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CONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who may prefer to use metric (International
System) units, the inch-pound values in this report may be converted by usiang
the following factors:

Multiply inch-pound unit by To obtain metric unit

foot (ft) 0.3048 meter (m)

gallon per minute (gal/min) 0.06308 liter per second (L/s)
3.785 liter per minute (L/min)
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WATER-QUALITY DATA FROM THE OBSERVATION-WELL NETWORK

IN ILILINOIS, 1985-87

by David ©. Voelker, Daniel J. Oberg, and Mary J. Grober

ABS'TRACT

The report presents water—-quality and well-site information for public
water-supply wells in Illinois. These wells were sampled during the period
Janaary 1985 through June 1987 as part of an ongoing cooperative ground-water
observation network in the State. Water-quality data are tabulated for physi-
cal parameters, nutrients, commnon constituents, metals, phenols, cyanide, and
volatile organic compounds. A subnetwork of wells also have data on several
pesticides and herbicides. Some well-site information is also presented in
this report.

INTRODUCTION
Background

Planning, management, and requlatory agencies need reliable hydrologic
information to effectively manage and protect Illinois' water resources.
Frost and others (1984) reviewed existing data and indicated a need for a
ground-water observation network in Illinois to provide long-term records of
ground-water levels and ground-water quality. The long-term records would
provide a consistent data base to evaluate the effects of climatic variations
and the effects of development and use on the ground-water system. The base-
line water-quality determined from the network would provide a reference from
which to assess the extent of contamination from spills and waste disposal.

Student and others (1981) identified aquifers in Illinois that could be
used as water sources and included several plates that outline the major geo-
hydrologic units. O'Hearn and Schock (1985) looked at the major geohydrologic
units in Illinois in relation to ground-water withdrawal and contamination
potential and proposed a monitoring program based on the use of public water-
supply wells.

Early in 1984, the IEPA (Illinois Environmental Protection Agency) and the
U.S. Geological Survey began a cooperative pilot observation-well network in
Illinois. The goals of the cooperative effort were to (1) select a network
of wells to represent the major geohydrologic units in Illinois; (2) describe
baseline conditions in each geohydrologic unit; (3) investigate trends in
ground-water quality and quantity; and (4) establish a manageable data base
for use in periodically assessing ground-water resources.




The pilot-study network of 106 wells was selected and sampling began in
late April 1984, Sampling was done quarterly throughout the year and most of
the 106 wells in the network were sampled three times during 1984 (Voelker,
1986) .

Since the pilot-study network, the number of wells sampled has increased
From 106 to over 2,000 (fig. 1). The program has developed into one in which
all public water-supply wells in the State are to be sampled. In addition to
expanding the number of wells sampled, samples are also being collected for
volatile organic compounds at each well.

Pield observations and measurements made at each well site could include
punping ground-water levels, pumping rates, water temperature, specific con-
ducrtance, pH, oxidation~-raduction potential, and alkalinity. Water samples
were collected at the well, transported to the IEPA laboratory in Champaign,
and analyzed for comamon constituents, netals, nutrients, phenols, and cyanide.
Beginning in the spring of 1385, water samples were also collected for the
analysis of volatile organic cowpounds. This is the first statewtde ground-
water prograa in Illinois for the collection of volatile onryanics data. A
smaller subset of wells was alsn sampled fur orvgani~c herbicides, pesticides,
and insecticides. These data are stored in the U.S. Geolongical Sarvey's
WATSTORE (National WATer Data STOrage anl REtrieval Systewm) anl the i.S.
Environnental Protection Agency's STORET (STOrage and RETrieval) couputerized
data bases. - T

Some well information will be available from the U.S. Geological Survey
GWSI (Ground-Water Site Inventory) data base. The GWSI is an automated
retrieval system for storing physical, hydrologic, and geologic data relating
to ground-water wells. The GWSI system allows for ready access to well site
identification, location, and description; ownership information; physical
information; geologic data; and several additional categories.

Purpose and Scope

The purpose of this report is to assemble data collected for each well
sampled in the program during the period January 1985 through June 1987. The
data presented in this report are primarily from wells open to sand and gravel,
Pennsyvlvanian-Mississippian, Silurian, and Cambrian-Ordovician aquifer systems.

Well-Numbering System

The well numbering or site identification system of the U.S. Geological
Survey is based on the grid system of latitude and longitude. The number con-
sists of 15 digits. The first six Aigits denote the degrees, minutes, and
seconds of latitude; the next seven digits denote the degrees, minutes, and
seconds of longitude; and the last two digits (assigned sequentially) identify
the wells within a 1-second grid (fig. 2). This site~identification number,
once assigned, is a pure number, and has no locational significance. In the
instance where the initial determination of latitude and longitude is found to
be in error, the station retains its initial site-identification number.
However, its true latitude and longitude will be updated in the site file of
both the WATSTORE and GWSI data bases.
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Figure 1.--Locations of wells sampled in the network.
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Coordinates for wells:

A 403001089152901
B 403001089152902
C 403000089152801

Figure 2.--Well-numbering system of the
U.S. Geological Survey.
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METHODS OF STUDY

Data Collection

At a well site, personnel measured the pumping water level, where possi-
ble, and checked that any chemical feeds going into the discharge line were
shut off. It is important to note that the wells in the monitoring network
are all used for public water-supply purposes, and it is not always possible
to collect a sample prior to a treatment application point. During sampling
procedures, these treatments were disconnected and should have no effect on



the sample analysis. Water treatment could include chlorination, fluorida-
tion, and the addition of polyphosphate either into the discharge line or
direckly into the well itself. This information was recorded on the field-

data sheets.

Tlow-through chambers wers used for field determinations of pH, specific
condactance, temperature, and oxidation-reduction potential (Eh). Prior to
field determinations, a calibration check of the pH probe was made. The field
monitonring equipment was then connected to the raw-water tap located closest
to the well-head. The flow-through unit was designed for optimal performance
when approximately 0.5 L/min (liters per minute) of water is flowing through

Finally, before leaving a well site, a last measurement of the pumping
water level was recorded (where available). These pumping water levels are
used as indicators of what was occurring in the well at the time of sampling.
3 stable water level during pumping indicated that formation water was being
pumped through the system, rather than from storage in the well.

Information for the GWSI data base that is obtained at the well site may
include general site data such as well locations, owner/operator data, pump
data, and site status. Operator logs provide information on well production,
and many operators maintain a file that contains driller's logs, historical
water-levels, and pumping data. Additional information was obtained from the
Illinois State Water Survey Bulletin 60-series reports and from the files of
the Illinois State Geological Survey, the agency responsible for maintaining
records of all dArilling activities in the State. Some geological data,
including available well logs, were compiled and entered into the GWSI data
base.

Sample Analyses

All samples were analyzed for total (dissolved plus suspended) constitu-
ents, except as noted, and volatile organic compounds. Laboratory analyses
included ammonia nitrogen, nitrate + nitrite nitrogen, phosphorus, dissolved
silica, arsenic, lead, mercury, fluoride, dissolved chloride, dissolved
sulfate, cyanide, phenols, selenium, residue on evaporation at 180 degrees
Celsius, alkalinity, calcium, magnesium, sodium, potassium, barium, boron,
beryllium, cadmium, chromium, copper, cobalt, iron, aluminum, manganese,
nickel, silver, strontium, vanadium, and zinc.

The volatile organic compounds that were analyzed include chloroform,
dichlorobromomethane, chlorodibromomethane, bromoform, methylene chloride,
dichloroethylene, dichloroethane, chloroethylene, chloroethane, trichloro-
ethane, carbontetrachloride, trichloroethylene, tetrachloroethylene, chloro-
benzene, benzene, toluene, and ethylbenzene.

At those sites where samples were collected for pesticides, herbicides,
and insecticides, the following compounds were analyzed: lindane, heptachlor,
aldrin, heptachlor epoxide, gamma chlordane, dieldrin, endrin, methoxychlor,
DDE, DDD, DDT, toxaphene, PCB, phorate, diazinon, methylparathion, terbufos,
dyfonate, chlorpyrifos, malathion, ethion, atrazine, alachlor, metolachlor,

cyanazine, 2,4-D, and silvex.



PRESENTATION OF DATA

Eight tables of public-supply well data collected from January 1985
through June 1987 are included in this report. Table 1 presents the public
water-supply water-quality standards for Illinois and is included for referenc-
ing the data. Tables 2 through 6 present the inorganic and volatile organic
water-quality data grouped by aquifer system. Table 7 includes the pesticide,
herbicide, and insecticide data from the selected subnetwork of wells sampled
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Table 1.--Public water-supply water-quality standards for Illinois

[Tllinois Pollution Control Board, 1984a, 1984b;
dashes indicate no standard designated]

Maximum concentration,
in milligrams per liter

Constituent

At point of Finished

e _withdrawal = water

Inorganics
Arsenic (total) 0.05 0.05
Barium (total 1.0 1.0
Cadmium (total) .010 .010
Chloride 250 -
Chromiuam .05 .05
Copper -- 5.0
Cyanide - .2
Fluoride -— 1.8
Iron - 1.0
Lead (total) .05 .05
Manganese (total) .15 .15
Mercury - .002
Nitrate-nitrogen 10 10
Phenols .001 -
Selenium (total) .01 .01
Silver - .05
Sulfates 250 -
Total dissolved solids 500 -
Zinc - 5.0



Table 1.--Public water-supply water-quality standards for Illinois--Continued

Maximum concentration,
in milligrams per liter

Constituent

At point of Finished
e withdrawal . _water
Organics
Pesticides

Chlorinated Hydrocarbon Insecticides

Aldrin - 0.001
Cnhlordane - .003
DDT - .05
Dieldrin - .001
Endrin - .0002
Heptachlor - .0001
Heptachlor Epoxide - .0001
Lindane - .004
Methoxychlor - o1
Toxaphene - .005
Chlorophenoxy Herbicides

2,4-Dichlorophenoxyacetic acid

(2,4-D) - .01
2,4,5-Trichlorophenoxypropionic

acid (2,4,5-TP or Silvex) - .01

Total Trihalomethanes - .10
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