sept. Oct. Nov. Dec. Jan Feb March April Gl Cit
9631964 %‘E'ﬂ%ﬁ::"é{ T.91N. R.26w, | EagleGroveNo.4 | 1957 | 1112 | as0| 16 | 170 | 150 | 285 Limestone Prﬁ,&;{%@: 5 |Aug. 1957 | 882 | Aug.1957| 87.5| 10 | Municipal | 200,000
g Counly o aN. R, 24w, | GeneralMills,inc. | 1851 | 1188 | 210 [20&18] 92 | 80| 125] Dolomite N vapin 0| 20 | July 1951 | 440 | July 1951| 12 |37 | Incustrial | 634,000
IN THE OUTCROP AREA WHERE THE AQUIFER IS COVERED BY GLACIAL DRIFT, THE AQUIFER
IDEALIZED HYDROLOGIC SECTION OF MISSISSIPPIAN AQUIFER IN MAHASKA COUNTY 15 AECHARGED BY LOCAL PRECIPITATION
. . . L . . : - i i ifer i id i iti rift is thin or sandy. Where the drift is thick or
The hypothesis of separate circulation zones, shown in idealized form, is supported by chemical-quality Infiltration to the ?‘1'::”9('5 r.apldl in localities where the drift is thi ¥: ¥¥ROre the
data in southeastern lowa (Coble, 1971, p. 71-72). clayey, however, infiltration is slow.

HIGH YIELDS ARE OBTAINED MOST CONSISTENTLY FROM THE KINDERHOOKIAN
SERIES IN THE NORTH-CENTRAL OUTCROP AREA

Elsewhere in the outcrop area yields of 50 gpm or more can
be obtained only locally. In the subcrop area, yields of 50
gpm have been obtained locally from wells that fully pene-
trate the aquifer. The Meramecian Series, because of its

AVAILABILITY

Availability is defined here as the amount of water that can be
developed from the aquifer without significantly depleting to-
tal storage. An upper limit on this amount would be the re-
charge to the aquifer; a lower limit would be the amount that
natural discharge could be reduced. Quantitative studies on
aquifer characteristics and magnitudes of recharge and dis-

NORTH-CENTRAL OUTCROP AREA

Average recharge to the aquifer in this area, assuming that
3 percent of average annual precipitation infiltrates to the
aquifer, is estimated to be at least 45,000 gallons per day
per square mile or a total of 360 mgd (million gallons per
day) for the area. This amount is on the conservative side of
the recharge determined for a similar drift-covered carbon-
ate aquifer in lllinois (Walton, 1962, p. 51). Therefore, the

SOUTHEAST OUTCROP AREA

The tighter nature of the Mississippian rocks in most of
this area precludes the development of major water supplies
from the aquifer. However, moderate supplies are available
locally where larger rock openings exist and where recharge

SUBCROP AREA

The amount of water available for development in this ar-
tesian system, where recharge and discharge areas are far
apart, is limited largely by the amount of water moving
through the aquifer. Because this rate of movement is con-
sidered to be very slow, withdrawals from the aquifer are

@© The maximum estimaie is based on the assumption that
the volume of rock openings in the Mississippian strata
(joints, bedding planes, and occasional solution tubules)
observed in quarries in north-central lowa are constant for
the whole aquifer throughout the area. The minimum esti-
mate is based on the assumption that the openings ob-

served were representative of onl
aquifer.

widespread occurrence and fairly consistant yield of 3 to 10
gpm, is an important source for rural supplies in both outcrop
and subcrop areas.

OF WATER

charge are needed to determine the maximum amount of wa-
ter that can be withdrawn from the aquifer on a sustained basis.
In the absence of such definitive data, some gross calcula-
tions are presented to indicate that large supplies of water
are available for development in north-central lowa and small
to moderate supplies elsewhere.

amount of water entering the aquifer is believed to be at least
30 times the current withdrawal rate of about 12 mgd. Greater
withdrawals could be sustained even through prolonged pe-
riods of reduced recharge, because the amount of water in
storage in the aquifer (estimated to be 7.5 to 15 trillion gal-
lons®) is tremendously greater than the average annual
amount of recharge.

is available. Recharge in this area, in general, is significantly
less than in the north-central area, because the glacial drift
is very clayey.

dependent on decreasing the artesian head. Withdrawals of
10 to possibly 50 gpm probably can be sustained in most
places without excessive water-level declines if the wells are
adequately spaced and if leakage from the Pennsylvanian
strata can be induced.

y the upper half of the
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Location of sampling site shown in table below.
Number refers to well number in table.

QUALITY OF WATER
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Area where concentration of dissolved solids meets
recommended standard.

B Area where water from aquifer may be acceptable for
general use, except where the concentration of either
sulfate or fluoride exceeds recommended standard

SIGNIFICANCE OF MINERAL CONSTITUENTS AND PROPERTIES OF WATER®

@
Location of additional sampling sites used
in preparing chemical characteristic maps.
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WELL LOCATION MAP
REPRESENTATIVE CHEMICAL ANALYSES OF WATER FROM THE MISSISSIPPIAN AQUIFER
(Dissolved constituents and hardness in milligrams per liter. Analyses made by lowa State Hygienic Laboratory.)
Hardness as [P
= = caco, go
e ® o <) 5/
] Y = 2 3 - E ;- g g @ ER
© = — = — o = = "
H Well location Wil rrve drl.il.:::l Geologic unit 2 H e ] sl I F 2 52|92 e = | = - s 2o
£ o z 2 e | 2 ElE| 2 |2|%s S|EE ¢ s | o 2e
= o - s 3 - ] 5 S |5 e 12 o | o Zz 'i 8 Og
H s e |g| z| £|§|E 8|5 E|S5|28| 2|22 = £| 8 2E
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1 Wapello County A N - m—
SE NW sec. 36, T. 72N., R. 13W. gency No. & 1958 | St. Louis-Spergen 6-8-62 | 350 (13| 676 | .24 (05|47 | 20|98 | 190 | O (499 | 167 | 10 1.2 1.0 199|199 0 7.5|1080
Py Marion County B N
NE NW sec. 24, T. 74N., R. 18W. ussey No. 1 1936 | Pennsylvanian and St. Louis 1-7-62 260 3689 | 3.5 |.05|440 | 63 |13 520 | 0 |283 2210 | 30 1.1 | 0.7 1360|232 |1128| 7.2 | 4090
3 | Washington County Al . . N
NW NE gec. 21.T. 36N, R. 6W. insworth 1962 | Burlington-Wassonville 6-25-62 | 189 (13| 366| .20 (05|77 |32 (34| 72| 0 (501 | 49| 8 .45 01| 323|323| 0 8.0/ 820
Madison Count
4 | NENE o ?3’2}.75”.& s6w. | St Charles 1856 | St. Louls through Starrs Cave | 2-17-56 | 867 |17 (8030 | 2.9 [.12 (322 | 77 (23 |2130 | 0 [307 |4420 |60 3.7 | 0.1 [1122 |252| 870 | 7.4 |9080
Washington Count . . T
5 |sESE s%c.Si,T.?gN..H.BW. West Chester No. 2 | 1957 | Burlington-Wassonville 8-57 243 434 | 18 [05| 69 | 42| 25| 46| 0 |437| 61(3.003 |7.5| 347|347 076! 570
Mahaska Count . .
6 SESWSBC_%,.{ 76N., R. 17w, | Leighton 1955 | St. Louis 1-20-60 | 210 473 | .12|05(108 |28 | 31| 39| 0 |573| 56|05(0.7 | 02| 365(385| o0|7.9| 820
Mahaska Count .
7| NWNW sec. 3. 1. 77N, R. 14w, | Barnes 1957 | St. Louis-Warsaw 12-10-62 | 230 |14 |1640 | 3.2 |.05 |224 [106 |11 73| 0 259 | 916 | 2(05 0.1 995|212| 783|7.4|1870
Poweshiek Count ]
8 | sE'SEsec 9 T T‘S’N R. 16W. Searsboro 1955 | Keokuk-Burlington 1-7-60 | 200 1565 | .80 .25 (203 | 83 | 9.3| 118 | 0 (198 [ 899 |70 |08 1.3 | 848|162| 688 7.4 |1780
Jas, I'COUII! " .
9 NE sec. 11 T.78N., R. 17W. Lynnville No. 2 1958 | St. Louis through Starrs Cave | 1-22-59 388 1002 .34 |05 |155 | 49 6.3 80| 0 |366 | 427 7115 | 80| 589|300| 289 7.1 /1310
Dallas Coun B .
10 NENWsec.?Q.T.?QN.. R.ogw, | Linden 1954 | St. Louis through Keokuk 11-9-59 | 700 628 .10 05| 12|74 32| 198| 0 (312 | 192 | 32|55 |01 59| 59 0 8.1 (1000
Shelby Count ; - *
1 NE N\%secjg,T.TQN., R. 38W. Harlan No. 2 1857 | Gilmore City-Hampton 9-14-60 | 1040 1481 24 05| 34 | 16 12 442 |48 (384 | 633 (101 (8.8 | 0.4 | 148|148 0 8.1 (2240
Polk Count
12 S‘WNWsec)fSLT.BDN.. R. 2ow. | Bondurant 1951 | Warsaw through Starrs Cave | 5-20-58 | 650 1610 |14 43| 57 | 39 11 436 | 0 (403 | 794 | 42 |30 |3.1| 303 303 0 7.7 |2240
Marshall Count Gilmare City th h '
13 SESEsec,S,T.YBZN., R.17W. Ferguson No. 1 1955 | Sonacave o0 11-30-60 | 165 981| .25|.05(165| 59 3.7| 61| 0 |371| 455| 7|0.6 | 3.8 656 304 352 7.1(1300
Carroll Count i i
14 SESWsec.S,yT.SEN.. R.asw. | Templeton 1956 | St. Louis-Burlington 12-31-59 | 920 1214 | 12 05| 45|18 18 | 320| 0 (361 | 499 | 84|47 | 53| 187 187| 0|7.9|1850
Marshall Count Starrs Cave-P il i
15 | NW NW sec, 13 T. 83N, R, 17w, | -eGrand No. 2 1955 | UoCraney o 8-25-50 | 98 |12 B49| .16 .05(116| 36 0.9| 21| 0 |285| 130 39|0.2 | 58| 438 234| 204 |7.5| 900
Marshall County . Burlington through ol ane
16 | SW NE sec. 12, T. 85N., R. 1o, | Liscomb 1949 Pmspgcth ug 4-9-59 | 278 410 | 46|16| 82|33 18| 11| 0 [353| 72 05|04 |.02| 341 289| 52|7.3| 600
Story Count . S . .
17 NW%Esec.)‘rl2,T.85N.,H.24W. Story City No. 2 1845 | Burlington-Gilmore City 42562 | 261 [10| 373 | .12 .05| 84|33 26| 18| 0 [459| 15 05/1.8 | 0.1 346 346, 0|7.1| 690
Grundy Coun ) ) I
18 | Sy Co 3¥I.BBN.,R.1TW. Conrad No. 3 1962 ',;'fo";g}:‘c';'ﬂ‘l[ﬁugh 3-20-62 | 120 440 | 16 .05 84|31 13| 99| 0 |283| 68 14| .25| 7.2| 337 232 105|7.6| 650
Hardin Count: . .
19 | NE'SE seo. 21, T. 8EN.. R, 19w, | Union 1946 | Hampton through Chapin 5-3-60 | 195 406| .02/.05| 81|26 31| 86| 0 [249| 68 10|02 | 96| 308 204| 104|7.4| 600
[ . - YR 1
20 g\?vhsovl\‘fnsgguraf,ytasu.,n.szw. Lohmville No. 3 1959 | Burlington-Gilmore City 2-4-61 | 645 |11|1115| 2.3 |28 (204 | 67 | 6.0| 53| 0 [503| 451 0506 | 0.1| 784 412 372|7.0|1440
Hardin Count Pine Lak .
21 | 5 NE sec. 4 T. 87N., R. 19W. Country Club 1960 | Maynes Creek-Prospect Hill | 4-20-60 | 245 240| 04 |05| 48| 30| 09| 32(72|276| 17 2002 01| 243 238  5/85| 450
Hardin County - Gilmore Cily through ‘
22 | S sec. 29, T. 87N., R. 22W, Radcliffe 1957 ProspectHi)lrl 9 3-26-62 | 365 361| .20|.05|86|28| 09| 19|0 (437 10| 1| .45/ 01| 332 332  0|7.1| 660
Hamilton Count li
28 | NW'SW sse 30.T. 87N, R 23w, | Ellsworth 1953 | parington thioush 1-8-63 | 365 402 | 11 [05| 51| 39| 49| 40| 0 [459| 160510 |0.1| 288288 0|7.7| 700
Webster County Burlington through
24 | SW NE sec. 19, 7. 88N, R, 28w, | Otho 1955 Prospgct nee 6-7-66 | 616 619 | .83 [.05 105 | 50 |12 36 466 | 143 |7.0|2.2 | 0.1| 468 382 86|7.6| 940
Monona C m
25 NESWsegl{IQ T.83N., R. 42W. Soldier No. 3 1862 | Keakuk through Hampton 10-19-62 | 800 1662 | 0.9 |0.5|261 | 76 |36 160 325| 763 (190|1.9 | 0.1| 963 2668 697|7.1|2260
Hard
26 NErNngg.n%,r. 89N, R.21w. | 'owa Falls No. 5 1857 | Maynes Creek-Prospect Hill | 1-11-60 | 232 |10 | 360| 1.3 |.08| 89| 29| 19| 69| 0 [417| 58|20(0.3 | 89| 342 342 0|74/ 600
27 nﬁvmgé";s‘g"gg"!r 89N, R.24w. | Blairsburg 1938 | Gilmore City-Hampton 12-4-62 | 361 547 | 48|05 69| 45| 38| 41| 0 |476| 41|05(1.3 | 0.1| 355 356  0[7.3| 780
Wright Count i =
28 | SE NW sec. 27,T.91N,, R, 26w, | Eacle Grove No.4 | 1957 | SIimore Cify through 1-2560 | 450 |10 415| 11 |.28(101| 29| 30| 11| 0 |456| 21/ 05/0.4 | 04| 372372 0|7.2| 690
29 ﬁ‘é"g'\’,&'ggcc"i’“.'}‘yw\l R.2gw. | Humboldt Gllmore City 10-5-60 |Springs| 10| 232| .10|.05| 92| 21| 23| 48| 0 [342| 33| 5| .25/ 3.0| 316 280 36| 7.2| 590
30 | R o oy N. R.aow. | Gilmore CityNo.2 | 1857 | Gilmore City-Maynes Creek | 10-31-61| 207 415| 02|05| 93| 28| 14| 46| 0[s3a| 49| 11| 25/ 33| 348 274 74|74/ 660
Humboldt . )
31 SE’EE"SSC'(:;D‘,"-}-'}’QZN“ R.2gw. | Rutiand 1948 | Gilmore City 1-12-60 | 75 |11| 398| .02|05| 94| 29| 24| 57| 0 [393| 23|20/ .35| 1.3| 354 322 32| 7.3| 640
Pocahontas County Gilmore Cit through
32 | \ENEsec 5 T 92N, R.a1w, | Rolfe _ 1947 Plospecth 3-3-59 | 185 757 | 20 [82(139| 57| 31| 43| 0 [532| 227 | 15|05 | 1.8| 582 436 146/ 7.2| 980
33 [N o 3N, R.24w. | General Mills, Inc. | 1951 | Maynes Creek-Chapin 10-15-57 | 210 |12 ar2| 87|55| 90| 32| 23| 7.5| 0 |420| 20| 40| 15| 0.1| 356 344 12| 7.4| 640
34 nﬂ‘fq?';e%"g”."? 94N, R.26W, | Corwith No. 2 1953 | Maynes Creek-Chapin 6-24-59 | 128 |10| 652| 1.9 |.05| 99| 32| 44| 92| 0 |515| 172/ 05/0.3 | 0.1| 379 379 0| 7.4|1000
D )
35 NECSE‘;S%‘??;&.T. 7ON. R. 24w, | Garden Grove 1958 | Keokuk-Burlington 9-14-60 | 1140 4596 | 1.5 |.05 (277 | 80| 2.9| 952 | O |361 |2560 180|2.6 | D.1|1020 296 724|7.5|6230
36 ggsN“é";ggf‘z%f’#f‘!,ﬁéN_, Raw. | Mediapolis 1966 | Burlington through McCraney | 1-16-69 | 130 366| 1.2 |47 91| 25| 12| 19| o (410 31 4|05 | 1.1] 332 332 0|7.1| 650
37 | e Y N R 10w, | Bamett Nursery 1962 | Keokuk 7-15-63 | 355 2402 | .20[.26(144 | 80(13 | 568 O |564 (1330 19| .95 0.1| 692 462 230|7.7|3370
Keokuk Gounty Burlington through VO T _
38 | SW SW sec. 10,T. 76N, R, 13w, | What Cheer No. 3 1939 | G oo e 9 11-18-57 | 287 1490 | 1.5 |.10|108 | 59 |11 | 265| 0 |400| 701 48|18 | 40| 513 328| 185|7.3|1920
Boone County Agr. Exp. Coop. — :
39 | gE%me. 18. T 82N, R. 25W. lows State Uiy farm | 1959 | Keokuk through Prospect Hill | 3-27-64 | 800 1742| 15 |.05|152| 79|18 | 254 | 0 |295 asa‘ 59/3.0 | 0.1| 705 242 483|7.7|2270
40 \r:'J?anBw"f:c?feu.nTt?mN., R.Bw. | Stockport 1948 | St. Louis through Prospect Hill [10-15-48 | 448 |13 |2580 | — |.13| 60 | 32 | 787 17|506 (1202 21405 | 0| 282 282 0| 8&.2|3490
A ) o Waukee No. 2 1858 | St. Louis through Prospect Hill | 7-24-63 | 965 3245| 69 |.11/302| 83|15 | 632 0 |316|1740 110|3.4 | 0.5(1097 259| 838|7.3|3850
4z [RSIsE 74N, R. 20w, | J- C- Rinehart 1956 | St. Louis-Spergen 1-22-65 | 355 |15(4023 | 2.2 |.05 (405 | 60 11 | 728 | 0 (305 2380 38|22 | 0.9/1260 250 1010|7.2 4630
43 | GhPanoose County o R 17w, | Stelle Packing Co. | 1852 | St. Louls 4-17-57 | 445 4880 | 1.1 |.07(330| 74 22 |1060| 0 |300 2850 186(2.0 | 6.2/ 1128 246 883|7.1(5250
a4 ggvlluivcso:c:tgs.t 6ON. R.12w. | S-C.Rodgers 1956 | Keokuk 3-20-67 | 490 |13 |2930 | .26 .05 |209 | 85 16 | 660| 0 |251|1600 110|2.0 | 2.7| 873 206 667|7.5]3600
45 Iﬁwg&uge%.gtsm R EW. Ed. Schinstock 1956 | Keokuk-Burlington 4-26-67 | 282 |12 (1050 | 1.6 |.05| 74 | 37 | 60| 240 | 0 |515| 390 49 /1.4 | 04| 338 338  0|7.6|1700
486 h‘.’ﬁﬁEcsfc'ft{1 T.73N. R. 20w, | Gerald James 1944 | St. Louis-Spergen 58-68 | 270 |12 |3110| .06|.34|361| 63|45 | 610 0 397 [1700 75|1.1 |150|1160 325 835|7.3|3700
47 ﬁ&’ﬁ&gﬁg}‘g T.76N.. R. 22w, | Ned L. Spurgin 1955 | St. Louis 9-12-88 | 350 |11 |5940 | 2.6 |.05 (304 | 97 |17 (1700 | O 337 |4000 320 /2.2 | 1.1|1160 276 884|7.5|8200
Marshall County Burlington through
48 | L BoN B 19W. Melbourne No. 2 1968 | L o 8-7-67 | 500 |16 |2460| .10|.05|212(100(15 | 80| O |259|1400 30|2.4 | 2.5| 940 212 728 7.4|2900
49 ﬁgeﬁ'éesgg”ggyt 82N, R.2gw, | John Grow 1962 | Keokuk 6-16-64 | 365 [13| 890 | 5.2 |.05| 96| 56|16 | 117| 0 [346| 387 | 17|1.1 | 0.1| 472 284 188|7.8|1310
50 | Koy County o AN R.7w, | Jim Kauffman 1964 | Warsaw through Starrs Cave | 6-21-67 | 251 |12| 410| .04|.05| 78| 39| 1.2| 18| 0 |437| 11 55 .25/ 6.4 356 356 0| 7.3| 710
51 ﬁ?ECNCE":;‘é}'m T.89N., R.37w. | Robert Henzel 1965 | Keokuk through Hampton 3-6-68 | 700 |13 |2100| 2.2 |.09|260| 73|12 | 280| 0 |314 1200 22/1.6 | 1.1| 950 257 693 7.3|2500
52 | Greene Dounty . R.aow. | Robert Mace 1957 | St. Louis-Warsaw 6-17-64 | 415 |13 | 737| 51 |.05| 89| 49|23 | 71| 0|346| 267| 17|24 | 0.1| 424 284 140|7.6/1100
53 | Webster County Kate Gabri i - 387|334 53| 7.5|1070
SE SW sec. 2, T. 86N., R. 28W. ate Gabrielson 1947 | St. Louis through Hampton 9-20-51 720 |11 | 800 | 3.5 0| 87 | 41 123 0 408 | 284 | 12 2.2 0 3 F
54 g'\"‘,‘\,”‘megecc‘_";“}y_ 86N. R.25w. | Stanhope No. 4 1963 | St. Louis through Hampton 8-4-64 | 585 658 | .04|05| 92| 53| 56| 52| 0|437| 194|65(2.1 | 01| 448|358 90| 7.7[1000
g5 | Mahaska County R 1aw. | Floyd Brown 1959 | St. Louls 33067 | 210 | 11| 545| .16|.05| 82| 28| 64| 89| 0 [561| 86| 05| .75 0.2| 318|318 0| 7.5| 940
56 m“;“,’{mgggln% T.77N. B. 25w, | Ralph Butler 1959 | St. Louis through Burlington | 9-10-69 | 625 |18 |5780| .10[.12|264 | 78|14 |1300| 0 [339|3100(|240|2.1 | 0.7| 980|278 702|7.5|7000
57 | Calhoun County - saw. Jolley School 1953 | St. Louis through Starrs Cave [10-11-58 | 451 1351 |11 |.05|200 | 93| 6.7 | 65| 0 (482 | 583 | 1|12 |0.1| 882|395  487(7.3 (1620

(see maps below).
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THE DISSOLVED-SOLIDS CONTENT OF WATER FROM THE MISSISSIPPIAN AQUIFER MEETS THE RECOMMENDED
STANDARD IN ONLY 15 PER CENT OF THE AQUIFER'S AREA OF OCCURRENCE

The water may be acceptable for general use in an additional 15 percent of the area.
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FLUORIDE CONCENTRATIONS LIMIT THE ACCEPTABILITY OF THE WATER FOR DOMESTIC PURPOSES
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SULFATE CONCENTRATIONS ALSO LIMIT THE ACCEPTABILITY OF THE WATER FOR DOMESTIC PURPOSES

Concentrations often exceed 4,000 mg/| in the area where gypsum and anhydrite deposits are known to be present.

a. No maximum recommended concentration.

The chemical constituents and properties shown in the above
table are the ones that are usually determined in routine water
analyses. They form the basis for the chemical characteristic
maps and text presented on this atlas sheet. Comments regard-
ing the acceptability of water are based on the U.S. Public
Health Service drinking-water standards shown in the above ta-
ble. These standards are mandatory for interstate carriers, but
are recommended for drinking-water supplies in general. More-
aver, the American Water Works Association supports these
standards as minimum standards for municipal supplies.

The maximum recommended concentrations of some constitu-
ents are often exceeded without obvious ill effects, although
the water may be unpalatable. However, concentrations of con-
situents that affect the health of the user should not be ex-
ceeded. It should also be recognized that standards for uses
other than drinking water are usually different than those listed
above. For these reasons, the concentrations of some constitu-

Constituent s
or Recommem.:led Significance
Propert Conceniration
perty (Milligrams per liter)
Iron (Fe) 0.3 Objectionable as it causes red and brown staining of clothing and porcelain. High concentra-
: tions affect the color and taste of beverages.
Objectionable for the same reasons as iron. When both iron and manganese are present, it is
Manganess (Mn) 0.05 recommended that the total concentration not exceed 0.3 mg/|l.
Calc::g (Ca) . Principal causes for hardness and scale-forming properties of water. They reduce the lather-
Magnesium (Mg) ing ability of soap.
Sodu::ad(Na) a- Impart a salty or brackish taste when combined with chloride. Sodium salts cause foaming
Potassium (K) in bollers.
Commonly has a laxative effect when the concentration is 600 to 1,000 mg/l, particularly
when combined with magnesium or sodium. The effect is much less when combined with cal-
Sulfate (SQO) 250 cium. This laxative effect is commonly noted by newcomers, but they become acclimated to the
water in a short time. The effect is noticeable in almost all persons when concentrations ex-
ceed 750 mg/l. Sulfate combined with calcium forms a hard scale in boilers and water heaters.
Chloride (CI) 250 Large amounts combined with sodium impart a salty taste.
In the area of the aguifer’s occurrence, concentrations of 0.8 to 1.3 mg/l are considered to
Fluoride (F) 2.0 play a part in the reduction of tooth decay. However, cancentrations over 2.0 mg/I will cause
the mottling of the enamel of children’s teeth.
Waters with high nitrate content should not be used for infant feeding as it may cause methe-
Nitrate (NO:) 45 moglobinemia or cyanosis. High concentrations suggest organic pollution from sewage, de-
cayed organic matter, nitrate in the soil, or chemical fertilizer.
This refers to all of the material in water that is in solution. It affects the chemical and physical
Dl e oltele 500 properties of water for many uses. Amounts over 2,000 mg/| will have a laxative effect on
most persons. Amounts up to 1,000 mg/I are generally considered acceptable for drinking
purposes if no other water is available.
This affects the lathering ability of soap. It is generally produced by calcium and magnesium.
Hardness ca- Hardness is expressed in milligrams per liter equivalent to CaCQ: as if all the hardness were
(as CaCOn) caused by this compound. Water becomes objectionable for domestic use when the hardness
is above 100 mg/l; however, it can be treated readily by softening.
Temperat L Affects the desirability and economy of water use, especially for industrial cooling and air con-
P ure é ditioning. Most users want a water supply with a low and constant temperature.

@® See U.S. Public Health Service Publication No. 956 (revised 1962) and Hem, 1959 for further discussion.

ents and properties of water from the aquifer are shown on
maps so that the water user can decide if the water meets his
particular requirements or desires. Comments regarding ac-
ceptability are presented to point out the areas where the aqui-
fer contains the most desirable quality water.

The data presented on this sheet are based on analyses of wa-
ter from many wells — some that penetrate the aquifer and
some that are completed in the upper part. This is of particular
significance in southeastern and south-central lowa, where the
flow system is separated by the Warsaw Shale. Work in south-
eastern lowa (Coble, 1971, p. 71) and data in south-central lowa
indicate that less mineralized water is available from the Mer-
amecian rocks. Even in and near the area of evaporite deposits,
small quantities of much less mineralized water can be ob-
tained from the St. Louis Sandstone (see well No. 6 in adjoining
table). For this reason, emphasis in drawing the maps was
placed on water analyses of wells that penetrated the thickest
section of the aquifer.

DATA NOT PRESENTED ON MAPS

CHLORIDE content generally is less than 20 mg/I (milligrams
per liter) in the outcrop area of the aquifer and less than 80
mg/l elsewhere. Unusually high concentrations occur locally
in southern lowa. These high concentrations are always associ-
ated with very high sodium concentrations, but not all water
with high sodium content has a high chloride content.
NITRATE content generally is less than 5 mg/l, because the
Mississippian rocks contain very little nitrogenous material.
Water with an unusually high concentration of nitrate, such as
from well number 48, is a good indication that the well is pol-
luted.

IRON and MANGANESE cantent are difficult to assess. The con-
centrations of both can be affected by microorganisms. Bath
oxidize and precipitate readily in the presence of air; therefore,

unless special sampling precautions are used, the reported
concentration can be quite different than the actual concentra-
tion. Moreover, iron dissolved from casings, pipes, and pumps
can increase the iron content of the water. Analyses on hand
indicate both constituents vary considerably. Iron concentra-
tions exceed the recommended standard in 40 percent of the
samples. Manganese concentrations exceed the recommended
standard in 32 percent of the samples. Both constituents, how-
ever, are readily removed by treatment.

TEMPERATURE of the water usually ranges between 10-13°C,
but temperatures as high as 18°C have been recorded from the
deeper zones of the aquifer. The temperature is dependent on
the latitude and depth of the well withdrawing water from the
aquifer.
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PEOPLE RESTRICTED TO A LOW SODIUM DIET SHOULD BE AWARE THAT WATER FROM THIS AQUIFER IN SOUTHERN
IOWA CONTAINS AN EXTREMELY HIGH SODIUM CONTENT

yses, however, the potassium content of water from the aquifer
is known to seldom exceed 20 mg/l. Therefore, the map is con-
sidered a valid portrayal of the sodium content.

The concentrations of sodium and potassium are combined as a
mapping parameter, because prior to 1952 most analyses did
not report the two constituents separately. Based on later anal-
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WATER FROM THE AQUIFER, WITH FEW EXCEPTIONS, IS EXTREMELY HARD

The exceptions occur in a small area through Central lowa.
High concentrations of fluoride are invariably associated with
the low-hardness water.
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SULFATE CONCENTRATION, IN MILLIGRAMS PER LITER
HIGH-SULFATE WATER FROM THE AQUIFER THAT DISCHARGES
INTO THE LOWER DES MOINES RIVER IS ESPECIALLY
NOTICEABLE DURING LOW-FLOW PERIODS

CONCLUSIONS

WATER SUPPLY

The Mississippian aquifer underlies about 60 percent of the
State, but in only about 15 percent of this area can the aquifer
be considered a major source of potable water. This area com-
prises all or parts of 10 counties in the north-central part of the
Mississippian outcrop, where the aquifer will yield moderate to
large supplies of good to excellent quality water to wells. Esti-
mates of recharge and storage in that region indicate that many
times the current withdrawal rate of about 12 mgd can be devel-
oped from the aquifer. Determination of the actual amount
available will require definitive studies of recharge, discharge,
and storage. The location and spacing of the withdrawal sites to
recover the optimum amount of water will require the acquisi-
tion of quantitative data on the aquifer characteristics. These

studies should be initiated before a greater stress is imposed
on the system.

Elsewhere, the aquifer yields either small quantities of moder-
ately to highly mineralized water (subcrop area), or small to
moderate quantities of fair to good quality water (southeast out-
crop area). Additional supplies probably can be developed in
both areas. At places in the subcrop area, the aquifer probably
will be developed for many more rural supplies when home de-
mineralizing units become economically feasible. Because the
aquifer in these two areas is not considered a major source of
water, additional definitive studies at this time are not recom-
mended.

PROTECTION OF MISSISSIPPIAN AQUIFER

sites.- Waste-disposal sites in the outcrop area of the aquifer
would be best located where the glacial drift is thick or has very
low permeability. The map on sheet 1 of this atlas will enable
land-use planners to determine the thickness of the glacial drift
in the outcrop area. Determinations of permeability will require
additional study.

A potential pollution hazard to the Mississippian aquifer exists
in its outcrop area. The aquifer here is recharged through the
glacial drift; therefore, any deleterious material introduced into
the surficial flow system eventually will reach the Mississippian
aquifer. Deleterious materials may be in the form of farm chem-
icals that are cver-applied and infiltrate the ground or may be
downward percolating leachates produced from waste-disposal

PROTECTION OF UNDERLYING CAMBRIAN-ORDOVICIAN AQUIFER

ick, 1970). Therefore, it is imperative that wells drilled to the
deeper aquifer be properly cased and completely cement
grouted, in order to prevent downward borehole movement of
mineralized water from the Mississippian. Also, when deep
wells are no longer in use, they should not merely be aban-
doned. The wells should be properly plugged (Van Eck, 1971),
because casing failures eventually occur — even when cement
grouted.

A potential contamination hazard to the underlying Cambrian-
Ordovician aquifer exists in the subcrop area of the Mississip-
pian aguifer. In that area the Mississippian aquifer contains
highly mineralized water, whereas the Cambrian-Ordovician
aquifer contains fair-to-good-quality water (Coble, 1970). More-
over, the potentiometric surface of the Mississippian aquifer
in the subcrop area generally is at least 100 feet higher than
that of the Cambrian-Ordovician aquifer (Steinhilber and Hor-
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