MINERAL

CONTENT IN WATER FROM

FIFTY THREE WATER-WELLS IN DEXALB AND

SYCAMORE QUADRANG-LES,
- LOREN T. CALDWELL

ILLINOIS

Northern Tilingis Undversity, DeKalb

. AmsTRAcT. — Water samples frem 53
gelected wells located in .the DeKalb
- and Syecamore gquadrangles of northern
IHinols were analyzed for mineral con-
tent, Total hardness values are related
to the kind of agquifer g.nd to the amount
and mature of the overlylng strata.
The area sclected for this study
~ig Jocated in DeKalh and- Sycamore
Quadrangles, northern Tllinois. The
wellyare located in the townships of
* Qycamore, Cortland, DeKalb, Malta,
and Milan in DeKalb Counfy.
Water samples from 53 .selected

wells .analyzed for mineral conjent .

to determine the relation hetween
the total mineral hardncss values
and the aguifers from which they
were pamped., The 53 wells were

selected and classified into thrce

types according to the aquifer hori-

son in which they were based; 38

*“Galena-Platteville wells, 2 Sf. Pefer
and deeper agquifer wells, and i4
" glacial drift wells. -The 38 (alena-
Platteville wells were divided into
sub-groups 1, IE, I11, and 1V, rep-
regenting four different aquifers
with fonr different overlying strata
situations. '

GFoLogy OF THE STUDY AREA

The. glacial, drift consists of un-
comsolidated materials. which form a
mantle of varied thickness in these
five townships, It is thicker along
the western edges of the DeKaib
Quadrangle and’ generally thing
toward the eastern cdge of the Syca-
more Quadrangle (a distance of
some. 18 -miles).. - The maximnm

,physical removal before the

thickness of the glacial drift is about

360 feet; the averyge, about 150
feet; and the minimum, about 15

“foet. Thie reason for this variable

depth lies in the preglacial erogional
events that provided a general
southwestward slope to the preglae-
ial topography. This topography
was ‘an expression of “erosional ef-
fects of the carly drainage system

kmown as the aneient Troy River

system. The main Troy valley lies
somewhat west of the boundaries of
the study avea, but one of its trib-
utaries underlies this siudy area as
reported by Caldwell -in 1962.

All strata gtudied here dip about
14 feet per mile somtheastward. Al
50 foot upwarp in this dip trend oe-
eurs in the southwest corner of this
study area ag reportod by Caldwell
(1962). An indicution of the eroded
garface may be seen on Figure 1,

<which gives the relief of this land-

seupe prior to the deposition of glac-

- 1al drift.

The Niagaran -Dolomite is the
{opmost strata of the buried bedrock
surface. This Niagaran Dolomite in
the study arca ocenrsg as an erosional
remmant in portions of  Cortland,
DeKalb, and Bycamore townships
(Fig. 2). Hs variation in thickness
results from partial chemical .and
glacier
buried the area with drift. The Ni-
agaran Dolomite 18 a compact dark
to light gray dolomite. 1t serves

. as a caprock for lower aquifers,
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The Magquoketa Shale, which lies
beneath the Niagaran Dolomite has’

a thickness of 127 feet in the eastern
part of the area, (_.haIl"‘lllﬂ' to zero
thickness to the west and southwest.
It ig compo»:ed of ealcareous sbaly
dolomite, compact dolomite, and
soft black shale, interbedded with

dolomite from top to hottom. It 15'
a- partially effective cap rock for

lower aguifers.

The Galena-Platteville sirata were
originally about 345 fect in thick-
ness but locally is less due to. pre-

olacial erosion in the western: por--

tion of the study area. It Is dolo-
" mitie, light fo dark buff, cherty, and
is. ﬁne to coarse. It is composed of
caleinm and magnesium . carbonate,

The Glenwood-St, Deter strata e
beneath the Galena and in the area
" varics from 55 feet in thickness im
the eastern p'n‘
to 95 fect in the west, The (Hen-
:wood Shale is a dolomitic, sandy,
sﬂtv argillaceous, grayish green,
‘fine fo coarse-grained sandsttme It

ig friableé and contains some gray-

brown shale,” The 5t Peter *Sand-
stone is white, fine-to “coarse-grain
ed, silty, stained yellow, brown and
is shaly. It contains oolites and. it
_is eherty, siliccous,
* The top le\el of the Sf. Peter agai-
fer lies at 334 feet elevation in the
arvea of this study. The Ht. Petor
aguifer is separafed from the aqm-
fers. about it by the impervious
Qlenwood shale.

Thiz study area hag a bm'lvd
Bedrock topography consisting of the
pre-glacial Troy River, located west
of this area, The buried Troy River
channel. lics at an elevation near
400 feet, while the Shabbona Trib-
atary ﬁtream, ﬂowmg from north o

Transactions Ilinois Academy - of Seience

t of the study area

' Were

and compaet '

-

sonth through the center of the De-
Kalb Quadrangle, follows closelv
alopg the bedrock surface contaet of
the Galena and Maquoketa strata.

The Galena Dolomite lies west and
the. Magunoketa Shale lies northeast-
of this buried cuterop contact line.

- Long tongoes of the Galena Dolo-

mite are exposed in the lower por-
tions of the stream valleys In the
south and the central portions of
the Sycamore Quadrangle. The
Galesville Sandstone aguifer of mid-
dle Cambrian in age underlies the
entire study area at depths averag-
ing 1300 feet beneath the present
surface, .as described by Hdckett
(1960).

PROCEDURE FoR (PATIIERING DATA

Description of wells—The loca-
tion of the 53 are shown on Tigure
1. Tach well is cased to hedrock.
Thirty-mght wells that terminated
in the Galena- Platteville .aquifers
chosen. These wells - are do-.
seribed: on Tables 1, 2, and 3 and
totdl hardness values are glven in
Figure 2. The analyses of thd 53
water samples were made by Sol-
yom - (1962, unpublished - thesis}).
The 53 v&atel samples of the study
were also analyzed hy the laboza-
tories of the Illinois State Water -
Sarvey, Urbana, INinois. The -

.noly State Water ‘-aurvLy data’ was
“used where dlfferem-vs in data oc-

curred betwéen the two analyses.
The well data for 38 water
samples from the Niagaran, Maguo-
keta, and Galena- Plattevile aquifers
ave described in Table 1 and their
locations appear on the bedrock sur-
face map (Mig. 1). The data of
this figure enables a comparison of
total hardness (ag CaCO,) with aqui- -

w



_TARLE 1—Water Analysis

Mineral C ontent in (-) *."‘0"&4‘.-?'!:-64{ Water

Platteville Aquifers.
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Data from 38 Well Samples Pumped trom Galena-

Towngehip

Well o,

Surface elavation

‘Tlevation and Depth Data in Feet.

Well depth
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.TADLEI- 2 _—Water Analysis Data trom' 9 Well Samples Taken from Wells in the

St. Peter Aquifer and in the Galesville Aquifer.

! Surface el'e;vat'ion. :
Bottom of well, -

Well J:u_n:n:bt-:-.r.>
elavation
- Elovation of
1 rock surface
Well depth

Township h

Lahotatory number
State Water Survey

Magnesiom (ppm}
Total hardness
Total dissolved

minerals

Caleivm (ppm). N
Iron (ppm}

Alkalinity
as CaCO,
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fer source and with the overlying
strata which. covers the aquifers as

_ ghown in Figure 2. . - -
" The . dissolved mineral analysis

‘data from the St. Peter aquifer
samples are described in Table 2.
The amount of total hardness values
are related to depth in this Table.

‘Data shown in Table 3 deseribes
13 wells terminating in the glacial

drift. These data of total hardness
(ag-CaCQ,) arc reported along with
the well depth and bedrock surface .
elevations at the well locations, The
samples were analyzed for dissolved
content of caleium, magnesium and
iron compounds by Sclyom.

Water. samples were eollected in
bottles, labeled with the owner’s
name, address, and location. The
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TARLE 3 —Water Analysis Data from 14 Well Samples Taken. ffom
Various Levels in the Glacnﬂ Drift, : :
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1 'l‘he,‘ fotal hardness value of well number 53 is 560 parts per thouzand, "Thia h1gh total hardocss

value ﬂw‘uld be a:ssociat.ed with the faet that Well numlncr 3% pwnps water fromn the surfrce in o ppring, .

bottles were rmsed three times with
‘the water that had been running for'
sceveral mmutes from the well, filied
to overflowing, and capped seeurely,

Water dn&lvsw—'l‘he following
procedure was . employed in water
sample aunalysis. For the determina-
tion of total hardness, caleium, and
magnesgium,: the Ver’send’re method
was Used ay deseribed by the Ameri-
can  Public Health Association
(1961). This is a widely accepted
method for the accurate determina-
tion of thege disgolved’ mmcrﬂ,ls in
waler samples,

These analytical data were rve-
eorded - on mmeral-(maly.sls record.-
ing sheets showing. the wellowner’s
name, address, geographical loca-
tion, and the date of well sampling,
Le.ss; than half of the pint water

.samples were used in ana]_yses. The

rewiaining sample is stored with the

\Iorthern Illinois, University, De-
partmcnt of Harth - Scienees,

INTERPR ETATION OF DATA

The three wells of group I were

bottorned in the Niagaran Dolomite

of the study area, These three water -

samples are numbered 8, 43, and 50,
Their average total hardnesa-_. is 352
ppm. The Niagaran Dolomite has

an dverage base elevation of 735 -

feet in the area of these wells. The

highost total hardness average was

ob’r'uned from these wells.

Gr{)up IT has thirteen wells: whlch .

are based in the Maguoketa Shale,
"Their weil numbers are 1, 14, 15,
16, 19, 22, 27, 34, 37, 46, 47 48, and
43. '1‘11011‘ average total hardness
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value. is 276 ppm. The average base

glevation of the Maguoketa Shale

where it oceurs in the study area is
620 feet.  As reported by Caldwell

in 1962, there is a stratigraphie dip.

in the southwest portion of this
study area which brings the base
of the Maguoketa Shale to approxi-
mately 670 feet. This situation al-
lowed iwells numbered 8, 12, and 18
to be in group IV and vsells nim-
bered 2, 13, and 31 to be in group

1II. Well nambered 17 is listed -

with group III becanie of its neat-

ness to the margin of the Magueketa -

Shale as shown on Figure 2.
Gioup IIT has thirteen wells
which take water from the Galena-
Platieville aquifer with Maguoketa
Shale overlying the aquifer. Their
total hardness values range from
180 to 286 ppm if well number 4

is excladed from  the group. Well

rumber 45 has a total hardness value
of 427 ppmr which may be due to
gsome local ground water situation

" which this study did not identify.
..The base elevation of this Gralena-

Platteville aquifer is 334 feet.
‘Group IV has elght wells based
in the Galena-Platteville aquifer
with no overlying strata. - Their
total hardnesg values average 1;0
ppm.
The t.hirteen wells based in the

" glacial drift and the two deep wells

based in the "St. Peter sandstone
and the Galesville Sandstone show
no signifieant total hardness values

- as related to the aquifers and the

overlying strata. Thercfore Table 2
and Table 3 are given no mterpre

" tation in this study.

- Platteville boftomed wells.

SUMMARY -

The total hardness values for
group I average 352 ppm. Group
IT water bamplcb have a iotal hard- .
ness average of 276 ppm. Group
IIT water samples have an average
total harness of 254 ppm. Group
IV water samples have total hard-
pess values with an average of 170
ppm. When these average values
are related to the aquifer strata

in which each group is bottomed and -

to the overlying strata for each aqui-

fer, it is apparent that the three

wells hottomed in the Niagaran Dol- -
omite with only a glacial drift cover

‘had the highest total hardness. aver-

age value; thirteen wells bottomed

in the Magquoketa Shale with only.

a glaeial drift cover had the second
highest total hardness. values; thir-

. teén wells bottomed in the Galena-

Platteville aquifer with the Maguo-
keta Shale and the glacial drift
overlying - the agquifer had total
hardness values that averaged 254
ppm which is third in rank. The
group IV wwells had the smallest
total hardness value average of 170
ppm among the four groups of wells
in the Type I Maquoketa-Galena-
These
wells were bottomed in the Galema-
Platteville aguifer with. no overly-
ing strata; only a thick glacial drift
eover lay above the aquifer strata.
fype TI and III wells were given

1o interpretation in this study.’

1t seems appatent from the above
summary that total hardness values
in ground water samples taken from
cased ‘drilled s wells as selected in
this study are mmnﬁ( .mt]y 1ela‘rcd
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to the kind of aqguifer furnishing
the water sample and to the kind
and amonnt of overlving strata
~above that aquifer.
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