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GROUND- WATER | NVESTI GATI ONS
FOR SI TI NG THE SUPERCONDUCTI NG SUPER OCLLI DER
I N NCRTHEASTERN | LLINO S

by Adrian P. Visocky and Marcia K Schul nei ster

ABSTRACT

The Superconducting Super Collider (SSO study area conprises 36
townshi ps in Kane County and portions of Cook, De Kalb, Du Page, Ken-
dall , and WIIl Counties. An inventory and nmass neasurenent of water
levels in 389 private donestic wells was conducted during the sumrer of
1986. Potentiometric surface maps constructed fromthese data indicate
that the general direction of ground-water nmovenent is to the southeast
and toward cones of depression resulting from subdivision punpage in
north-central Kane County. Mnthly water-|evel neasurenents have been
nmade since Decenber 1984 at 26 individual piezoneters and at ni ne nested
pi ezonmeters. The data show that vertical head gradients of from0.14 to
3.35 feet per foot exist between various aquifers. An analysis of water
sanpl es coll ected during the mass neasurenent and a revi ew of water
anal yses frompublic water supply wells indicate that the ground water
likely to be encountered at the SSC site is a cal ci umnagnesi umbi car -
bonate. The water is noderately mneralized and woul d require soften-
ing for donestic uses. QGound-water use projections for the study area
indicate that total punpage fromthe 36 townships will be nearly 72 ngd
by the year 2025.

I NTRCDUCTI ON

In 1983 the U. S. Departnent of Energy proposed the construction of
the Superconducting Super Gollider (SSC --an atomic particle acceler-
ator whose innovative hi gh-speed design would all ow the United States
to remain a world | eader in high-energy physics research. In response
to acall for suitable building sites for the SSC, the Illinois Depart-
nment of Energy and Natural Resources was designated the | ead agency to
work, on a siting investigation. QConsequently, the State Scientific
Surveys and State Museumhave examned the possibility of constructing
the SSCin the vicinity of the Ferm National Accel erator Laboratory
(Fermlab) at Batavia. Installing the SSC at the Ferm site woul d
elimnate the expense of an "injector" (which already exists at
Fermlab) fromoverall construction costs. A 36-township area west of
Fernm | ab was chosen for the detailed siting study, which was to include
careful evaluation of environmental and social constraints. The
accel erator design calls for an elliptical-shaped ring, 53 mles in
circunference, to be housed in an underground tunnel bored through the
Gal ena dol onite.



This report is primarily a conpilation of results of field work
conducted by the State Water Survey for the SSC siting study. Al though
the collection of hydrol ogic data was initiated for engineering pur-
poses, it is also inportant as a neans of characterizi ng ground-water
systens. Through water-|evel neasurements, aquifer tests, and chem cal
anal yses of water sanpl es, relationships among the various aquifers
typi fying northeastern Illinois can be determ ned.

Most of the hydrol ogic data acquired by the State Water Survey for
this study was obtained fromwater wells. Private wells were used for
determning water-level elevations and col |l ecting water sanples for
chemcal analysis. Test holes, drilled especially for the study by the
State Geol ogi cal Survey, were also used for determning water-Ievel
el evations and conducting an aquifer test.

In addition to conducting field-based hydrol ogi c studies, the Wter
Survey al so assessed current ground-water punpage in the study area and
estimated future punpages. Water required by an SSC facility for cooling
and donestic uses would, in all probability, be supplied by |ocal ground-
water resources. For this reason, it is inportant froma resource-
nmanagenent perspective to understand both existing and projected punpage
volume and areal distribution. Data for this effort were obtained from
the Illinois Water Inventory Programand the Illinois Bureau of the
Budget .

Data fromPrivate Wl ls

In the summer of 1986 Vater Survey personnel inventoried and nmeasured
water levels in wells finished near the anticipated el evation of the
proposed SSC tunnel. Vater levels of wells at various other elevations
were al so measured. The diversity of the data that were collected
affords an opportunity for studying and specul ati ng about possible inter-
rel ati onshi ps anong hydrostratigraphic units. The data are used in this
report to define potentionetric surfaces of several of the major aquifers
in the study area.

Wat er sanples were obtained fromone test well and ten private wells
for conplete inorganic mneral analysis. The variability in depth and
casing records for the wells sanpled was informative froma chem cal
standpoint, in that it allows for a better understandi ng of hydrochem cal
interactions anmong aquifers. The results of these anal yses were suppl e-
nmented with chemcal anal yses from sel ected nunicipal wells.

Significance and Construction of Test Hol es

Test holes were drilled under the direction of the State Geol ogi cal
Survey for the purpose of providing both hydrol ogi ¢ and geol ogi ¢ i nfor-
mation about the site. During the fall of 1984, nine test hol es were
drilled, and seven (F-1, F-2, F-3, F-5 F-6, F-7, and F-9) were conpl et ed
as "piezoneters" (see discussion below), with 1-inch PMC casing installed



and the bottom5 feet slotted. During the spring of 1985, an additional
ei ght boreholes were drilled and conpl eted as pi ezoneters (F10 through
F-17). In these wells the bottom20 feet of casings were slotted. S nce
at that tinme the target elevation of the proposed SSC tunnel was 400 feet
(MsL), all but one of the piezoneters were finished at an approxi nate

el evation of 400 feet (F13 was finished in the Maquoketa G- oup at an
elevation of 713 feet). During the sunmer of 1986, piezonmeters S 18
through S22 were constructed, and that fall, nunbers S$23, S 24, S 26,
S 27, $28, and S 30 were added. These piezometers were constructed by
using 1-1/2-inch PVC casing with 10 feet of screen at the bottom The

el evations of these piezometers ranged from274 to 349 feet, because

nodi fications of the proposed tunnel design called for new target

el evati ons.

The final series of observation wells for the SSC study was com
pleted in early 1987 with the construction of three 8-inch-di aneter
experi ment al borehol es near Kanel and (SSC-1), Fermlab (SSC2), and Big
Rock (SSC-3). An aquifer test conducted at the Kaneland test well is
described el sewhere. Each well was conpleted with three nested pi ezom
eters installed within the borehol e and was grouted so that the pi ezom
eters were open to three zones separated vertically by about 100 feet.

Table 1 sunmarizes the |locations and construction features of the
pi ezonmeters and indicates the geologic units in which the piezoneters are
set. The well-nunbering systemused in this report is described in
Appendi x 1. The geographi cal distribution of the piezometers is shown in
figure 1.

Hydrol ogic data are obtained by the Water Survey through nonthly
nmeasurenents of water levels in these wells. The authors recognize that
a strict definition of the term"piezometer"” refers to a well opento a
discrete point. This term however, has been extended to the SSC wel | s,
because the open interval of each well is small conpared to the thickness
of the geologic unit penetrated. In this report the authors have chosen
to use the terns "piezometers"” and "wel |l s" interchangeably, since within
the vertical scale of the geologic units, the distinction is not inportant.
The nonthly water levels are discussed thoroughly in this report, as they
were used to construct hydrographs and sone portions of potentionetric
surfaces. The geologic information resulting fromthe drilling is
presented in detail by Kenpton et al. (1987a,b) and in unpublished State
CGeol ogi cal Survey dat a.

Through a pressure-testing techni que known as packer testing,
hydraul i c conductivities were neasured by the State Geol ogi cal Survey
along 20-foot intervals in each of the borehol es. Packer test results
are not presented here but are a useful interpretive tool in nmost hydro-
logic investigations. The reader is referred to Kenpton et al. (1987a,b)
and to unpublished Geol ogi cal Survey data for detailed results of those
tests and for other geol ogi cal data.



Table 1. Locations and Construction Features of SC Piezometers,
and Geologic Units in Which They Are Set

Heasuring pt. Piez. Piez. elev. Diameter Screen or slot
Piezometer Location etev. (MSL) depth (ft) (ft) MsL {in) {ength (ft)* Geologic unit Remarks
F-1 DUP3YNYE-20.4b 739.5 347 392.5 1.0 -] Maquoketa
F-2 DUP4ONPE-17.1d 785.5 382 403.5 1.0 5 Galena
F-3 KNE4DNBE-2.6b 702.2 n 391.2 1.0 5 Galena Plugged
F-5 DEX3YNSE-1.8b 865.6 465 400.6 1.0 5 Platteville Plugged
F-6 KEN37NBE-23.3f 711.9 305 406.9 1.0 S Maquoketa
F-7 KHEIONSE-20. Th 796.3 394 402.3 1.0 5 Galena
F-¢ DEK41NSE-10.1a 916.9 490 426.9 1.0 5 Platteville Plugged
F-10 KNEZBNBE-25.4F 706.4 338 368.4 1.0 20 Galena
F-11 DEX3BNSE-14.5¢ 731.3 350 381.3 1.0 20 Platteville
F-12 KHELONSE-10.5b a72.0 466 406.0 1.0 20 Platteville
F-13 KRE4DNGE-10,5b 870.0 157 713.0 1.0 20 Maquoketa
F-14 DEKAON4LE-16.1b 870.8 478 392.8 1.0 20 Platteville
F-15 KNE41NSE-30,8d 848.0 455 393.0 1.0 20 Galena Plugged
F-16 KEM3I7NTE-3.6a 659.5 262 397.5 1.0 20 Galena
F-17 DEK3ISNSE-27.5h 743.3 349 394.3 1.0 20 Platteville Plugged
$-18 KEN37NBE-9.4a 656.0 355 301.0 1.5 10 Galena
5-19 KENI7H7E-14.1h 646.0 297 349.0 1.5 10 Galena
§-20 KEN37HBE-2.1f 717.0 416 J01.0 1.5 10 Galena
$-21 KEW37MBE-7.1h 648.0 304 344.0 1.5 10 Galena
5-22 KNE3BN&E -26,6d 663.0 in 292.0 1.5 10 Galena
§-23 KNE3SNAE-34,1F 754.0 474 280.0 1.5 10 Ptatteville
§-24 KNE4ONTE-22.6d $03.0 605 298.0 1.5 10 Platteville
§-26 KNEIPN&E-14,8¢ 815.0 503 312.0 1.5 10 Platteville
§-27 KNE4ONBE-20.2b 739.0 465 274.0 1.5 10 Platteville
5-28 DUP38NPE-5.7a 731.0 435 296.0 1.5 10 Galena
$-30 KNE4OMGE-36.1¢ B883.0 545 338.0 1.5 10 Platteville
Kaneland Mested Pigzometers:
$6C-1-1 KNE39NGE-3.4d 841.0 421 420.0 1.5 10 Galena
§SC-1-2  KMNE3PNOE-3.4d B41.0 521 320.0 2.0 10 Platteville
$8C-1-3  KNE3I9MOE-3.4d 841.0 640 201.0 1.5 10 Ancell
Fermilab Mested Piezometers:
$s8C-2-1 DUP39NFE-32,.8f 753.0 37 436.0 1.5 10 Maquoketa
$SC-2-2  DUP3I9NPE-32.8f 753.0 417 335.0 2.0 0 Galena
$5C-2-3  DUPIYNPE-32.8F 753.0 57 182.0 1.5 10 Platteville
Big Rock Wested Piezometers:
$sC-3-1 KNE3BN6GE-23.2h 688.0 277 411.0 1.5 1Q Galena
§8C-3-2  KNE3BNGE-23.2h 588.0 317 311.0 2.0 10 Platteville
$sC-3-3 KNE3BNGE-23,2h 688.0 477 21%.0 1.5 10 Platteville

Numbers F-1 through F-17 were installed with slotted pipe, rather than screen.
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HYDROEAQLOGGY

CGeol ogi ¢ Description of the Sudy Area

The geol ogy of the SSC study area has been described by WI I man et
al. (1975) and in greater detail by Kenpton et al. (1985, 1987a, 1987b).
The follow ng description is taken largely fromthose reports. Rocks of
the Silurian and the upper hal f of the Ordovician Systens are nost rele-
vant to this study and are therefore discussed in greatest detail.

The site is characterized by glacially deposited material |ying
above Pal eozoi ¢ bedrock and ranging in thickness fromO to greater than
400 feet. The configuration of the bedrock units in the area is a result
of ancient tectonic activity at the Wsconsin Arch to the north and west,
and at the Sandwich Fault Zone to the southwest. The geol ogy of the bed-
rock surface is shown in figure 2.

Qacial Dift

Qacially derived sediments of Quaternary age overlie an erosional
t opogr aphy on Pal eozoi ¢ dolomites and shale. The drift thickness varies
fromO to greater than 400 feet throughout the area (figure 3), filling
bedrock valleys in some places and supporting glacial landforns in
others. The stratigraphi c succession of these unconsolidated naterials
is described conpletely by Kenpton et al. (1985). Borehol e descriptions
of the SSC test wells showthat variations in lithologies and in their
t hi cknesses exi st throughout the drift.
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Bedr ock

The highly irregul ar bedrock surface (figure 4) is a result of
pre-Pl ei stocene erosion. It is commonly dissected by pre-glacial river
val |l eys, the largest of which extends al ong the eastern and sout hern
boundari es of Kane County. Bedrock above the Pre-Canbrian basenent con-
sists of Canbrian, Ordovician, and Silurian sedinentary strata, with a
conbi ned thi ckness of approximately 4000 feet (figure 5). The rock units
dip approximately 0.1 to 0.2 degree to the southeast, with the O dovician
Gal ena QG oup exposed at the bedrock surface in De Kal b and northwestern
Kendal I Gounties. In western Kane County these dolonite units are over-
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lain by interbedded shale and dolonite of the O dovician Maquoketa G oup,
which, in turn, are overlain by dolonite fornations of the Silurian
Systemin eastern Kane and Du Page Counties. Conplete l|ithol ogic descrip-
tions of each of the SSC test holes are presented by Kenpton et al.
(1987a,b) and Qurry et al. (in preparation).

Silurian System The S lurian Systemunconfornably overlies the
formati ons of the Maquoketa Group and is the uppernost bedrock where it
exists in the study area. Were the Maquoketa is deeply dissected by
pre-Silurian erosion, the basal Slurian strata tend to be a very argil -
| aceous dolomte. Wiere pre-Silurian erosion was mnimal, the overlying

Silurian strata tend to be a relatively pure, cherty dolomte. 1In the
western part of the area, nost of the Silurian has been renoved, | eaving
only remmant outliers. It is 110 to 130 feet thick at Fermlab. The

rocks of this systemhave been subdivided into three fornations which
appear to be hydraulically sinmlar.

QO dovi ci an System The Maquoketa (youngest), Galena, Pl atteville,
Ancell, and Prairie du Chien (ol dest) Goups are included within this
system

Maquoketa Group. The Maquoketa consists of shal e and argill aceous
dolomite ranging from130 to 210 feet thick in areas where it is overlain
by Silurian units. 1In the unconfined regions its thickness dimnishes to
zero. Its subunits are not easily distinguishable, since they are highly
variable laterally. |In northern Kane and De Kalb Counties, the Maquoketa
consists primarily of argillaceous dolomte, which grades into shale in
Kendal | GCounty. This variation is reflected by the distribution of wells
which tap the dolomtic portions of the Maquoket a.

Gl ena Goup. The Galena Goup is nade up of pure, partially cherty
dolonite. It is typically fine- to medi umgrai ned, medi um bedded, and
vuggy. Were the upper portions have not been eroded, the Gal ena attains
200 feet in thickness. The group has been divided into five formnations,
three of which have been delineated in the SSC study area. The upper-
nost, Wse Lake Dolomte, is arelatively pure dolonite, and the under-
lying Dunleith Dolonite is cherty and nmore vuggy. The basal Quttenburg
Dolomte is characterized by reddi sh-brown shal e partings. e woul d
expect the lithologic variation among these formations to be reflected by
variations in hydraulic conductivities. However, the |ocalized nature of
fracturing within those formati ons seens to suppress any such effects.

Pl atteville Goup. The dolomtic Platteville Goup is very simlar
to the Galena but is finer-grained, nore thinly bedded, and | ess porous
than that group. |Its thickness averages 140 to 150 feet. Five forma-
tions have been named within the Platteville but have not as yet been
differentiated in the study area. The hydraulic conductivities of the
formations within the Platteville depend on |ocal fracture patterns, as
is the case with the Galena, and are not significantly different from
those of the Gal ena.
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Ancell Goup. The Ancell consists of the St. Peter Sandstone and
the d enwood Formation. The St. Peter is awell-sorted, fine- to nmedi um
grai ned sandstone, between 150 and 200 feet thick. It is overlain by the
d enwood, a highly variable formation consisting of poorly sorted sand-
stone, silty dolonite, and green shale, and attaining thicknesses |ocally
of 75 feet. The sandstones of this unit are the primary source of water
supplies for many municipalities and industries.

Prairie du Chien Goup. This group consists primarily of cherty
dolomte and interbedded sandstone but al so contains sone siltstone and
shal e.

Canbrian System Canbrian rocks in the area include the Eni nence
Formation, Potosi Dolomte, Franconia Formation, lronton-Galesville
Sandstone, Eau Qaire Formation, and the M. S non Sandstone. The M.
Sinon is coarse-grained and poorly sorted and ranges in thickness from
1700 to 2600 feet. Eau daire sandstones, siltstones, and shal es rest
unconformabl y above the M. S non, reaching a conbi ned thickness of 350
to 400 feet. The overlying Ironton-Galesville Sandstone is fine- to
nedi um grai ned, well-sorted, and up to 220 feet thick. Mst of the high-
capacity municipal and industrial wells in the region obtain a najor part
of their yield fromthe Ironton-Gal esville Sandstone. The Franconi a
Formati on consists of fine-grained, dolomtic sandstone whose surface
shows little evidence of erosion. Above the Franconia is the Potosi
Dol omite, a fine-grained dolomte, approxinmately 130 feet thick. The
overlying Emnence Formation is a fine-grained dolonite, about 100 feet
in thickness, and commonly containing sand and oolitic chert.

Pre-Canbri an Rock. Belowthe M. S non Sandstone is the igneous
Pre-Canbri an basement rock. The contact between these two units is
abrupt, showing little evidence of weathering.

Hydrol ogy of Study Area

The nonencl ature and hydrol ogi c division of the rock units used in
this report are based on those suggested by Visocky et al. (1985) and are
presented in figure 5. This termnol ogy divides the hydrogeologic units
into aquigroups which, in turn, are subdivided into aquifers and confin-
ing units. Such a classification is substantiated by water-1evel data
described later in the report.

As noted earlier, much of the field effort for the SSC proj ect was
conducted for the purpose of providing both hydrol ogi c and geot echni cal
information. As such, the SSCsiting reports of the State Geol ogi cal
Survey are generally witten fromthe standpoint of tunneling considera-
tions, and termnology related to selected bedrock units is appropriate
to that concern. This report, however, is witten froma water-resources
perspective, and bedrock unit termnology and descriptions reflect this
enphasi s.
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The uppermnost aqul group in the study area is the Prairie Aquigroup,
conposed of glacial drift and alluvium whose lithologic variability
supports local and internmediate flow systens. Recharge to these flow
systens is prinmarily fromlocal precipitation. Significant sand and
gravel deposits, often at the base of the drift, provide noderate to
| arge ground-water supplies to communities in the area, especially in
the eastern part of Kane County. In areas where basal sands and gravel s
exist, there is often a hydraulic connection between the Prairie Aqui-
group and an underlying water-bearing unit referred to as the Upper
Bedr ock Aqui gr oup.

In the upper portion of the bedrock the hydrol ogic systemis not
affected by variations in bedrock surface lithol ogy. Because the
geologic strata are dipping to the east, the S lurian, the Maquoketa, and
(in the western part of the study area) the Gal ena carbonates conprise
the uppernost bedrock in the study area. Extended periods of weathering
and the rel ease of overburden pressures at this exposed surface produced
a fractured, relatively perneabl e zone, which extends laterally across
geol ogi ¢ boundaries and varies with depth, depending on the nature and
extent of fractures and incipient joints.

For the purposes of this report, the depth of this weathered zone
has been defined as 50 feet, a value arrived at by using data on fracture
frequency frompressure tests on the SSCwells. Mst of these data
indicate a fractured zone occurring in the top 25 feet of the bedrock,
whi ch commonly extends to depths greater than 50 feet. The network of
i nterconnected fractures delineates the Upper Bedrock Aquigroup. This
aquigroup is extensively devel oped for water supplies in the eastern part
of the study area where Silurian dolomtes conprise the bedrock surface.
Recharge to the Upper Bedrock Aguigroup is fromthe overlying Prairie
Aqui group, whose variability in thickness and lithol ogy creates |ocal and
internediate fl ow systens within the Upper Bedrock Agui group.

In the eastern part of the study area, the Upper Bedrock Aqui group
al so includes that portion of the Slurian dolomte existing bel ow a
depth of 50 feet. Vi socky et al. (1985) refer to the Silurian, where it
i s unconfined by Devonian strata, as the Upper Bedrock Aquigroup. In the
study area, this description includes any bedrock overlying the Maguoket a
Q oup.

The M dwest Bedrock Aquigroup is defined as including that portion
of the bedrock that is not within the Upper Bedrock Aquigroup but is
above the Eau Qaire confining units of the Basal Bedrock Aquigroup (see
figure 5). The hydrol ogy of the M dwest Bedrock Aquigroup varies inter-
nally as a function of its different lithologic units. This report
exam nes two of these units, the Maquoketa and Gal ena-Platteville Units.
For reasons discussed later, the effects of the Ancell aquifer, the
Mddle Confining Unit, and the Ironton-Glesville aquifer are conbi ned.

The Basal Bedrock Aguigroup includes the productive B nmhurst-
M. Snon aquifer, with shales of the Eau Qaire Fornation acting as a

13



confining unit. The B nhurst-M. Snon rests on Pre-Canbrian crystalline
rock, which has little hydrologic significance in the study area.

POTENTI OMETR C SURFACES

The potentionetric surface maps presented in this report were de-
rived by using conputer contouring packages, in order to obtain statisti-
cally sound estinmates of water-level elevations in areas where data are
sparse. Contour lines have been drawn to include only those regions for
whi ch data exist. Data used to construct these maps were obtai ned from
water |evels nmeasured in private donestic wells and in piezoneters.

Mass Measurenent Data

Water |evels were measured during the summer of 1986 in 389 domestic
wel I's open to various conbi nations of glacial drift, Slurianunits, and
the Maquoketa, Galena, and Platteville Goups, as these units were of
interest in siting the SSC Data collected for this study are based on
an inventory of drillers logs in which wells open to only one geol ogi c
unit were sought. The nunber of wells neeting this criterionis limted,
however, since the most productive water supply for donestic use is
usual |y obtai ned by punpi ng fromseveral hydrologic units. The data from
single-unit wells, therefore, were suppl enented by measurenents in wells.
open to several units. A conplete list of wells and neasurenment data is
presented in Appendi x 2.

Casing records and drillers logs showed that the wells in which
water |evels had been neasured were of three types: 1) those tapping
only one hydrostratigraphic unit; 2) those finished at specific depths,
i ndependent of stratigraphic boundaries; and 3) those open to conbi na-
tions of several units. The follow ng sub-sections discuss potentionetric
conditions of the hydrostratigraphic units to which the wells are open

Prairie Aquigroup

Water levels were neasured in 56 wells finished in the unconsoli -
dated"Prairie Agquigroup, in an attenpt to determne the hydrol ogic
rel ati onshi p between that unit and shal | ow bedrock aquifers. Wiere these
wells are finished in basal sand and gravel deposits, water-Ilevel eleva-
tions approxi mate those observed in the Upper Bedrock Aqui group,
suggesting a close hydraulic connection between the two units. Wells
finished in shallower parts of the drift, however, have water-|eve
elevations quite different fromthose in the shall ow bedrock. Such
differences are a reflection of variations in lithology within the drift,
whi ch nake the construction of a potentiometric surface for the Prairie
Aqui group inappropriate. Individual water levels in the Prairie Agui-
group are therefore presented in figure 6 without any attenpt at con-
structing contours.
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Figure 6. Water levels in wells finished in the Prairie Aquigroup

Upper Bedrock Agui group

Figure 7 describes the potentionetric surface of the Upper Bedrock
Aqui group, based on water levels neasured in 173 wells finished in
Silurian, Maguoketa, and Galena units. The general direction of ground-
wat er novenent, indicated by constructing flow lines perpendicular to the
wat er-1evel contours, is to the southeast. This condition is caused in
part by high regional punpage wthin the Upper Bedrock Aquigroup in the
eastern part of the study area, but it may al so be a function of the
eastward dip of the bedrock. The apparent cones of depression in the

northeast region of the map reflect |ocal increases in punpage in newy
devel oped subdi vi si ons.
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Wiere the Fox Rver is known to be in direct connection with the
bedrock, average river-stage el evations were included as part of the
pi ezonetric surface. As those elevations were lower than water levels in
nearby wells, the resulting contours were strongly defl ected upstream
i ndi cating ground-water discharge to the river. This conclusion is not
in agreement with accretionary basefl ow val ues cal cul ated by Broeren and
Singh (1987); however, the discrepancy is believed to be attributable to
variations in effluent trends discussed in their report.

M dwest Bedrock Aqui group (Mquoketa and Gal ena-Platteville Units)

The interval of rock bel ow the Uoper Bedrock Agui group and above the
Ancel | aquifer consists of the lower part of the Maquoketa Group and the
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Galena and Pl atteville Goups. Two different hydrostratigraphic units
are recognized within this interval: the Maguoketa Confining Unit and
the Galena-Pl atteville Unit.

The potentionetric surface of the Maguoketa Confining Unit cannot be
determned fromwater levels in donestic wells, since the donestic wells
tap only the uppernost, dolomtic portions of the Maquoketa, which is
part of the Upper Bedrock Aquigroup. Dolomtic zones wthin the Maquo-
keta do underlie the Upper Bedrock Aqui group but are rarely used for
wat er supplies. These shales are generally thought to confine the
Galena-M atteville Unit but, as will be discussed bel ow, they possess
sonme wat er - beari ng zones.

Oly seven domestic wells in the area are known to be open to the
Gl ena-Pl atteville Unit. Water-level data obtained fromthese wells
(figure 8) are significant in that they exhibit |ower elevations than
those observed in figure 7. The difference in water |evels of the Upper
Bedrock Aquigroup and the Galena-Platteville Unit suggests that the
| ower nost shal ey portion of the Maguoketa acts to confine the Gl ena-
Platteville Unit and consequently induces artesian conditions in that
unit. This assunption is confirmed by the observation that all of the
water levels in the donestic wells are at or above the Gal ena surface.

Mil ti-Aquifer Vells

Véater-1 evel measurenents were nmade in 153 wells open to the Upper
Bedr ock Aquigroup and to the Maquoketa and Gal ena-Platteville Units in
the M dwest Bedrock Aquigroup. A potentionetric surface map described by
these water levels is presented in figure 9, for conparison with that of
the Upper Bedrock Aquigroup (figure 7). The general water-|evel configu-
ration and elevations in figure 9 closely agree with those of figure 7,
suggesting that water levels in the milti-aquifer wells are nore strongly
i nfluenced by the Upper Bedrock Aquigroup than by the Galena-Pl atteville
Unit. In areas of heavy punpage, however, the rultiple-aquifer potentio-
nmetric surface is characterized by deeper cones of depression than are
seen in the map for the Wpper Bedrock Aqui group. This suggests that in
these heavily punped areas, dewatering of both the upper and |lower units
has taken pl ace.

Pi ezoneter Data

The nost useful infornmation describing the hydrol ogy bel ow the Upper
Bedr ock Aqui group has been that collected fromthe SSC pi ezoneters (see
table 1). Uilike the private donestic wells, which are opento entire
formations or to nore than one formation, the piezometers nonitor spe-
cific 10- to 20-foot intervals of rock. Measurenents frompi ezometers in
service during the sumrer of 1986 are presented in figure 10 for conpari -
son with figures 7-9, which are based on data fromthe mass neasurenent
of wells. Because 20 additional piezoneters were installed after the
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Figure 8. Water levels in wells open only

to the Galena-Platteville Unit

nmass measur ement was conducted, a nore conpl ete set of data for May 1987
is also discussed below Data fromMuquoketa and Gal ena-Platteville
pi ezonmeters are consi dered separatel y.

Maguoket a Confini ng Unit

Four piezoneters (F-1, F-6, F-13, and SSGC 2-1) were set in shal ey
portions of the Maquoketa Confining Unit, which has a very |ow hydraulic
conductivity. Water levels in the Maguoketa pi ezonmeters appear to be
internedi ate to those of overlying and underlying aquifers, suggesting a
natural vertical gradient (see the section on nonthly water |evels).
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Figure 9. Potentiometric  surface of combined Upper Bedrock
and Midwest Bedrock Aquigroups

Gal ena-Platteville Unit

Al t hough the SSC pi ezoneters are finished at different elevations
within the Galena-Pl atteville Unit (see table 1), their water-|evel
el evations appear simlar enough to be plotted as one potentionetric
surface. Anmap of this surface, prepared fromdata from 31 pi ezoneters
for the month of May 1987, is presented in figure 11. The west-to-east
slope of the contours in figure 11 conpares well with that seen in the
maps in figures 7 and 9.

In conparing figure 11 with figure 9, it is interesting to note that

water levels in the piezoneters are |ower than those neasured in donestic
wells. The water levels in the piezoneters are | ower because pi ezoneters
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nonitor only the lowest 10- to 20-foot interval

VWater levels in the wells,

on the ot her hand,

at a given | ocation.
i ncorporate the influence

of a greater portion of the fractured dolomte units and refl ect

shal | oner condi ti ons

M dwest Bedrock Aqui group (Lhits bel ow the Galena-Pl atteville)

During the mass nmeasurerent in the summer of 1986, water |evels were

not measured in wells open to units of the M dwest Bedrock Aqui group
since the enphasis of the field study was on units likely to be tunnel ed
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Figure 11. Potentiometric surface of Galena-Platteville Unit, May 1987

for the SSCring. These units, however, are the nost productive and
heavi | y punped portion of the M dwest Bedrock Aqui group.

Sasman et al. (1986) presented a map of the potentionetric surface
of the popul arly described "Canbri an- O dovician" aquifer systemin the
fall of 1985 (figure 12). Witer levels included in that report were
taken fromwel | s open to any conbi nati on of Canbrian and O dovi ci an
strata including the Galena-Pl atteville Unit and the Ancell, Ironton-
Galesville, and H nhurst-M. Sinon aquifers. A though the water |evels
neasured in these wells represent an integrated set of data, incorpo-
rating the influe of the various aquifers from the Basal Bedrock and
M dwest Bedrock Aqui groups, water supplies are prinmarily derived fromthe
hi gh-vyi el di ng sandstone units within these aquigroups. ly a crude
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conpari son, therefore, can be made between the potentionetric surface of

the Galena-Pl atteville Unit (figure 11) and that of the conbi ned aqui -
groups (figure 12). Neverthel ess, such a conparison is useful since it
gives sone insight into the effect of overpunpage in the sandstone
aquifers on water levels in the Galena-Pl atteville portion of the

aqui gr oup.

Potentionetric surfaces of both the "Canbrian-Q dovician" aquifer
and the Galena-Platteville Unit slope eastward, as a function of dipping
strata and heavy punpage in that part of the area. In cross section,
however, the slope of the "Canbrian-Qdovician" potentionetric surface is
steeper than that of the Galena-P atteville (figure 13). It may al so be
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noted that the water levels in the area where the Galena is confined rise
above the top of the Galena in the western part of the study area and
drop below the top of this unit toward the east, in the direction of the
heavy withdrawal s (figures 13 and 14). Wile the Galena-Platteville is
not a productive unit in areas where it is confined by the Maquoketa
Confining Unit, the relationship between water |evels noted above sug-
gests that sone degree of vertical hydraulic continuity exists between
the Galena-Pl atteville and the underlying, nore productive units of the
M dwest Bedrock Aqui group.

Because the Upper Bedrock Aquigroup is effectively isolated fromthe
Galena-Pl atteville by the Maguoketa Confining Unit, it is relatively
unaf fected by the heavy punpage fromthe M dwest Bedrock Agui group.

MONTHLY WATER LEVELS

The first series of piezometers for the SSC study (F-1, F-2, F-3,
F-5, F-6, F-7, and F-9) was conpleted in the fall of 1984. S nce Decem
ber of that year and up to the present, nmonthly water-|evel mneasurenents
have been nade at these sites and at subsequently installed pi ezoneters.
Atotal of 26 piezoneters were conpleted by the fall of 1986. In addi-
tion, nine nested piezoneters at three sites have al so been nmeasured
since February 1987. Five of the piezoneters (F-3, F-5 F9, F-15, and
F-17) were eventual |y abandoned after various periods of nonitoring,
because they are renote fromthe redesigned SSC tunnel configuration.
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The piezometers are grouped for di scussion purposes according to the
geologic formation in which they are screened. The nested pi ezometers
are treated separately, since they are open to various formati ons at one
site. A conplete tabulation of nonthly water levels through July 1987 is
presented in Appendi x 3.

Maquoket a Level s

Figure 15 shows water-1evel hydrographs for the three non-nested
pi ezonet ers conpl eted within the Maquoketa Goup (F-I, F6, and F-13).
At I and F-6, the hydrographs indicate a somewhat cyclic nature,
wherein water |evels appear to recover in the spring and decline during
the rest of the year. HFuctuations are only a few feet each year. A
F-13, the fluctuations are also small, but the seasonal character of the
water-| evel changes is less apparent. (ne possible explanation for this
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difference in response is that 13 appears to be finished in a nore
perrmeabl e part of the Maguoketa than are F-1 and F-6. If this is the
operati ve mechani sm then the nore perneabl e zone acts to danpen the
cyclic nature of yearly fluctuations.

Figure 16 shows all three hydrographs plotted together. At this
scale, it is apparent that water levels at the three wells exhibit a very
stable nature, relative both to tine and to each other. S nce neasure-
nments began, water levels at F13 have renai ned at an el evation of
approxi nately 855 feet, about 200 feet above those at K1 and about 280
feet above those at F-6. (Onh the basis of these data and the rel ative
| ocations of these wells, as shown in figure 1, the average horizontal

flowgradient in the Maguoketa Goup is approxinately 17 feet per mle in
a southeasterly direction.

Figure 17 shows water levels in 13 plotted on the sane graph with
water |evels neasured in piezoneter F-12, which was constructed at the
sane site (located at Virgil in Section 10, T40N, R6E) but was fi ni shed
inthe Platteville Goup, nore than 300 feet deeper. ce again, at this
common scal e, water levels in both wells are seen to be quite stable, wth
heads in the Maguoketa about 260 feet higher than those in the Pl atte-
ville. The vertical head gradient at the site, calculated by dividing
the head difference by the difference in the bottomhol e el evations of
the wells, is about 0.85 foot per foot.
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Figure 16. Comparison of hydrographs for F-I, F-6, and F-13
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Figure 17. Comparison of Maquoketa and Platteville water levels
at Virgil, [llinois

Gal ena Level s

During the drilling seasons of the fall of 1984 and the spring of
1985, piezoneters were finished in the Galena Goup at sites F-2, F-3,
F-7, F-10, F-15, and 16 (figure 1). Initially, water levels at 3
stood only 3 to 4 feet above the bottomof the well, and by May 1985 they

had dropped bel ow the bottomof the well. Wen the target |ocation for
the SSC tunnel became better defined and the useful ness of data from
these sites | essened, this well, along with F-15, was no | onger noni -

tored. By August 1986 these wells had been abandoned and pl ugged.

Fi gure 18 shows hydrographs of water levels at F-2, F-7, F-10, F-15,
and F-16. Water levels at 2 initially stood at an el evati on of about
592.5 feet. The pattern of slowbut gradual decline at this well
suggests that the initial water |evel was perched, perhaps because of
nmuddy borehol e conditions after conpletion. By February 1986, water
| evels had fallen to an el evati on of about 446 feet. S nce that tine,
water levels at 2 have exhibited an apparent cyclic pattern, as shown
by the partial hydrograph for this well. A simlar decline in water
level s occurred at F-10, where, by the end of 1986, levels fell bel owthe
bottomof the well. A partial hydrograph is also presented for this well
infigure 18. The hydrographs for F-7, F-15, and F16 generally show
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Figure 18. Hydrographs for F-2, F-7, F-10, F-15, and F-16
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Figure 18. Continued

fluctuations of only a few feet, suggesting a subdued seasonal cyclic
r esponse.

A conparison of hydrographs plotted on the sane graph (figure 19)
shows that after water levels at 2 and F-10 approached near - st eady
conditions in the late summer of 1986, a relatively stable west-east head
relationship coul d be seen. Heads at the westernmost well (F-7) stood at
approxi mately 590 feet, abovit 120 feet higher than at 15 and F-16, 145
feet higher than at F-2, and 215 feet higher than at F-10. The resultant
horizontal flow gradient is southeasterly at about 12.5 feet per mle.

During the summer and fall of 1986, as the target |ocation of the
SSC tunnel becare better defined, additional piezoneters were constructed
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Figure 18. Concluded

inthe Galena Goup at sites S18 to S22 and S 28 (figure 1). Bottom
hol e el evations of these wells ranged from292 to 349 feet MSL, or an
average of about 75 feet deeper than the earlier Galena wells. Water
levels at S 18 and S 28 dropped bel ow the bottons of the wells very soon
after construction and have not recovered. After an initial short period
of adjustment, however, water levels at the renaining wells have fl uctu-
ated only a few feet and appear to have stabilized (figure 20). Hydro-
graphs fromthese wells for the period of record were conbined with that
frompi ezoneter 16 for the sane period, in order to conpare heads in
the Gal ena G oup along the corridor of the proposed southern end of the
ring-shaped tunnel (figure 21). Wth the exception of those at S 22,
heads exhibit a west-to-east gradient. Water levels at S22 are appar-
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Figure 19. Comparison of hydrographs for five Galena wells

ently affected by dewatering operations in a stone quarry less than 100
feet away. Water levels at S 21, at the southwestern corner of the ring
site, appear to have stabilized at an el evation of approxi mately 590
feet, about 100 feet above levels at S 19, 125 feet above |levels at F-16,
and about 230 feet above those at S-20, at the southeastern corner. It
is also interesting to note that, although the bottomhol e el evati on of
F-16 is 50 to 100 feet higher than those for the |ater Gal ena pi ezom
eters, the west-to-east head rel ationship noted above shows no signifi-
cant distortion, suggesting that good vertical hydraulic connection
exists within this interval of the Gl ena.

Plattevl || e Level s

As in the case of piezometers finished in the Galena G oup, the
di scussion of water levels in the Platteville Goup is divided into two
parts: those for piezoneters drilled in the early part of the study
(F-5, F9, F-11, F-12, F-14, and F-17), when the SSCring target |ocation
had been only generally defined, and those drilled in 1986 (S 23, S 24,
S 26, S 27, and S-30), when the | ocation was nore precisely defined.
Locations of these wells are shown in figure 1.

Fi gure 22 shows hydrographs for pi ezoneters F-5, F-9, FI11, F-12,
F-14, and F-17 for their periods of record. F-5, F-9, and F-17 were
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Figure 21.  Comparison of hydrographs for five Galena wells
in the ring corridor

abandoned and pl ugged i n August 1986. Perhaps uni que anong the hydro-
graphs for these piezometers (as well as for the rest of the SSC wel | s)
is that for F-14. This well is located at De Kalb and is at the west-
ernnost site of all the SSCwells. The hydrograph clearly reveals a
yearly cyclic pattern, rising through the winter, spring, and early
sumrer and falling during the rest of the year. The total fluctuation
observed thus far has been about 9 feet. By contrast, hydrographs at the
other five Platteville wells shownmuch snaller fluctuations and exhibit
only a subdued cyclic pattern, if any. The nost reasonabl e expl anation
for the clear difference between F14 and the other piezoneters is that
the Maquoketa Goup at that site is thin, and the overlying glacial drift
apparently does not act as a confining |ayer. Under these conditi ons,
the shal | ow bedrock receives recharge fromprecipitation infiltration at
anore rapid rate than at the renaining sites and is therefore nore
sensitive to rainfall.

Figure 23 shows the hydrographs for wells F-5, F-9, F-11, F-12,
F-14, and F-17, plotted on the same graph. Vater levels at F-14 are
relatively stable at about 770 feet MSL, which is about 45 to 50 feet
hi gher than levels at F-17, about 65 feet higher than levels at F-11, 80
feet higher than at F-5, 90 feet higher than at F-9, and 175 feet higher
than at F-12. A generally west-to-east head gradient exists with an
average val ue of 14 feet per mle.
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Figure 22. Hydrographs for F-5, F-9, F-11, F-12, F-14, and F-17
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Figure 22. Concluded
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Figure 23. Comparison of hydrographs for six Platteville wells

A conpari son of hydrographs for the most recently constructed
pi ezoneters inthe Platteville Goup (S$23, S$24, S$26, S27, and S 30)
is shown in figure 24. These wells were placed in close proximty to the
final target location of the SSC tunnel. Even at this conpressed verti -
cal scale it is apparent that, during the relatively brief period of
record for these wells, water |evels have not fluctuated significantly.
Figure 24 indicates that a west-east head gradient exists within the
Platteville Goup at these well sites, and that their relative head
differences are stable. Vater levels at the southernnmost and west er nnost
well, $23, are at an el evation of about 565 feet, which is approxinately
15 feet above water levels at S26 (its nearest nei ghbor), about 35 feet
above levels at S 30, 80 feet above levels at S-24, and 130 feet above
those at S-27, the northernnost and easternnost wel | .

Figure 25 shows a west-east profile of hydrographs from sel ected
Platteville Goup piezoneters. The profile confirnms the head gradient in
the west-east direction observed in the ring corridor wells (figure 24).
The gradi ent between wells F14 and F-12, located approxi mately 12.5
mles apart, is about 14 feet per mle, and fromF12 to S27 (9.5 mles
to the east) the gradient is 16.5 feet per mle. The steepening of the
gradient mght be caused by the influence of punpage in that direction,
inboth the Galena and Pl atteville Goups and in the deeper units of the
Canbrian and O dovician Systens. It is also likely that the hydraulic
conductivities of the Galena and Platteville Groups decrease in an
easterly direction because of their confinenent beneath the Maguoketa
G oup.
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Figure 24. Comparison of hydrographs for five Platteville wells
in the ring corridor
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Figure 25. Comparison of hydrographs for three Platteville wells

along a west-to-east profile

38



Nested Piezoneters

As summarized in table 1, nested piezoneters were installed at a
vertical spacing of about 100 feet within three 8-inch test wells at
Kanel and, Fernilab, and Big Rock. The bottomhol e el evations of these
pi ezomet ers were approxi nately 400 feet, 300 feet, and 200 feet. A the
Kanel and wel |, three major units were nonitored, as piezonmeters were set
inthe Galena, P atteville, and Ancell QG oups. At Big Rock the upper
pi ezoret er was conpl eted in the Galena and the lower two in the Platte-
ville. At Fermlab, three najor units were nonitored: the Maquoket a,
Galena, and Platteville Goups. Figures 26 to 28 show t he conbi ned
hydrographs for the three nested piezoneters at each of the three test
wel | sites.

As shown in figure 26, the hydrographs for the three nested pi ezom
eters at Kaneland are virtually identical, even though the bottom hol e
el evations of the piezometers have a vertical spacing of about 100 feet.
It is unlikely that this extrenely cl ose correspondence anong the nonthly
water |evels could be expl ai ned by anything other than vertical comuni-
cation between the screened portions of the piezonmeters. Typically, this
is the result of a loss of integrity and/or continuity in the grout
material separating the individual screens. Total fluctuation of the
water levels for the period of record has been only about 2 feet.

At the Fermlab piezoneters (figure 27), water |evels have stabi -
i zed and show head differences of 335 feet between the upper and mddl e
pi ezormet ers (Maquoketa and Gal ena G oups) and nearly 40 feet between the
mddl e and | ower piezoneters (Glena and P atteville G oups). The high
head wi t hin the Maguoketa G oup agrees with that at F-1, three mles to
the north.

At Big Rock (figure 28), heads measured by the pi ezoneters are nuch
closer together than at Fermlab. A head difference of about 14 feet
exi sts between the upper and mddl e piezometers (Galena and Pl atteville
G oups), and only about a foot of head difference is typically observed
between the niddl e and | ower pi ezoneters (both finished in the Patte-
ville Goup but separated by 100 feet). Perhaps the |ower vertical head
gradient at Big Rock exists because this site is located farther from
significant punpages than Fernilab is.

Sunmnar y

G the original test holes drilled for coring and testing purposes,
21 are presently being used for water-|evel neasurenents. |In addition,
three sets of three nested piezoneters are al so being nonitored. Thus
far, hydrographs of these data have shown a fairly stable water-|evel
pattern, with yearly fluctuations of only a fewfeet. The fluctuations
appear to follow seasonal patterns in the shallower wells and in those
wel I's closest to the recharge area to the west. A vertical head gradient
of 0.85 foot per foot has been observed between the Maquoketa and M atte-
ville Qoups at Virgil in T4ON, R6E. Horizontal gradients have been
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Figure 28. Comparison of hydrographs for nested piezometers at Big Rock

cal culated for the Maguoketa Goup (17 feet per mle SE), the Gal ena
Goup (12.5 feet per nile SE), and the Platteville Goup (14 feet per
nmle E). Nested piezoneters at Fernilab indicate a vertical gradient

bet ween the Maguoketa and Gal ena QG oups of 3.35 feet per foot and between
the Galena and P atteville Goups of 0.26 foot per foot. A B g Rock, a
gradient of only 0.14 foot per foot has been neasured between the Gal ena
and P atteville G oups.

KANELAND SCHOOL AQUI FER TEST

To aid the geotechnical investigation in the final corridor selected
for the SSC, several large-diameter (8-inch) test hol es were constructed
(see figure 1). During the fall of 1986 and the early part of 1987,
three such test holes were drilled by contractors for the State Geol og-
ical Survey to support the geophysical programand to obtain additional
water-level data and water sanples (the latter for the radioactive
background study). At each of the 8-inch borehol es, geophysical |oggi ng
was conducted, and three nested piezoneters were later set in place
within the hole.

The construction of the first of these test holes (SSG 1) into the
St. Peter Sandstone at the Kanel and M ddl e School, about 3-1/2 niles west
of H burn, afforded the unique opportunity of conducting an aquifer test
inthis inportant aquifer. A though nany water wells in northern
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Illinois tap the St. Peter, a??ifer tests inthis unit that enpl oy one or
nore observation wells are rare. Through the cooperation of school
officials, one of two wells at the school was used as an observation well
inatest of Vell SSC 1.

After conpletion of drilling to a depth of 994 feet, ream ng, geo-
physical logging, and partial backfilling of the test hole to a depth of
946 feet, the drilling contractor set a packer near the top of the St.
Peter Sandstone and set a punp bel ow the packer to a position approxi-
mately one-third of the way into the formation. Fi gure 29a shows the
prelimnary geologic |og and construction details of SSC 1, after |ogging
had been conpl eted but prior to the enpl acement of the nested pi ezom
eters. Airlines with altitude gages were set so as to allownonitoring
of water |evels above and bel ow the packer. Presunably, water |evels
nmeasur ed above the packer woul d refl ect conditions in the overlying
Pl atteville Goup, while those neasured bel ow the packer woul d ronitor
the St. Peter Sandstone. Water |levels in Kanel and School Wl |l 1, 900
feet SSE of the test hole (figure 29b), were neasured during the test
with an electric dropline.

The test punp was turned on at 8:44 a.m on Novenber 2, 1986, and
was operated at a rate of 222 gallons per mnute. D scharge was measured
at a 4" x 3" orifice. A 4.00 p.m, after 436 mnutes of punping, the
punp was shut off, and recovery data were collected for 60 m nutes.
Before the punp was shut off, a water sanple was col |l ected. The water
tenperature at the time of the sanpling was 54°F, and an odor of hydrogen
sulfide was noted in the water. The data fromthe test are summarized in
Appendi x 4.

It is inportant to recogni ze, when one examnes these data, that
there is a significant difference in accuracy between the altitude gages
(accurate to about 1 foot of depth) installed in the test well and the
electric dropline (accurate to about 0.01-0.02 foot) used in the obser-
vation well. dven these constraints, the results were nonethel ess
fairly interesting.

At the test well, the nonpunpi ng water |evels observed above and
bel ow t he packer were 294 feet and 308 feet, respectively, below |and
surface (or elevations 553 feet and 539 feet MSL), indicating a head
difference of -14 feet between the St. Peter Sandstone and the P atte-
ville Goup. This apparent downward gradi ent suggests either that a
natural flow gradient exists in this area, allowing recharge to the St.
Peter to occur, or that the lower head in the St. Peter nerely reflects
the stress created by the large punping centers in the Canbrian and
O dovician aquifers to the east in Du Page and GCook Counties. The
observed drawdown in the St. Peter after 436 mnutes of punpi ng was about
49 feet, while water levels in the upper airline declined only about 1
f oot .

The specific capacity of the test well was approxinmately 4.5 gall ons

per mnute per foot. This is several tines higher than that typically
observed in St. Peter wells innorthern Illinois (Vél ton and Csal |l any,
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1962), but it is in agreement with the value froman 8-hour test in 1956
at the Kanel and School well. The punping rate during that test was 127
gpm As discussed bel ow, the hydraulic properties of the St. Peter in
this area appear to be enhanced by fracturing in the overlying forna-
tions.

The final drawdown at the observation well was 2.83 feet. A |og-
| og graphical analysis of the tine-drawdown and recovery data was nade,
as shown in figure 30. The results were as follows:

Transmssivity (T) = 21,200 gpd/ft
Hydraul i c conductivity (K = 62 gpd/sq ft
Sorage coefficient (S = 0.00022
Aqui fer thickness (m) = 344 ft
The hydraul ic conductivity was estinated by dividing the trans-
mssivity by the thickness of the St. Peter Sandstone at the observation
well (358 feet). The resultant value is nearly four times the val ues

typically found by Walton and Gsal |l any (1962) for northern Illinois.
Wiile the data exhibited no indication of |eakage from overlying forna-
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Figure 30. Graphical analysis of time-drawdown data

for observation well during Kandand test

44



tions, they did suggest that some contribution to the well discharge was
possi bly coming out of storage fromabove the St. Peter during the early
portion of the test (up to about 100 mi nutes). During this period of
time, drawdowns fell bel ow the nonleaky (Theis) type curve. After about
100 mnutes, the data points fell on the type curve for the renai nder of
the test.

The conj ecture concerning water fromstorage above the St. Peter is
certainly plausible in light of the significant fracturing observed by a
downhol e TV canera during the logging work at the test hole. Wile addi-
tional data woul d be needed in order to nore adequately test the hypot h-
esis, data fromboth the 1956 test at the school well and the 1986 test
at the SSC wel |l suggest that the hydraulic properties of the St. Peter
Sandstone are significantly higher than normal and are apparently en-
hanced by hydraulic connection with overlying fractured fornations.

WATER QUALI TY

I ntroducti on

During the mass water-|evel measurement in the summer of 1986, ten
wat er sanpl es were collected fromsel ected donmestic wells finished in
bedrock formations throughout the SSC study area. An additional water
sanpl e was collected during the aquifer test at the Kaneland test well
(SSG 1) on Novenber 2, 1986. The locations of these sanpling sites are
shown in figure 31.

The purpose of collecting water sanples was to test the quality of
water in the upper bedrock (Silurian Dolonite through the Ancell G oup)
inthe vicinity of the SSC tunnel corridor. Two of the el even wells
sanpl ed were open to the Silurian and to the Maquoketa G oup, five were
open to both the Maquoketa and Gal ena G oups, two were open only to the
Gl ena G oup, one was open fromthe Gal ena through the Ancell G oup, and
one was open only to the Ancell. Well depths ranged from 200 to 946
feet. Table 2 is a summary of the major chenmical constituents found in
the el even sanples. Wth one exception, iron content was |ess than or
equal to 0.70 ng/L, and total dissolved mnerals ranged from 311 to 487

ny/ L.

VWater Chemistry

Wt er sanpl es can be conpared in a variety of ways. The nost useful
procedure is to categorize water sanples by type according to their najor
cationic and anionic constituents. These constituents can then be ana-
lyzed either graphically or quantitatively to deternmine simlarities or
di ff er ences.
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Figure 31. Locations of water sampling sites

Cne graphi cal approach considers the val ues of the major anions and
cations expressed as percentages of their total mlliequival ents per
liter. In this way, the conposition of the water can be represented
conveniently by a trilinear plot (Hem 1985). The sinplest of these
plots uses two equilateral triangles, one for anions and one for cations.
Each vertex represents 100 percent of a particular najor ion or conbina-
tion of ions (such as sodiumplus potassiun). The conposition of the
water with respect to the nmajor cations is indicated by a point plotted
inthe cation triangle at the coordinates corresponding to the percentage
values of the three cations. The coordinates at each point add up to 100
percent. A simlar relationship exists in the anion triangle.

HIl (1940) and Piper (1944) independently introduced an extension
of the trilinear plotting technique, whereby the cation and anion tri-
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Table 2. Results of Analyses of Water Sanples from SSC Study Area

Concentrationsg*

Well Total
depth Na+ Alk. diss,
Sample (ft) Aquifer Fe Ca Mg K Ccl S04 (CaC03) min.

A 216 Sil/Maq 0.61 2.52 2.50 1.85 0.23 1.04 5.76 381
B 305 Sil/Maq 0.37 3,09 2.63 0.99 0.14 0.83 £.08 373
C 282 Maq/Gal 0.05 2.64 2.06 4,03 0.9% 1.87 5.60 486
D 200 Maq/Gal 6.77 4.49 3.70 0.27 0.23 2.08 6.56 487
E 305 Maq/Gal 0.55 3.14 2.79 0.99 0.23 <0.21 7.06 363
F 930 Gal/anc 0.03 2.79 2.16 1.01 0.03 <0.28 6.08 318
G 420 Galena 0.02 2.49 1.70 1.98 0.25 0.21 5.76 336
H 600 Maq/Gal 0.01 1.56 1.24 &4.61 0.31 1.04 6.16 414
I 440 Maq/Gal 0.31 2.39 3,21 0.75 0.03 <0.21 6.48 331
J 530 Galena 0.70 2.03 1.77 2.52 0,17 <0.21 6.24 343
K 946 Ancell 0.12 2.59 2.24 0.91 0.06 0.06 6.10 311

*All in neg/L except for iron and total dissolved mnerals (ng/lL)

angl es are conbined. Their procedure is to place the two triangles at
the bottomof a graph such that their bases align vertically. The upper
central portion of the graph is dianond-shaped. |In using this graph the
points in each triangle are extended upwards into the central field by
projecting themalong lines parallel to the upper edges of the central
field. The intersection of these projections represents the comnposition
of a particular water with respect to the conbination of cations and
anions. The formof trilinear diagram suggested by Piper is used in this
report and is shown in figure 32. In the hypothetical sanples shown,
sanple A projects into the central field as a cal ci um nmagnesi um bi car -
bonate type of water, while sanple B projects as a sodi umchl oride type.

Anot her graphi cal technique, described by Schoeller (1935, 1955,
1962), plots ionic concentrations, inmlliequivalents per liter, on seni-
logarithmc graph paper. Waters of sinilar conposition plot as near-
parallel lines and exhibit patterns unique to that type. Figure 33 shows
a Schoeller plot of the sane hypothetical sanples depicted in the P per
pl ot.

In addition to graphi cal nmethods, the expression of the relationship
of individual ions to one another or to a group in terns of a ratio may
nake resenbl ances or differences anong waters nore apparent. Wen rel ated
to one another, ratios are usually calculated with concentrations in
mlliequivalents per liter; however, when ionic concentrations are com
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Figure 32. Example of Piper trilinear diagram with
hypothetical analyses

pared with total dissolved mnerals, the concentrations are given in
mlligrans per liter.

To facilitate an interpretation of the chemstry of the 11 water
sanples (AK) collected during the summer and fall of 1986, graphical and
qgquantitative anal yses, as described above, were applied to these data.

For conparison, simlar studies were applied to chemcal anal yses from 38
sel ected nunicipal wells in the study area. The construction features of
these wells are such that they are open to a variety of glacial drift and
bedrock aquifers, fromthe S lurian dolonite to the Ironton-Glesville
Sandstone. Table 3 lists the locations and depths of these wells, and
the aquifers to which they are open.
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Anal yses
Sanples A and B

Figure 34 shows a Piper plot of sanples A and B (fromwells open to
both the S lurian Dolomte and the Maquoketa G oup). The figure al so
shows the water quality of glacial sand and gravel deposits, the
Silurian, and the Maquoketa, depicted as envel opes. Data fromwells
listed in table 3 were used to define the outlines of the envel opes.

For the nost part, the central field plots of both sanples A and B
and the envel opes for wells fromtable 3 showwater types which can be
characterized as cal ci umnagnesi umbi carbonates. |If one draws a straight
line fromthe sodiumapex of the cation triangle of figure 34 through
both the envel opes and points, a fairly close fit is obtained, suggesting
that a stable ratio of calciumto nmagnesi umexists for all these waters.
The intersection of this line with the cal ci um nagnesi umbase line (52.5%
cal cium 47.5%nagnesiun) allows one to calculate an average Ca/ My ratio
of about 1.1. The average Ca/My ratios for glacial, Silurian, and
Maquoket a wat ers were cal cul ated i ndependently to be 1.18, 1.06, and
1.12, respectively, thereby providing close agreement with the graphical
slope value. A Kkalinity for these groups constituted an average of 76,
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Tabl e 3.

Location
COK41N9E-34,

DEK37NSE-32.
DEK37N5E-36.
DEK38N4E-15.
DEK38N5E-15,
DEK4ONAE-33.
DEK41N5E-32,
DEK42N5E-20.

1b

lc
8g
8d
2d
1h
78
7a

DUP39N9E-5.4d

KNE3BN7E-10.
KNE38N7E-21.

?b
S5e

KNE38NEE-8.3e

KNE38NBE-18,
KNE38N8E-24.
KNE38NBE-25.
KNE38N8E-26,

KNE38N8E-32

8b
bde

8g
2h

.3e
RNE38NSE-33,
KNE3I8NBE-34.

4h
2g

KNE39N7E-5.8f
KNE39N8E-5. 8a

KNE3I9NBE-25.
KNE4ON6E- 30,
KNE4ON7E-16.
KNE4ON7E-16.
Jha
KNE4ONBE-28,
KNE4ONBE-31,
KNE4ONSE-34.
KNE41NSE-16.
KNE41NBE-34.
KNE42NBE-11,
KNE42N8E-23 .

KNE4ON8E-15

KEN37N6E-19.
KEN37N6E-23.
KEN37N7E-32.

le
7a
de
be

8a
7f
6f
a4d
1h
6d
8c

5b
8¢
le

KEN37N8E-7.1h

KEN37NBE-17.

*Anc: Ancell G p;
Gl : @Glena Gp;

dol.; Plt:

2e

S lurian dol.

E-P. Em nence- Pot 0si
|-G

Well
Bartlett #3

Somonauk #2
Sandwich #2
Waterman #.
Hinckley #2
De Kalb #12
Sycamore #6
Genoa #4

West Chicago #6

Prestbury Sbd. #1
Sugar Grove #2
Aurora #25

Aurora TW10-84
Ogden Gardens #3
Wermes Shd. #2
Moecherville Sbd.#3
Montgomery #2
Montgomery #10
Bangs-Union-Parker#l
Elburn #2

Geneva #8

Fermilab FNAL-1
Maple Park #3
Ferson Cr. Sbhd. #2
Ferson Cr. Sbd. #l
Highland Sbd. #1
St. Charles #7
I11.Youth Ctr. #5
St. Charles #6
Elgin #3A

South Elgin #4

Lk, Marian Wds. Shd#2
E. Dundee Spring -

Hollis Park Shd. #l
Plano #5

Yorkville #3

Marina Village Sbd#2
Oswego #4
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dol . ;

Vel ls Selected for Interpretation of Regional

Depth {fe)

97

502
600
400
708
1200
1214
770

325

200
107
1340
123
185
253
196
718
82
260
153
150
224
182
186
1409
152
173
1292
1502
1378
109
251

200
.41
1335
700
1396

Fran:

sand & gravel ;

Water Quality

Aquifer*
S&G

Anc/Fran
E-P/I-G
Gal/Plt
Gal/Anc
Gal/I-G
Anc/1-G
Gal/Anc

Silurian

Maquoketa
S&G
Anc/I-G
- 8&G
Silurian
Silurian
Silurian
Gal/Anc
S&G
Maquoketa
S&G
S&G
Silurian
S&G
S&G
Gal/I-G
Maquoketa
S&G
Anc/I-G
Gal/I-G

 Gal/I-G

S&G
Maquoketa
8&G

Gal/Plt
S&G
Anc/1-G
Maquoketa
Anc/1-G

Franconi a Fm;
Ironton-Gal esvill e Ss.; Maquoketa: Miquoketa

Platteville Gp;, S&G 4 acial S lurian:



— Giacial deposits
Silurian dolomite
— Magquoketa Group
A, B Sample from
Silurian/Maguoketa well
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Figure 34. Piper plot of samples A and B as well as envelopes of data
from glacial, Slurian, and Maquoketa wells

70, and 74% respectively, of their total anionic equivalents, while for
sanples Aand B, alkalinity amounted to 82% and 86% respectively, of the
total anion equival ents.

For conparison, Schoeller plots were also constructed for sanples A
and B as well as for chemcal data fromselected wells open to the
Silurian and the Maquoketa (figure 35). The plots are all quite sinilar
in shape, especially those for the ani ons, which corroborates the

evidence of simlarity of water type shown in the Piper graph of figure
34.
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Figure 35. Schoeller plots of samples A and B and of data
from selected Slurian and Maquoketa wells

Sanples C, Db EE G H I, andJ

Figure 36 shows a Piper plot of sanples C DL EE H and | (opento
both the Maguoketa and Gal ena Groups) and sanples G and J (open to the
Gal ena Goup alone). A so shown are envel opes of water quality data for
wel|'s open to the Maquoketa, Galena, and Platteville G oups, and the
Gal ena through Ancell QG oups. As was the case in figure 34, data for the
envel opes were obtained fromwater analyses for wells listed in table 3.

P ots of three of the sanples fromMaqubketa/ Gal ena wells (sanpl es
D E and 1) fall into or very close to the Maquoketa or the Gal ena-
P atteville/ Ancell envel opes. Vater fromthese aquifers is very simlar
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Figure 36. Piper plot of samples C, D, E, G, H, I, and J
and of data from wells in the Maquoketa, Galena-Platteville,
and Galena-Platteville/Ancell Groups

intype to that observed for the glacial and Silurian waters represented
infigure 34 -- a cal ci umnagnesi umbi carbonate. Schoeller plots of
these waters al so bear a strong resenbl ance to those in figure 35 and are
therefore not shown. Their average Ca/ My ratio is 1.02, which agrees
with the slope of a best-fit line fromthe sodi um apex through these
points, while alkalinity accounts for between 74 and 96%of their total
ani oni ¢ equi val ents.

Sanples C and H can nore accurately be categorized as sodi um
cal ci umbi carbonat es, with sodi umpl us potassi umaccounting for 46% and
62% respectively, of their cationic equivalents, and alkalinity being
66% and 82% respectively, of their anionic equivalents. Their average
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Ca/My ratio of 1.27 is nearly 25%hi gher than that for sanples D E and
I. The central field |ocation of sanple Hindicates that it is sonmewhat
different fromthe typical waters of these aquifers and is closer to
resenbling some of the Silurian waters plotted in figure 34.

Sanples Gand J (Gl ena Qoup only) are strongly bicarbonate
waters; alkalinity accounts for 93%and 94% respectively, of their
anions. Although their Ca/My ratio is relatively high (1.30) conpared to
that of sanples DL E and |, their cation equivalents are within a few
percent age points of being equally distributed. This can be seen graph-
ically by noting their location with respect to the center of the cation
triangle in figure 36.

Sanples F, G, J, and K

Figure 37 shows Piper plots of sanples F (Gl ena through Ancell
Qoups) and K (Ancell Goup alone), along with plots of sanples G and J
(Galena Goup alone) again. Sanples Gand J were included once nmore in
figure 37 to see whether their central field coordinates woul d have any
greater correspondence with the aquifer envelopes in this figure than
with those in figure 36. Envel opes were constructed for Gl ena through
Ancel |, Galena through Ironton-Galesville, and Ancell through Ironton-
Gal esville conbinations of aquifers taken fromtable 3.

Sanple F (Galena/ Ancel 1) falls within the Gal ena/ Ancell envel ope in
the central field, indicating good agreement with the regional data, and
sanple K (Ancell) is very close to both the Gal ena/ Ancell and the Ancel |/
Ironton-Gal esville envel opes. Al four sanples are strongly bicarbonate
in their anionic type, averaging 95%al kalinity among the ani on equi va-
lents. Their Ca/M ratio ranges from1.15 to 1.46, averaging 1.26.

Sanpl es F and K were observed to exceed the drinking water standard of
1.0 ng/L for barium with concentrations of 2.40 and 2.29 ng/L, respec-
tively.

Sanples Gand J (Galena) fall within or close to the Gal ena/
Ironton-Gal esvill e envel ope and show a cl oser correspondence to this
grouping than to either the various Gal ena groupings in figure 36 or the
Silurian groupings of figure 34, specul ated about earlier.

One of the noticeable characteristics of water fromwells open from
the Galena through the Ironton-Galesville is that a northwest-sout heast
trend exi sts anong several of the ionic constituents as related to total
anions or cations. For exanple, alkalinity decreases from96% of the
ani on equival ents in northwestern Kane County to about 64% in nort heast
Kendal | County. At the sane time, sulfates increase from4%to 28% of
the ani on equival ents. Anong the cation equival ents, sodi umpl us
pot assi umincreases from8%in the northwest to 45%in Kendall County.
These trends probably reflect the mneralization activity that takes
pl ace as water slowy percolates over this lengthy flow path (M socky et
al., 1985).
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Figure 37. Piper plot of samples F, G, J, and K as well as
envelopes of data from  Galena/'Ancell, Galena/lronton-Galesville,
and Ancell/Ironton-Galesville Units

Concl usi ons

G aphical and quantitative anal yses of the chemcal data fromwater
sanples col lected at selected sites in the SSC study indicate that, for
the nmost part, these waters are typical of waters found in the various
aqui fers and aquifer groupings penetrated by water-supply wells. As a
type, these waters are usually characterized as cal ci um nmagnesi um
bi car bonates, with noderate amounts of mineralization, normally requiring
sone softening for househol d use.
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OURRENT AND PRQAJECTED CGROUND- WATER USE

I ntroducti on

This portion of the report summarizes current and projected punpage
for each of the 36 townships in the original SSC study area and for each
of the three primary aquifer systens in northeastern Illinois: 1) glacial
sands and gravels, 2) shallowdolomte, and 3) Canbrian and O dovici an
aqui fers.

Initial Projections

Qurrent water use was summarized fromthe Illinois Water Inventory
Program (IWP) at the State Water Survey. The projection anal ysis was
begun in late 1985, in order to use popul ation figures which were avail -
able in five-year increments; but because 1985 punpage figures were not
as yet available, they were projected from1980 w thdrawal data. Pro-
jected water use was estimated primarily from antici pated popul ati on
figures fromthe State of Illinois, Bureau of the Budget (1984) and took
into account present conditions, such as aquifer sources, and anticipated
condi ti ons, such as the Lake M chi gan all ocati ons (M socky, 1982) and
B gins Fox Rver withdrawals. The projection analysis in nost cases was
based on an assunption of no changes in per capita consunption. The
tabul ated summaries were reviewed by the Il1inois Department of Trans-
portation, Division of Vter Resources, and were submtted as part of the
state's SSC Siting Paraneters Docunent.

The summary showed that the two townships within the study area in
Cook County (41NOE and 42NOE) were expected to experience a 17% decrease
i n ground-water use between 1980 and 2025 and that ground-water use in
the three western townshi ps of Du Page County (38N9E, 39NOE, and 40N9E)
woul d decrease about 70% both decreases reflecting the inpact of Lake
M chigan allocations. The remaining towships within the SSC area in
De Kalb (12), Kane (all 15), Kendall (3), and WIl (1) Counties woul d
li kel y experience increases in ground-water consunption of about 25, 19,
86, and 85% respectively. Overall, the Canbrian and O dovician aquifers
woul d renain the nost inportant ground-water source.

Revi sed Proj ections

After the conpletion of the original projection analysis, punpage
figures for 1985 becane available fromthe IWP. This new infornation
permtted conparisons between the actual w thdrawal s and those projected
inthe initial analysis, as a test of its accuracy. It thus al so provid-
ed a basis for refining the original estimates, and it is these new
projections that are presented in this report.
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Qurrent Punpage

The Illinois Water Use Inventory (Kirk et al., 1979, 1982, 1984,
1985) was begun in 1978, and updates of water use in the state have been
publ i shed every other year (for even years) since its inception. During
the preparation of this report, data for 1986 were not yet avail able, but
unpubl i shed figures for 1985 (Kirk, personal communication) provide a
reasonably close estinate of current ground-water w thdrawal s. Punpage
data in the inventory are typically available in several forns. ne
tabulation |ists punpage in each county by use (public systens, self-
supplied industry, rural, and fish andw ldlife). Another listing shows
conbi ned withdrawal s (excluding rural totals) fromindividual major
aquifers. This infornation allows one to see for each county what the
ground-wat er usage was in 1985 by source. In the 1980 inventory an
additional table gave a listing by towship of the source of water use
for both public water systens and self-supplied industry. This infor-
mation was provided for 11 counties in northeastern Illinois, including
all of the SSC study area. Wiile these data did not include rural
punpages, they were nonethel ess val uable for interpreting punpage wthin
i ndi vidual townships. This information was al so avail abl e, al t hough not
published, for 1985. Rural withdrawal s were estimated on a township
basi s by proportioning county totals with townshi p popul ation figures.
Punpages for 1985 are included in table 4.

Pr oj ect ed Punpages

Gound-water withdrawal s for 1980 were divided by county popul ation
figures, published by the Illinois Bureau of the Budget, to deterni ne per
capita consunption for each county. This nunber was then nmultiplied by
the projected towshi p popul ation for each five-year period from 1985
through 2025 in order to estinate ground-water punpage for those years.
Adjustnments to these projections were nade after the actual 1985 punpages
becane available fromthe IWP. This procedure forned the basis for pro-
jections in nost of the townships.

In sone areas, however, other factors were al so taken i nto consi der -
ation and adjustnments were nade to the per-capita-based projections. For
exanpl e, the two Cook County townships within the study area (41NOE and
42NOE) have allocations for Lake Mchigan water. On the basis of antici-
pat ed pi peline conpl eti on schedul es, water demands in these townships
will be partially net by |ake allocations begi nning about 1990. The
remai nder of the projected water denmand after that date is expected to be
satisfied by ground water. Likew se, in Kane County, projected ground-
wat er denands in township 41NBE are affected by the withdrawal of water

fromthe Fox Rver by the dty of EHgin. 1In other areas, rural ground-
wat er punpage is significant and nust be added to projected public water
supply and sel f-supplied industry withdrawal s. In Kane County, it was

assuned that rural punpage was spread over the townshi ps west of the Fox
R ver and proportioned by population. S mlar proportioning by popu-
| ati on was enpl oyed for the towshi ps of De Kalb, Du Page, Kendall, and
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WIIl Counties that are within the SSC area. Proj ected punpages from 1990
to 2025 are given in tabl e 4.

The projections indicate that total ground-water demand will be
nearly 72 ngd by the year 2025, with the najority of the punpage con-
tinuing to come fromthe deep sandstone aquifers of the M dwest Bedrock
Aqui gr oup. The Aurora area (township 38NB8E) will continue to be the
| argest individual ground-water consuner. The overall total is about 7%

lower than the total predicted originally, with 1980 punpages used as a
basis for projection.
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Table 4. Qurrent and Projected Gound-Water Use in SSC Area

Cook Co.

Pumpage in mgd
Twp 1985 1990 1995 2000 2005 201¢ 2015 2020 2025
41N9E 3.99 3,21 3.25 3.35 3.36 3.37 3.42 3,46 3,50
42N9E 1.43 1.40 1,38 1.40 1.40 1,40 1.41 1.42 1.43
Total 5.42 4.61 &4.63 4.75 4.76 4.77 4.83 4.88 4.93

The estimated proportion of pumpage from various aquifers after 1990
is:
T41N9E: Sand & Gravel, 60%; Dolomite, 17%; Deep Sandstone, 24%
(rounding off causes total to exceed 100%) _
T42N9E: Sand & Gravel, 2%; Dclomite, 96%; Deep Sandstone, 2%

De Kalb Ceo.
Pumpage in mgd

Twp 1985 1990 1995 2000 2005 2010 2015 2020 2025

37N4E 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07
3IBN4E 0.18 0.19 o0.20 0,20 0.2 0,21 Q.22 0.22 0.22
J9N4E 0.08 0.08 0.08 0,08 0.09 0.09 0.09 0.09 0,09
40NAE 4,68 4,78  4.95 5.13  5.20 5.31 5.42 5.52 5.60
41NAE ¢.10 0.10 0.10 0.1 0.11 0.11 0.12 0.12 0.12
42N4E 0.23 0.24 0.25 0.26 0.26 0.26 0.27 0.28 0.28
37N5E 0.92 0.95 0.98 1.04 1,05 1,07 1.10 1.12 1.13
38N5E 0.27 0.29 0.30 0.31 0.31 0.32 0.32 0.33 0.34
39N5E 0.06 0,07 0,07 0,07 0.07 0.08 0,08 0.08 0.08
40N3E 0.5 0.57 0.58 0,61 0,61 0.63 0.64 0.65 0.66
41NSE 1.08 1.12 1.16 1.20 1.22 1.25 1.27 1,30 1.32
42N5E 0.53 0,55 0.58 0.59 0,60 0.61 0.62 0.64 0.65

Total 8.73 9.00 9 9.79 10.00 10.22 10.42 10.56

.31 9.66

In 1985 virtually all water punped frompublic water supply and
industrial wells cane fromthe deep sandstone aquifers of the M dwest
Bedrock Aquigroup. It is assuned that domestic punpage (approxinately
20%of the total withdrawal) is derived fromdolomte and glacial drift
wells and that the projected punpages fromall wells will rmaintain the
current proportions of sources.

Continued on next page
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Table 4. Continued

Du Page Co.
Pumpage in mgd

Twp 1985 1990 1995 2000 2005 2010 2015 2020 2025

38N9E 6.72 0.63 0.67 0.72 0.76 0.78 0.82 0.86 0.89
39N9E 3.80 0.87 0.93 1.00 1,04 1,08 1.13 1.18 1.23
40N9E 3.26 9.90 0.9} 0.94 0,98 1.0 1,04 _1.09 1.12

Total 13.78 2.40 2.51 2.6 2,78 2.87 2.99 3.13 3.24

It is assuned that by 1990 Lake M chigan allocations will be in effect.
In townshi ps 38NOE and 39NOE virtually all future punpage will be from

dolomte wells. In towship 40N9E approxi mately 85%w || conme fromthe
dolonm te.
Kane Co.
Punpage in ngd

Twp 1985 1990 1995 2000 2005 2010 2015 2020 2025
38N6E 0.1¢ 0.17 0.18 0.18 0.20 0.21 0.21 0.22 0.22
39N6E ¢.11 0.11 0,12 6.12 0.13 0.14 0.4 0.14 0.14
4ON6E 0.21 0.22 0.23 0.2 0.26 0.27 0.27 0.28 0.29
4INGE 0.18 0.19 0.20 0.20 0.20 0.22 0.23 0.23 0.24
42N6E 0.44 0.46 0.48 0.49 0.54 0.56 0.56 0.58 0.59
38N7E 2,66 2.83 2.95 3,00 3.29 3.39 3,41 3.54 3.63
39N7E 0.33  0.35 0.37 0.37 0.41 0.42 0.43 0.44 0.45
4ON7E 0.64 0.68 0.71 0,72 0.79 0.82 0.82 0.8 0.87
41N7E 0.18 0.19 0.20 0.20 0.22 0.23 0.23 0.24 0.24
42N7E 0.1 0.17 0.18 0.18 0.20 0.20 0.20 0.21 0.22
I8NSE  11.05 11,74 12.25 12.45 13.64 14.08 14.16 14.69 15.05
39N8E 4.41 4,69 4,89 4,97 5,45 5,62 5,66 5.8 6.01
40NBE 3.69 3.92 4,09 4,16 4,55 4.70 4,73 4.90 5.02
41N8E 4,53 4.81 5.02 5.10 5.59 5.77 5.80 6,02 6,17
42N8E 3.82 4.05 4.23 4.30 4.71 4.86 4,89 5,07 5.19

Total 32.67 34.58 36.10 36.68 40.18 41.49 41.74 43.27 44,33
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Tabl e 4. Concl uded

In 1985 the follow ng proportions of punpage fromvarious aquifers were
noted for public water supply and industrial wells in Kane County:

'Proportion of Pumpage (mgd)
Twp  S& Dol Deep Ss

38N6E - - -
39N6E - - -
40N6E - - 100
41NGE - - 100
42N6E - - 100
38N7E 8 - 92
IONTE - - 100
40N7E 34 - 66
41N7E - - -
42N7E 100 - -
38NBE - 13 87
ISGNBE - 3 97
40NSE 46 - 34
41NSE 16 3 81
42NSE 98 1.5 0.5

It is anticipated that these approxi mate proportions wll be naintained
for the foreseeable future.

Kendall Co,
Pumpage in mgd

Iwp 1985 1990 1993 2000 2005 2010 2015 2020 2025
37N6E 1.5 1.80 2.00 2.18 2.36 2.63 2.68 2.86 3,04
37N7E .80 0.9 1,04 1,13 1.22 1.32 1,39 1.46 1.54
37N8E 2.58 2.50 2.68 2.86 3,03 31.28 3.34 3.52 370

Total 4.93 5,26 5.72 6.17 6.61 7.23 7.41 7.84 8.28

The estimated proportion of pumpage from various aquifers after 1990
is:

TI6NGE: Sand & Gravel, 2/3; Dolomite, 1/3

TI7N6E: Dolomite, 1/2; Deep Sandstone, 1/2

T38N6E: Dolomite, 2/3; Deep Sandstone, 1/3

WIIl Co.
Punpage in ngd

Twp 1985 1990 1995 2000 2005 2010 2015 2020 2025

37NOE 0.28 0.30 0.32 0.36 0.39 0.41 0.42 0. 45 0. 48

It is estinmated that virtually all punpage fromthis towship will be
from the shall ow dol onmte.
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Appendi x 1: VeIl -Nunbering System

The wel | -nunbering systemused in this report is based on the
location of the well, and uses the township, range, and section for
identification. The well nunber consists of five parts: county
abbrevi ation, township, range, section, and coordi hates within the
section. Sections are divided into rows of 1/8-mle squares. Each
1/8-nile square contains 10 acres and corresponds to a quarter of a
quarter of a quarter section. A nornal section of one square mle
contains eight rows of 1/8-nile squares; an odd-sized section contains
nore or fewer rows. Rows are nunbered fromeast to west and |ettered
fromsouth to north as shown bel ow.

o |k

11s

f

The nunber of the well shown in "
Sec. 25 at theright is as foll ows: G
QX 41N | E-25. 2h >
87654321

In Appendi x 2, three-letter codes are used for the follow ng
counti es:

De Kalb DEK Kane KNE
Du Page DUP Kendal | KEN
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Appendi x 2: Mass Measurenent Data, Sunmer 1986

The aquifer coding systemused in Appendix 2 is taken from an
unpubl i shed State Water Survey intra-office menorandum and uses a four-
digit nunber to describe uppernost and | owernost aquifers punped by
each well. The first two digits of each nunber describe the upper
aquifer to which the well is open, and the last two digits denote the
lowest unit. Code nunbers have been assigned to the various aquifers
as fol | ows:

01 Prairie Aquigroup

56 Silurian Dolonite aquifer

61 Maquoketa Confining Unit

63 (Glena part of Galena-Pl atteville Unit

65 Platteville part of Galena-Platteville Unit
66 Ancell aquifer

M ssing data are denoted by the synbol (?) in Appendix 2. Forty-
three of the wells included in the study were located in the field but
are not docunented by drillers logs. Thus their depths and conse-
quently their well-bottomel evations and aqui fer codes are unknown. In
sone instances, records exist that do not fully describe the cased
interval of the borehole. Partial aquifer codes have been assigned for
these wells in which the upper aquifer is unknown.
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Appendi x 2.

Mass Measurenent Data

Depth Well bottom Land surface Water level
County of well alevation elavation elevation  Aquifer

code Location {(ft. ) {msl) (mal) (msl} cods
DEK  38HOSE-13.1f 200 538 738 723 §165
DEK J9NOSE-01.8b 462 404 866 520 6565
DEX 4O0HO4E-16.1b W78 323 B71 774 BAES
DEK 41NOSE-10.1a 490 427 a17 577 E565
DUP  3BHO9E-02.5f 300 380 690 632 5661
bup JBNOGE-03. 5e 242 473 715 667 5661
DurP IBNO9E-04 . 5a ? ? 718 654 ?

DUP  3BROSE-05.4a 200 541 741 656 5656
DUP ASNDASE-06.6e ? 7 730 111 ?

DuP 38NO9E-07.1f ? ? 736 875 ?

DUP A8NO9E-08. &g ? ? 724 654 ?

DUP 38N0YE-G8.7h 7 ? 730 683 ?

DUF 38N09E-10. 5h 145 555 700 663 5656
DUP 38N09E~17.4h ? ? 720 656 ?

[H1) 3 38NOSE-17. 8¢ 2186 494 710 649 5656
DUP 3BNO9E-20.8f ? ? 719 661 ?

DUP J8NO9E-31.1d ? ? 707 682 ?

DUP JBNO9E-21.1a 100 609 709 (11} 5656
DUP JAROBE-32.3e ? 7 710 " 681 ?

DUP JON0SE-33.3d 183 539 702 685 5661
DUP JBN09E-34.2¢ 334 336 670 526 5663
DUF IBNO9E-34.3¢e 240 4359 6940 870 5661
DUrP A9NOSE-04.7L 148 852 760 711 5656
buy IONOQE-05.1f 180 573 753 705 5656
DUP 39R09E-05.5d 325 426 751 681 5661
highh g JYNOIE-05. 44 ? ? T46 690 ¥

nup 39R08E-07. 58 ? ? 756 683 ?

DuP 39HOYE-08.3Db 150 600 750 689 5656
DUP 39N09E-0Y9. 39 200 350 750 676 5656
DUP AIGNOSE-09.6e 20 428 758 669 5661
DUP JONO9E-09.7¢c 05 445 750 658 5661
DuP 38N0SE-09.7¢ 353 399 752 522 5661
DUF ASKO9E~16. 5 150 582 733 6886 5656
DUP 39N0YE-18. Lh 127 €18 748 690 5656
DUP  3SHOSE-20.4b 342 :3: 1] 740 649 6161
DUFP 39NO9E-27.6¢ 335 395 730 638 5663
DUP 39NDYE-29. 54 ? ? 139 690 ?

DUFP A9N09E-30. 84 ? ? Thé .1-11 ?

bup 39NO9E-34 . 5h 365 340 705 :1-14] 3662
DUP  39NOSE-35.1a 273 430 703 668 5661
DUP JINOIE-35.4h 256 439 695 643 5661
DUP JSRIBE-I6.7a 354 azs 730 676 5663
DUup 4QNOQE-17 .1¢c ary 409 786 K42 6363
DUP  AOHOSE-232.5g 270 AB4 754 876 3662
pup LOROYE-32. 55 211 484 755 702 5656
pup 4ONOSE~33. 5a 350 420 770 688 5661
KNE  37NOBE-13.%¢ 280 485 165 665 6163
KNE 38NOGE-D03.7%a 130 553 735 722 §161
KKRE 3IBNOBE-05.7h 225 547 772 785 B163
KNE A8NOGE-06.1a 130 542 772 752 5656
KNE 3BNOGE-08.2¢ 300 442 742 730 6163
KNE 38ROGE-08.3¢f 120 620 740 725 6161
KNE 38NDGE-14.5b 305 387 702 592 8162
KKRE 38N06E-14.7g 180 530 710 656 8161
KNE 38N0BE-15.2a 240 AE7 707 3: ¥ G181
KNE 38NOEE-15.4h 160 553 713 703 6161
KRE ABNOGE~16.2n 260 445 705 640 6162
KNE 38N0BE-16.2a 305 407 712 580 6163
KNE 3BROBE-16.2a 240 470 710 586 61863
KNE J8HOGE-16.2a a0s 407 712 580 6163
KNE IBNOGE~-18.7e 325 405 730 652 6163
KHE 38NQSE-20, 5h 93 631 724 701 0101
KNE 38NDBE-21.3d 180 527 707 608 0101
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Appendix 2. Continued

Depth Well bottom Land surface Water level

County of well elevation slevation elevation Aqujifer

gode Location (ft.) (mal) {mel) (msl) code
KNE 3BNOBE-21.5d 122 582 704 690 0101
KNE 38NOBE-21,5h 160 554 714 698 6161
KNE 38N0GE-22.74 ? ? 100 5896 ?
KNE 38NOGE-22. 8¢ 185 515 100 680 . 6161
KNE 38NOBE-22.7e ? ? 703 663 ?
KNE 38NOGE-23.1b 375 320 6495 677 6163
KHE 38NOGE-23.6e 120 381 701 €691 0101
KNE 38BNOGE-25. 4e 7 ? 685 670 ?
KNE 38NOGE-31.3h 425 287 712 €639 ) G163
KNE J8NOGE-32.7e aoo 404 704 644 6163
KNE 38NOGE-32.7h 160 552 712 704 6161
KNE 38NOGE-32.7h 140 570 710 706 - 0101
KNE 38HUBE-32.7h 140 569 709 702 0101
KNE 38NOGE-33.3h 340 410 750 €36 6163
KNE 38NO7E-02.3a 230 485 715 7090 5661
KNE 3BNO7E-02.5b 75 643 718 €698 0101
KHE 3BNOYE-02.7b 110 578 688 €688 5656
KNE 38NO7E-02.7b 75 630 7105 702 0101
KNE JBNO7E-05.4h 271 439 710 600 6163
KHE IBNOPE-06.18 120 668 788 738 0101
KNE 38NO7E-09.2b 110 577 &8? 686 01586
KNE 3SNO7E-00.4s 100 608 108 696 5656
KNE 38NO7E-16.4d 100 610 : 710 694 5656
KNE I8NOT7E-19.5d 150 535 685 663 6163
KNE 38NO7E-19.74 ? ? 6B5 678 ?
KNE 38NO7E-25.1d 76 614 710 870 5656
KKRE JBNO7E-30.2¢ a0 413 713 674 7?63
KNE ABNOBE-01.31 120 612 732 684 5661
KHE ABHOBE-03.7£ 112 608 720 707 6161
KNE JBNOSBE~-08.3f 100 6090 700 890 5661
KKE JBNOBE-08.6L 50 650 100 B85 5656
KRE JBNOBE-10.1g 150 606 756 673 5661
KRE 3JBNOBE~10.3h 200 540 740 676 5661
KNE JEHQEE-1l.3e 137 538 675 . B15 6161
KNE 3BHOBE-11.8a 265 465 730 661 - 3861
KNE 3BNOBE-11. 8¢ 2090 662 748 662 5663
KNE IBROLE-11.8f 500 259 759 656 56623
KNE 3BHOBE-12.2¢ 320 400 720 645 5663
KNE 3BHOBE-12, 4e ? ? 721 653 ?
KNE 3BHOBE-13.6e ? ? 712 624 ?
KNE 38NOBE-13, 5e 320 3as 718 658 5663
KNE IBNOBE-24.5d 183 538 723 662 5661
KRE 3BHOBE-25.44d 110 600 710 655 ?161
KNE 38NOBE-25.5g 3ae 368 706 377 62632
KNE 38NOSE-26.1f 160 552 712 660 2761
KNE 38NOBE-28.3g 220 430 650 650

KNE 3BNOBE-29.3e 120 535 655 595 5656
KNE 3BNOBE-30.4e a0 620 710 660 5656
KNE 3BNOSE-30.4¢ 120 553 672 643 5656
KNE 3BNDBE-34.1d 105 555 (1-14) 545 0101
KNE 38NOBE-34 .1 100 569 1:3 ) 652 0101
KNE 3BNOSE-34.1£ a0 578 668 653 0101
KNE A8NOSE-35. 8¢ a5 585 680 637 4101
KNE 3I9NOGE-01.3h 260 592 852 797 5661
KNE 39NOBE-01.3h 180 6880 860 785 5656
KNE 3ONOBE-01. 4a 110 625 73as 725 5656
KNE 3ONOGE-02. 59 218 652 870 833 5656
KNE J9NOBE-0E. 8e ? ? 850 837 ?
KNE JONOGE-19.7b 1386 662 798 243 0101
KNE A9NOBE-20.1h 206 590 796 588 6363
KNE IONOBE-20.2h 345 458 803 722 5663
KNRE IINOBE-20.4h 460 43 802 7023 5663
KNE A9NOBE-23. 8a 320 472 792 681 6163
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County

code Location

KNE
KNE

KNE

KNE

KNE

Appendix 2.

Continued

Depth Well bottom Land surface Water level
of wall elevation elovation elevation Aquifer

(ft.. ) {ma)) {msl) {mel) code
3ONOGE-24 . 1h 140 660 800 760 8161
J9NOGE-26.6e ? ? 785 761 ?
IIRONGE-26. S5e ¥ T T84 Ga4 7
3Y9HOGE-26. 5e 365 419 784 598 8163
IONOBE-26. 50 50 735 785 756 0101
IONOGE-26.5e 65 121 786 757 0101
JONOGE-26.6h 400 390 780 752 8163
JIONOGE-26.8g 340 1T T84 702 5663
3ISNO0KE-28. 81 IG5 420 785 758 5163
JIONOGE-28.1¢c 200 585 785 765 5681
J9R06E-30. 3¢ 488 aor 795 635 6165
JONOGE-30.5h 158 786 792 786 6163
3I9RO7E-02.6h 183 Gl2 795 768 5661
39NOZE-02.7g 200 595 795 105 5661
IONQTE-03 . &g 150 663 813 765 5661
JONOZE-03.7a 148 674 g22 756 6163
39R07E-05.6e ? ? 850 774 ?
I9NO7E-05.61 215 G25 B840 771 5861
A9NOVE~06 . 1 306 536 BAZ - 766 61632
J9NGTE~-06 44 200 625% B82S 804 7761
I9NOT7E-06. 4a 260 572 832 B4 7761
39HOTE-36. 5a 420 404 B24 51a 8A63
I9NO7E-08. 54 160 :1-14] 820 764 0101
IONOTE-08,6d 280 530 -3 80 765 6183
JIGNQT7E-08.7e 170 635 a05 790 5661
JIOROTE-09. 4h 300 512 812 767 5663
JSRQ7E-13.8a 182 565 748 702 5656
3BHD7E-13. Ba 150 598 748 712 56856
JONO7E~-14. 5& 90 410 800 135 7763
39R07E-14 . 5e 380 410 BOO 735 7763
3ONOVE=-17.2b 320 425 745 722 6163
J9NOVE-17.2b 320 425 745 722 6163
39N07E-17.54 355 LE]L 783 742 5663
A9NOZE-20. 4c 320 §52 772 731 6163
J9ND7E-21.7a 68 692 760 740 0101
JIBNOZE-25.2a 100 607 707 700 0101
39NO7E-29.8h 160 577 737 627 6161
ISHO7E-32. 52 a? g8 705 515 6163
JONOYE-32. 5a 290 418 705 625 6363
39NO7E-32.8d 300 410 ¥1¢ 580 5663
IONQTE-23.7g 250 475 125 705 5681
JONOBE~-03,2d 252 448 700 652 B163
3QNOBE-05.8a 152 612 763 717 101
JONOBE-05.8e 440 313 755 708 6163
39R0AE-06.1a 207 358 165 720 6161
AYNOKE-07. 4h -0} BG4 724 715 0101
JORORE-08.3h 226 ‘529 755 715 SBG1
A9NOBE-1]1.5a 120 800 720 680 56856
JOROBE-12 _4a 180 330 710 685 5561
J9N08E-17.6b 400 K1t bi 01 832 BI6A
3ONDBE-17.6¢ 130 573 705 835 5658
3ONGBE-17.7a 260 470 730 100 6163
IDNOSE-18.3a 500 210 710 &40 1763
30HOBE~18.3¢c 400 aol 701 460 7768
A9NOSE-18. 4c 82 613 685 680 0101
JONOSE-18.44 380 3za 100 500 6163
AINOBE-18. S5e 310 400 710 500 6161
3O0NOBE-19.14 350 390 40 690 5863
JONOBE-20.2F 133 587 720 1e0 5656
JONOSE-21.7£ 133 557 §90. 690 5656
A9R08E-26.2¢ 198 574 772 6689 5656
A9ANQHE-28.5¢€ 140 582 732 692 5656
IONO08E-20.54d ? ? 722 695 ?
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Appendix 2. Continued

Depth Well bottoem Land surface Water level

County of well elovation elevation slevation Aquifer

code Location {(ft.) {msl) : (mal) {mal}) code
KNE JIBNOBE-30.6a 185 535 720 709 6161
KHRE 40NOGE-10.5b 157 713 870 855 6161
KNE 40K08E-10, 5b L1-1) 406 872 584 5365
KNE 40K08E-21.2b 302 361 863 843 6362
KNE 40NDGE-22. 3a - 48 822 azo 856 0101
KHE 4ONOGE-22. 4h ? ? 870 B53 ?

KNE 40NOGE-22.4h 283 578 861 B13 6163
KNE 4ONOGE-24.1a 409 4835 894 673 5663
KNE &#ONOGE-24,1a ? ? 896 661 ?

KNE 40R0GE-25,6h 474 2:-1:) 872 622 6163
KNE &0NOGE-29,3a 310 570 880 630 6163
KNE 4QN0GE-29,3a 355 520 875 6035 6163
KNE 40N0EE-29. 6¢ 58 BO7 865 853 0191
KNE 40NOEE-32. la 87 783 880 840 0101
KHE 40ROG6E~-35. 1c A8S 395 880 722 6163
KNRE AONOBE-36. 8¢ 320 567 887 Thé 5663
KNE AORO7E-04 . 4a 335 381 926 713 5663
KNE 4ONO7E-06.3d 530 421 as1 753 6363
KNE 40NOZE-07.8h 800 45 945 575 7766
KNE &0NO7E-10.1h 505 3ra 878 532 6163
KNE 40NOZE-10.3g 520 362 5482 546 61863
KRE 40NQ7E-11.8h 527 333 860 802 6163
KNE 40RO7E-11,3a 30 505 815 787 6363
KHE 40R07E-11.4a 320 505 823 797 6163
KNE AONO7E-11.6a 497 333 830 575 6163
KNE 4DNO7E-12. 41 355 530 8es 747 6163
KRE 40RO7E-12.78 55 510 865 745 6163
KNE 4ONO7E-13.14 as50 455 B15 766 6163
KNE 40ND7E-13.1a 375 429 BO4 733 6163
KNE 40ND7E~13,Ba 425 390 B15 637 6163
KNE 40NO7E-13.74 &45 375 820 698 6163
KNE 4ONO7E-14.1b 430 387 827 683 6163
KNE 40ND7E-14.1d 430 388 818 647 6163
KNE 40NOTE-14 . 6e 181 651 832 774 0101
KNE 40NO7E-16.2h 505 407 - 912 636 6163
KNE 40NOZE-17.74 605 330 935 654 6163
KNE 40NO7E-17.8¢c 520 390 910 695 6163
KHE 40HQ7E-20.2d 535 404 839 679 6165
KNE 40N07E-21.1¢ 540 a7s 215 650 6163
KHE 40R07E-21.3d 224 872 896 805 01061
KNE 40NO7E-21.5h 231 1.1 211 800 0101
KNE AONO7E-21.6d ? ? 208 -%I) ?

KNE KONO7E-21.7d 520 392 212 452 6163
KNE 40NO7E-21.8e 550 358 908 S84 6165
. KNE 40NO7E-22.2a 560 295 855 455 5665
KHE 40NHQ7E-22.68 ? ? 898 804 ?

KNE 4ORO7E-23.6a 440 370 810 748 5663
KNE 40NO7E-23.6a 600 208 - 808 755 6165
KNE A0NOTE-2) . 6a 350 455 805 770 5663
KNE 4ONOTE-~24.2h 460 380 840 634 6163
KNE 4ONO7E-24 . 2h 480 aso 830 718 6163
KNE 40N07E-24.3h 440 ars 815 170 8163
KNE LONOTE~24 . ke 560 225 785 515 6163
KNE 40NO7E~24 . 4% 440 ars B15 Tas 6163
KNE 40NO7E-25, 5¢ 495 233 828 T4g 5663
KNE &0NO7E-25,6¢ 175 690 865 B80S 5661
KNE 40NO7E-27.6e 240 680 830 792 5661
KNE 40NO7E-28,3h 200 711 211 770 0101
KNE 40NO7E-~-28.3h 265 846 g11 733 5656
KNE 40NO7E~30. 5 £59 440 899 867 6165
KNE  4ONO7E-34. 20 210 815 B25 771 5661
KNE &0NO7E-35.7h ars 435 810 750 7762
KNE 40NOSE-Q2,.7e 205 345 750 111 5661
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Appendix 2.

Continued

Depth  Well bottom Land surface Water level
County of wall elevation alevation elevation Aquifer

code Location (ft.) {(msl) imsl) {(msl) code
KNE 4QR0BE-02.3a 260 L1-¥4 742 687 5661
KNRE 40ROBE-Q4 ., 1h 95 587 €682 662 5656
KNE 40R0LE-06. 8a 500 323 823 583 5663
KNE 40N0BE~-07 . 1c 460 303 762 B&9 7762
KNE 4O0NOBE-07.2¢c 200 575 775 733 5661
KKRE 40R0OBE-O7 . &b 50 T34 784 766 0101
KRE 40HOBE-07 . 4d ? ? 811 730 ?

KNE 40ROBE-07.6d ? ? 800 738 ?

KNE AONOBE-08. 8b 7o 386 756 738 6163
KRE 4QNOBE-08.8a 44 712 756 745 0101
KNE ADNOBE-11.3g 150 60O 750 676 0101
KNE 4ORGBE-12. 4a 220 570 790 715 5663
KRE LONOBE-14. 19 209 574 783 671 5661
KNE 40N0O8E~15.3F 6o iro 730 730 6163
KNE 40NDBE-15.3d 130 657 750 662 0101
KKRE 40R08E-15.4f 83 635 715 690 0101
KRE 40R0BE-15.7a 685 41 726 529 Bl66
KNE WOHOBE-15. V¢ 260 482 742 694 6163
KNE 40NOSE~-16.2h ? ? 762 680 ¥

KNE 40NOBE-16.6¢ 500 288 798 648 5663
KRE 4ON0BE-18.7b 103 687 790 0y 0101
KNE 40N0OSE-16.7d 460 38 798 681 6163
KKRE 40ONOBE-16.8g 1685 638 803 751 5661
KNE 40NQBE-16.8h 245 562 807 783 5681
KRE 4OROBE-17 .40 341 429 770 160 5663
KNE 40N0BE-19.1a 460 305 765 505 Bl66
KRE 40R0OBE-19.3a 152 645 797 767 56356
KRE 40NOBE-19. 3¢ 2o 380 770 767 5663
KRE 40NOBE-18.4c 320 450 770 768 5863
KRE 40N08E-19.5b 130 652 782 774 0101
KNE 40HO8E-19.7¢ 143 642 785 775 0101
KRE 40N0BE-19.8a 220 610 830 770 56686
KRE 40MQ8E-20.1e 118 634 750 675 5656
KNE 40N0BE-20.2g . 500 292 782 665 SE63
KNE  AONQSE-20.3h 500 288 788 666 5663
KNE AOROBE-20. 5¢ ? ? 750 712 ?

KNHE 40HOBE-20. 53¢ 158 590 T8 7y oiol
KNE 4UNDBE-21.1d 375 346 721 690 77623
KRE KONOBE-21.8h 800 390 790 590 56623
KNE 40NOBE-21.8h 500 287 787 [.3:3: ] 6162
KNE 40R08E-21.8h b &0 350 790 652 3663
ENE 40NOBE~-27 .6a alz T3 890 Gal 5663
KKE 40NOBE-28.4f 220 501 731 870 3661
KNE 40N0BE~28.7h 103 645 750 710 5661
KHE 40R0BE-28.8e 105 655 760 714 0101
KRE 4ONOBE-29.2a 245 540 783 7035 5856
KNE 40R0BE-32.1¢ 242 543 785 €99 5661
KNE 41N0EE-04.1§g ase 552 908 868 8163
KNE 41RO6E-09. 4a 20 628 848 A76 8163
KNE 41H06E-12. 2¢ 3zo 658 a78 835 6161
KNE 41R06E-24.4d ars 595 870 925 5662
KNE A1HOGE-24 . 4L 1-11] 580 850 825 61E€1
KNE 41N0GE-36. 4a 3ss 570 a25 789 5163
KKRE 41N08E~36. 84 305 635 G40 878 €161
XNE 41807E-01.1g 230 895 925 805 0101
KNE 41RO07E-08.7h 370 589 968 695 5661
KNE 41ND7E-12.1b ? ? 200 804 ?

KRE 41INOZ7E-12.6a 375 525 900 805 6161
KNE 41N07E-13.1c iso 515 ags 802 5663
KNE 41N07E-13.4b 338 548 %13 799 5663
KRE 41NOZE-14.2b 325 507 812 834 6163
KNE 41K07E-14.2b 325 587 812 B34 6161
KNE 41R07E-26.3a aso 530 880 810 6163
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Appendix 2.

Well bottom Land surface Water level

Continued

Depth

County of well elevation elavation elevation Aquifer
code Locakion (ft.) (msl) {mal) {msl) code
KNE 41ND7E-26.7L ? ? 1.1 -1-1:] ?
KNE &1NOZE-27.7b 565 358 923 721 7763
KHE 41NO7E~-28.1d 580 ag3 2423 478 5663
KNE 41H0BE~30, 5h 500 345 B45 643 6163
KNE 41HOBE~30.6h 375 480 855 :1H1-4 56683
KRE 41NOSE-30.74d 455 383 848 463 6363
KNE 4ZNO7E~-36. 5a 410D 510 220 699 6163
KER AGNO8E~-08B.1h 214 528 742 684 8163
KEN I7H0BE-01.2¢ 200 470 670 638 6163
KEN 37H0GE-01. 5L 160 515 675 658 6161
KER 3I7N06E-02. .21 113 596 1.1 630 0101
KEN A7HO0GE-02 3¢ 387 209 6886 588 6162
KENM A7NOGE~02 . 7g 110 375 685 [:1:4:] 5661
KENH 37HO0GE-03.7a tao 576 676 664 0101
KEN JITNOGE-03.7h 205 402 698 610 6163
KER 37N0GE-03.8b ? ? 686 648 ?
KEN I7NOGE-04 . 4b 80 612 682 663 6161
KEN 37HOGE-05, &h 305 40?7 712 621 6162
KEN 37NOGE-035. 4h 305 407 712 621 6162
KEN 37NOBE-08,2¢ 260 421 681 629 6363
KEN 37ROEGE~08.3d 154 325 878 658 6161
KEN 37THOGE-0B, &d ? ? 717 698 7
KEN I7NO6E-09. 2k 200 574 674 649 6163
KER 37H06E-09.2b 160 507 867 655 6161
KEN A7NH0EE-09.24 200 472 672 672 6362
KEN A7RO0GE-09.2e 140 531 671 635 8161
XERN I7THOCE-09.2» 150 515 665 638 6161
KEN 37HOGE-10.6;5 250
KEN 37N0GE-10.6h 125 554 879 B46 6161
KEN 37H06E-10 .83 205 478 884 643 6162
KEN 37R0GE-10.8¢ 13 562 682 595 0101
KEN 3A7N0OGE-11. 18 7 ? 662 622 ?
KER A7NOGE-12.1a ? ? 661 635 ?
KEN 37ROGE-12.8e 420 245 665 S66 6165
KEN I7NOGE-13.1a 300 351 651 605 6365
KEN A7NOGE-13. 48 243 409 652 621 6163
KER I7HOBGE-14. 5e 140 517 657 809 6162
KER I7HOGE~14. 59 365 289 634 611 6163
KEN 37R06E~-14 .51 200 461 661 6190 6163
KEN 37HOGE-16. 1d ? ? -3-1.] 610 ?
KEN 37NDBE-16.2¢ 200 466 113 610 6163
KEN 37N0BE-16.24 :15 364 654 BD8 6161
KEN 37N06E-16.34d 200 440 648 608 6161
KEN 37H06E~24.1e 85 365 650 627 0101
KEN 37RO6E-25.7b 515 115 630 567 6166
KEN 3THROGE-26.4b 200 435 635 835 6362
KER 37NOGE-29.8Ba 100 540 6840 615 0101
KEN 37N07E-03.6a 284 385 859 &67 6363
KEN 37R07E-07.4h 260 §14 674 640 6162
KEN 37HO7E-08.3a 325 319 -2 Shé 6383
KEN 37RO7E-15.5d a8 546 Ba4 630 0lo1
KEN 37NO7E~15.3e g2 562 644 629 0101
KEN 37N07E-15, 68 245 g6 641 624 6163
KENW A7N07E-15.8d 14 626 640 632 0101
KEW A7R07E-15.84 60 284 644 629 6163
KENK 37R07E-15.8h ? ? 640 6390 ?
KER I7NOIE-16.14d 160 478 638 629 6163
KEN 37HO7E-16.14d ? ¥ 542 634 ?
KEN 37N07E-16. 2¢ 280 az7a 638 501 6363
KER A7NO7E-16.2g 73 570 845 630 0161
KEN 37NQ7E-16.2a 400 243 643 411
KEN 37N0TE-16.8g 201 442 643 513 6163
KEN 37RO7E-17 .18 160 482 643 632 -~&3
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Appendix 2.

Concluded

Depth Well bottom Land surface Water level
County of well elevation alevation eleavation Aquifer

gods Logation (ft.) (msl) (msl) (msl} code
KER 37ROZE-17.1g 200 442 642 531 6362
KEN I7HN07E-17.8h 200 451 651 631 2?62
KEN A7NOZE-19.7g 155 490 645 623 8365
KEN 37NO7E-20.1g 250 81 631 610 6163
KEN J7NO7E-20.1g 140 541 641 621 6161
KEN JTHO7E-20.2e 200 543 643 617 6163
KEN 3I7RO7E-20.3d so 261 B4l 505 6363
KEN 37N07E~20.3%e 123 517 640 620 7761
KEH 37HO7E-21.1h ? ? Gil 824 ?

KEN 37ND7E-22.78 125 513. 838 627 7761
KEN J7NO7E~22.6f 326 als B42 5189 B363
KEN I7NO7E-23.2g 405 220 825 405 6165
KEN ITRO7E-24.1h 247 as2 599 Shi 6163
KENR AINQTE-24 . 5e 282 ase 640 57¢ 6162
KER 37R07E-26. &c ass 285 540 575 6163
KEN A7NO7E-26.&8h A0 120 590 590 7766
KER 37HO7E-26,8h 273 a1s 590 388 7763
KEN 37N07E-27 .81 BO 560 640 520 0101
KEN 37R07E-28.2a 245 386 631 G038 6363
KEN 37N07E-29,3g 300 310 Gio 525 6363
KEN A7N07E-21. 5h 303 328 B33 519 6363
KEN 37N07E~34.3e 360 263 B23 4823 6166
KEN A7NO07E-35.7g 102 540 642 6511 6161
KEN 37NO7E-36.8a 535 170 705 300 6166
KEN J7NOSE-01.7g 385 320 685 655 5661
KER 37R0OBE-02. 4e 305 390 695 B54 6163
KEN 37NOBE-02.7¢c 100 575 875 640 5656
KEN 37R0OBE-05. &g 175 490 665 653 6161
KEN A7NO8BE-08 . 6¢c 245 s 620 540 5663
KEN 37HOBE-10._6d 100 560 660 648 5656
KEN 37RO8E-12.7a 165 575 T4D BRO 5661
KEN 37H08E-13, 3a oo 840 740 517 5661
KER AINOBE-13.6a 257 5186 773 669 5661
KEN A7HQ8E~-13 ,6¢ 360 402 762 667 5661
KEN 37H0BE-18,3e a5 575 680 GaAl 5661
EEN 37H0BE-17 . 4h ? ? 604 574 ?

KEN 37NGBE-17 51 250 400 650 543 5663
KEN 37HO8E-17 . 5h 110 W94 604 585 5661
KEN 37HOBE-17 .6h 3se 256 606 594 5663
KEN 37N08E-16.8¢f 225 426 651 829 5663
KER IINOSE-16,5F 205 445 551 599 6163
KEN A7NOSE-186. 8L 365 B3 648 602 6166
KER ITNOBE-18.5d 540 110 650 522 7766
KEN ITNOSE-23.3€F 300 412 712 575 6363
KEN 37NOBE-24 . 5e 00 457 757 618 5661
KER 37H08E-27.5a 142 578 720 B70 0101
KER 37HOBE-27 . 5¢ 1490 630 170 705 5636
KEN 37N0BE-28.2¢ 230 478 708 649 6161
KEN A7HOSE-31.1b 242 488 730 B47 7763
KER ITNOBE-32.2b 256 450 706 648 6183
KER ITROBE-35. 3a 120 550 B70 855 5683
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Appendi x 3.

B DESERVATION WELL DaTA

HEC-F i
2
73%.50

Be. 57
B9. 47

av. a7
[-L VY

ad. 21
gr.88

B6. 55

89,69

89.80
¥0.21

0,58
0.9
b -1
9. 42
av.685
B9. 90
90,04
0. 23
0. 41
$1.22
1. 34
?1.83
F2.01L

227
92,463
#1.00
Ju. 98
T1.57
L83
i, L
T 87

BEC-F2
3?7
785,54

ER2.97
195,65
203.45

243,69

245, 9
.
Z%1.33

307, 30
Jid. 1
324,32
I29.54
I32. 47
I35, 63
3.6
I41.72
I3 A7
J44. 45
144,30
143,02
145,00
344 .88

344,00

3400
I40.53
340.7)
TAN. DY
3008
340,50

6E8C-F3
31z
F02.22

308,70
310,70

31000
31070
32
»312
»312
b3 ¥
»312
2312
32
»32
*22
2312
»312
»02
N2
»312
2
»M2
40.38
»312
»312
»312
Flugged

G810 UBSERVAT DN WELL ATH

55C-52¢9 65C-821

A16.2
77
34400
35300
354.85

35457
154,70
353,07
T4, &9
I 83
354,24

302.5

+18
56,54
&1.407
956,53
B7.9%
Sa.43
a35.08
57.42
5408
56 0%
56,28

S5C-822
a7

453
14.84
105.37
103,22
104,37

1053, 43
104.33
104,47
115,52
105, 06

86C-F3
4
. 57

137.83
175,40

17443
[ L T ) 4
175.91

175.17

175.00
1750

17873
175,33
1Th. 03
176,02
L75. 40
175.03
173,13
L73. 74
LTS e
175.88
175.88
Flugged

B8C-523
474
754

167.590
m7r.m
186.99
187.34
197, 34
1ev.&63

Mont hl 'y Wt er - Level

DIBTAMCE TO WATER (FEET)

BEC-Fo

- 300
Tii. %3
134,95
135.57

135,00

129.83
E3L.83
132,04

132.5%

DIST1ANCE

EEBC-524
&0
03

414,96
41a.b4
418,19
415,49
£13.13
#3542

aeC-F7?
3ad
9. 29

206,07
207,43

203,463
Zi1.42
204 . &0
208.52
207 .09
305,93

206,33

207.74

207,94
207.64
208. %0

TU WATER

shEC-E2a
302
"y

88C—F%
490
F16.65

77.83
243,17

FAJ. 08
244,04
244,02

243.8%

244 44
241,04

243,30

241 .55
Zap, 00
280,27

240,48
23%.a7
240, 14
249.98
Flugged

{FEET

S5C—627
e
3

203,11
302, 65
305 .06
302. 3b
302,23
302,44

BSC-Flo
137.7
s, 3T

283,73

294,08

300,93
7 .37

512,33
314,97
319,30
320,55
321,79
322.70

328,12
I27. 49
v 25
30,27
331.70
33516

S5C-828
435
et

Dat a, Decenber

BLC-F1I1
3%a
FIL. 3N

.15
33,40

253.01
24,09

39,01

25.23
32,64
22.83
21.7%
22.10
26,95
23.83
22.561
22.12
21,77
22.13

24,07

23.43
23. 44
23.353
22,52
22,70
19.53
19.53
21.0%

8EC-530
ELr]
Ba3

353,51
55,29
351.49
IW1.17
353.11
353,42

BRC-FiI2 SSC-FI3

L)
ary.97?

278,867

est-K1
42t
Lol

291.74

157
are

i18.682
14.77
L&, &1

17.38
17.87
17.90
13.75
13.30
14,03
15.30
5.3
13,82
16.05
14.87
18,97
15,80
17.30
16.84
16,10
18,30
16.43
16, 48
17.69
19,64
15.57
16.55

SSC-K2
321
Bal

92,20
292.467
293,867
291.33
291.92
291.37
291,468

1984 - July 1987

58C-F14 SSC-FIS SSC-F1s ssC-Fi1r SSC-519

478
B70. 76

0. 71
96.683
100,23

102,28
101.56
102.55
103,19
103,35
102,83
101,93
101,24
99.70
98,08
96,73
93,32
4,73
4,4
95,23
94,08
99,05
9,50
99,60
100,79
100. 6%
190. 75
100. 60

BSC-K3
aal

29%.74

455
847,95

3655, 49
JET. A4

Plugged

sac-11
nr
753

B8e.82
B9, a0
Bl 18
a1.48
79.53
81.18

264.3
55749

191.93
192. 45

193.37
191.85
192.03
192,03
192.30
192,01
192,05
192,23
192,21
194.84
192,08

191.92

g3C-L2
4417
753

225,43

417, 40
419,10
0.2y
418.1%

T4%
743, 3%

88C-LY
371

FEE. T
L

saC-8t
21

191.6%
142.43
140, kD
[ L LR
$91.11
137.85

S&C-519
388.4
bk

156,37
154,74
154,51
154,84
154,86
184,01
134,43
154, 28
154,24
154. 66

9sCc-p2
377

S8C-BY
477

151.45
132, T
151,37
P51, 40
[ -1 V4
15104



Appendi x 4.

Kanel and Aquifer Test Data

VELL PRCDUCTI ON TEST

SSC PROJECT, WELL NO KANELAND SSG'1 (8" SER ES)

Vel | Onner:

Consul ting Engi neers:
Wl | Location:

Date VeIl Conpl et ed:
Date of Production Test:

Length of Production Test:
No. of Cbservation Wl s:

Aqui fer:

Vell No.:

Dept h:

Drilling Contractor:
Drill Quttings:
Drilling Method:

Hol e Record:
Casi ng Record:

Qound Hevation at Well:

KANE COUNTY, [LLINAS

By

R S Ludwigs &R T. Sasman

State of Illinois, Departnent of Energy
and Natural Resources

2540' N and 2490' W of SE corner,
Section 3. T.39N, R 6E., Kane County
Qct ober 1986

Novenber 2, 1986

436 min., constant rate

1

St. Peter Formation

PUMPED VELL DATA

Kanel and #1 (8" series)

946'

Layne-Wstern Co., Inc., Aurora, IL

to | SGS

12" rotary, 0-150'"; 5 7/8" dual -wall,
150-990'; 7 7/8" reaned, 150-994'

12", 0-150'; 7 7/8" 150-994', backfilled
to 946'

Surface casing, +1 1/2 - 150'; open hol e,
150- 946" —bottom of packer at 579

843'
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Appendi x 4. Conti nued

Measuring Point: 2 1/2° above top of casing (V above |and
surface)

Nonpunpi ng Wter Level: 312 ft. bel ow MP

Measuring Equi prrent : Layne airlines and air gages set above

and bel ow the packer. Lower airline,
595'; upper airline, 567'; 4"x3"
di scharge orifice

Test Punp and Power: Subner si bl e punp
Tine Vater Sanple Coll ected: After 7 hours of punping
Tenperature of Water: 54° F —H,S odor
Renar ks:
After all drilling and reamng was conpl eted, the hole was backfilled

with grout to a depth of 946'. A packer was installed near the top of the
St. Peter (bottomset at 579'), and a test punp installed through the packer

PRELIMINARY FORMATION LOG (SGS)

Formation From To
Glacial drift 0 120 ft
Sand and gravel, 120 140
Silurian dolomite 140 150
Maquoketa shale 150 280
Galena Group 280 501
Platteville Group 501 611
St. Peter Sandstone 611 940
Kress member, 5t. Peter Sandstone 940 955
Oneota Dolomite? 955 974
Gunter Sandstone? 974 985
Eminence Formation? 985 990

75



S3C Project

Well No. Kaneland 1

Appendix 4. Continued

Pumped Well

MEASUREMENTS
Depth
to Draw- Piez. Pump
Time water down tube rate
Date Hour {min) {ft) (f1) (in.) (gpm) Remarks
11/2/86 8:1T7 AM 312 Upper gage: 269 It
B:u4 0 312 - Pump on
8:45 1 350 38
8:U6 2 352 4o 32 224
8:47 3 353 L
8:48 ] 354 k2 32 224 Upper gage: 268.5
8:49 5 354 42
8:50 6 354 42 32 224 Upper gage: 268
8:51 7 355 43
8:52 8 355 43
8:53 9 356 bl
8:5Y4 10 356 Ly
8:56 12 356 By 32 224 Upper gage: 268
8:58 14 357 45
9:00 16 357 hs 32 224
9:02 18 358 Lg
9:04 20 358 46
9:09 25 358 45 32 224 Clear
9:14 30 359 y7
9:24 40 359 47 Upper gage: 268
9:34 50 360 48 32 224 w " "
9 : uh 60 360 uB 1 " ]
9:54 70 360 48 " " "
10:04 80 360 18 " " n
10:14 90 360 18 32 221 53¢ F
10:24 100 360 48
10: 44 120 361 49 Upper gage: 268
11:14 150 361 4g9
11:44 180 361 49 31.5 222 Upper gage: 268
12:14 PM 210 361 49 " " "
12: 44 240 361 49 31.5 222 " " "
1114 270 361 ug 31.5 222 " n n
1:44 300 361 49 31.5 222 " " "
2:14 330 361 b9 31.5 222 " n n.
Temp. = 53° F
2144 360 361 49 31.5 222 Upper gage: 26
3:14 390 361 b9 31.5 222 " " ",
T = 54° F; HoS
344 420 361 49 Upper gage: 268

76



33C Project

Well No. Kaneland 1

Date

Hour
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Appendix 4. Continued

MEASUREMENTS
{Continued)
Depth

to Draw- Piez.

Time water down tube

(min) (rt) (ft) {(in.)

436 361 49

1 313
2 316
3 318
L] 320
5 320
6 319
7 319
8 319
9 318
10 3218
12 318
14 318
16 318
18 3T
20 37
25 316
30 316
40 315
50 315
60 315
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Pump
rate

(gpm)

Pumped Well

Remarks

Pump off
Recovery
Upper gage:

"

"

Upper gage:

Upper gage:
" "

"
]

"

Upper gage:
L1 n

Li]
"
"
tH

End of test
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Ll

265

267

267



Appendi x 4. Conti nued

CBSERVATI ON WELL DATA

(bservation Vell No.: Kanel and M ddl e School Veéll No. 1

Dept h: 980"

Hol e Record: 8", 0-980

Casing Record: 8", +2-315%

Screen Record: Qpen bor ehol e

Measuring Equi pnent: B ectric dropline

Qound H evation: 840' est. (topo nap)

Measuring Point: Top of casing

Nonpunpi ng Véter Level: 296.07'" ft. bel ow MP

D stance and D rection

from Punped Vel | : 900" SSE
DRI LLERS LOG

Formation From To
Brown clay 0 10
Gray clay 10 i5
Gray clay and sand 45 52
Sand (gray) ha 70
Blue e¢lay 70 81
Sand (gray) 81 120
Broken limestone and clay 120 135
Shale and deolomite 135 265
Dolomite {(Galena) 265 607
Sandstone, brown with shale 607 650
Sandstone with dolomite and shale 650 965
Red shale 965 980
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Appendi x 4. Conti nued

SSC Proj ect
Wll No. Kaneland Mddle School 1 Cbservation Vel
MEASUREMENTS
Depth
to Draw- Piez. Pump
Time water  down tube rate
Date Hour (min) (ft) (£t) (in,) (gpm) Remarks
10/31/86 12:30 PM 296,14
11/2/86 8:07 AM 296.07
8:26 296,07
8:36 296,07 ' _
8:4Y 0 296.07 - ) Pump on in 8" well
8:45 1 296.07 - -
8:46 2 296.03 -
8:47 3 296.00 —-—
8:48 l 296.09 .02
8:49 5 296.12 .05
8:50 6 296,09 .02
8:51 7 296,09 .02
8:52 8 296.01 ——
8:53 9 296,10 .03
8:54 10 296.10 .03
8:56 12 296,10 .03
8:58 14 296.09 .02
9:00 16 296,12 .05
9:02 18 296.16 .09
9:04 20 296.18 .11
9:09 25 296.20 .13
9:14 30 296.31 2l
9:24 40 296,46 .39
9:34 50 296.64 .57
9:44 60 296.80 .73
9:54 70 296.97 .90
10:04 80 297.10 1,03
10:14 90 297.23 1.16
10:2Y4 100 297.38 1.31
10: by 120 297.58 1.51
11:44 180 297.97 1.90
12:09 PM 205 298.18 2.11
12: 44 240 298,34 2.27
1:14 270 298.50 2.43
134U 300 298.60 2,53
2:14 330 298.67 2,60
2:44 360 198.73 2.66
3:14 390 298.80 2.73
3: 44 420 298.89 2.82
4:00 436 298.90 2.83 Pump off
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SSC Proj ect

Vel |

Date

No. Kaneland M ddl e Schoo

Hour

Vbbb rrrirbrsbrForsressbreglsesles

: 01
102
: 03
10U
: 05
: 06
107
:08
: 09
:10
12
:14
116
:18
£ 20
125
:30
: 40
:50
100

Appendi x 4.

Concl uded

1 (bservation Vel
MEASUREMENTS
(CGont i nued)
Depth
to Draw- Piez, Pump
Time water down tube rate
{min) (rt) (ft) {in.) {gpm) Remarks
1 298.92 Recovery
2 298.90
3 298.85
4 298.90
5 298.81
6 298.90
7 298.78
8 298.82
9 298.80
10 298,77
12 298.86
14 298.80
16 298.76
18 298.76
20 298,68
25 298.64
30 298,58
40 298.42
50 298.28
60 298.19 End of test

80



	CONTENTS
	Abstract
	Introduction
	Data from Private Wells
	Significance and Construction of Test Holes
	Acknowledgments

	Hydrogeology
	Geologic Description of the Study Area
	Glacial Drift
	Bedrock
	Silurian System
	Ordovician System
	Maquoketa Group
	Galena Group
	Platteville Group
	Ancell Group
	Prairie du Chien Group

	Cambrian System
	Pre-Cambrian Rock


	Hydrology of Study Area

	Potentiometric Surfaces
	Mass Measurement Data
	Prairie Aquigroup
	Upper Bedrock Aquigroup
	Midwest Bedrock Aquigroup (Maquoketa and Galena-Platteville Units)
	Multi-Aquifer Wells

	Piezometer Data
	Maquoketa Confining Unit
	Galena-Platteville Unit
	Midwest Bedrock Aquigroup (Units below the Galena-Platteville)


	Monthly Water Levels
	Maquoketa Levels
	Galena Levels
	Platteville Levels
	Nested Piezometers
	Summary

	Kaneland School Aquifer Test
	Water Quality
	Introduction
	Water Chemistry
	Analyses
	Samples A and B
	Samples C, D, E, G, H, I, and J
	Samples F, G, J, and K
	Conclusions


	Current and Projected Ground-Water Use
	Introduction
	Initial Projections
	Revised Projections

	Current Pumpage
	Projected Pumpages

	References
	Appendix 1: Well-Numbering System
	Appendix 2: Mass Measurement Data, Summer 1986
	Appendix 3: Monthly Water-Level Data, December 1984 - July 1987
	Appendix 4: Kaneland Aquifer Test Data

