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GROUND-WATER—SURFACE-WATER RELATIONSHIPS
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Streamflow of the Fox River at Waukesha Streamflow is a combination of surface runoff and ground-water and hardness from analyses of 319 ground-water samples and 34 . :__:/_-\—_af-(/-}i\[: > % — Logy In humid areas underlain by permeable rocks, such as the Rock-
= 4 500 runoff. During snowmelt and periods of prolonged, heavy precipita- surface-water samples were compared to determine differences due S ,/W Fox basin, lakes and marshes are extensions of the water table and
== tion surface runoff is quickly carried off by the streams. Water that to the source and the season. An example of the seasonal variations . e = 700 are areas of ground-water discharge. Ground water discharged to the
; S 400 is recharged to the shallow ground-water reservoir during these in water quality are shown in the illustration to the left. /-‘ \\\ ) . . € Silurian dalomite < ) lakes commonly flows out of the lake through a stream. However,
— periods is discharged more slowly and maintains streamflow during Ground-water quality is nearly constant and is not changed \ 650 T T T T e many lakes in the Rock-Fox River basin have no surface outlets,
ol o h dry periods. rapidly by infiltrating precipitation. BROWNS \ . i P and discharge into aquifers. Af", an ex_ample of ground-water flow
=~ Ay i These hydrographs show the close relation between streamflow Surface-water quality changes seasonally and very rapidly during LAKE : T Shwongh . lake, Browns Lake in. Bacipe: Connty cernives. ground
o rSurface runoff in the Fox River at Waukesha and ground-water levels in a nearby storms. During wet seasons the water in streams is less mineralized e DATUM IS MEAN SEA LEVEL water mainly from the east and loses it by ground-water seepage to
ZZRr T = | well. The streamflow hydrograph has been separated into surface- because it is mostly overland runoft that has had only brief contaet ——  /# ~J<« /= —T__ - the Fox River on the west. The natural gradient is toward the river,
= g runoff and ground-water contributions to the river. Although the with soils and rocks. None of the samples analyzed were taken during - e EXPLANATION which is about 17 feet below the lake level.

100 SN e WY, - separation line is only approximate, it can be seen that the ground- extreme high flow _(bankfull or flood stage). If they had been, the Thif.s type of detailed knm_vledge on water movement is useful for
/ B : water runoff is the more uniform part, and the surface runoff the average concentrations might have been lower. During dry seasons N planning land and water use in lake watersheds. Problems of ground-
9 Estimated ground-water runoff o T | SR B e | K more erratic part, of the total streamflow. It is estimated that ground normally highly mineralized ground-water discharge in streams may e / \ \ water contamination, excessive weed growth, and loss of fish and
o 11 | : : : j | water contributed 55 percent of the flow of the Fox River at bec?;rne rrtore‘hlggliy én}cneiihzef than the local ground water because ‘\\ X Area sontributing ground  Area receiving ground water Wﬁdhfle ha£b1tat nﬁay b; 1esstgn‘atd k;{y considering water movement
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GROUND-WATER CONTRIBUTION TO STREAMFLOW

GROUND WATER

Large undeveloped supplies of good quality water are available
in the Rock-Fox River basin from its underground reservoir. About
200 billion gallons of water are discharged to streams and wells
each year, which is about 300,000 gallons for each person in the
basin. Yet, this is less than one-half of 1 percent of the total water
stored underground.

Aquifers throughout the basin serve the dual function of providing
water supply via wells and springs and of furnishing a perennial

ness and areal extent, the rate that water seeps from the surface or
from other aquifers to recharge the aquifer, the ease with which
water moves through the aquifer and the amount of storage.
Ground water will continue to meet domestic, agricultural,
munieipal, and industrial needs in the basin because only a small part
of the total potential is being utilized. Present areas of heavy
pumpage are relatively few, and the density of settlement within the
basin is thin as a whole. But, because ground-water availability
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Area underlain by
surficial outwash

Location of buried

Sand and gravel in the basin constitute a major source of water.
Sand and gravel may ocecur either at the surface in well-drained hills
and in flat valley deposits, or they may be buried beneath less per-
meable deposits.

Large deposits of surficial outwash sand and gravel are shown at
the left. Beeause of their high permeability, these deposits are easily
and rapidly recharged. Buried sand and gravel deposits occur through-
out the basin, but their extent is too poorly known to map in detail.

base of streamflow by seepage and spring discharge. The amount of varies locally, detailed studies are needed to guide resource develop- . valley Productive sand and gravel aquifers commonly are in buried bedrock
water that can be continuously pumped, disregarding economiec  ment, especially in present and anticipated pumpage centers, ( valleys, and the aquifers may or may not be buried beneath less
factors,from a well or group of wells depends upon the aquifer thick- '? i permeable deposits. Traces of deep bedrock valleys are shown.
- Several thousand gallons of water per minute have been obtained
? from drilled wells in outwash sand and gravel where the aquifer is
\ thick and underlies a perennial stream, such as along the Rock River
id A in Rock County. In areas not containing thick outwash, small yields
ol ; : Maximum yie of water have been developed from local deposits of sand and gravel.
= /_\ EXPLANATION Aquifer Geologie - ——a available Lo o it Because they are surficial, glacial deposits are recharged from the
unit (feet) (feet) section ; :
270 N i (gpm) surface; natural discharge is to lakes and streams.
A EA by 280 = Active observation well
=i 5 Surface sand nlargement
E% 300 \pu\ =] Discontinued observation well and gravel 0 to 300 500-5,000 Up to 300 2 Geology from Alden, 1918
=5 ] (mostly outwash) except for buried valleys
= 310 Wy rescssccsasacasse Sand and
=2 ] Ground-water divide gravel _ SAND AND GRAVEL AQUIFER
O o2 P 4t .. ) Sand and gravel yields _ _ . :
49 ':,_: g = \A ot b Ly ey " CTpReR St e Buried sand 0 to 100 10 to 500 Average 120 water from intercon- e, EXPLANATION The ].\_Ilagara. .':_Lqulfer, which ur}der]}es about .25 percent .of
= 340 \V \,, ST W/ \J\Jr\'\ \ and gravel nected pore spaces be- J L the basin, provides water supplies in the rapidly developing
5o 35 Cl J“” \_Hﬂ WATER-TABLE SYSTEM tween the grains eastern part of the basin to meet domestie, commercial, light indus-
a %0 \,‘u : o trial, and some municipal and agricultural water needs. Nearly all
] g . Area underlain by wells will prgduce at least 10 gpm (g_allons per minute), the amount
1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1859 1960 1961 1962 1963 1964 1965 1966 Water-table contour aquifer usually con_sxde.red necessary for a single household.
- From Devaul, 1967 Shows altitude lo which waler will rise in wells in The aquifer is recharged mostly by downward seepage from the
aquifers not confined by the Maquoketla Shale. g Niagara glacial drift, and it discharges through the drift into streams, lakes,
3 ; ” : : 5 Contour interval 50 feel. Daium s mean sea Niagara Dologmite 0 to 450 0 to 1,500 Average 150 wetlands, and wells. g -
The potentiometrie surface in the artesian system is declining level
¥ regionally because of continued pumpage from the greater Milwaukee
X area and increased pumpage from the Chicago area. == In dolomit a1 . :
The above hydrograph of a well in Waukesha shows regional and Direction of ground-water movement n dolomite ana 1fmes one )
v local effects of pumping. Minor fluctuations imposed on the gradual r}r}ater occursbm ralctureé; ) I
- water-level decline of about 8 feet per year are due to heavier ARTESIAN SYSTEM ' byagolrlllli?(;n e enlarge I
summer pumpage by Waukesha city wells. The water-level rise in ) Wagnokots Although not generally ciagsgd as an aquifer, a few
1964-65 was caused by the temporary shutdown of a nearby pump- 700 (Not an aquifer) Shale 0 to 225 wells obtain small quantities of water fI‘om: hme'!-
ing well. 0 RE N T~ stone and dolomite in the upper part of this unit
Shows altitude to which water will rise in wells tn B
: . the sandstone aquifer where 1 is confined by the ‘
City wells in Madison have developed small drawdown cones. This Moguokets: Shele. Contour interwl 50 feel, .
detailed enlargement of a segment of the potentiometric map for 1968 o W ——" . — T
shows two drawdown cones extended to where they intercept Platteville- Galena Dolomite, // // // // Shale may yield some water Geology modified from Bean, 1949
ground -water that previously moved to the lakes and probably ==y aéalena Decorah and 0 to 400 10 to 100 Average 130 e to wells from fractures NIAGARA AQUIFER
induce recharge from the lakes. . - Platteville Formations /’ z /’ 7
s - E—— R o) EXPLANATION The Platteville-Galena aquifer underlies 70 percent of the basin
———————————— R and is widely used for domestic and farm supplies where it is covered
West limit of Maquoketa Shale VA B by thin drift, but yields little water to wells where it is deeply buried,
ST e — particularly where it underlies Maquoketa Shale(see map). Because
Wl T ‘}nQ‘ Area underlain by the shale reduces downward circulation of water (recharge)
St. Peter P—— 56,556 Gummply Toss . o ** | Enlargement Lﬁj.‘g. aquifer }(;revicles indtlz.)e Plaittsville—SGalﬁana aqui‘fer }!1at\:fe lessdopporturlllity to
C Y P\ B ; : 4 S il S e e enlarged by solution. Such poor circulation reduces well pro-
}]ufwiu’ﬁ P\ {mm \ FRRGREIER BT e S SO than 200 oG «‘“’7- ductivity and adversely affects water quality. Wegt of .the shale,
Foinissinps e 5 e NS recharge is to the aquifer through the overlying drift; discharge is
o) ,‘i‘.:‘ffl 2\ T o 7 Sandstone yields water Area in which aguifer through the drift to surface-water bodies or downward to the
n::“g w 35 f . " - {j ij - I,’ - fror{‘ d_q-mgll intoregnr is widely used sandstone.
=52 A { A1 ? rairie du ) Tl nected pore spaces be-
= E 'i“: 40 r\/ﬁ\ N \ 5 e/'F >res%§£ AL . . o L Chien Group 0 to 200 10 to 50 Average 125 7 i 7 £ 7 [ 7 tween the grains. Part
oz 6 7 f A 10 = TUT—e T Ground water in the basin moves within two principal systems, the - — of the pore spaces are
E§§ 50 JJ \J\Jif § = / ys% ; "wa.t.er-table” 2‘1nd the “artesian” systems. The “waterl—table” sys- T S filled by cementing ma-
H=S 5 7 g =9 oz ] JPr]]lr)l( + tem is present in all parts of the basin, and its surface is described Sandstone Trempealeau S o barial. Sowme: water
a HJ} ! ] Ml é = A “‘n;t:;“ i) ilf :L -"‘\O'c\rgm‘mow’r‘c. by the water—_table fzontours. As the AITOWS s.how, ground wat_er moves Tination probably comes from
I .J“l } ‘l] I H'PPH I ﬂJL_ 1l |Lr| g = m: ﬂfm e a}fa Mm_lclJo L T d? away from high points onthe potentiometric surface and discharges Ersotyiras
f j_LJ‘u’—l-J_ il LL i hlﬁj"u- mll m CaRl P 2 e pofa |2 ! ?,‘{J ‘ into lakes, streams, wetlands, and areas of pumpage. Flow paths are Franconia &
i 0 o S {DJE T short. Ground-water divides follow surface-water divides only Sandstone [
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 =1 generally, and some ground water flows into or out of the surface- - 100 to 1,000 in northwest |-> = i _\__ alar=t|
Modified from Devaul. 1967 water basin near its borders. This “water-table”’ system is not truly Galesville 0 to 3.0007 500 to 2.000 to over 2,000 in east|s T ——
a single hydrologic system. Within it there are numerous areas of Sandstone U d and south parts of area [+ =
3 a : ; ; local confinement, and nearby wells may have very different water Eau Claire iy 12 PLATTEVILLE-GALENA AQUIFER ; : gre % :
The potentiometric surface is always changing. This hydrograph levels. The composite “water-table” system described here is a i The.sandstone :_a,quer, the most important aquifer in the basin,
i i - Sandstone e, i derlies the entire basin except in the vicinity of three small
shows how the water level in a well not affected by pumping responds generalization. o G R EXPLANATION under | - cep g cinity of
to precipitation. Recharge from local precipitation during the spring The “artesian” system includes those parts of aquifers confined Mount Simon 8 S Gl Precar_nbrla_n crystalline rogk rldges.' This aquifer consists of several
and summer is followed by a rise in the water level in the well. beneath the Maquoketa Shale. Most recharge to this system is from Sandstone Al ", geologic units, each of which Ezontfxbutes some water to wells, but
During the late summer evapotranspiration utilizes most of the the area just west of the western limit of the shale. Flow paths are ] BV aaE Tat-aanialls Tl st BEatn & 195 ot ol ol C 115 K I_ . the Mount Simon and Galesville Sandstor}es of _Camk?rlan age (see
precipitation, and only extended periods of rainfall recharge the 2 long, and discharge is at wells located mainly in the areas of Mil- (Not an aquifer) Crystalline . <ﬂlg thi gs -} yuantities - wat?zr fr();fn i ++++++++OZ rxsic; ine rocks ;nay \ Area undgrlam by sheet 1) are cqmmonly the' most productive. Yields in most wells
aquifer. In most years the ground is frozen during the winter months, 4} Jan waui{ee and Chicago. rocks We’ts obtaln small ¢ EH Ak R4 yield some water Irom ! aquifer depend primarily on the thickness of sandstone penetrated..
preventing recharge, and the water level in the well falls. j The information on this sheet was compiled using data from L R K" /7 L Rehargs 0 the_ sandstone e down through the drift and
No long-term changes in water levels are shown by this hydro- * S0y observation wells located on the map, records from over 1,000 other - through the overl‘ymg bedro_ck units where they are present..W}_lere
graph, and water levels are nearly the same in 1966 as they were 10 wells, and reports of Cline (1965), Fjoiey and others (195;3), Green . : - the Maquoketa Shale overllgs the sandstone aquifer there is little
years earlier. and Hutchinson (1965), Hutchinson (in press), Le Roux (1963), and GROUND-WATER AVAILABILITY — —--) Area in which aquifer is recharge, but a small quantity of water moves downward through
Newport (1962). ! shallow and widely used the shale and through wells open to the Niagara and sandstone

for domestic supplies. aquifers. Where the aquifer underlies the Maquoketa Shale water

2
5 L' levels have steadily declined in wells (locally up to 8 feet per year),

SCALE 1:1 000 000 E because recharge is small, ground-water movement is slow, and

Ground water is available nearly everywhere within the basin, high where saturated thicknesses are over 50 feet. However, the

Compiled from well records and reports

P L 20 MILES of Newport, 1962, LeRoux, 1963, Cline, 1965, usually at depths of less than 150 feet. The water yielding rocks, distribution and permeability of sand and gravel deposits change pumpage is large.
- 20 KILOMETERS and Green and Hutchinson, 1965 or aquifers, are grouped into four major aquifers for convenience of greatly within short distances, and well yields may be difficult to Natural discharge oceurs only west of the Maquoketa Shale—into
y 2 2 predict. The Prairie du Chien Group, the Platteville-Galena unit,

—

discussion. The sandstone aquifer is the major aquifer for large the Rock River, its tributaries, lakes, and wetlands. In the eastern

supply uses and underlies the entire basin. The sand and gravel and the Niagara Dolomite are composed mainly of dense, erystalline W) one-third of the basin discharge is entirely by pumping wells.
) aquifer yields large supplies of water in the Rock River valley and dolomitic rock that yields water from fractures and solution channels ] The sandstone is the most widely used aquifer in the basin for
PR TIOMEREICIOBRIATE SHD: SESEERETION Wil RETITRE other local areas. The Niagara and Platteville-Galena aquifers are of rather than from intergranular pore spaces, as in sandstone or sand l L high capacity wells. In most areas wells in this aquifer can yield
limited local importance. and gravel. Because the distribution of fractures and channels is [ 2 b b T 1,000 gpm. The aquifer furnishes water to 63 municipalities and

Geology maodified from Bean, 1849
SANDSTONE AQUIFER

much less uniform than the distribution of intergranular pore spaces,
well yields from dolomitie rocks are even less predictable.

The physical properties of the geologic units eontrol ground-water

numerous industries in the basin, and it supplies numerous domestic
movement. Well yields from permeable sand and gravel are generally

and stock needs in the western one-third of the basin.

WATER QUALITY

In the ground-water flow system the concentration and variety
of mineral matter are constantly changing as the water slowly moves
through different types of rock, dissolving minerals from them.
Precipitation, very low in mineral content, enters the soil zone and

Ground water in the Rock-Fox River basin is generally of good
quality and is usable for most purposes. Most problems are caused
by hard water and locally by high iron concentrations. Nearly all of
the ground water is very hard (181 mg/l or greater of hardness)

EXPLANATION
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Show Y‘iﬂ il of Small quantities of nitrate and fluoride generally are found in and needs softening for many uses. o beg.n}s d133(3v11){1g c%)olonilte an;i Ottherf Tﬁneralst' T cglm}lmci ?ag—
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Liter. A s ; . constituents occur locally but are not common. The higher concen- ] Ha0 olomite, and small quantities ol silica, suliate, sodium, potassium,
iter. Arrow indicates ni > ; : Dolomite ~ fcO2 and iron are dissolved from other minerals.
trate content in excess of 45 trations of nitrate may be harmful for human consumption. 45/ carcit
milligrams per liter High nitrate concentrations can cause methemoglobinemia in et SHE
infanti (Comly, 191%5)_,1; ‘df;dél;he [ilsf Pu‘?tﬁCtH?alth tser‘;iﬂeb(l%zé Gt at cz’;? Gypsum Percolating ground water continuously dissolves minerals from
. ests an upper limit o m or nitrate in water to be use : : : :
s _ _ o i £/, Rag- ¥ o TOTAL ALKALINITY SODIUM+POTASSIUM TOTAL HARDNESS CALCIUM/MAGNESIUM Feldspar the glacial drift. The mineral content of ground water in shallow
. Aquif 1 t for drinking and culinary use on interstate carriers. This standar : i sand and gravel deposits is generally low because of the short time
D quifer supplying water : & i . ; DISSOLVED SOLIDS —mg/I CHLORIDE —mg/| SULFATE — 171 mg/1 as CaC0, mg/| as Na meg/I as CaC0; RATIO i 1 b Bisen 7 A0V PEl :
34 ., to the well is usually ‘a.(,(,epted for alllhumdn GOSN . 00 50 00 0 400 800 0 10 20 - the water is in contact with minerals. High iron concentrations are
: T T E Nitrate is commonly derived from human and other animal wastes, @ 0 400 800 0 50 100 0 200 400 0 200 400 0 : : Tefit i : ; : :
33 e - Vi Btuskistord | StingBikes -, ! o 1 ; s g ; : . . y = T ; : s : : . . L X : : most prevalent in poorly drained areas. High concentrations of
OLUMBI A , ":JE‘L?“}HQ- TSN @) firtlllhzer,. Oilgamct cliecomp(;mtmn, rlaunfall,t ans dmdi?. .Watez_ m sy R . o - > , 2 nitrate, derived from sources of pollution, may occur locally in wells
iz ——r man’/ | ._‘_,_3,“1 ‘ot e Sand and gravel shallow, lnadequately cased, or poorly constructed wells 18 particu- ERE cet= . i " o tapping shallow sands and gravels. Ground water in deposits of sand
3 13_7 3 \.739"- J %%ﬁl}@ larly' susceptible to po IIUti.OH hy syaste:irom aboye: 2= ; g gﬁﬂi - P H_'n—| o—— —_— o —— ————— overlain by poorly permea%]e till is more highly minell?alized but is BUTEIENTS-IN GRUTND Sarkn.
/"W e f=Dek L] Pt i @) Nitrate concentrations in ground water that exceed background e e e e e e e e e e e e e = generally protected from pollution
unakee ¢ L b y "y ~1 P ! % . . - . } A . s . . . .
;1' i s A o 3 —rdsl Niagara concentration suggest degradation of water quality in the well and 2 E% — Sand and gravel —e—— — —— —a— —e—o —e— | Nutrient concentrations (primarily nitrogen and phosphorus) in
o T @‘QT/ il g%‘;:}}e W possibly of part of the aquifer. As used here, background concen- P 2 Niagara —.— -—j o | 1 e | — e —e——Wi123 ground water have become of increasing interest in recent years.
e ':_"j‘i%"‘jggo“" Tyl Ma el Rz o fl‘fg'@@ O tration is the upper limit of the modal range. Sixty-three analyses How Platteville -Galena ———— — — —e— ] Fe— w161 As water moves through dolomite aquifers, especially through the Because the ground-water reservoir sustaing the surface water at low
iddléton’, 7 2 c oteed| G e v e M:’ Platteville-Galena of well water exceeded the background concentration (3 mg/l in this SFF andsandstone  , , , ., ., .4 ! T S N NN S SO N S S S | A I S RS I | Dolomte Platteville-Galena unit, it becomes harder and more mineralized. flow, nutrients in the ground water would contribute to problems of
. 5 \j&n{, B .08 ronl " MJohnsor| Creek | L =, Okﬁek}ﬂ basin) and 5 exceeded 45 mg/]l (see map). The distribution of these = 0 400 800 0 50 100 0 200 400 0 200 400 0 50 100 0 400 800 0 1.0 20 Water in dolomite aquifers may be polluted locally where open algal growth in lakes and streams. Analyses from wells in the Rock-
Pl Ao h&jm&&. SRR, L 5 Sé s '\Ag_' o O 5 wells indicate:s t.he very local nature of ground-water pollution solution channels and fractures are near the surface. Fox basin show the maximum, median, and minimum nitrate con-
A3 N L " oCambridge; bl qfferson ukeshafQ] o {4 50 Sandstone and its minor significance to ground-water supply. centrations to be 82, 2.1, and less than 0.1 mg/l, respectively.
748 - ' : Most fluoride concentrations in the basin are less than 0.5 mg/1, WATER QUALITY BY AQUIFER

Maximum, median, and minimum total phosphorus values as PO,

i o F,-W:AU I“\SHA .
8 are 0.58, 0.11, and 0.07 mg/], respectively.

= . ] but concentrations increase to over 1.0 mg/l in the Niagara aquifer
[ A7 % K Niagara, Platteville-Galena, in the extreme eastern part of the basin. Although fluoride can
i and sandstone reduce dental caries during tooth development (Dean and others,
1.0 1941 and 1942), high concentrations can mottle tooth enamel. The

Line of equal fluoride concentration fluoride concentrations in the eastern area are near the optimum
Interval 0.5 milligrams per liter concentration of 1.1 mg/l and are much less than the maximum

concentration of 1.5 mg/l recommended by the U.S. Public Health
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Shale beds retard the movement of ground water and locally may
soften water by the process of ion exchange in which caleium and
magnesium in the water are replaced by sodium.

of 300 mg/l is equal to about 18 grains of hardness.) Water in the
glacial drift is slightly more mineralized east of the western limit of
the shale, mostly because of an increase in sodium. Water in the
sandstone aquifer changes in quality as it flows eastward beneath
the shale. Mineralization increases as the distance from the recharge

Major chemical constituents, characteristics, and properties of
water in aquifers within the Rock-Fox River basin are shown in this
diagram. The median quality of ground water varies only slightly
between aquifers. However, there is a wide range of local variations
in quality within individual aquifers (see chart above). For example,

4 : “L ' - ?aln%rz"r
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o I 8 .042} , .. . i : the range of median total dissolved solids of all aquifers is less than area increases, and sulfate and sodium progressively increase as
@ @8"#— Tl — et — Givid Service (1962) at prevailing air temperatures. 100 mg/l, but within the sandstone aquifer the range is nearly carbonate, bicarbonate, and hardness decrease (see chart).
Ta ‘ TAL b s LT urface-water divide : ; £ .
925 P/ Brapns | 400 mg/l. Iron is a problem in the water of many wells in the basin, but
h ; rg“’]lmgf?? A division is made between aquifers east and west of the western it is not a health hazard. The U.S. Public Health Service’s suggested

maximum limit for drinking water is 0.3 mg/l; above this concentra-
tion iron causes brown precipitates and stains. The areal oceurrence
of iron is unpredictable, and concentrations greater than 0.3 mg/1
may be found almost anywhere in the basin. Iron concentrations
also often vary with depth, but they cannot be correlated with depth.

limit of the Maquoketa Shale because nearly all wells east of this
limit that penetrate the Platteville-Galena aquifer are also open
to the underlying sandstone aquifer.

Several points on the chart should be emphasized: All of the
water tested has a median dissolved solids content between 300 and
400 mg/1, which is due largely to carbonate hardness. (A hardness

Water in the sandstone aquifer moves very slowly, dissolving
dolomite and locally acquiring small quantities of iron and other
minerals. The water is very hard; however, it has slightly less total
hardness than water in dolomite aquifers.
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