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Verification of the Potential Yield and Chemical Quality
of the Shallow Dolomite Aquifer
in DuPage County, Illinois

by Robert T. Sasman, Richard J. Schicht, James P. G bb,
M chael O Hearn, Curtis R Benson, and R Scott Ludw gs

| NTRCDUCTI ON

Scope of Study

Because of its responsibility for allocating the Lake M chigan water which
[l1linois is permitted to divert fromthe Geat Lakes Basin, the Illinois
Di vision of Water Resources nust consider alternative sources of water
available to the Chicago metropolitan region. In early 1979, the Division
contracted with the Illinois State Water Survey to study the shallow dolonmite
aqui fer in DuPage County, an inportant alternative source, to verify its
potential yield. The plan of the investigation was to analyze the effects of
continually increasing punpage, and to identify areas of existing and potential
probl ems and areas where additional punpage can be devel oped.

In the sunmmer of 1979, as part of this study, a detailed data collection
program in the shallow dolonite was conducted over a 700-square-mile area,
shown in figure 1. The area centered on DuPage County but also included parts
of west and northwest Cook County, east Kane County, northeast Kendall County,
and north WII County. It was bounded on the west by the Fox River and on the
east and southeast by the Des Plaines River. Data obtained included punpage
frommjor water users and nore than 1200 water |evel neasurenments. In
addition, 282 water sanples were collected for subsequent analysis.

The data col |l ected have provided a base of analysis for the follow ng
pur poses:

* To conpare the 1979 piezonetric surface map with an earlier piezo-
metric map to show the effect of increased wthdrawals on water
| evel s.

* To delineate areas of over-utilization and areas showing little
effect from existing punpage.

To conpare the piezonetric surface with the dolomte bedrock surface
in order to identify areas where dewatering of the dolonite has taken

pl ace.

* To prepare a water budget taking into account punpage, the potential
yield, and the dewatering of both the dolonite aquifer and the over-
lying sand and gravel.
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* To prepare chenmical concentration maps for TDS, hardness, sulfate
chloride, sodium total organic carbon, fluoride, total iron, and
nitrate.

« To explore possible causes for increased chenical concentrations on a
regional and time basis.

Zeizel et al. (1962) provided the first detailed report on the groundwater
resources of DuPage County. A study by Sasman (1974) included a 1966
pi ezonetric surface map as well as punpage and other data concerning the
dolomite aquifer in DuPage County. The map and data in Sasman's report were
conpared with data obtained during the present study in order to analyze the
changes that occurred during the 13-year interval.

Prickett et al. (1964) presented an analysis of the shallow dolonmte
aquifer in the LaGrange area. This study al so hel ped provide some conparisons
with present conditions. The data obtained in this and other sections outside
of DuPage County provided inportant basic information for these areas and
insured that all regions affected by punpage within DuPage County would be
included in the investigation. Rivers on the east and west sides of the study
area hel ped to assure reasonabl e hydrol ogi ¢ boundaries.
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CGEOLOGY AND HYDROLOGY

For a detailed discussion of the geology and hydrology of the aquifers in
northeastern Illinois, the reader is referred to Suter et al. (1959) and Zeize
et al. (1962). The following section is based |argely upon those two reports.

Unconsol i dated deposits, mainly glacial drift ranging in thickness from a
foot or less to slightly nore than 200 feet, overlie the bedrock in the area.
G oundwater in the drift is obtained from sands and gravels that occur as
surface deposits or nore comonly as deposits underlying or interbedded with
glacial till. Mderate to large supplies of groundwater are primarily
encountered in sand and gravel at the base of the drift, directly above
bedrock. Buried sand and gravel deposits, sone associated with buried bedrock
val l eys, are present in northwestern Cook, northern DuPage, and northeastern
Kane Counties. Areas with drift less than 50 feet thick, and poor
possibilities for water-bearing sand and gravel, occur prinmarily in the
southern and eastern part of the study area.

G oundwater in sand and gravel aquifers comonly occurs under |eaky
artesian conditions. Recharge to sand and gravel aquifers is derived nobstly by
vertical |eakage of water from surface deposits through glacial drift deposits
overlying the aquifers. Surface deposits are recharged locally from
precipitation. Gacial drift aquifers in large areas of northeastern Illinois
are in hydraulic connection with underlying shallow bedrock aquifers.

The bedrock inmediately beneath the glacial drift consists alnmbst entirely
of dolomte rocks of Silurian age. Small areas of the bedrock surface in
northern DuPage, eastern Kane, and northeastern Kendall Counties consist of
rocks of the Maquoketa Formation.

Rocks of Silurian age are the Al exandrian Series overlain by the N agaran
Series. The thickness of the Silurian dolomte in the western part of the area
ranges fromless than 50 to 100 feet. It thickens to the east and southeast
and is nore than 300 feet thick in parts of west-central Cook County. Were
val | eys occur in the bedrock, the Silurian rocks are thin or mssing. In many
areas, especially where these rocks are more than 100 feet thick, Silurian
dolonmite wells yield several hundred gallons per mnute

G oundwater in the shallow dolomte aquifer occurs in joints, fissures,
and solution cavities. The water-bearing openings are irregularly distributed
both vertically and horizontally, and the yields of shallow dolonite wells vary
greatly fromplace to place. Avail able geohydrol ogi c data suggest that on a
regi onal basis, the shallow dolonite is perneated by numerous fractures and
crevices which extend for considerable distances and are interconnected. These
rocks receive recharge from overlying glacial deposits, or directly from pre-
cipitation where they are not covered by the drift. The upper part of the
aquifer is usually the nost productive.

The Maquoketa Formation consisting of shale and dolonmte rocks of
Ordovician age underlies the Silurian rocks. The thickness of the Maquoketa
Formation ranges fromless than 100 feet in the western part of the area to
more than 200 feet in much of northern and eastern DuPage County and in Cook
County. Yields fromthis formation are usually very limted, although in sone
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areas the dolomte contributes noderate quantities of water to wells
penetrating both Silurian and Maguoketa socks. The relatively inperneable
shal es of the Maquoketa Formation act as a partial barrier to the downward
movenent of groundwater from the Silurian dolomte aquifer into the deeper
Canbri an- Ordovi ci an aquifer.

The Canbrian-Ordovician and M. Sinon Aquifers lie beneath the Miquoketa
Formation and have been described in detail in many State Water Survey and
CGeol ogi cal Survey reports including the report by Suter et al. (1959).

SHALLONV AQUI FER PUMPAGE

Combi ned dolonite and sand and gravel punpage for public and najor non-
public supplies in the study area increased from 32.1 nillion gallons per day
(ngd) in 1966 to 61.7 ngd in 1978, an increase of about 92 percent. N nety-
three percent of the 1978 shall ow punpage was from the dolonite aquifers.
Table 1 shows the combined punpage for the study area for the period 1966-

1978.

Table 1 Shallow Aquifer Public and Major Non-Public
Pumpage (ngd) in the Study Area, 1966-1978

County 1966 1967 1968 1969 1970 1971 1972
Cook 6. 90 7.54 8. 38 8.67 9.48 10.71 11.73
DuPage 24.00 24.86 27.74 28.74 31.62 34.14 35.12
Kane .93 .94 1.03 1.02 1.08 1.30 1.47
Kendal | 01 .02 01 .03 .03 .05 .06
W I .28 231 .51 .94 .92 1.09 1.57
Tot al 32.12 33.67 37.67 39.00 42.73 47.29 49. 95
County 1973 1974 1975 1976 1977 1978
Cook 11.79 11.79 12. 36 11. 80 11.52 10. 78
DuPage 38.39 36. 24 39.64 42.95 44,39 45.79
Kane 1.54 1.42 1.44 1.36 1.34 1.30
Kendal | .06 .07 .09 .09 .05 .07
W I 2.13 2.39 3.66 3.55 3.71 3.75
Tot al 53.91 51.91 57.19 59.75 61.01 61. 69



During this same period, punpage in DuPage County increased from 24 to
45.8 nmgd, an increase of about 91 percent. N nety-five percent of the 1978
shal | ow aquifer punpage in DuPage County, or 43.5 ngd, was from the dolomte.
Schicht et al. (1976) calculated the potential yield of these shallow aquifers
in DuPage County to be approximately 44.4 ngd.

Bensenville is the only nunicipality within the study area that has always
obtained all of its water fromdeep wells. N ne public water supplies in
DuPage County (Addison, dendale Heights, Gen Elyn, Hinsdale, Lisle,
Warrenville, Weaton, Wnfield, and Wodridge), three in Cook County (Burr
Ri dge, Indian Head Park, and LaGrange Highlands), and one in WIIl County
(Bol i ngbrook) have always obtained all of their water from shallow wells.
Downers Grove and Itasca have obtained all of their water from shallow wells
for nmore than 40 years. Batavia and Geneva, on the edge of the area in Kane
county, obtain all of their water fromdeep wells. Al of the other
muni cipalities in the area obtain water from both shallow and deep wells in
wi dely ranging proportions. Figure 1 shows the general |ocation of npbst of the
muni cipalities in the area punping significant volunes of water from the
shal | ow aqui fers.

Pl EZOMETRI C SURFACE, 1979

In order to deternmine areas affected by groundwater withdrawal s and
directions of groundwater novenent in the Silurian dolonite aquifer, a
pi ezometric surface map was prepared from nonpunping water |evels neasured in
well's during the sumer of 1979 (figure 2). The nmap represents the el evation
to which water will rise in a well conpleted in the Silurian dolonmte aquifer.
In a few instances, wells are open to basal sand and gravel deposits above the
dol om te bedrock. The basal sand and gravel is in direct contact with the
dolonmite, and the two formations act as one hydrologic unit. The direction of
groundwat er nmovenment is at right angles to the elevation contour Ilines.
G oundwat er novenent in the entire area is in all directions from high
el evations toward streans, well fields, and quarry dewatering areas (see
figure 2).

Before significant groundwater devel opment, the groundwater |evels were
general |y above surface water levels in rivers and streams, and groundwater
di scharged into these surface waters throughout the region. A significant
portion of streanflow was derived from groundwater.

Due to groundwater wthdrawals, water levels in nunerous areas have
| onered considerably below stream level, resulting in reductions in streanflow
In these areas surface water percolates through the stream bed and into the
dolomte aquifer. In 1979, shallow dolonmite water |evels were above those of
the surface waterways in only a few areas (al ong some reaches of the Fox,
DuPage, and Des Plaines Rivers and Salt Creek).

Heavy, concentrated groundwater withdrawals have produced cones of
depression in many parts of the area. The nost significant cones of depression
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are at and adjacent to rock quarries at MCook-Lyons, Elmhurst, and Hillside
Dewat eri ng punpage at these quarries has been continuous for nore than 80
years.

In addition to the effects of quarry dewatering at MCook-Lyons and
El mhurst, heavy well punpage in these areas has also contributed greatly to
| ower piezonetric surface elevations. Qher significant cones of depression
can be attributed to punpage from wells around the conmunities of Itasca, Wod
Dal e, Addi son, West Chicago, and G endal e Heights. Punpage has caused mmjor
pi ezometric surface cones of depression in a large area of southeast DuPage
County. Nunerous smaller cones of depression and distorted contours occur
t hroughout the area as a result of heavy |ocal or regional punpage

The average slope of the piezonetric surface ranges froma |ow of about 10
feet per mle in areas of snall to noderate punpage to nore than 25 feet per
mle near and within najor cones of depression.

An analysis of the piezonetric surface for 1979 indicated that about 68
percent of the study area was influenced by groundwater wthdrawals from the
Silurian dolomte aquifer. Figure 3 shows approxi mate boundaries of areas
i nfl uenced by pumpage and the total amunt of punpage from nmajor wells and well
fields within the identified areas. In DuPage County about 80 percent of the
area was influenced by groundwater withdrawals.

CHANGES | N WATER LEVELS, 1966-1979

Comparison of the 1966 (figure 4) and 1979 (figure 2) piezometric surface
maps for DuPage County and part of western Cook County indicates the water
| evel change during the 13-year period. Areas of water |evel change are shown
in figure 5. Mre than 98 square miles, or 30 percent of DuPage County,
experienced a decline of nore than 10 feet. About 8.5 square miles had
declines of nmore than 30 feet. In a few areas, declines of more than 50 feet
were recorded.

The nmost dramatic area of water |evel decline in DuPage County is in the
G endal e Heights area in the north central part of the county. Mre than 3
square mles have had a decline of over 30 feet. Qther large areas of
significant decline are in the Carol Stream Bl ooningdal e-Roselle area, the
Itasca-Wod Dal e- Addi son area, the Weaton-Gen Ellyn area, and the
H nsdal e-Cl arendon Hills-Wstnont-WI|ow Brook-Darien-Burr Ridge area.
Nunmer ous other punping centers throughout the county have experienced
noti ceabl e declines during the past 13 years.

In the 98 square nmiles of DuPage County where water |evels have declined
10 feet or nore, the average rate of decline during the past 13 years has been
approxi mately 1.5 feet per year. For all of DuPage County, water |evels have
declined an average of about 0.5 feet per year.
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An area of approximately 13 square mles in western Cook County also had a
wat er | evel decline of nmore than 10 feet. In nuch of this area (6.3 square
mles), the decline was nmore than 30 feet.

Water level declines in Cook County are primarily due to water with-
drawal s at the quarries and to withdrawals for public supplies at LaG ange,
LaG ange Highlands, and |ndian Head Park. Nunerous additional public,
industrial, and commercial groundwater supply systens have contributed to the
lowering of water levels in this area. During the past 13 years, water |evels
in this part of Cook County have declined at a rate of approxinmately 2.3 feet
per year.

Comparison of the two piezometric maps (figures 2 and 4) indicates severa
areas where water levels have risen nore than 10 feet since 1966. In the
vicinity of Wst Chicago and El nmhurst-Cak Brook, rises in water levels reflect
decreased withdrawals fromdolomite wells. In other areas, indicated rises in
water levels may be due to collection of nore detailed data in 1979 or to
variations in precipitation.

Water |evel neasurenments in individual wells also provide an indication of
water level fluctuations over a period of time. Water level fluctuations in
shal low dolonmite and sand and gravel wells are influenced by a nunber of
factors, including frequency and duration of the punp operation cycle, punping
rate, influence from other wells in the area, hydrologic and geol ogic
characteristics of the rock formation, and short- and long-term variations in
weat her conditions (recharge).

Figures 6, 7, and 8 present water |evel hydrographs of several wells for
periods of 7 to 20 years. Water levels in 6 of these wells are neasured
nmonthly or recorded on continuous recording instrunents. They show
consi derable variation, ranging from slight rises or essentially no change in a
few wells to a decline of nore than 100 feet in a well near LaG ange (Figure
7). Five of the selected wells have average declines ranging from1.2 to 8.5
feet per year for the period 1966-1979. Four others have average declines of
0.1 to 0.9 feet per year. Four wells have no significant change of water |eve
during recent years.

WATER LEVEL- BEDROCK SURFACE RELATI ONSHI P

Past experience indicates that a great potential exists for a significant
decline in well yields when the water level |lowers below the top of the
dolomte. Previous analysis of well production tests by Zeizel et al. (1962)
indicates a higher yield per foot of formation in the upper part of the
dolomte aquifer. Data suggest that at |least 12 comunities in the
metropolitan area have experienced intermttent or continuous |oss of capacity

12
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as a result of partial aquifer dewatering. Nearly all of the comunities are
in the west suburban area, and nost are in DuPage County. They are:

Addi son Lisle
Carendon Hills Cak Brook
Downers Grove Schaunbur g
Gen Ellyn Villa Park
Hi nsdal e West  Chi cago
I tasca Wod Dal e

To determine areas where the dolonmite has been dewatered, piezonetric
surface maps were conpared with the map of the bedrock surface (figure 9). The
1979 water |evel-bedrock surface relationship map is shown in figure 10. Water
| evel s have been lowered below the top of the rock over nore than 77 square
mles, or 11 percent of the entire area. Water |levels are nore than 50 feet
bel ow the bedrock surface for over 14 square nmiles and nmore than 100 feet bel ow
t he bedrock surface for over 6 square mles. An average thickness of nearly 39
feet of rock has been dewatered for 77 square niles.

The largest areas and thickest sections of dewatered dolomite are
associated with the quarry operations in the east and southeast parts of the
regi on. Heavy well punpage, primarily for public supplies, has greatly expanded
the area in the southeast. This one area accounts for nmore than 25 square
ml es.

O her significant areas of dewatered rock, due primarily to punpage for
public supplies, are in the north central and south central areas of DuPage
County. A few areas are associated with high bedrock surface el evations.

By 1979, water levels in DuPage County were below the bedrock surface over
more than 28 square miles. This is approximately 8.6 percent of the county
area. The average thickness of dewatered rock is about 27 feet.

A 1966 water |evel-bedrock surface relationship map was al so prepared
(figure 11). Data fromthe 1966 and 1979 maps (figures 10 and 11) pernmit
cal culation of the volume of rock dewatered during the 13-year period. This
area increased from approximately 19 to 28.5 square niles, or nearly 50
percent. The average thickness of the additional 9.5 square miles of dewatered
rock was 27.6 feet.

WATER LEVEL- BASAL SAND AND GRAVEL RELATI ONSHI P

Yields of dolomite wells have generally been higher in areas where the
overlying glacial drift contains nmoderate to thick deposits of sand and grave
in close proximty to the bedrock surface. Thus it is reasonable to expect an
even greater loss of well capacity where dewatering of sand and gravel has
taken place above dewatered bedrock.

In order to identify these areas, a review was made of well logs in these
areas of dewatered rock. O particular interest were those |ogs that showed 10

16
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or nore feet of sand and gravel immediately above the bedrock. These data were
then conpared with the 1966 and 1979 water |evel-bedrock surface relationship
maps.

It is estimated that of the 28.5 square nmiles in DuPage County where
dol onmite dewatering had occurred by 1979, approximately 10 square miles or 35
percent of the area contained basal sand and gravel deposits at l|east 15 feet
thick. The average thickness was approxinmately 30 feet. About 40 percent of
this area, or 4 square niles, was dewatered during the period 1966-1979. Since
the water |evel was below the bedrock surface over this entire area, it can be
assuned the entire thickness of sand and gravel has been dewatered.

WATER BUDGET

The potential yield of an aquifer is defined as the maxi mum anount of
groundwat er that can be devel oped from a reasonable nunber of wells and well
fields without creating critical water |evels or exceeding recharge. A
previous study by Schicht et al. (1976) gave the potential yield of the shallow
aqui fers in DuPage County as 44.4 mgd. In order to verify previous anal yses, a
groundwat er budget for DuPage County was prepared by bal ancing withdrawals
against potential yield plus the volume of material dewatered multiplied by the
specific yield.

G oundwater withdrawals from the shallow aquifers in DuPage County
averaged 36.7 ngd during the past 13 years; 34.3 ngd was from dolonite and 2.4
mgd was from sand and gravel

The volume of rock dewatered during the 13-year period is J. x1d cu
ft (9.5 square mles x 27.6 ft). At least an additional 3.3 X 10° cu ft (4.0
square mles x 30 ft) of sand and gravel has been dewatered

Todd (1959) defines specific yield as the ratio expressed as a percentage
of the volune of water which can be drained by gravity after saturation to its
own vol une. According to Todd, and based on the experience of the authors, a
specific yield of 20 percent for sand and gravel is reasonable. Less
information on the specific yield of dolonite is available. The equation given
bel ow was solved to determne the specific yield of dolomte bedrock.

v

7 .48 x Y V. x 7.48 x Y

Q =Rx at+ d * r gd , s r gs
wher e

Q = average withdrawal s, 1966-1979 = 36.7 ngd

R = potential yield = 39.4 ngd*

*Reduced by 5 ngd, which is estimated to be the recharge to surficial
sand and gravels. The average withdrawals (Q include sand and grave
punpage which is fromwells finished in basal sand and gravel
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a = percent of potential yield diverted into cones of
depression, 90 percent

v,= change in volune of dewatered rock = 7.3 x 10°
cu ft

vs = change in volume of dewatered sand and gravel =
3.3 x 10° cu ft

Ygd = specific yield for the dewatered rock = unknown
YgS = specific yield = 0.2 for sand and grave
7.48 = gal/cu ft

t = 13 years, 1966-1979 x 365 days per year

The specific yield of the dolomte bedrock was conputed to be 0.017. This
woul d appear to be a reasonable val ue when conpared with the value of 0.03
given by Prickett et al. (1964) for the Chicago Heights area

Punpage over nost of DuPage County is in excess of the potential yield.
In order to balance the demand with the available supply, approximately 5.9
billion gallons has been withdrawn from storage within the dolomte and sand
and gravel aquifers. This is equivalent to an average punpage of 1.2 ngd
during the past 13 years.

WATER QUALITY

During the sunmer of 1979, approximtely 282 public, conmercial, and
private domestic water wells finished in the Silurian dolomte aquifer in
the study area at depths ranging from 66 to 500 feet (see figure 12) were
sanpled to obtain information on the areal distribution of the major dissolved
i norgani c chemcal constituents and total organic carbon. Roughly 44 percent
of the sanples collected were from public supplies, 39 percent were from
industrial or comercial wells, and the remaining 17 percent were from private
donestic wells. Data for total dissolved solids (TDS), hardness (as CaC03),
sul fate, chloride, sodium total organic carbon (TOC), fluoride, total iron,
and nitrate were plotted and hand-contoured.

There are nany factors which can affect the chemical conposition of a
water sanple collected froma particular well, and it is inmpossible to
delineate all of the conditions which nay be significant for all wells sanpled.
However ) sone general conments regarding groundwater quality sanpling are
appropri ate.

Sampl es collected from high capacity wells, such as nmobst public and
industrial water supply wells, represent an "average" groundwater quality for a
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Figure 12. Frequency distribution of well depths

cone of influence which may be quite large. Leachate from a pollution source
located in a well’s cone of influence may represent a very snall portion of the
wat er produced by the well. Significant dilution of the polluted recharge by

| arge volumes of Less mineralized water may result in a sanple with |ow
concentrations of chemical constituents. In these cases, the water quality in
the inmmediate vicinity of the pollution source is masked.

Simlar to this areal averaging, vertical integration also may occur as
water froma nmore highly mineralized production zone is diluted by water from
other less nineralized water-yielding zones open to the well. Wen conparing
data from many wells, an undefined ambunt of error is introduced because the
volume of aquifer tapped and the effects of dilution vary among the wells
sanpl ed.

Al'though the results of the sanple analyses are treated as point val ues,

it is inportant to understand that in reality they represent average
concentrations for a certain unknown volume of the aquifer which primrily
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depends on the depth of the well in question, the hydraulic conductivity of the
aquifer, and the rate of punping. Despite these potential sources of
variability and uncertainty, the results of the sanple analyses can provide

val uabl e information regarding present-day patterns in the regiona

distribution of the chemical paraneters of interest.

The geohydrol ogic conditions which exist in northeastern Illinois result
in a noderate to high potential for contanmination of the Silurian dolonmte
aquifer. In fact, if the lowest concentrations nmeasured in the study area are
assuned to represent base-line conditions, the results of the chenical analysis
of the collected sanples reveal significant groundwater quality degradation
in the southeastern quadrant of the study area.

Concentrations of total dissolved solids (TDS), hardness (as CaC0,),
sul fate, chloride, sodium and total iron in sanples fromthis region are high
In many cases they are several times greater than the applicable prinary
(mandat ory) or secondary (suggested) standards for finished drinking water. On
a local scale, higher values for nost of the nine chenical parameters of
interest are also found in the imediate vicinity of the major nunicipalities
in the central and western portions of the study area

Of the nine paraneters studied, only fluoride and nitrate exhibited area
distribution markedly different fromthe other seven constitutents. Fluoride
concentrations were highest in the southwestern corner of the study area while
nitrate was greatest in the south and south-central regions. Generally, the
| onest concentrations of nost of the nine parameters studied are |located in the
western and sout hwestern regions between the Fox River and the Wst Branch
DuPage River.

The areal distributions of the chemcal paranmeters indicate that
groundwater quality in the shallow dolomte aquifer is related to the density
of devel opnent of aquifer punpage and of the overlying |and surface. That is,
the greatest concentrations generally are found in those areas with the
greatest devel opnent, for exanple in the southeastern portion. Conversely, the
| owest concentrations seemto occur in those areas where the land surface and
the aquifer itself are |less densely developed. In these |ess devel oped areas,
there are no large zones of influence for wells to collect "pollutants" from
large areas at the land surface, and there are fewer sources of "polluted"
rechar ge.

The age of devel opment may al so be a factor. For exanple, the highly
m neral i zed southeastern portion has been heavily devel oped for severa
decades, while a newy devel oped area near dendale Heights is just beginning
to exhibit higher concentrations of mnerals.

Not ably, aquifer dewatering is occurring in several of those areas
exhibiting the "worst" groundwater quality, though a causal relationship is not
necessarily indicated. The effects of aquifer dewatering on groundwater
chem stry are conplex, but it has been shown that the aeration of a volume of
aqui fer which was previously under anaerobic conditions can lead to increases
in certain dissolved mnerals.
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In addition, dewatering can result in markedly decreased well yields from
the Silurian dolonmite, as the nost productive part of the aquifer is usually in
t he upper zones of the formation. |f the higher concentrations in the
sout heastern areas are due to one or nore surface sources of pollution, then
the decrease in well yields caused by the dewatering of the aquifer could
result in less dilution of the highly mneralized recharge water.

Abandoned and active landfills may be sources of polluted recharge in the
study area. In the past, common practice was to utilize existing excavations
for waste disposal. Because their potential for polluting groundwater was not
fully recognized, quarries and gravel pits often were considered "ideal" for
di sposal of municipal and/or industrial waste mterials. Disposal of wastes
directly into or onto the Silurian dolomte aquifer near the study area has
been documented in several cases (Cunningham et al., 1977; Mynard, 1977,
Shuster, 1976) and probably has occurred in numerous undocunented instances.
These waste disposal sites, conbined with those in the glacial drift, my be
affecting the chemical quality of the groundwater contained in the
hi ghl y-creviced dolonmte aquifer.

It should be noted that those areas which are the nost severely dewatered
also are areas where the glacial deposits are thin and the dolomte aquifer is
very close to the land surface. Less attenuation of non-conservative sol utes
occurs in areas of thin drift. Contaminants from the surface may enter the
dolomite aquifer nore quickly and nove rapidly toward points of wthdrawal or
nearby streans.

The higher concentrations of dissolved mnerals in the southeastern
portion of the study areas may be related to the thickness of the glacial drift
covering the dolonmite aquifer, the dewatering of the aquifer, and the
devel opnent of the overlying |land surface. Conversely, a portion of the
low TDS area in the southwestern region also has been dewatered (see figure
13). However, the dewatering has not affected the water quality, inplying that
the degree of land and aquifer devel opment and the presence of pollution
sources may be more inportant than dewatering as determnants of groundwater
quality in the study area.

It is obvious that a conbination of several factors are responsible for
the areal distribution of groundwater quality paraneters. It nust be kept in
mnd that the effects of human activities have been superinposed upon the
"natural" patterns of chenmical distribution that existed before devel opnent.
The resulting conposite patterns have been further disturbed by other
activities such as heavy punping and dewatering, quarrying, and mning of sand
and gravel deposits. The extrene variability in the geohydrol ogic properties
of fractured dolonite also adds to the difficulty in interpreting chenica
data. In addition, the pre-devel opment chemcal conditions in the aquifer are
virtually unknown, and it is difficult to determine the significance of the
nunmerous factors affecting the water quality patterns of the aquifer.

Regardl ess of these difficulties, the collected data reveal water quality

problems for a significant portion of the study area which eventually may
affect water treatnent costs and aquifer usability. In light of these results
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Figure 13. Frequency distribution of total dissolved solids and hardness
contents in shallow dolomte wells

a nore detailed investigation of the groundwater quality deterioration in the
sout heastern portions of the study area may be warranted.

Di scussions of individual water quality parameters are presented in the
followi ng subsections.

Total Dissolved Solids (TDS)

The total dissolved solids (TDS) in sanples collected for this study
ranged from 259 nilligrams per liter (mg/L) (Oswego) to 1832 ng/L (LaG ange
Park), with a nmedian value of 625 ng/L. Ten percent of the sanples contained
388 mg/L TDS or less and 10 percent had nore than 968 mg/L (see figure 13).
The USEPA has suggested that TDS concentrations in excess of 500 ng/L may have
undesirable effects on the aesthetic qualities of drinking water. Approxi-
mately 70 percent of the sanples exceeded this secondary drinking water
st andar d.
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The highest TDS values are found in the southeastern section of the study
area in a Y-shaped zone centered in the Hinsdal e-LaG ange-1ndian Head Park-Burr
Ri dge region (see figure 14). The TDS values in this area generally are
greater than 1000 ng/L, with nost of the groundwater containing nore than 1200
ng/L. This area of higher TDS val ues corresponds very closely to an area in
which the dolomte has been dewatered (see figure 10).

H gh TDS concentrations also are found in the El nhurst-Addi son-Lonbard
region. Most of this area exhibits TDS val ues greater than 1000 nmg/L with
| ocal highs of nore than 1200 ng/L. These highly mneralized areas are very
near to areas where the bedrock has been dewatered; however, the correspondence
is not quite as strong as in the Indian Head Park area described above

Another area with high TDS concentrations is the Lisle-Downers G ove-
Darien region. Total dissolved solids are greater than 800 ng/L with smal
areas greater than 1000 ng/L. Mich of this high TDS region al so has been
dewat ered, as shown by figure 10.

Scattered smaller areas where high TDS concentrations are found include
Arlington Heights (1192 ng/L), Aurora (912 ng/L), Elgin (909 nmg/L), and
Naperville (888 ng/L).

The | owest concentrations of TDS occur in the southwestern portion of the
study area between the Fox River and the Wst Branch DuPage River. This area
generally is characterized by |ow density devel opnent and rural |and uses.
Lower TDS values also are found in a simlar area of |ow density devel opnment
south of and including the Bartlett-Hanover Park region in the northwest
portion of the study area.

Har dness (as CaCQ)

Har dness concentrations in the dolomte aquifer ranged from 134 ng/L
(Cswego) to 1360 ng/L (LaGange Park) with a nedian value of 481 ng/L, which is
consi dered very hard. Ten percent of the sanples had 299 ng/L hardness (as
Ca®0,) or less and 10 percent had nmore than 690 my/L (see figure 13). The
distribution of hardness (see figure 15) is very simlar to that for TDS, which
is to be expected since, in Illinois, hardness usually is the ngjor contributor
to TDS.

The area of highest hardness concentrations coincides with the area of
hi ghest TDS concentrations in the southeastern portion of the study area. The
Y-shaped zone of highest concentrations is centered in the Hi nsdale-
LaG ange-Indian Head Park-Burr Ridge area and reaches south as far as the
Argonne National Laboratory, Al of this region is characterized by hardness
concentrations greater than 600 ng/L, with nost of the area exhibiting values
of over 800 ng/L. Smaller zones of greater than 1000 ng/L are found in the
Western Springs area (1190 ng/L) and the LaGange Park area (1360 ng/L).

H gh concentrations of hardness are also characteristic of the
Lonbard-El mhurst region in the east-central portion of the study area. In this
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Figure 14. Ceneralized areal distribution of total dissolved solids

in the shallow dolonite aquifer

27



Figure 15. GCeneralized areal distribution of hardness (as CaC0,) in

the shallow dolomte aquifer
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regi on, hardness concentrations greater than 600 ng/L are common. Snaller
peaks of over 800 ng/L are noted in Lonbard (945 ng/L), El nmhurst (840 ng/L),
and Bensenville (812 mg/L). Local highs of greater than 700 ng/L are |ocated
inthe EIk Gove Village area and near Weaton and Gen Ellyn

Simlar to the TDS distribution map (see figure 14), the |owest hardness
val ues generally occur in the western and southwestern parts of the study area
between the Fox River and the West Branch DuPage River. In these regions,
hardness values are typically less then 400 ng/L although small areas of
greater than 600 ng/L occur locally near Aurora, West Chicago, Naperville, and
Streamwod. The regions of |ower hardness values generally occur in areas of
| ow density devel opnent of the aquifer and the overlying land surface

Sul fate

Li ke TDS, hardness, and many other nminerals, sulfate occurs naturally in
groundwater, nainly as a result of chenmical reactions with the aquifer
material s. Sources of sulfate associated with human activities include
| eachate from solid waste and effluent from sewage disposal

Sul fate concentrations in groundwater sanmples from the dolonmte aquifer
ranged from 0.1 ng/L (Wayne) to 864 ng/L (LaGange Park) with a nedian val ue of
166 nmg/ L. About 10 percent of the sanples contained less than 49 ng/L, while
10 percent contained nore than 396 ng/L sulfate (see figure 16). The USEPA has
suggested that sulfate concentrations in excess of 250 ng/L may have an
undesirable effect on the aesthetic qualities of drinking water. About 25
percent of the sanples exceeded this secondary standard.

CGeneral ly, sulfate concentrations increase from west to east across the
study area with the highest concentrations located in the southeastern portion
in a Y-shaped region stretching from LaGange Park to Argonne Nationa
Laboratory (see figure 17). Concentrations in this area are commonly greater
than 400 my/L, with smaller areas of over 500 and 600 ng/L sulfate.

H gh sulfate concentrations are also found in the Schaunburg-El k G ove
Village-Arlington Heights region located in the northeastern section of the
study area. Values are greater than 400 ng/L over nost of this area with a
smal | er area exhibiting concentrations greater than 500 nyg/L.

I sol ated high values occur at Bensenville (716 mg/L), Lombard (472 ng/L),
El mhurst (418 ng/L), Lisle (317 nmg/L), Bolingbrook (310 nmg/L), and the
Wieaton-G en Ellyn area (342 to 365 ng/lL).

The lowest sulfate values are found in the western portions of the study
area, especially the southwest, between the Fox River and the Wst Branch
DuPage River. In these areas, sulfate concentrations less than 100 ng/L are
common and nost of the areas have values |less than 200 ng/L.
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Figure 16. Frequency distribution of sulfate content in
shal | ow dolonite wells
Chloride

The concentrations of chloride in the sanples from the dolonmte aquifer
ranged fromO to 450 ng/L (El mhurst) with a nedian of 22 ng/L. Ten percent of
the sanples had 1 mg/L chloride or less and 10 percent had nmore than 128 ng/L
(see figure 18). The USEPA has suggested that chloride in excess of 250 ng/L
has an undesirable effect on the aesthetic qualities of drinking water. Less
than 1 percent of the sanples exceeded this secondary drinking water standard
The distribution of chloride values (see figure 19) is sinilar to that of TDS
and many of the controlling factors are the same. However, road salt storage
and application may be a major contributing factor in the elevated |evels of

chloride Found in the study area, especially where sodium concentrations are
unusual Iy high. Septic tank effluent, landfill |eachate, and water softener
brine are also potential sources of chloride.
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Figure 17. Generalized areal distribution of sulfate in the

shal | ow dol omte aquifer
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Figure 18. Frequency distribution of chloride and sodiumin
shallow dolomte wells

As is the case in the distribution of TDS and hardness, the highest
chloride concentrations generally are located in the southeastern quarter of
the study area. The highest concentrations, typically greater than 150 ng/L,
are found in the Hi nsdale-Wstern Springs-LaG ange-Indian Head Park region.
Anot her area of high chloride concentrations is located nearby in the
Lonbard-Villa Park-El mhurst region. These areas are traversed by several ngjor
state and interstate highways such as Interstates 294, 55, and 290. Because of
the high density of highways in this area, deicing salt application and storage
my be a nmmjor cause of the high chloride concentrations in this portion of the
study area.

Increasing chloride trends were discovered and reported previously for

Silurian dolomte public water supply well fields at LaGange and Naperville
(G bb and O Hearn, 1980). The nmjor cause of these trends is suspected to be

road salt storage and application. One co-author of this report counted 5
uncovered salt stockpiles adjacent to 1-294 in one h-mle segment near the
study area during the spring nonths of 1981.
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A third area of high chloride is centered on the G@en Ellyn-Lisle-Downers
G ove region |ocated just west of the area nentioned above. This area is
characterized by chloride in excess of 150 ng/L with concentrations greater
than 100 ng/L extending south to the Bolingbrook area. The two high chloride
regi ons described above are separated by a snall area near \Westnont where
chloride values are less than 50 ng/L.

I sol ated values of high chloride are found at Elgin (235 ng/L), North
Aurora (200 ng/L), Aurora (143 ng/L), and Naperville (105 ng/L).

The |owest chloride concentrations are located in the western portions of
the study area, especially the southwestern region. In these areas, generally
lying between the Fox River and the West Branch DuPage River, chloride
concentrations are commonly less than 10 my/L with many sanples containing
virtually no chloride. There is a marked contrast between the |owest chloride
concentrations in the western portion and the highest concentrations in the
eastern portion of the study area.

Sodi um

Potential sources of sodium in the groundwater environment include sewage
industrial waste, deicing compounds (road salt), and the aquifer material
itself. Where high sodium concentrations are acconpani ed by high chloride
val ues, such as the southeastern corner and numerous other portions of the
study area (see figure 19), inproper road salt storage and application may be a
controlling factor. It should be noted that sodium |ike chloride, appears to
be directly related to the density of highways in the study area, increasing
both fromwest to east and in the vicinity of large nunicipalities. High
sodi um concentrations can also result from collecting sanples after the water
has been softened. The authors have attenpted to screen the data for any
sanpl es where such occurrences are suspected.

Sodi um concentrations in the dolonmte aquifer ranged from 4.1 ng/L
(Naperville) t o 317 nmg/L (G endale Heights) with a nedian value of about
30.2 ng/L. Ten percent of the sanples contained less than 10.1 ng/L and 10
percent contained nmore than 73.2 mg/L sodium (see figure 18). Presently, there
are no standards for sodiumin drinking water; however, people on a sodium
restricted diet should be aware of the anpunt of sodium ingested daily via
their water supply.

Sodi um concentrations generally increase from northwest to southeast
across the study area with the highest concentrations centered in the
Hi nsdal e-Western Springs-1ndian Head Park region (see figure 20). Sodi um
concentrations greater than 75 ng/L are comon in this area but concentrations
greater than 100 ng/L are found near Western Springs (246 ng/L) and Indian Head
Park (134 mg/L).

West of this area, another area of elevated sodium content area is

centered in the Gen Ellyn-Lisle region and stretches as far south as
Bol i ngbrook. Sodi um concentrations in this region typically are greater than
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Figure 20. Generalized areal distribution of sodiumin the
shal | ow dol om te aquifer
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50 ng/L, with values greater than 75 ng/L found over nuch of the area. Small
peaks within this area are located at Bolingbrook (186 nmg/L), Gen Elyn
(171 ng/L), and Lisle (104 ng/L).

Between the two high-sodium areas described above there is a small area of
| ower concentrations centered near Westnont where the sodium content is |ess
than 25 ng/ L.

El evated sodium concentrations are also found in the Aurora-Batavia
regi on, where values over 50 ng/L are typical. Local highs of greater than
100 nmg/ L are found near Aurora (142 ng/L) and North Aurora (108 ng/L). Geater

than 40 ng/L sodiumis found in virtually all areas east of Salt Creek and in a
smal|l area in the dendale Heights region. In addition, isolated high sodium
concentrations are found at El mhurst (202 mg/L) and Elgin (126 ng/L).

The | owest concentrations of sodium typically are found between the Fox

River and the West Branch DuPage River, except in those areas of higher
concentration described above.

Total Organic Carbon

The collection and analysis of the water sanples for total organic carbon
(TOC) probably resulted in the loss of nobst or all of the volatile conmponents.
Therefore, the data presented are nore representative of the nonvolatile
fraction and, as such, may be as much as 25 to 50 percent lower than the actual
TOC contained in the aquifer.

The total organic carbon content of the groundwater sanples from the
Silurian dolonmite aquifer ranged from 0.2 (near Naperville) to 16.5 ng/L (near
Cak Brook) with a median value of 1.6 ng/L. Ten percent of the sanples contained
0.9 my/L or less and 10 percent contained nore than 2.7 ng/L (see figure 21).
There are no TOC standards for drinking water; however, concentrations in
[1linois groundwater typically are less than 3.0 ng/L with nost values |ess than
or equal to 2.0 ny/L.

Yost of the study area exhibits TOC concentrations less than 3.0 ng/L (see
figure 22). Hi gher concentrations are found in the South El gi n-\Wayne- West
Chicago area where concentrations greater than 4.0 nmg/L are common and val ues as
high as 6.1 my/L (near \Wayne) are recorded.

Total organic carbon values 5.0 ng/L and greater are also found in the
vicinity of Villa Park and Downers Grove. Concentrations of 4.2 and 16.5 ng/L
occur in the vicinity of Cak Brook, although surrounding values are typically
3.0 mg/L or less. Alocal peak of 4.6 ng/L is found in the vicinity of Weaton
located in the center of the study area.

The lowest TOC values are located in the extrene southern portion, in a
smal | area inmediately south of an isolated high at Elgin (12.5 my/L), and in
smal | isolated pockets across the study area. Concentrations of TOC in these
regions are less than 1.0 ng/L.
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Figure 21. Frequency distribution of total organic carbon in
shal low dolonmite wells

The highest TOC val ues generally occur as isolated phenonmena surrounded by
| ower values. This characteristic of TCOC distribution suggests that |oca
sources of organic contaninants are responsible for these occurrences

Fl uori de

The concentration of fluoride in the dolonmite aquifer in the study area
ranges fromO0.1 my/L to 1.6 nmg/L (A@en Ellyn), with a nmedian value of 0.3 ng/L.
Ten percent of the sanples collected have 0.2 ng/L or less and 10 percent have
more than 0.7 nmg/L (see figure 23). The maximum concentration allowed in
finished public water supplies is 2.0 ng/L. Fluoride is occasionally added to
public water supplies as a tooth decay preventative when natural concentrations
are below 0.5 ng/L. In these cases, finished water is required to contain
between 0.9 and 1.2 ng/L fluoride. O her possible sources of fluoride in
groundwater are municipal and industrial wastes and fluoride-containing aquifer

material s.
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Figure 23. Frequency distribution of fluoride, total iron, and nitrate
in shallow dolomite wells

Contrary to the distribution of nost other dissolved inorganics, the highest
concentrations of fluoride are located in the extreme southwestern corner of the
study area, where values greater than 0.75 ng/L are common (see figure 24). In
the same region, several values greater than or equal to 1.0 ng/L are reported,
with the highest concentration in this area, 1.4 ng/L, found near Cswego
I sol ated higher values also occur in the Gen Ellyn area (1.6 my/L) and the North
Aurora area (1.0 ng/L). Sanple contamination is suspected in the case of a
sanmpl e from Bol i ngbrook containing 28.0 ng/L fluoride. A sample with 5.5 ng/L
fluoride froma well near dendale Heights is probably not representative of
water fromthe dolonmite aquifer since an extremely |ow hardness value in this
sanple indicates that the sample may have been collected after ion-exchange

sof t eni ng.

The | owest concentrations of fluoride generally are found in the
sout heastern quarter and the extreme northwestern corner of the study

area.
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Figure 24. Ceneralized areal distribution of fluoride in the
shal |l ow dol omite aquifer
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Total Iron

The concentration of total iron in sanples collected fromthe dolonite
aqui fer ranges fromO0.0 my/L to 53.6 ng/L (near Downers Grove), with a nedian
value of 1.2 mg/L. Ten percent of the sanples contained 0.1 ng/L total iron or
| ess and 10% had total iron concentrations in excess of 4.3 ng/L (see
figure 23). Roughly 5 percent of the sanples contained greater than 10.0 ng/L
total iron.

The maxi mum al | owabl e concentration of total iron in treated sanples from
public water supplies is 1.0 nmg/L. Concentrations in excess of 0.3 ng/L may
have an undesirable effect on the aesthetic qualities of drinking water. The
concentration of iron is affected by numerous factors including but not linited
to: geology and hydrology of the aquifer, presence of oxygen and other minera
conponents, pH, redox potential (Eh), presence of organic materials, mcrobial
activity, and the turbidity of the sanple. The variability of these conditions
frompoint to point within an aquifer results in large variations in the iron
content of groundwater. In addition, landfill |eachates from municipal and
industrial wastes can add significant amounts of iron to the groundwater
al though these contributions usually are difficult to separate from those of
natural sources.

The highest concentrations of total iron generally are located in the
sout heast quarter of the study area in the Downers G ove-QOak Brook-
Lonbard-A en Ellyn region (see figure 25). Total iron values in this region
typically are greater than 5.0 ng/L. O the 14 sanples with greater than
10.0 nmg/L total iron, 7 of themare located in this region. Five of these 7
sanpl es contained iron in excess of 20.0 ng/L, and 2 sanples exceeded 40.0 ng/L
(Downers Grove-53.6 ng/L, Oak Brook-42.0 ng/lL).

H gh total iron values are also found in the vicinity of Naperville
(19.2 ng/L) just west of the Downers Grove-QOak Brook-Lombard region. A snal
area in the Batavia-North Aurora region exhibited iron values in excess of
15 mg/L with a well near Batavia showing 24.3 ng/L. Isolated high
concentrations of total iron are located in the vicinity of South Elgin
(13.0 ng/L), Wnfield (13.0 ng/L), M. Prospect (12.6 ng/L), and Roselle
(11.1 ny/L).

The lowest iron concentrations seemto be scattered throughout the study
area, but generally are concentrated in the southern portions and along the Fox
River, except near the major nunicipalities of Aurora and Elgin. Iron
concentrations are consistently |ower between the Fox River and the West Branch
DuPage River and in the northeastern corner of the study area where val ues

typically are less than 3.0 ng/L.

Nitrate

The concentration of nitrate in sanples collected fromthe Silurian
dolonmite aquifer ranges fromO0.0 ng/L to 63.2 ng/L (south of Aurora) with a
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Figure 25. Generalised areal distribution of total iron in the

shal | ow dol onite aquifer
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medi an value of 0.2 ng/L. Mre than 10 percent of the sanples had no
detectable nitrate content and 10 percent contained at least 2.8 ng/L (see
figure 23). The maxi mum al | owabl e concentration of nitrate in finished public
wat er supply sanples is 45.0 nmg/L. Only 2 percent of the 282 raw water sanples
exceeded this primary standard for finished drinking water.

Nitrates are forned naturally by bacteria during the aerobic deconposition
of organic nitrogenous wastes such as those present in nost donmestic,
muni ci pal, and industrial wastewaters. Nitrates may al so be | eached from
soils, especially where nitrogen fertilizer has been applied. H gh |evels of
nitrate in a particular well may be an indication that the well itself is
i nadequat el y sealed from contam nation by surface runoff. |f nunerous wells in
the sane area contain higher concentrations of nitrate, a regional source of
contami nation nay be present.

The highest concentrations of nitrate are found in the south-centra
portion of the study area, particularly in the Roneoville-Bolingbrook-
Plainfield region (see figure 26). In this area of noderate agricultura
activity, nitrate concentrations in excess of 10.0 ng/L are very common, and 3
sanpl es contained more than 20.0 ng/L nitrate. A sanple collected froma well
northeast of Plainfield contained 62.7 mg/L nitrate. Directly north of this
region, high concentrations of nitrate are found in the Downers G ove-
Naperville region with typical values of over 10.0 ng/L. Isolated high val ues
occur south of Aurora (63.2 ng/L), near Elgin (31.0 ng/L) and South Elgin
(17.1 nmg/L), and in West Chicago (17.1 ng/lL).

The rest of the study area generally has |low values of nitrate with nany
sanples showing little or no nitrate as indicated by the concentration
frequency distribution in Figure 23.

SUMVARY AND CONCLUSI ONS

G oundwater withdrawals from the shallow dolomte aquifer in the west
suburban area of the Chicago netropolitan region have had a severe inpact on
water |levels and on the long-range capability of wells and well fields to
continue to nmeet demands for increasing volunes of water by municipalities,

i ndustries, and individuals.

Shal | ow aquifer punpage in the study area increased 92 percent during the
period 1966-1978 and was 61.7 nmgd in 1978; 57.3 myd was fromthe dolomte, and
4.4 mgd was from sand and gravel. Punpage in DuPage County increased 91
percent during the sane period. The 1978 punpage of 45.8 ngd was 103 percent
of the potential yield.

As a result of the continual increase in punpage, water |evels have
| onered considerably, and major sections of the aquifer system have been at
| east partially dewatered. Well yields in several nunicipalities have declined
as the result of heavy punpage. Large volunmes of rock, sand, and gravel have
been dewatered as water is withdrawn from storage within the aquifer to make up
the deficit between water demand and the potential vyield.
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Figure 26. Centralized areal distribution of nitrate in the

shal | ow dol omite aquifer
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In DuPage County, water levels in the shallow dolonmte declined nore than
10 feet over an area of 98.4 square miles during the period 1966-1979. This
i ncludes nearly 30 percent of the entire county. The average decline for the
98.4 square mles was approximately 1.5 feet per year. Water levels declined
more than 30 feet over 8.5 square niles.

The decline in water levels has resulted in water |evels being |owered
bel ow the bedrock surface over approxinmately 9.5 square mles of DuPage County
since 1966. An average of 27.6 feet of rock has been dewatered over this area
In addition to the dewatered rock, approxinmately 4 square niles of sand and
gravel above the dewatered bedrock has been dewatered an average of about 30
feet.

A volume of 7.3 billion cubic feet of dolomite and 3.3 billion cubic feet
of sand and gravel has been dewatered in DuPage County during the period 1966-
1979. Approximately 5.9 billion gallons of water has been w thdrawn fromthe

shal | ow aquifer systemin excess of that available fromnatural recharge. This
is equivalent to average punpage of 1.2 ngd.

Schicht et al. (1976) predicted that the groundwater demand in DuPage
County woul d be 97.2 ngd by the year 2000. |f punpage was in the sanme ratio as
in 1978, shallow aquifer punpage would be approximately 63 nmgd. This woul d be
approximately 18 mgd nore than the potential yield of these aquifers.

Wthdrawal of 18 mgd from storage within the aquifers would result in extrenely
severe dewatering over extensive areas. Major decreases in yields would be
experienced in nearly all wells and well fields throughout the county.

The areal distribution of the chemcal parameters studied indicates that
groundwater quality in the shallow dolonite aquifer is related to the density
of devel opnment of the land surface and the aquifer. Areas of highest chenica
concentration generally are found in areas with the heaviest devel oprment.
Degradation of shallow dolonite water quality is particularly noticeable in the
sout heastern part of DuPage County. Concentrations of total dissolved solids
hardness, sulfate, chloride, sodium and total iron in sanples fromthis region
are high.

In addition to the southeastern portion of the study area, locally high
values of all nine chemcal paraneters studied were found in the inmediate
vicinity of the major nunicipalities in the other portions of the study area
CGenerally, the lower concentrations of nost of the nine parameters studied were
found in the western and northwestern regions between the Fox River and the
West Branch DuPage River

Avai |l abl e data suggest that the age of land surface and aquifer
devel opment also is a factor in determining water quality for this aquifer.
Rel atively good quality water is found in the undevel oped and new y devel oped
portions of the study area. The results of this portion of the study suggest
that deteriorating water quality will eventually affect water treatnent cost
and aquifer usability. In light of these results, periodic studies of this
type are recomended to assess the effectiveness of water quality contro
prograns and provide updated information on the chenical state of groundwater
fromthis inportant aquifer.
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