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CONVERSION FACTORS

Multiply By To obtain

inch (in.) 25.4 millimeter

foot (ft) 0.3048 meter

mile (mi) 1.609 kilometer

square mile (mi?) 2.590 square kilometer
ounce, fluid (fl. oz) 0.02957 liter

quart (qt) 0.9464 liter

foot per second (ft/s) 0.3048 meter per second

cubic foot per second (ft3/s) 0.02832 cubic meter per second

million gallons per day (Mgal/d) 0.04381 cubic meter per second

degree Celsius (°C) °F = 1.8 x °C + 32 degree Fahrenheit (°F)



SURFACE-WATER-QUALITY ASSESSMENT OF THE UPPER ILLINOIS RIVER BASIN
IN ILLINOIS, INDIANA, AND WISCONSIN: FIXED-STATION NETWORK AND

SELECTED WATER-QUALITY DATA FOR APRIL 1987-AUGUST 1990

by Daniel J. Sullivan and Stephen F. Blanchard

ABSTRACT

This report describes and presents the sampling design, methods, quality-
assurance methods and results, and information on how to obtain data collected
at eight fixed stations in the upper Illinois River Basin as part of the pilot
phase of the National Water-Quality Assessment program. Data were collected
monthly from April 1987-August 1990; these data were supplemented with data
collected during special events, including high and low flows. Each fixed
station represents a cross section at which the transport of selected dissolved
and suspended materials can be computed. Samples collected monthly and during
special events were analyzed for concentrations of major ions, nutrients, trace
elements, organic carbon, chlorophyll-a, suspended sediment, and other
constituents. Field measurements of water temperature, pH, dissolved oxygen,
specific conductance, and indicator bacteria also were made at each site.
Samples of suspended sediment were analyzed for concentrations of major ions and
trace elements. In addition, samples were analyzed seasonally for concentrations
of antimony, bromide, molybdenum, and the radionuclides gross alpha and gross
beta.

INTRODUCTION

In 1986, the U.S. Geological Survey (USGS) began a National Water-Quality
Assessment (NAWQA) program to (1) provide nationally consistent descriptions of
the current status of water quality for a large, diverse, and geographically
distributed part of the Nation’'s water resources; (2) define trends in water
quality that have occurred in recent decades and provide a baseline for
evaluating future trends in water quality; and (3) identify and describe the
relations of the status and trends in water quality to relevant natural factors
and the history of land use and land- and waste-management practices. This
information will be useful for planning future management actions and examining
their likely consequences.

The NAWQA program selected seven pilot-project areas to test and modify, as
necessary, assessment concepts and approaches in preparation for full
implementation of the program. The seven pilot projects include four surface-
water and three ground-water sites. The surface-water pilot-study areas are the
Yakima River Basin in Washington; the lower Kansas River Basin in Kansas and
Nebraska; the upper Illinois River Basin in Illinois, Indiana, and Wisconsin; and
the Kentucky River Basin in Kentucky.



Purpose and Scope

This report describes and presents the approach, sampling design, and
methods used in the fixed-station water-quality sampling program of the upper
Illinois River Basin NAWQA pilot project. Information is provided on how to
obtain data for the following groups of water-quality constituents for samples

collected monthly and during special events: major ions, nutrients, trace
elements, organic carbon, chlorophyll-a, suspended sediment, major ions and trace
elements in suspended sediment, and other constituents. Information is also

provided on how to obtain data for field measurements of water temperature, pH,
dissolved oxygen, specific conductance, indicator bacteria, and other physical
properties. In addition, information is presented on how to obtain data for
water samples analyzed seasonally for concentrations of antimony, bromide,
molybdenum, and the radionuclides gross alpha and gross beta. In addition,
sample-collection, preparation, and analysis methods are described, and quality-
assurance methods and results are documented.
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THE UPPER ILLINOIS RIVER BASIN

A detailed description of the physical characteristics, geology, climate,
land use, and water use of the upper Illinois River Basin are presented in Mades
(1987, p. 4-25). This section only presents a brief description of relevant
basin characteristics. The upper Illinois River Basin drains 10,949 mi? in
northeastern Illinois, northwestern Indiana, southeastern Wisconsin, and
southwestern Michigan (fig. 1) (all figures and tables are at end of report).
The areas of the upper Illinois River Basin in each of these States as
percentages of total basin drainage area are 62, 28, 10, and less than 1,
respectively.

The basin is drained by three principal rivers--the Kankakee, the Fox, and
the Des Plaines Rivers. The Kankakee River drains 47.2 percent of the study
area; the Fox River, 24.3 percent; and the Des Plaines River, 19.3 percent. The
Kankakee and Des Plaines Rivers join near Morris, Ill., to form the Illinois
River. The Fox River discharges into the Illinois River at the southwestern
boundary of the basin near Ottawa, Ill. The Illinois River, after leaving the
study area, flows to the west and southwest 273 mi to the Mississippi River.

The upper Illinois River Basin lies in what was formerly a prairie plain.
Most of the underlying bedrock surface is covered by glacial-drift deposits of
variable thickness. Local relief ranges up to 300 ft but is typically less than
100 ft for most of the project area. The general geology of the study area



consists of a deep granitic basement rock that is overlain consecutively by
consolidated sedimentary rock and unconsolidated glacial deposits (Willman and
others, 1975).

Land use in the upper Illinois River Basin is dominated by the large
metropolitan Chicago urban and industrial area and by rural areas with row-crop
agriculture. Agriculture accounts for about 75 percent of the land use in the
basin. Corn is the principal crop, followed by soybeans. The remaining 25
percent of land use 1is accounted for by urban areas (13 percent), forest and
pasture (7 percent), and industrial areas (5 percent). The population in the
study area is approximately 7 million, of which 6 million live in the Des Plaines
River Basin. The land use above each fixed station, according to the land-use
classification system developed by Anderson and others (1976, p. 8), is listed
in table 1.

The climate of the upper Illinois River Basin is classified as continental.
In general, summers are hot and humid, and winters are cold. July is normally
the warmest month, and January is normally the coldest. The 1941-70 average July
and January temperatures were 23°C and -6°C, respectively (National Oceanic and
Atmospheric Administration, 1981). Average annual precipitation for 1951-80
ranges from 32 in. in the north, on the headwaters of the Des Plaines and Fox
Rivers, to 40 in. in the east, on the headwaters of the Kankakee River (Moody and
others, 1986, p. 217).

Average daily water use in the basin totaled 9,000 Mgal/d in 1985. The
amounts of water withdrawn, according to source of supply, were 1,680 Mgal/d from
Lake Michigan, 6,900 Mgal/d from surface waters other than Lake Michigan, and 420
Mgal/d from aquifers. The 2,100 Mgal/d combined withdrawal from Lake Michigan
and aquifers represents water that is imported to the upper Illinois River Basin.
Sixty-four percent of total water use was for power generation, and 16 percent
was for public water supply.

FIXED-STATION NETWORK

The fixed-station network consists of eight stations in the upper Illinois
River Basin that were sampled each month. The eight fixed-station sampling sites
are each established USGS streamflow-gaging stations. Table 1 lists selected
information for each of the fixed-station sampling sites. All but two of the
stations, Chicago Sanitary and Ship Canal at Romeoville and Des Plaines River at
Riverside, are part of the IEPA’'s Ambient Water-Quality-Monitoring Network
(Illinois Environmental Protection Agency, 1990, p. 150). Under an agreement
between the USGS and IEPA, many of the water samples collected by USGS personnel
were analyzed at IEPA laboratories.

The primary goals of the fixed-station sampling program were to (1)
determine the frequency of occurrence and concentration of target constituents,
(2) estimate target constituent loads past stations and mass balances of selected
target constituents between stations, and (3) determine trends in water quality.

The specific fixed-station locations, with the exceptions of the Du Page
River at Shorewood and the Fox River at Algonquin, were selected to maximize the
information obtained from calculating mass balances within the study area to



document the transport of constituents. The combined load measured at the
Illinois River at Marseilles and the Fox River at Dayton represents the yield of
the whole project area. Loads measured at stations on the Kankakee, Iroquois,
Des Plaines, and Du Page Rivers and the Chicago Sanitary and Ship Canal will be
used to help determine the relative contributions from portions of the study area
upstream from the Illinois River at Marseilles. Information collected at the
Kankakee and Iroquois River stations will be compared to describe the possible
effects of differences in geology on the quality of water from two basins that
are similar in size and have the same agricultural land use. The Du Page River
at Shorewood and the Fox River at Algonquin stations were selected, in part, to
determine if trends attributable to increasing urbanization could be measured.

Fixed-station sampling began in April 1987 and was continued through August
1990. Brief descriptions of the fixed-station sampling sites and short
discussions of how seasonal conditions affected water-quality sampling at each
site follow.

The Kankakee River at Momence station was sampled at low stages by wading
across a stream section at the gage site. The wading section is a cross section
of fairly uniform depth approximately 400 ft wide, with an average velocity of
about 2 ft/s. The substrate consists of cobbles and boulders mixed with sand.
Macrophyte growth is often heavy in the summer low-water period. In winter, ice
jams occasionally clog the channel, inhibiting sampling by wading. If these
conditions existed, or if the stage was too high for wading, samples were
collected from the State Highways 1 and 17 bridge. At the bridge located about
1/2 mi upstream from the gage, the river is split into two channels. The left
(looking downstream) channel’s flow is even and swift. The velocity ranges from
2 to 6 ft/s depending on stage and location in the cross section. The right
channel’s flow is restricted by a low-head dam about 250 ft downstream from the
bridge that nearly ponds the river. Figure 2 gives a plan view of the river and
shows the cross sections where samples were collected. Figure 3A is an aerial
photograph of the sampling site taken April 12, 1988.

The Iroquois River near Chebanse, like the Kankakee River at Momence, is a
relatively shallow, wide stream at normal stage. Wading samples were collected
about 250 ft downstream from the county road bridge on which the gage is located.
At the wading site, the river is about 250 ft wide, with a fairly uniform depth.
Bottom material consists of cobbles, gravel, and boulders covered with varying
amounts of silt. During low water, the channel is often clogged with extremely
dense periphyton growth. This condition was further exaggerated during the
severe drought of the summer of 1988, when all but a narrow channel of flowing
water was obscured by heavy mats of algae and macrophyte growth. In winter, ice
cover can be thick. Bridge samples were collected from the downstream side of
the county road bridge. At the bridge, the river's width varies from about 300
ft at medium to high stage to greater than 400 ft when the river is bankfull.
Velocities at the site range up to 3 ft/s. Figure 4 gives a plan view of the
river and shows the cross sections where samples were collected. Figure 3B is
an aerial photograph of the sampling site taken April 12, 1988.

The gaging station at the Des Plaines River at Riverside is located about
500 ft below Hoffman Dam, a low-head dam. Another, much lower dam is located
just below the gaging station. Wading samples were collected about 200 ft below
this lower dam. Wading is often difficult at this site because of the



combination of generally high stream velocities and a slippery algal growth over
an uneven mix of cobbles, boulders, and gravel. The river is about 100 ft wide
at the wading site, when the stage is suitable for this type of sampling. A
large percentage of the river’s flow at normal stage consists of discharge from
various wastewater-treatment plants. This warm-water discharge usually keeps
water temperatures high enough that ice cover rarely hinders water-quality
sampling efforts during the winter. During high stages, bridge sampling was
conducted from the Barry Point Road bridge, which crosses the river about 100 ft
downstream from Hoffman Dam. Figure 5 gives a plan view of the river and shows
the cross sections where samples were collected. Figure 6A is an aerial
photograph of the sampling site taken April 30, 1988.

The Chicago Sanitary and Ship Canal at Romeoville station was sampled from
the Romeo Road swing-span bridge, which is about 50 ft downstream from the gaging
station. The canal is a manmade channel with a uniform cross section and
vertical banks cut out of bedrock. The water is well-mixed across the channel
because of turbulence from frequent barge traffic. Flow velocities are normally
less than 1 ft/s, unless downstream locks are open to release storm runoff, under
which conditions flow velocities can exceed 5 ft/s. The canal is 165 ft wide at
the site, with a depth of about 25 ft. The depth decreases when the locks are
open. Figure 7 gives a plan view of the canal at the sampling site and shows the
cross section where samples were collected. Figure 6B is an aerial photograph
of the sampling site taken April 17, 1988.

The Du Page River at Shorewood drains the smallest area of the eight fixed
stations. Water levels usually are low enough to allow sampling by wading. The
wading section is about 150 ft downstream from a low-head dam that is located 67
ft downstream from the gage house, The sampling cross section is in a fairly
uniform riffle area with a coarse gravel substrate. The stream at this point
often has dense periphyton and macrophyte growths during the summer months. Ice
cover is common during the winter but the turbulence of the water over the riffle
usually keeps the center of the channel clear. During high stages, samples were
collected from the upstream side of the U.S. Highway 52 bridge. Figure 8 gives
a plan view of the river at the location of the sampling site and shows the cross
sections where samples were collected. Figure 9A is an aerial photograph of the
sampling site taken April 29, 1988.

Sampling is conducted from a boat attached to a fixed cableway at the
Illinois River at Marseilles fixed station. The river at this point flows swift
and turbulent, with water velocities averaging about 3 to 4 ft/s. The sampling
cross section is about 600 ft wide, with a fairly uniform bedrock bottom. A
large navigational dam, located about 1/4 mi above the gage, diverts water to a
navigation canal that parallels the river. When the stage was too high for boat
sampling, samples were collected from the County Highway 15 bridge which crosses
the river about 300 ft below the dam. The high velocity and turbulence of the
river’'s flow usually keeps the channel open at both sampling sections through the
winter months. Figure 10 gives a plan view of the river at the sampling site and
shows the cross sections where samples were collected. Figure 9B is an aerial
photograph of the sampling site taken April 29, 1988.

The Fox River at Algonquin station is located just upstream from a dam that
pools the river at the gage. Samples were collected from the upstream side of
the State Highway 62 bridge, which crosses the river about 150 ft upstream from



the dam. Because of the pool situation, heavy phytoplankton blooms are common
in the summer months. During the summer of 1989, particularly heavy blooms
occurred that turned the river a bright green color. Ice presented problems at
times in the winter, and, if too thick to break, samples were collected from a
riffle below the dam. This was not considered desirable, however, because a
small creek enters the river immediately downstream from the dam on the right
bank and could alter the concentration of constituents found upstream from the
dam. Figure 11 gives a plan view of the river at the location of the sampling
site and shows the cross sections where samples were collected. Figure 12A is
an aerial photograph of the sampling site taken April 29, 1988.

The Fox River at Dayton is located about 76 mi downstream from the Algonquin
site and just over 5 mi upstream from where the Fox River discharges into the
Illinois River. The gage site is located about 500 ft below a hydroelectric
powerplant. A dam is located adjacent to the powerplant for the purpose of
diverting streamflow to the plant’s generators. Samples were collected by wading
at points along a cross section located in the vicinity of the gage; the exact
location varied according to stage. The stream at this point has a solid bedrock
bottom that is rather uneven. When conditions made bridge sampling necessary,
samples were collected from the upstream side of the County Highway 18 bridge,
located just downstream from the gaging station. The width of the river ranged
from a minimum of about 250 ft at low wading stages to greater than 300 ft at
flood stage. Heavy phytoplankton blooms turned the river a bright green color
during the summer of 1989, as occurred at the Algonquin site upstream. Ice cover
occasionally forms in the winter, and, in February 1988, a very large ice jam
caused extensive flooding at the site, damaging several houses along the banks
of the river. Figure 13 gives a plan view of the river at the sampling location
and shows the cross sections where samples were collected. Figure 12B is an
aerial photograph of the sampling site taken March 25, 1988.

Constituents of Interest

Monthly water-quality samples were analyzed for a wide variety of
constituents and physical properties. Most constituents and physical properties
analyzed are included in the list of targeted variables developed for the NAWQA
program and are discussed by Hirsch and others (1988, p. 15-21). These targeted
variables were selected based on their relevance to important water-quality
" issues and on the existence of appropriate analytical methodologies. Required
variables were the same for all surface-water pilot projects and were called
target variables. Additional variables needed to help explain water-quality
conditions and changes in the upper Illinois River Basin were included and called
support variables. Situations unique to the upper Illinois River Basin warrant
the determination of several constituents not listed as NAWQA program target
variables. These included samples for chlorophyll-a analysis and samples
required as part of a cooperative agreement with the IEPA. Chlorophyll-a samples
were collected and analyzed to estimate phytoplankton biomass. Samples that were
collected to fulfill IEPA requirements were analyzed for phenols, fecal coliform
bacteria, and oil and grease. Table 2 lists all constituents and physical
properties determined for water-quality samples, the laboratory responsible for
the analysis, and other relevant information.



In addition to the regular monthly set of analyses, several additional
constituents were determined on a seasonal basis only. These constituents
included bromide, molybdenum, antimony, and radiochemicals. Because the
occurrence of these constituents in the upper Illinois River Basin was unknown,
seasonal analysis was performed to determine if more regular sampling was
necessary. Table 2 also lists the seasonal constituents and related information.

Sample Collection

The eight fixed-station sites were visited each month. The sampling trip
was generally conducted during the first full week of each month and usually
lasted 3 or 4 days, depending on weather, river stages, and other factors. In
addition to the monthly sampling, up to six samples per year per site were
collected to document concentrations at high and low flows. This combination of
fixed-interval and event sampling was conducted to collect water-quality samples
over the entire range of flow conditions at each station. The instantaneous flow
at the time the water-quality sample was collected was then recorded and plotted
on flow-duration curves for each fixed station. The flow-duration curves were
constructed with USGS daily streamflow data for each station using the techniques
described in Hutchison (1975). Figures 14-20 show the hydrologic distribution
of water-quality samples collected during the fixed-station sampling. Since the
Chicago Sanitary and Ship Canal lacked a long-term discharge record, a flow-
duration curve was not constructed for this station. However, as at all other
fixed stations, efforts were made to sample over the complete range of flow
conditions found at this station.

Each sampling trip was conducted by two members of the upper Illinois River
Basin NAWQA pilot project team. In most cases, standard USGS sampling equipment
and techniques were used to collect the water-quality samples. The following
discussion lists the methods and equipment used, and describes nonstandard
procedures and when they were used.

The type of sampler used at a site was determined by (1) river depth, (2)
visual observation of river conditions and velocity, (3) familiarity with
previously used sampling techniques at the site, and (4) the type of analysis to
be used on the sample.

Generally, if the maximum velocity was less than 1.5 ft/s, an open bottle
with a narrow neck was used. For sampling while wading, the bottle was hand-
held; for sampling from bridges, it was attached to a weighted, epoxy-painted
metal holder and suspended from a nylon rope. When water velocities exceeded 1.5
ft/s, samplers designed to collect suspended sediment were used. In wading
situations, where the velocity exceeded 1.5 ft/s, a U.S. DH-81 sampler (Edwards
and Glysson, 1988, p. 9) attached to a 4-ft-long wading rod was used to collect
samples. Bridge samples required the use of a U.S. DH-76 sampler (Edwards and
Glysson, 1988, p. 11) with a 1-qt glass bottle. The DH-76 sampler was suspended
from the bridge by a bridge board fitted with an A-55 reel and cable assembly.
A list of the specific types of samplers used to collect samples at each of the
fixed stations 1is presented in table 3.



Sampling at the Chicago Sanitary and Ship Canal at Romeoville required
equipment capable of acquiring depth-integrated samples from deep (about 25 ft
in this case) rivers. At normal flow, when velocities were less than 1.5 ft/s,
a 4-L (liter) open-bottle sampler was used. When flow velocities were greater
than 1.5 ft/s, a U.S. P-72 (Edwards and Glysson, 1988, p. 14) point-integrating
sampler was used because the working limit of a standard depth-integrating
sampler, such as a DH-76, was exceeded.

Composite samples were collected at each section using the equal-width-
increment method described by Ward and Harr (1990). Water was collected from
multiple verticals and composited to form a sample that represented the total
amount of water passing the cross section at the time the sample was collected.
Two 20-L carboys were used for compositing the water for subsequent processing.

Some types of samples were not taken from the 20-L carboys because of
special handling or container requirements. These included samples for
determination of bacteria, oil and grease, and organic carbon. Bacteria samples
were collected in sterile glass bottles as near-surface grab samples from the
center of the stream. O0il and grease samples were collected at the center of the
stream using the glass bottles designated for this analysis. The opening of the
bottle was held at the water surface while filling the bottle. Organic carbon
samples were collected from the center of the stream as depth-integrated samples.

In-situ measurements were made at the same verticals in the cross section
from which water samples were collected. In-situ measurements were made from
multiple verticals and depths in order to document constituent variation.
Measurements were made using a portable water-quality-measurement system.
Dissolved oxygen, pH, specific conductance, and temperature were measured and
recorded along with their corresponding sample location, time, and depth. The
water-quality-measurement system was calibrated before and decalibrated after
each day using laboratory standards.

The depth at which in-situ measurements were made was a function of the
total depth of the stream at the sampling vertical. When stream velocity was
low, the following guidelines were used in making in-situ measurements. When
stream depths were less than 5 ft, measurements were made at a depth of 1 ft.
If the depth exceeded 5 ft but was less than 15 ft, a reading was taken at 1 ft
and at another point generally 1 ft above the stream bottom. When depths
exceeded 15 ft, in-situ readings were taken at 1 ft, mid-depth, and 1 ft above
the bottom. When stream velocities were high, one near-surface measurement was
made because of the difficulty in submerging the instrument.

Sample Preparation

Upon completion of the cross-section sampling, part of the well-mixed
contents of one of the two 20-L carboys filled with stream water was transferred
to a 14-L churn splitter. Samples to be analyzed for total concentrations of
major ions, nutrients, trace elements, chlorophyll-g, and suspended sediment were
transferred directly from the churn splitter to their respective containers.
Specific conductance and pH alsoc were measured on the composited sample. Samples
for analysis of concentrations of antimony, bromide, molybdenum, and the



radionuclides also were taken from the churn splitter when these analyses were
called for in the sampling schedule. The other carboy was covered with a dark
plastic bag, to prevent biological activity from possibly altering any chemical
characteristics, and transported back to the Illinois District laboratory. The
water sample in this carboy was later processed to determine concentrations of
major ions, phosphorus, and trace elements in suspended sediment.

Filtering of samples for analyses of dissolved concentrations of major ions,
nutrients, trace elements, and alkalinity! were passed through a 142-mm
(millimeter)-diameter, 0.45-pm (micrometer) polycarbonate filter. The sample was
pushed through the filter by a peristaltic pump. Samples for dissolved organic
carbon analysis were filtered through a 47-mm-diameter, 0.45-um pore-size silver
filter mounted in a stainless-steel pressure filter unit. Particulates for the
suspended-organic-carbon analysis were collected on the silver filter used for
the preparation of the dissolved-organic-carbon sample. Compressed nitrogen was
used to push the water sample through the silver filter.

Samples for analysis of chlorophyll-a samples were prepared using water
taken directly from the churn splitter. Field equipment and techniques of sample
preparation are described by Woodward (1982, p. 13-18). After passing a known
volume of the water sample through a glass-fiber filter, the filter was placed
in a darkened scintillation vial. The vial was then immediately frozen to
prevent degradation of the chlorophyll-a sample.

Escherichia-coliform (E. coli) and fecal coliform bacteria samples were
prepared by the membrane filtration method. A known volume of the sample was
passed through the filter, and the filter was placed on a nutrient medium and
incubated for 24 hours. The E. coli methods are described in U.S. Environmental
Protection Agency (USEPA) (1985, p. 7). The preparation of fecal coliform
samples followed the guidelines in Britton and Greeson (1988, p. 63) with the
exception that 0.45-pm, rather than 0.7-pm, pore-size filters were used to
satisfy IEPA requirements.

Suspended-sediment samples for major ion, phosphorus, and trace-element
analysis were prepared in the Illinois District laboratory. The settling and
centrifugation method used to prepare the samples is described by Horowitz (1986,
p. 156). After the bulk water sample, kept in the dark, had settled for 3 to 5
days, a peristaltic pump was used to siphon off the supernatant water. The
remaining water was shaken to resuspend the sediment and then poured into
centrifuge bottles. Several centrifuge cycles were completed, and the
supernatant was siphoned off after each cycle until the sample fit into one
centrifuge bottle. The final cycle was a distilled-water rinse. After the final
cycle, all but 50 to 100 mL (milliliter) of sample was siphoned off, and the
remaining water sample and all the sediment were transferred to a specimen cup
and frozen. Prior to October 1987, the distilled-water rinse was not part of the
preparation process.

Beginning in October 1988, all samples analyzed for alkalinity were
filtered samples. Prior to this date, alkalinity was determined in whole-water
samples.



Table 4 lists the types of sample containers and preservatives used for all
samples. The IEPA adds the preservative to the sample bottles in the laboratory
prior to sample insertion, while sample bottles for analysis at the USGS National
Water Quality Laboratory (NWQL) in Denver, Colorado, required the addition of
preservatives to the sample in the field.

Sample Analysis

Several laboratories conducted various analyses for the water samples
collected for the upper Illinois River Basin NAWQA pilot project. The laboratory
methods used by IEPA are described in their methods manuals (Illinois
Environmental Protection Agency, 1987). Laboratory methods used by the USGS,
except those for the analysis of suspended-sediment concentration, the percentage
of suspended sediment in the sand and fine fractions, and the analysis of
chlorophyll-a concentration are described in Fishman and Friedman (1989). A
summary of the constituents analyzed, the laboratory conducting each analysis,
and the specific analytical methods used are presented in table 2.

Most samples were analyzed for chlorophyll-a by fluorometry by a procedure
similar to that described by Strickland and Parsons (1972). 1In this method, 15
mL of $0-percent acetone is added to the filter and then placed in a grinding
tube and ground with a Teflon? pestle. The sample was placed in a refrigerator
for at least 18 hours before the chlorophyll-a concentration was read on a Turner
Designs fluorometer. Some samples for chlorophyll-a were analyzed by the NWQL
by the chromatography method described in Britton and Greeson (1988, p. 409).

Concentrations of suspended sediment in water samples and the percentage of
suspended sediment in the fine fraction were determined by the USGS Sediment
Laboratory in Iowa City, Iowa. Suspended-sediment concentration was determined
by the evaporation method. The percentages of sands and fines (silt- and finer-
sized fractions) were determined by wet-sieving using a sieve with 0.062-mm-sized
openings. Both techniques are described by Guy (1977).

Fecal-coliform bacteria samples were prepared and counted, and
concentrations were calculated according to the guidelines described by Britton
and Greeson (1988, p. 66). Escherichia-coliform bacteria samples were prepared
and counted, and concentrations were calculated by the procedure described by the
U.S. Environmental Protection Agency (1985, p. 8).

Major ions and trace elements in suspended sediment were analyzed by the
USGS Geologic Division Laboratory in Menlo Park, California, by methods described
in Fishman and Friedman (1989) for analysis of fluvial sediments. In addition,
surface-area calculations of freeze-dried samples were performed at the USGS
facility in Atlanta, Georgia.

2Use of the brand names in this report is for identification purposes only
and does not constitute endorsement by the U.S. Geological Survey.
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Quality Assurance and Quality Control

An extensive program of quality assurance and quality control (QA/QC) was
conducted throughout the course of the upper Illinois River Basin NAWQA pilot
project. The QA/QC plan addressed all aspects of sample collection, analysis,
and reporting needed to produce reliable and verifiable data in a nationally
consistent manner (Mattraw and others, 1989).

Types and Frequency of Quality-Assurance and
Quality-Control Measures

Types of QA/QC water samples included blanks, process duplicates, collection
duplicates, laboratory comparisons, and standard references. The QA/QC samples
were most often analyzed for the target constituents and infrequently for the
seasonal constituents. Water samples for QA/QC were prepared in the months and
years indicated in table 5. Where applicable, the specific type of blank sample
or the location at which the QA/QC sample was collected also is listed. Other
QA/QC measures included observation and critique of sampling procedures used by
field personnel, submittal of duplicate nutrient samples to IEPA laboratory and
the NWQL, separate packing of IEPA and USGS samples in different coolers used
exclusively for each type of sample, and prompt chilling and mailing of samples
to the appropriate laboratory. A thorough sample tracking system was used to
track the sample through the shipment, analysis, and data-transmission steps.
Assurance of the quality of the NAWQA data base included continued updates,
checking of entries, and corrections as needed. In addition to the project QA/QC
activities, all labs conducted their own internal QA/QC checks.

Blank samples were prepared and submitted to the IEPA laboratory and the
NWQL on a routine basis. Blank samples consisted of distilled water as opposed
to ambient stream water. Analyses of these samples were expected to reveal very
low or below-detection-limit concentrations of water-quality constituents, and
so were referred to as "blank" samples.

The types of blank samples were as follows:

Distilled-water blank Distilled water taken from the source and
transferred directly to the appropriate sample
container.

Field blank Distilled water samples prepared using equipment
and procedures identical to those used to process
stream samples.

Filter blank Distilled water passed through the pump and
filter apparatus only.

Distilled-water blanks were analyzed to ensure that the distilled water
being used for rinsing during sample preparation was free of any contamination.
Results of analyses of field blanks were used to check for contamination caused
by the sample-collection and processing equipment. Filter blanks were analyzed,
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and the results were compared with results of analyses of distilled-water blanks
to check for contamination from the filtering apparatus.

"Process duplicate" samples were submitted as a QA/QC check on sample
preparation and handling by field personnel. Duplicate samples were prepared
from water samples that had been collected in the wusual manner. After
transferring a sample to the churn splitter, the sample was split to produce two
sets of samples as similar as possible. All "laboratory" operations that were
conducted in the field also were conducted in duplicate--once by each member of
the field team. The operations performed in duplicate included titrations for
determination of acidity and alkalinity, reading the specific conductance and pH
of the composited sample, and filtering chlorophyll-a samples. Duplicate sets
of bacteria samples also were prepared and analyzed. Two field sheets were
filled out, and separate sampling times were designated to each of the two sample
sets to differentiate them.

"Collection duplicate" or concurrent samples were prepared as a QA/QC check
on sampling techniques. To prepare collection duplicates, two separate water
samples were collected--one by each member of the field team--using techniques
and equipment as nearly identical as possible. The team members collected
samples from the same points along the cross section simultaneously. Each sample
was then processed as a unique sample. Two field sheets were filled out, and
separate sampling times were designated to differentiate the two samples.

"Laboratory comparison" samples were submitted for the purpose of comparing
analytical results between the IEPA laboratory and the NWQL. Because the IEPA
laboratory conducted most of the analyses for the upper Illinois River Basin
NAWQA pilot project, the periodic submission of duplicate samples to the NWQL
served as a check on IEPA’s results. The laboratory-comparison samples analyzed
by the NWQL, which were in addition to the regularly-submitted nutrient samples,
are listed in table 2. The types of sample containers and preservatives used for
the laboratory-comparison samples are listed in table 4.

"Standard reference" samples were submitted to both the IEPA laboratory and
the NWQL. Standard-reference samples were acquired through either the NWQL or
USEPA's Environmental Monitoring Systems Laboratory in Cincinnati, Ohio. These
samples contained known quantities of various constituents. Standard reference
samples with concentrations of constituents similar to those found in stream
samples in the upper Illinois River Basin were submitted to the laboratories as
blind samples to evaluate the accuracy of the laboratories’ analyses of regular
stream-water samples. The samples were submitted as blind samples with
fictitious station numbers to avoid alerting the analyst that these were QA/QC
samples, which could possibly bias the treatment of the samples.

Duplicate samples were submitted for analysis of nutrients to the IEPA
laboratory and the NWQL. The IEPA laboratory uses a different preservative
(sulfuric acid) than that required by the NWQL (mercuric chloride). Because of
this, a duplicate nutrient sample was sent to the NWQL to satisfy USGS sample-
preservation requirements. This nutrient sample was in addition to that analyzed
by the IEPA laboratory as part of the fixed-station cooperative agreement. The
result of having to satisfy both requirements is that a data set from split
nutrient samples, preserved by different methods and analyzed at different
laboratories, was produced and used as a further QA check.
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The water-quality sampling techniques of upper Illinois River Basin NAWQA
pilot-project personnel were observed by supervisory personnel and water-quality
specialists to ensure that each project member responsible for data collection
maintained the high standards necessary to collect accurate, reproducible data.
Supervisors and water-quality specialists would travel to a site where water-
quality sampling was taking place and observe the sample-collection and
processing procedures. Upon returning to the office, any comments and
suggestions the observers had on ways to improve sampling quality, efficiency,
or any other aspect of the field program were made to the field team. The
scheduling of observations by supervisors and water-quality specialists of field
techniques varied but was conducted at least once each year.

Laboratory results from samples collected early in the fixed-station
sampling indicated possible mercury contamination. The mercuric chloride (HgCl,)
used to preserve USGS nutrient samples was suspected to be the primary cause.
Attempts were made to minimize or eliminate this contamination. First, whenever
HgCl, was added to USGS nutrient samples, it was done at least 20 ft from the
field vehicle, and then the empty HgCl, ampules were sealed in air-tight
containers. Secondly, all samples for the IEPA laboratory, which conducted most
of the mercury analyses, were kept in coolers exclusively used for IEPA samples.
Lastly, the vehicle used for water-quality field work was thoroughly cleaned
between sampling trips.

All samples were placed on ice as soon as possible after collection and
preparation and mailed to the laboratory within 2 working days to minimize sample
alteration. The water-quality data base was updated on a continuing basis, and
efforts were continually made to improve methods of checking and correcting the
data. Field data usually were entered in the data base within 5 working days
after completing a sampling trip, and then checked twice to ensure that all
entries were complete and correct. Also, laboratory results were promptly
checked so that reruns could be requested within the 60-day limit on reruns
imposed by the NWQL. Rerun requests were not possible through IEPA. In addition
to checking each month’s entries for accuracy, at the end of each water year the
entire year'’s data were again checked and instantaneous discharges corrected for
any shifts or updated ratings.

Results of Quality-Assurance and Quality-Control Measures

A principal end product of a good QA/QC program is a high-quality,
reproducible data base. The QA/QC program ensured that the distilled water used
to rinse equipment was free of contaminants, and that contamination from sampling
and processing equipment did not occur.

In addition, statistical analysis of QA sample data can be used to indicate
the quality of the sample collection and processing procedures as well as
laboratory results. A summary of the statistics generated from the results of
analyses of process-duplicate, collection-duplicate, 1laboratory-comparison,
standard-reference, and nutrient-duplicate samples is presented in tables 6, 7,
8, 9, and 10, respectively.
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WATER-QUALITY DATA

Tables 11-13 present examples of the available tabulated water-quality data
for the eight fixed-station-sampling sites. The available data include the
location, date, and time of sample collection; the laboratory where the analyses
took place; and the results of those analyses. Data for the constituents and
physical properties shown in tables 11-13 and listed in table 2 for the period
April 1987 through August 1990 are available from the Urbana, Ill., office of the
U.S. Geological Survey.

The following information is included as an aid to interpreting the data
contained in tables 11-13.

Date.--Some stations may have results for more than one sample during a month.
In some cases, the samples may have been collected early for the next month'’s
sample. Quality-assurance samples, such as collection or process duplicates,
"have the same date and are listed 15 minutes apart. Samples not included in the
above, for a given month, were probably collected as special-event samples during
high or low flows.

Time.--The sample collection times indicated are expressed in 24-hour local
standard time. For example, 12:30 a.m. is 0030, and 1:30 p.m. is 1330.
Duplicate IEPA and USGS analyzed samples are labeled 1 minute apart (for example,
1230 and 1231).

Agency analyzing code.--Lists the laboratory that conducted the analyses for the
sample. Code number 17002 refers to the IEPA laboratory in either Chicago or
Champaign, Illinois. Code number 80020 refers to the USGS laboratories in
Denver, Colorado; Iowa City, Iowa; or Menlo Park, California, depending on the
particular analysis (see table 2 for a listing of which USGS laboratory conducted
the analysis of the constituent of interest). Code number 81700 refers to USGS
field sample (in this case, field personnel from the Illinois District of the

USGS).

Number of sampling points.--Number of points in the vertical from which samples
were composited. A single sampling point usually indicates an in-situ
measurement only.

Sampling depth.--The sample depths that appear in the tables are estimated from
cable markings on cables or by visual inspection. Samples that appear in the
data tables without depths are depth-integrated samples.

Sample location.--All samples appear in the data tables with a corresponding
cross-section location, the distance from the left bank looking downstream. This
distance locates the specific sampling point along the cross section line at
which the water-quality sample was taken. Samples appearing without a sampling
location indicated are composited samples.

Missing data.--Missing data will appear in the data tables as a dashed line.
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Fleld measurements.--The field measurements of dissolved oxygen, pH, and specific
conductance that appear in table 11 have been adjusted for instrument drift,
where necessary, by applying corrections calculated from the calibration of the
instrument before use and decalibration after use.

Parameter codes.--Each column heading in tables 11-13 has a number that is the
parameter code used in the USGS National WATer Data STOrage and REtrieval System
(WATSTORE) to reference parameters related to water quality (Hutchison, 1975).

Remarks.--The value for each water-quality parameter may be qualified by a
remark. The remark and the corresponding symbol that may be printed in the data
tables are listed below.

Symbol Remark

Estimated value.

Actual value is known to be less than the value shown.

Actual value is known to be greater than the value shown.

Results based on colony count outside the acceptable range
(20-80 colonies/plate)(non-ideal colony count). For
further information on counting bacteria samples, see
U.S. Environmental Protection Agency (1985).

ARVADm
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Figure 1.--Location of upper Illinois River basin and fixed stations.
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hydrologic distribution of water-quality samples collected.
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Table 3.--Samplers used to collect water-quality samples at fixed stations

[<, less than; >, greater than; (W), sample collected by wading; (B), sample
collected from bridge; (T), sample collected from boat connected to tagline]

Station Gage height Sampler and
number Station name (feet) sampling platform
05520500 Kankakee River at <2.1 DH-81 (W)
Momence, Ill. >2.1 DH-76 (B)
05526000 Iroquois River near <3.8 open bottle (W)
Chebanse, Ill. <4.3 DH-81 (W)
>4.3 DH-76 (B)
05532500 Des Plaines River at <3.3 DH-81 (W)
Riverside, Ill. >3.3 open bottle (B)
>4.0 DH-76 (B)
05536995 Chicago Sanitary Velocity <1.5 feet open bottle
and Ship Canal at per second
Romeoville, Ill. Velocity >1.5 feet U.S. P-72 point-
per second integrating sampler
05540500 Du Page River at <2.5 open bottle (W)
Shorewood, Ill. <3.0 DH-81 (W)
>3.0 DH-76 (B)
05543500 1Illinois River at <4.0 DH-81 (T)
Marseilles, I11.! >4.0 DH-76 (B)
05550000 Fox River at All open bottle (B)
Algonquin, I1l.
05552500 Fox River at <5.0 open bottle (W)
Dayton, Ill. <6.0 DH-81 (W)
>6.0 DH-76 (B)

! From August 1989 through May 1990, all samples at Illinois River at
Marseilles were collected from the County Highway 15 bridge due to inoperable
tagline and boat.
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Table 4.--Sample containers and preservatives for water-quality
samples collected at the fixed stations

[oz., ounce; °C, degrees Celsius; mL, milliliter; L, liter;
N, normal; dashes (--) indicate not applicable]

Sample designation: Type of sample contained in bottle--RC, raw and chilled;
FCc, filtered and chilled; LC+number, laboratory code that refers to number in
U.S. Geological Survey’s National Water-Quality Laboratory Services catalog
and is used to request a specific type of analytical procedure for a given
constituent; FU, filtered and untreated; FA, filtered and acidified; RU, raw
and untreated; RA, raw and acidified; RAM, raw and acidified with
HNO,+K,+Cr,+0,; FAM, filtered and acidified with HNO;+K;+Cr,+0,.

Sample
Container type Preservative! designation
Parameter group and volume required or color
Illinois Environmental Protection Agency samples
Miscellaneous 32-0z. plastic Chill to 4°C Clear
Nutrients 4-0z. plastic 10 mL 20 percent Yellow
H,S0,/L
Bacteria 6-0z. sterile Chill to 4°C Clear
Cyanide 4-0z. plastic 5 mL 5 N NaOH/L Grey
Metals 8-0z. plastic, 20 mL 50 percent Red?
acid rinsed HNO;/L
Mercury 2-0z. glass 20 mL 50 percent Tan
HNO; + 2.5 percent
K,Cr0,/L
Organic carbon, 2-0z. glass 10 mL 20 percent Purple
total H,S0,/L
011l and grease 32-0z. glass 4 mL 50 percent Orange
H,S0,/L
Phenolics 2-0z. glass 10 mL 20 percent Pink
H,S0,/L
Sulfate, chloride, 8-0z. plastic Chill to 4°C Clear
chloride,
fluoride
Nutrients 250-mL brown 1 mL HgCl, RC, FC
poly, field
rinsed (2)
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Table 4.--Sample containers and preservatives for water-quality

samples collected at the fixed stations--Continued

Sample
Container type Preservative! designation
Parameter group and volume required or color
U.S. Geological Survey samples
Organic carbon, 150-mL baked Chill to 4°C LCO113
dissolved glass
Organic carbon, Petri dish Chill to 4°C LC0305
suspended
Suspended Quart glass -- --
sediment
Bromide, 250-mL poly- -- FU
dissolved ethylene
Molybdenum and 250-mL poly- Acidify to pH FA
antimony, ethylene < 2 w/ HNO4
dissolved
Gross alpha and 2-L poly- -- RU
gross beta ethylene
Metals 500-mL poly- 2 mL HNO, RA, FA
ethylene,
acid rinsed
Mercury 250-mL glass, 10 mL HNOz/ RAM, FAM
acid rinsed K,Cr,0,
Sulfate, 500-mL poly- -- RU
chloride, ethylene
fluoride, and
R.0.E. solids
Organic carbon, 125-mL glass -- LCO114
total
Cyanide 250-mL poly- Add NaOH to 1C0o88a,
ethylene pH > 12 LC0023

11linois Environmental Protection Agency sample containers contain
preservative prior to water-quality sample insertion.

2Sample bottles for Illinois Environmental Protection Agency laboratory'’s
metals analyses prepared at U.S. Geological Survey’s Illinois District laboratory
by acid-rinsing bottles before addition of preservative.
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples

[USGS, U.S. Geological Survey; IEPA, Illinois Envirommental Protection Agency;
pS/cm, microsiemens per centimeter at 25 degrees Celsius; mg/L, milligrams
per liter; col/100 mL, colonies per 100 milliliters; pg/L, micrograms
per liter; mm, millimeter; NTU, nephelometric-turbidity units;

dashes (--) indicate missing data or not applicable.

Footnotes at end of table]

Station
Date number

01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000
01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000

Analysi
result

980
903
930
1,720
738
678
1,890
1,380
985
672
1,490
733
649
661
664
665

H

s Analysis Difference
result Average in given
duplicate 1 duplicate 2  value units?!
Field Measurements
Specific conductance S/cm) (00095

980 980 0

903 903 0

900 915 30

1,720 1,720 0

742 740 4

678 678 0

1,890 1,890 0

1,380 1,380 0

946 965.5 39

668 670 4

1,490 1,490 0

751 742 18

639 644 10

677 669 16

660 662 4

667 666 2

standard units 00400

.19 8.19 8.19 0

.33 8.33 8.33 0
.74 7.83 7.785 .09
.08 8.88 8.98 .20
47 8.36 8.415 11

.81 8.81 8.81 0

.31 8.31 8.31 0

.05 8.05 8.05 0
.39 8.41 8.40 .02
.31 8.38 8.345 .07
.66 8.62 8.64 .04
.14 8.22 8.18 .08
.31 7.51 7.41 .20
.92 8.95 8.935 .03
.18 8.26 8.22 .08
.37 8.39 8.38 .02

00 CO 00 ~J 00 00 00 OO0 OO0 00 OO0 OO0 \O ~J 00 ™

w
w

Percent
difference?
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A

A

A

A
HEMHWHRHRHRFROOOKFNMHOO
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units? difference?

Field Measurements--Continued

Acidit mg/L._as H 71825

01-14-88 05543500 1 1 1 0 0
01-14-88 05552500 0 0 0 0 0
04-06-88 05536995 12 11 11.5 1 8
07-07-88 05540500 0 0] 0 0 0
07-07-88 05550000 0 0 0 0 0
10-13-88 05526000 0 0 0 0 0
10-13-88 05540500 0 0 0 0 0
01-11-89 05532500 10 15 12.5 5 50
01-11-89 05550000 0 (0] 0 0 0
04-03-89 05526000 0 0 0 0 0
04-06-89 05540500 0 0 0 0 0
07-10-89 05543500 1 2 1.5 1 100
07-12-89 05536995 16 17 16.5 1 6
10-03-89 05552500 0 0 0 0 0
10-05-89 05520500 11 16 13.5 5 45
08-08-90 05550000 0 0 0 0 0
Alkalinity, water, whole, total (mg/L as CaC0O;) (00410)
01-14-88 05543500 270 260 265 10 4
01-14-88 05552500 346 393 369.5 47 14
04-06-88 05536995 180 178 179 2 1
07-07-88 05540500 258 270 264 12 5
07-07-88 05550000 199 199 199 0 0

10-13-88 05526000 -- -- -- --
10-13-88 05540500 -- -- -- -- --
01-11-89 05532500 -- -- -- -- --
01-11-89 05550000 -- -- -- -- --
04-03-89 05526000 -- -- -- -- --
04-06-89 05540500 -- -- -- -- --
07-10-89 05543500 -- -- -- -- --
07-12-89 05536995 -- -- -- -- --
10-03-89 05552500 -- -- -- -- --
10-05-89 05520500 -- -- -- -- --
08-08-90 05550000 -- -- -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

Field Measurements--Continued

Alkalinity, water, dissolved (mg/L as CaCO,) (39036)

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

05543500
05552500
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

206
269
179
286
179
252
153
136
196
222
188

198
255
172
282
161
242
163
139
196
217
199

202 8
262 14
175.5 7
284 4
170 18
247 10
158 10
137.5 3
196 0
219.5 5
193.5 11

Carbonate alkalinity (mg/L as CaCOj;) (39086)

05543500
05552500
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

271
346
181
256
198
205
270
176
286
176
253
153
136
194
221
189

258
393
179
271
201
199
251
172
282
158
241
163
139
195
218
191

55

264.5 13
369.5 47
180 2
263.5 15
199.5 3
202 6
260.5 19
174 4
284 4
167 18
247 12
158 10
137.5 3
194.5 1
219.5 3
190 2

NN ONNPOHPOVE
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units!? difference?

Field Measurements--Continued

Carbonate concentration (mg/L as CO,) (00452)

01-14-88 05543500 -- -- -- -- .-
01-14-88 05552500 -- -- -- -- --
04-06-88 05536995 -- -- -- -- --
07-07-88 05540500 -- -- -- -- .-
07-07-88 05550000 -

10-13-88 05526000 0 0 0 0 0
10-13-88 05540500 0 0 0 0 0
01-11-89 05532500 0 0 0 0 0
01-11-89 05550000 0 0 0 0 0
04-03-89 05526000 0 0 0 0 0
04-06-89 05540500 0 0 0 0 0
07-10-89 05543500 0 0 0 0 0
07-12-89 05536995 0 0 0 0 0
10-03-89 05552500 0 0 0 0 0
10-05-89 05520500 0 0 0 0 0
08-08-90 05550000 0 0 0 0 0
Bicarbonate concentration (mg/L as HCO,) (00453)
01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- -- -- --
04-06-88 05536995 - -- -- -- --
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- - -- -- --
10-13-88 05526000 250 243 246.5 7 3
10-13-88 05540500 329 306 317.5 23 7
01-11-89 05532500 215 210 212.5 5 2
01-11-89 05550000 349 344 346.5 5 1
04-03-89 05526000 215 193 204 22 10
04-06-89 05540500 309 294 301.5 15 5
07-10-89 05543500 187 199 193 12 6
07-12-89 05536995 166 170 168 4 2
10-03-89 05552500 237 238 238 1 <1
10-05-89 05520500 270 266 268 4 1
08-08-90 05550000 231 233 232 2 1
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units’? difference?

USGS Laboratory Analyses
Coliform, fecal, membrane filter (col/100 mL 31616

01-14-88 05543500 -- -- -- -- --

01-14-88 05552500 120 84 100 36 30
04-06-88 05536995 -- -- -- -- --
07-07-88 05540500 K12 K12 12 0 0
07-07-88 05550000 -- 46 -- -- --

10-13-88 05526000 -- -- -- -- --
10-13-88 05540500 -- -- -- -- --
01-11-89 05532500 -- -- -- -- --
01-11-89 05550000 -- -- -- -- --

04-03-89 05526000 1,300 1,600 1,400 300 23
04-06-89 05540500 K9 K9 9 0 0
07-10-89 05543500 K13 Kla 13.5 1 8
07-12-89 05536995 2,200 1,800 2,000 400 18
10-03-89 05552500 37 44 40.5 7 19
10-05-89 05520500 200 110 160 90 45
08-08-90 05550000 K16 23 19.5 7 44

E. coli, MTEC, membrane filter (col/100 mL) (31648)

01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- -- -- .-
04-06-88 05536995 -- -- -- -- --
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- -- -- -- --
10-13-88 05526000 -- -- -- -- --
10-13-88 05540500 -- -- -- -- --

01-11-89 05532500 2,900 1,100 2,000 1,800 62
01-11-89 05550000 -- -- -- -- --
04-03-89 05526000 1,900 1,600 1,800 300 16
04-06-89 05540500 K23 K10 16.5 13 57
07-10-89 05543500 250 K180 220 70 28
07-12-89 05536995 1,300 890 1,100 410 32
10-03-89 05552500 K30 K52 41 22 73
10-05-89 05520500 180 120 150 60 33
08-08-90 05550000 K6 K21 13.5 15 250
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1In given Percent
Date number  duplicate duplicate 2 value units?! difference?

USGS Laboratory Analyses--Continued

Nitrogen, NO,, dissolved (mg/L as N) (00613)

01-14-88 05543500 0.100 0.100 0.100 0 0
01-14-88 05552500 .020 .020 .020 0 0
04-06-88 05536995 .25 .25 .25 0 0
07-07-88 05540500 .050 .050 .050 0 0
07-07-88 05550000 <.01 <.01 -- -- --
10-13-88 05526000 <.01 <.01 -- -- --
10-13-88 05540500 .040 .040 .040 0 0
01-11-89 05532500 .070 .070 .070 0 0
01-11-89 05550000 .030 .030 .030 0 0
04-03-89 05526000 .060 .060 .060 0 0
04-06-89 05540500 .060 .060 .060 0 0
07-10-89 05543500 .130 .130 .130 0 0
07-12-89 05536995 .330 .330 .330 0 0
10-03-89 05552500 .010 .020 .015 .010 100
10-05-89 05520500 .010 .010 .010 0 0
08-08-90 05550000 -- -- -- -- --
Nitrogen, NO, + NO;, dissolved (mg/L as N) (00631
01-14-88 05543500 6.50 6.50 6.50 0 0
01-14-88 05552500 5.10 5.00 5.05 .10 2
04-06-88 05536995 2.90 2.90 2.90 0 0
07-07-88 05540500 4.70 4.70 4.70 0 0
07-07-88 05550000 .100 .100 .100 0 0
10-13-88 05526000 .100 .100 .100 0 0
10-13-88 05540500 14.0 13.0 13.5 1.0 7
01-11-89 05532500 4.10 4.10 4.10 0 0
01-11-89 05550000 2.30 2.20 2.25 .10 4
04-03-89 05526000 10.0 10.0 10.0 0 0
04-06-89 05540500 7.10 7.10 7.10 0 0
07-10-89 05543500 3.40 3.40 3.40 0 0
07-12-89 05536995 3.00 3.00 3.00 0 0
10-03-89 05552500 .460 .550 .505 .090 20
10-05-89 05520500 .750 .820 .785 .070 9

08-08-90 05550000 -- -- -- .-
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Table 6.--Results of quality-assurance and quality-control measures;

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2  value units!? difference?
USGS Laboratory Analyses--Continued
Nitrogen, NH,, dissolved (mg/L as N) (00608)
01-14-88 05543500 1.20 1.30 1.25 0.10 8
01-14-88 05552500 .270 .260 .265 .010 4
04-06-88 05536995 3.20 3.10 3.15 .10 3
07-07-88 05540500 .030 .030 .030 0 0
07-07-88 05550000 .040 .040 .040 0 0
10-13-88 05526000 .020 .020 .020 0 0
10-13-88 05540500 .050 .050 .050 0 0
01-11-89 05532500 .510 .500 .505 .010 2
01-11-89 05550000 .190 .230 .210 .040 21
04-03-89 05526000 .080 .080 .080 0 0
04-06-89 05540500 .060 .060 .060 0 0
07-10-89 05543500 .110 .110 .110 0 0
07-12-89 05536995 1.70 1.70 1.70 0 0
10-03-89 05552500 .020 .010 .015 .010 50
10-05-89 05520500 .030 .030 .030 0 0
08-08-90 05550000 -- -- -- -- --
Nitrogen, total kjeldahl (mg/L as N) (00625)
01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- -- -- --
04-06-88 05536995 5.8 6.1 5.95 .3 5
07-07-88 05540500 1.7 1.8 1.75 .1 6
07-07-88 05550000 2.3 .80 1.55 1.5 65
10-13-88 05526000 .50 .70 .60 .20 40
10-13-88 05540500 1.0 1.1 1.05 .1 10
01-11-89 05532500 1.5 1.5 1.5 0 0
01-11-89 05550000 1.3 1.3 1.3 0 0
04-03-89 05526000 1.1 1.3 1.2 .2 18
04-06-89 05540500 1.0 .90 .95 1 10
07-10-89 05543500 .80 .80 .80 0 0
07-12-89 05536995 2.6 2.6 2.6 0 0
10-03-89 05552500 2.3 2.4 2.35 .1 4
10-05-89 05520500 .40 .70 .55 .3 75
08-08-90 05550000 -- -- -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units! difference?

USGS Laboratory Analyses--Continued

Nitrogen, dissolved kjeldahl (mg/L as N) (00623)

01-14-88 05543500 -- -- -- -- -
01-14-88 05552500 -

04-06-88 05536995 4.1 4.0 4.05 0.1 2
07-07-88 05540500 <.2 .80 -- -- --
07-07-88 05550000 1.4 .50 .95 .9 64
10-13-88 05526000 .50 .50 .50 0 0
10-13-88 05540500 1.0 1.0 1.0 0 0
01-11-89 05532500 1.2 1.4 1.3 .2 17
01-11-89 05550000 1.1 1.2 1.15 .1 9
04-03-89 05526000 .90 .80 .85 .10 11
04-06-89 05540500 1.0 .90 .95 .10 10
07-10-89 05543500 .70 .60 .65 .10 14
07-12-89 05536995 1.0 2.9 1.95 1.9 190
10-03-89 05552500 .70 .50 .60 .20 29
10-05-89 05520500 .40 .50 .45 .10 25

08-08-90 05550000 -- -- -- -- -
Phosphorus, total (mg/l. as P 00665

01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- -- -- --

04-06-88 05536995 1.30 1.00 1.15 0.30 23
07-07-88 05540500 .780 1.70 1.24 .92 118
07-07-88 05550000 .250 .250 .250 0 0
10-13-88 05526000 .020 .020 .020 0 0
10-13-88 05540500 2.30 2.20 2.25 .10 4
01-11-89 05532500 .630 .620 .625 .010 2
01-11-89 05550000 .070 .080 .075 .010 14
04-03-89 05526000 .140 .140 .140 0 0
04-06-89 05540500 .720 .720 .720 0 0
07-10-89 05543500 .290 .300 .295 .010 3
07-12-89 05536995 .430 .410 .420 .020 5
10-03-89 05552500 .190 .190 .190 0 0
10-05-89 05520500 .040 .050 .045 .010 25

08-08-90 05550000 -- -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
USGS Laboratory Analyses--Continued
Phosphorus, dissolved (mg/L as P) (00666
01-14-88 05543500 -- -- - -- --
01-14-88 05552500 -- -- - -- --
04-06-88 05536995 0.410 0.420 0.415 0.010 2
07-07-88 05540500 .620 .630 .625 .010 2
07-07-88 05550000 .040 .040 .040 0 0
10-13-88 05526000 .010 .010 .010 0 0
10-13-88 05540500 2.20 2.20 2.20 0 0
01-11-89 05532500 .580 .570 .575 .010 2
01-11-89 05550000 .010 .010 .010 0 0
04-03-89 05526000 .060 .060 .060 0 0
04-06-89 05540500 .650 .660 .655 .010 2
07-10-89 05543500 .230 .260 .245 .030 13
07-12-89 05536995 .380 .380 .380 0 0
10-03-89 05552500 .020 .010 .015 .010 50
10-05-89 05520500 <.010 <.010 - -- --
08-08-90 05550000 -- -- - -- --
Phosphorus, ortho, dissolved (mg/L as P 00671
01-14-88 05543500 0.200 0.210 0.205 0.010 5
01-14-88 05552500 .080 .080 .080 0 0
04-06-88 05536995 .320 .320 .320 0 0
07-07-88 05540500 .520 .550 .535 .030 6
07-07-88 05550000 .030 .020 .025 .010 33
10-13-88 05526000 .020 .020 .020 0 0
10-13-88 05540500 2.10 2.40 2.25 .30 14
01-11-89 05532500 .540 .540 .540 0 0
01-11-89 05550000 <.010 <.010 - -- --
04-03-89 05526000 .050 .050 .050 0 0
04-06-89 05540500 .640 .620 .630 .020 3
07-10-89 05543500 .240 .240 .240 0 0
07-12-89 05536995 .320 .330 .325 .010 3
10-03-89 05552500 <.010 <.010 - -- --
10-05-89 05520500 .020 .020 .020 0 0
08-08-90 05550000 -- -- - -- --
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 __value units!? difference?

USGS Laboratory Analyses--Continued

Carbon, organic, dissolved (mg/L as C) (00681)

01-14-88 05543500 4.9 4.9 4.9 0 0
01-14-88 05552500 5.8 5.8 5.8 0 0
04-06-88 05536995 7.9 7.6 7.75 .3 4
07-07-88 05540500 6.0 5.8 5.9 .2 3
07-07-88 05550000 8.7 10 9.35 1.3 15
10-13-88 05526000 5.2 5.3 5.25 .1 2
10-13-88 05540500 5.0 5.1 5.05 .1 2
01-11-89 05532500 6.5 5.3 5.9 1.2 18
01-11-89 05550000 6.5 5.0 5.75 1.5 23
04-03-89 05526000 4.6 4.6 4.6 0 0
04-06-89 05540500 4.3 4.1 4.2 .2 5
07-10-89 05543500 5.1 5.2 5.15 .1 2
07-12-89 05536995 4.9 4.8 4.85 .1 2
10-03-89 05552500 7.3 6.6 6.95 7 10
10-05-89 05520500 4.2 4.0 4.1 .2 5
08-08-90 05550000 8.8 8.5 8.65 .3 3
Carbon, organic, suspended (mg/L as C) (00689)
01-14-88 05543500 1.0 0.40 0.70 0.6 60
01-14-88 05552500 .40 .20 .30 .20 50
04-06-88 05536995 3.0 2.9 2.95 .1 3
07-07-88 05540500 1.3 3.2 2.25 1.9 146
07-07-88 05550000 >5 >5 -- -- --
10-13-88 05526000 .50 .30 .40 .20 40
10-13-88 05540500 .60 .60 .60 0 0
01-11-89 05532500 1.0 .90 .95 .1 10
01-11-89 05550000 1.1 .90 1.0 .2 18
04-03-89 05526000 .90 .90 .90 0 0
04-06-89 05540500 .50 .50 .50 0 0
07-10-89 05543500 1.2 1.1 1.15 .1 8
07-12-89 05536995 .50 .50 .50 0 0
10-03-89 05552500 3.4 >5 -- -- --
10-05-89 05520500 .40 .30 .35 .10 25
08-08-90 05550000 4.4 2.8 3.6 1.6 36
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2  value units? difference?
USGS Laboratory Analyses--Continued
Chlorophyll-a (pg/L) (32209)
01-14-88 05543500 1.6 1.2 l.4 0.4 25
01-14-88 05552500 1.7 1.7 1.7 0 0
04-06-88 05536995 4.9 4.6 4.75 .3 6
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- -- -- -- --
10-13-88 05526000 2.8 12 7.4 9.2 329
10-13-88 05540500 -- 2.7 -- -- --
01-11-89 05532500 1.1 .4 .75 .7 64
01-11-89 05550000 5.0 5.8 5.4 .8 16
04-03-89 05526000 3.2 3.6 3.4 4 12
04-06-89 05540500 1.2 1.7 1.45 .5 42
07-10-89 05543500 4.9 4.7 4.8 .2 4
07-12-89 05536995 1.6 1.7 1.65 .1 6
10-03-89 05552500 62 29 45.5 33 53
10-05-89 05520500 .95 .95 .95 0 0
08-08-90 05550000 -- -- -- -- --
Suspended sediment (mg/L) (80154
01-14-88 05543500 11 13 12 2 18
01-14-88 05552500 12 7 9.5 5 42
04-06-88 05536995 68 70 69 2 3
07-07-88 05540500 16 14 15 2 12
07-07-88 05550000 35 40 37.5 5 14
10-13-88 05526000 24 5 14.5 19 79
10-13-88 05540500 20 20 20 0 0
01-11-89 05532500 35 35 35 0 0
01-11-89 05550000 26 32 29 6 23
04-03-89 05526000 51 56 53.5 5 10
04-06-89 05540500 6 7 6.5 1 17
07-10-89 05543500 25 24 24.5 1 4
07-12-89 05536995 7 6 6.5 1 14
10-03-89 05552500 35 38 36.5 3 9
10-05-89 05520500 32 45 38.5 13 41
08-08-90 05550000 25 36 30.5 11 44
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Station
Date number

01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000
01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000

Analysis
result

duplicate 1 duplicate 2

90
73
93
96
100
96
98
100
93
98
100
100
95
100
96
92

98
98
69
95
53
69
100
77
81
89
100
65
50
49
99

Analysis Difference
result Average in given Percent
value units!? difference?
USGS Laboratory Analyses--Continued
Percent finer than 0.062 mm (70331)
84 87 6 7
85 79 12 16
92 92.5 1 1
94 95 2 2
98 99 2 2
97 96.5 1 1
98 98 0 0
100 100 0 0
92 92.5 1 1
98 98 0 0
100 100 0 0
100 100 0 0
100 98 5 5
99 99.5 1 1
93 94.5 3 3
94 93 2 2
IEPA Laboratory Analyses
Calcium, total (mg/L as Ca) (00916)
99 98.5 1 1
97 97.5 1 1
71 70 2 3
93 94 2 2
53 53 0 0
70 69.5 1 1
49 74.5 51 51
77 77 0 0
81 81 0 0
86 87.5 3 3
100 100 0 0
65 65 0 0
49 49.5 1 2
49 49 0 0
99 99 0 0
47 47.5 1 2

48
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given
Date number duplicate 1 duplicate 2 value units?
IEPA Laboratory Analyses--Continued
Calcium, dissolved (mg/L as Ca) (00915)
01-14-88 05543500 97 97 97 0
01-14-88 05552500 96 98 97 2
04-06-88 05536995 66 68 67 2
07-07-88 05540500 94 94 94 0
07-07-88 05550000 48 48 48 0
10-13-88 05526000 69 68 68.5 1
10-13-88 05540500 100 49 74.5 51
01-11-89 05532500 75 76 75.5 1
01-11-89 05550000 80 80 80 0
04-03-89 05526000 72 -- -- --
04-06-89 05540500 100 100 100 0
07-10-89 05543500 64 64 64 0
07-12-89 05536995 49 50 49.5 1
10-03-89 05552500 44 44 44 0
10-05-89 05520500 98 97 97.5 1
08-08-90 05550000 44 44 44 0
Magnesium, total (mg/L _as M 00927
01-14-88 05543500 36 37 36.5 1
01-14-88 05552500 48 48 48 0
04-06-88 05536995 27 28 27.5 1
07-07-88 05540500 45 44 44.5 1
07-07-88 05550000 41 41 41 0
10-13-88 05526000 32 33 32.5 1
10-13-88 05540500 48 17 32.5 31
01-11-89 05532500 31 31 31 0
01-11-89 05550000 47 47 47 0
04-03-89 05526000 30 29 29.5 1
04-06-89 05540500 46 46 46 0
07-10-89 05543500 24 24 24 0
07-12-89 05536995 16 16 16 0
10-03-89 05552500 41 41 41 0
10-05-89 05520500 30 30 30 0
08-08-90 05550000 36 36 36 0
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1in given Percent
Date number _ duplicate 1 duplicate 2 value units!? difference?

IEPA Laboratory Analyses--Continued

Magnesium, dissolved (mg/L as Mg) (00925)

01-14-88 05543500 36 36 36 0 0
01-14-88 05552500 47 48 47.5 1 2
04-06-88 05536995 26 26 26 0 0
07-07-88 05540500 45 44 44.5 1 2
07-07-88 05550000 41 41 41 0 0
10-13-88 05526000 32 32 32 0 0
10-13-88 05540500 47 17 32 30 64
01-11-89 05532500 30 30 30 0 0
01-11-89 05550000 46 47 46.5 1 2
04-03-89 05526000 24 -- -- -- --
04-06-89 05540500 46 46 46 0 0
07-10-89 05543500 23 24 23.5 1 4
07-12-89 05536995 16 16 16 0 0
10-03-89 05552500 40 40 40 0 0
10-05-89 05520500 30 29 29.5 1 3
08-08-90 05550000 36 36 36 0 0
Sodium, total (mg/L as Na) (00929)
01-14-88 05543500 58 59 58.5 1 2
01-14-88 05552500 31 31 31 0 0
04-06-88 05536995 82 85 83.5 3 4
07-07-88 05540500 200 200 200 0 0
07-07-88 05550000 37 37 37 0 0
10-13-88 05526000 38 38 38 0 0
10-13-88 05540500 230 56 143 174 76
01-11-89 05532500 150 150 150 0 0
01-11-89 05550000 54 56 55 2 4
04-03-89 05526000 10 10 10 0 0
04-06-89 05540500 150 150 150 0 0
07-10-89 05543500 50 50 50 0 0
07-12-89 05536995 57 56 56.5 1 2
10-03-89 05552500 41 42 41.5 1 2
10-05-89 05520500 12 11 11.5 1 8
08-08-90 05550000 34 33 33.5 1 3
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference
IEPA Laboratory Analyses--Continued
Sodium, dissolved (mg/L as Na) (00930)
01-14-88 05543500 58 57 57.5 1 2
01-14-88 05552500 31 31 31 0 0
04-06-88 05536995 83 84 83.5 1 1
07-07-88 05540500 200 200 200 0 0
07-07-88 05550000 37 37 37 0 0
10-13-88 05526000 38 38 38 0 0
10-13-88 05540500 230 56 143 174 76
01-11-89 05532500 150 160 155 10 7
01-11-89 05550000 54 56 55 2 4
04-03-89 05526000 8.6 -- -- -- --
04-06-89 05540500 -- 150 -- -- --
07-10-89 05543500 49 50 49.5 1 2
07-12-89 05536995 56 57 56.5 1 2
10-03-89 05552500 41 41 41 0 0
10-05-89 05520500 11 11 11 0 0
08-08-90 05550000 34 34 34 0 0
Potassium, total (mg/L as K) (00937)
01-14-88 05543500 4.1 3.7 3.9 0.4 10
01-14-88 05552500 2.7 2.7 2.7 0 0
04-06-88 05536995 5.2 5.3 5.25 .1 2
07-07-88 05540500 11 11 11 0 0
07-07-88 05550000 2.9 2.9 2.9 0 0
10-13-88 05526000 3.2 3.3 3.25 .1 3
10-13-88 05540500 13 5.1 9.05 7.9 61
01-11-89 05532500 6.8 6.8 6.8 0 0
01-11-89 05550000 3.3 3.4 3.35 .1 3
04-03-89 05526000 1.4 .36 .88 1.04 74
04-06-89 05540500 6.8 6.8 6.8 0 0
07-10-89 05543500 4.0 4.5 4.25 .5 12
07-12-89 05536995 4.3 4.3 4.3 0 0
10-03-89 05552500 3.0 3.2 3.1 .2 7
10-05-89 05520500 1.1 1.6 1.35 .5 45
08-08-90 05550000 2.2 2.7 2.45 .5 23
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Potassium, dissolved (mg/L as K) (00935)

01-14-88 05543500 3.9 3.8 3.85 0.1 3
01-14-88 05552500 2.6 2.8 2.7 .2 8
04-06-88 05536995 5.0 5. 5.05 .1 2
07-07-88 05540500 10 10 10 0 0
07-07-88 05550000 2.8 2.7 2.75 .1 4
10-13-88 05526000 3.2 3.2 3.2 0 0
10-13-88 05540500 13 5.0 9.0 8 62
01-11-89 05532500 6.5 6.6 6.55 1 2
01-11-89 05550000 3.2 3.4 3.3 2 6
04-03-89 05526000 .80 -- -- -- --
04-06-89 05540500 6.3 6.9 6.6 .6 10
07-10-89 05543500 4.2 4.1 4.15 .1 2
07-12-89 05536995 5.5 4.3 4.9 1.2 22
10-03-89 05552500 3.3 3.8 3.55 .5 15
10-05-89 05520500 .87 1.8 1.34 .93 107
08-08-90 05550000 2.0 2.8 2.4 .8 40
Sulfate, total L _as SO,) (00946)
01-14-88 05543500 120 120 120 0 0
01-14-88 05552500 70 71 70.5 1 1
04-06-88 05536995 90 90 90 0 0
07-07-88 05540500 200 200 200 0 0
07-07-88 05550000 55 55 55 0 0
10-13-88 05526000 100 100 100 0 0
10-13-88 05540500 190 180 185 10 5
01-11-89 05532500 -- -- -- -- --
01-11-89 05550000 -- -- -- -- --
04-03-89 05526000 -- -- -- -- --
04-06-89 05540500 -- -- -- -- --
07-10-89 05543500 86 88 87 2 2
07-12-89 05536995 72 70 71 2 3
10-03-89 05552500 70 72 71 2 3
10-05-89 05520500 130 130 130 0 0
08-08-90 05550000 50 48 49 2 4
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Sulfate, dissolved (mg/L as SO,) (00945)

01-14-88 05543500 120 120 120 0 0
01-14-88 05552500 70 70 70 0 0
04-06-88 05536995 89 90 89.5 1 1
07-07-88 05540500 200 200 200 0 0
07-07-88 05550000 56 56 56 0 0
10-13-88 05526000 100 100 100 0 0
10-13-88 05540500 190 190 190 0 0
01-11-89 05532500 110 110 110 0 0
01-11-89 05550000 93 94 93.5 1 1
04-03-89 05526000 100 98 99 2 2
04-06-89 05540500 140 140 140 0 0
07-10-89 05543500 88 88 88 0 0
07-12-89 05536995 72 72 72 0 0
10-03-89 05552500 70 72 71 2 3
10-05-89 05520500 130 130 130 0 0
08-08-90 05550000 49 48 48.5 1 2
Chloride, dissolved (mg/L as Cl) (00940)
01-14-88 05543500 90 93 91.5 3 3
01-14-88 05552500 59 58 58.5 1 2
04-06-88 05536995 120 120 120 0 0
07-07-88 05540500 320 320 320 0 0
07-07-88 05550000 71 72 71.5 1 1
10-13-88 05526000 49 49 49 0 0
10-13-88 05540500 370 360 365 10 3
01-11-89 05532500 280 280 280 0 0
01-11-89 05550000 100 100 100 0 0
04-03-89 05526000 32 31 31.5 1 3
04-06-89 05540500 250 250 250 0 0
07-10-89 05543500 70 69 69.5 1 1
07-12-89 05536995 71 69 70 2 3
10-03-89 05552500 71 71 71 0 0
10-05-89 05520500 24 24 24 0 0
08-08-90 05550000 65 65 65 0 0
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 _ value units?! difference?

IEPA Laboratory Analyses--Continued

Fluoride, total (mg/L as F) (00951)

01-14-88 05543500 0.5 0.5 0.5 0 0
01-14-88 05552500 .2 .2 .2 0 0
04-06-88 05536995 .7 .8 .75 .1 14
07-07-88 05540500 .7 .7 .7 0] 0
07-07-88 05550000 .2 .2 .2 0 0
10-13-88 05526000 .3 .3 .3 0 0
10-13-88 05540500 .9 .9 .9 0 0
01-11-89 05532500 .5 .5 .5 0 0
01-11-89 05550000 .3 .3 .3 0 0
04-03-89 05526000 .2 .2 .2 0 0
04-06-89 05540500 .4 A .4 0 0
07-10-89 05543500 .6 .6 .6 0 0
07-12-89 05536995 .8 .7 75 1 12
10-03-89 05552500 iy .5 .45 1 25
10-05-89 05520500 .2 .1 .15 .1 50
08-08-90 05550000 .2 .2 .2 0 0
Fluoride, dissolved (mg/L as F) (00950)
01-14-88 05543500 0.46 0.48 0.47 0.02 4
01-14-88 05552500 .22 .20 .21 .02 9
04-06-88 05536995 .70 .76 .73 .06 9
07-07-88 05540500 .69 .69 .69 0 0
07-07-88 05550000 .21 .18 .195 .03 14
10-13-88 05526000 .27 .26 .265 .01 4
10-13-88 05540500 .85 .90 .875 .05 6
01-11-89 05532500 -- -- -- -- --
01-11-89 05550000 -- -- -- -- --
04-03-89 05526000 -- -- -- -- -~
04-06-89 05540500 -- -- -- -- --
07-10-89 05543500 .54 .62 .58 .08 15
07-12-89 05536995 .77 71 .74 .06 8
10-03-89 05552500 41 42 L415 .01 2
10-05-89 05520500 .14 .13 .135 .01 7
08-08-90 05550000 .16 .16 .16 0 0
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Solids, residue on evaporation at 180°C (mg/L 70300

01-14-88 05543500 593 570 581.5 23 4
01-14-88 05552500 532 518 525 14 3
04-06-88 05536995 542 548 545 6 1
07-07-88 05540500 1,160 1,180 1,170 20 2
07-07-88 05550000 513 500 506.5 13 3
10-13-88 05526000 453 453 453 0 0
10-13-88 05540500 1,200 1,200 1,200 0 0
01-11-89 05532500 832 832 832 0 0
01-11-89 05550000 592 616 604 24 4
04-03-89 05526000 446 454 450 8 2
04-06-89 05540500 893 876 884.5 17 2
07-10-89 05543500 504 454 479 50 10
07-12-89 05536995 386 378 382 8 2
10-03-89 05552500 394 400 397 6 2
10-05-89 05520500 459 457 458 2 <1
08-08-90 05550000 383 401 392 18 5
Solids, total suspended (mg/L) (00530)
01-14-88 05543500 <1 <1 -- -- --
01-14-88 05552500 <1 <1 -- -- --
04-06-88 05536995 68 74 71 6 9
07-07-88 05540500 20 17 18.5 3 15
07-07-88 05550000 61 55 58 6 10
10-13-88 05526000 4 4 4 0 0
10-13-88 05540500 19 16 17.5 3 16
01-11-89 05532500 36 33 34.5 3 8
01-11-89 05550000 6 10 8 4 67
04-03-89 05526000 56 56 56 0 0
04-06-89 05540500 8 8 8 0 0
07-10-89 05543500 20 25 22.5 5 25
07-12-89 05536995 8 6 7 2 25
10-03-89 05552500 53 53 53 0] 0
10-05-89 05520500 7 8 7.5 1 14
08-08-90 05550000 49 67 58 18 37
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
IEPA Laboratory Analyses--Continued
Solids, volatile (mg/L) (00535
01-14-88 05543500 <1 <1 -- -- --
01-14-88 05552500 <1 <l -- -- --
04-06-88 05536995 25 36 30.5 11 44
07-07-88 05540500 10 9 9.5 1 10
07-07-88 05550000 26 25 25.5 1 4
10-13-88 05526000 3 2 2.5 1 33
10-13-88 05540500 7 4 5.5 3 43
01-11-89 05532500 7 8 7.5 1 14
01-11-89 05550000 6 8 7 2 33
04-03-89 05526000 10 9 9.5 1 10
04-06-89 05540500 4 3 3.5 1 25
07-10-89 05543500 10 11 10.5 1 10
07-12-89 05536995 3 2 2.5 1 33
10-03-89 05552500 30 34 32 4 13
10-05-89 05520500 2 2 2 0 0
08-08-90 05550000 21 28 24.5 7 33
Coliform, fecal, membrane filter (col/100 mL) (31616)
01-14-88 05543500 110 70 90 40 36
01-14-88 05552500 -- -- -- -- --
04-06-88 05536995 K13,000 -- -- -- --
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- -- -- -- --
10-13-88 05526000 40 <10 -- -- --
10-13-88 05540500 600 110 355 490 82
01-11-89 05532500 2,000 3,400 2,700 1,400 70
01-11-89 05550000 <10 <10 -- -- --
04-03-89 05526000 -- -- -- -- --
04-06-89 05540500 -- -- -- -- --
07-10-89 05543500 -- -- -- -- --
07-12-89 05536995 -- -- -- -- --
10-03-89 05552500 37 44 40.5 7 19
10-05-89 05520500 200 110 160 90 45
08-08-90 05550000 16 23 19.5 7 44
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units? difference?
IEPA Laboratory Analyses--Continued
Nitrogen, NO, + NO,, total (mg/L as N) (00630)
01-14-88 05543500 6.60 6.50 6.55 0.10 2
01-14-88 05552500 5.30 5.40 5.35 .10 2
04-06-88 05536995 2.70 2.70 2.70 0 0
07-07-88 05540500 4.50 4.60 4.55 .10 2
07-07-88 05550000 <.100 <.100 -- - --
10-13-88 05526000 <.100 <.100 -- - --
10-13-88 05540500 13.0 13.0 13.0 0 0
01-11-89 05532500 4.30 4.20 4.25 .10 2
01-11-89 05550000 2.40 2.40 2.40 0 0
04-03-89 05526000 10.7 10.7 10.7 0 0
04-06-89 05540500 7.70 7.50 7.60 .20 3
07-10-89 05543500 3.40 3.40 3.40 0 0
07-12-89 05536995 2.90 2.90 2.90 0 0
10-03-89 05552500 .500 .500 .500 0 0
10-05-89 05520500 .740 .740 .740 0 0
08-08-90 05550000 .030 .020 .025 .010 33
Nitrogen, NO, + NO;, dissolved (mg/L as N) (00631)
01-14-88 05543500 6.50 6.50 6.50 0 0
01-14-88 05552500 5.20 5.30 5.25 .10 2
04-06-88 05536995 2.70 2.70 2.70 0 0
07-07-88 05540500 4,50 4.60 4.55 .10 2
07-07-88 05550000 .150 <.100 -- - --
10-13-88 05526000 <.100 <.100 -- - --
10-13-88 05540500 13.0 13.0 13.0 0
01-11-89 05532500 4.30 4.20 4.25 .10 2
01-11-89 05550000 2.40 2.40 2.40 0 0
04-03-89 05526000 10.7 10.6 10.65 .1 1
04-06-89 05540500 7.70 7.50 7.60 .20 3
07-10-89 05543500 3.40 3.40 3.40 0 0
07-12-89 05536995 2.90 2.90 2.90 0 0
10-03-89 05552500 .500 .500 .500 0 0
10-05-89 05520500 .740 .810 .775 .070 9
08-08-90 05550000 .030 .020 .025 .010 33
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
2

Date number  duplicate 1 duplicate 2 value units? difference

IEPA Laboratory Analyses--Continued

Nitrogen, NH,, total (mg/L as N) (00610)

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

05543500
05525000
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

1.
.230
.20

.100
.100
.100
.100
.490
.200
.090
.180
.150
.20

.050
.100
.120

ANAANW

30

1.

30

.380

ANANANW

.20

.100
.100
.100
.100

.500
.200
.090
.200
.160

1.

80

.050

<.

100

1.
.305
.20

30

0

Nitrogen, NH,, dissolved (mg/L as N) (00608)

05543500
05552500
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

1.
.220
.10

.100
.100
.100
.100
.490
.190
.090
.180
.170
.00

.030
.100
.010

ANNANANW

30

1.

30

.280

ANNANW

.10

.100
.100
.100
.100

.490
.190
.090
.140
.160

.80

.040
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.100
.010

1.
.250
.10

30

0

.150

.010

.020
.010
.40

.060

.040
.010
.20

.010



Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1in given Percent
Date number  duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Nitrogen, total kijeldahl (mg/L as N) (00625)

01-14-88 05543500 2.4 2.4 2.4 0 0
01-14-88 05552500 1.0 1.2 1.1 .2 20
04-06-88 05536995 6.3 6.4 6.35 .1 2
07-07-88 05540500 1.5 1.5 1.5 0 0
07-07-88 05550000 2.0 2.3 2.15 .3 15
10-13-88 05526000 .70 .50 .60 .20 29
10-13-88 05540500 .80 .90 .85 .10 12
01-11-89 05532500 1.8 1.7 1.75 .1 6
01-11-89 05550000 1.5 1.4 1.45 .1 7
04-03-89 05526000 .70 1.0 .85 .3 43
04-06-89 05540500 .70 1.0 .85 .3 43
07-10-89 05543500 1.1 1.1 1.1 0 0
07-12-89 05536995 2.6 2.3 2.45 .3 12
10-03-89 05552500 2.9 2.6 2.75 .3 10
10-05-89 05520500 .20 .20 .20 0 0
08-08-90 05550000 3.2 3.1 3.15 .1 3
Phosphorus, total (mg/L as P) (00665)
01-14-88 05543500 0.300 0.300 0.300 0 0
01-14-88 05552500 .150 .120 .135 .030 20
04-06-88 05536995 1.01 .960 .985 .05 5
07-07-88 05540500 .720 .790 .755 .070 10
07-07-88 05550000 .260 . 240 .250 .020 8
10-13-88 05526000 .028 .030 .029 .002 7
10-13-88 05540500 2.30 2.20 2.25 .10 4
01-11-89 05532500 .610 .630 .620 .020 3
01-11-89 05550000 .110 .100 .105 .010 9
04-03-89 05526000 .130 .130 .130 0 0
04-06-89 05540500 .670 .670 .670 0 0
07-10-89 05543500 .390 .360 .375 .030 8
07-12-89 05536995 .450 .440 445 .010 2
10-03-89 05552500 .220 .190 .205 .030 14
10-05-89 05520500 .080 .100 .090 .020 25
08-08-90 05550000 .160 .136 .148 .024 15
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Phosphorus issolve mg/L _as P 0066
01-14-88 05543500 0.240 0.240 0.240 0 0
01-14-88 05552500 .100 .100 .100 0 0
04-06-88 05536995 .380 .380 .380 0 0
07-07-88 05540500 .530 . 540 .535 .010 2
07-07-88 05550000 .030 <.010 -- -- --
10-13-88 05526000 .020 .020 .020 0 0
10-13-88 05540500 2.20 2.10 2.15 .10 5
01-11-89 05532500 .570 .550 .560 .020 4
01-11-89 05550000 .010 .010 .010 0 0
04-03-89 05526000 .060 .060 .060 0 0
04-06-89 05540500 .650 .660 .655 .010 2
07-10-89 05543500 .270 .260 .265 .010 4
07-12-89 05536995 .390 .390 .390 0 0
10-03-89 05552500 .010 .010 .010 0 0
10-05-89 05520500 .050 .060 .055 .010 20
08-08-90 05550000 .020 .020 .020 0 0
Aluminum, total recoverable (ug/L as Al) (01105)
01-14-88 05543500 120 100 110 20 17
01-14-88 05552500 <50 <50 -- -- --
04-06-88 05536995 790 810 800 20 3
07-07-88 05540500 220 290 255 70 32
07-07-88 05550000 350 340 345 10 3
10-13-88 05526000 120 150 135 30 25
10-13-88 05540500 370 160 265 210 57
01-11-89 05532500 680 660 670 20 3
01-11-89 05550000 110 100 105 10 9
04-03-89 05526000 1,500 140 820 1,360 91
04-06-89 05540500 520 480 500 40 8
07-10-89 05543500 600 560 580 40 7
07-12-89 05536995 150 150 150 0 0
10-03-89 05552500 260 260 260 0 0
10-05-89 05520500 280 290 285 10 4
08-08-90 05550000 240 240 240 0 0
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units!? difference?

IEPA Laboratory Analyses--Continued

Aluminum, dissolved L as Al 01106
01-14-88 05543500 <50 <50 -- -- --
01-14-88 05552500 <50 <50 -- -- --
04-06-88 05536995 180 690 435 510 283
07-07-88 05540500 100 120 110 20 20
07-07-88 05550000 80 73 76.5 7 9
10-13-88 05526000 <50 <50 -- -- -~
10-13-88 05540500 <50 <50 -- -- --
01-11-89 05532500 52 55 53.5 3 6
01-11-89 05550000 62 79 70.5 17 27
04-03-89 05526000 140 -- -- -- --
04-06-89 05540500 410 320 365 90 22
07-10-89 05543500 140 120 130 20 14
07-12-89 05536995 71 <50 -- -- --
10-03-89 05552500 88 -- -- -- --
10-05-89 05520500 88 88 88 0 0
08-08-90 05550000 <50 248 -- -- --
Arsenic, total recoverable (ug/l. as As) (01002)
01-14-88 05543500 <1 1 -- -- --
01-14-88 05552500 <1l <1 -- -- --
04-06-88 05536995 3 3 3 0 0
07-07-88 05540500 2 3 2.5 1 50
07-07-88 05550000 4 4 4 0 0
10-13-88 05526000 2 2 2 0 0
10-13-88 05540500 2 2 2 0 0
01-11-89 05532500 7 2 4.5 5 71
01-11-89 05550000 1 1 1 0 0
04-03-89 05526000 1 1 1 0 0
04-01-89 05540500 1 <1 -- -- --
07-10-89 05543500 2 2 2 0 0
07-12-89 05536995 1 1 1 0 0
10-03-89 05552500 1 1 1 0 0
10-05-89 05520500 2 1 1.5 1 50
08-08-90 05550000 3 2 2.5 1 33
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Arsenic, dissolved L, as As 01000
01-14-88 05543500 1 1 1 0 0
01-14-88 05552500 <1 <1 -- -- --
04-06-88 05536995 2 2 2 0 0
07-07-88 05540500 3 2 2.5 1 33
07-07-88 05550000 3 2 2.5 1 33
10-13-88 05526000 2 2 2 0 0
10-13-88 05540500 2 2 2 0 0
01-11-89 05532500 1 1 1 0 0
01-11-89 05550000 <1 <1 -- -- --
04-03-89 05526000 <l <1 -- -- --
04-06-89 05540500 1 <1 -- -~ --
07-10-89 05543500 2 2 2 0 0
07-12-89 05536995 2 1 1.5 1 50
10-03-89 05552500 1 1 1 0 0
10-05-89 05520500 <1 1 -- -- --
08-08-90 05550000 2 2 2 0 0
Barium, total recoverable L as Ba 01007
01-14-88 05543500 50 50 50 0 0
01-14-88 05552500 70 70 70 0 0
04-06-88 05536995 40 40 40 0 0
07-07-88 05540500 50 50 50 0 0
07-07-88 05550000 70 70 70 0 0
10-13-88 05526000 60 60 60 0 0
10-13-88 05540500 50 20 40 30 60
01-11-89 05532500 30 30 30 0 0]
01-11-89 05550000 50 60 55 10 20
04-03-89 05526000 60 50 55 10 17
04-06-89 05540500 60 60 60 0 0
07-10-89 05543500 40 40 40 0 0
07-12-89 05536995 20 20 20 0 0
10-03-89 05552500 60 60 0 0 0
10-05-89 05520500 60 60 60 0 0
08-08-90 05550000 60 50 55 10 17
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Date

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

Analysis Analysis Difference
Station result result Average in given Percent
number  duplicate 1 duplicate 2 _ value units? difference?

IEPA Laboratory Analyses--Continued

Barium, dissolved 1. as Ba 01005
05543500 43 42 42.5 1 2
05552500 68 69 68.5 1 1
05536995 21 23 22 2 10
05540500 48 48 48 0 0
05550000 58 59 58.5 1 2
05526000 54 53 53.5 1 2
05540500 42 11 26.5 31 74
05532500 30 30 30 0 0
05550000 51 53 52 2 4
05526000 38 -- -- -- --
05540500 59 57 58 2 3
05543500 32 32 32 0 0
05536995 17 17 17 0 0
05552500 47 48 47.5 1 2
05520500 54 53 53.5 1 2
05550000 47 48 47.5 1 2
Beryllium, total recoverable (ug/L as Be) (01012)
05543500 <0.5 <0.5 -- -- --
05552500 <.5 <.5 -- -- --
05536995 <.5 <.5 -- -- --
05540500 <2 <2 -- -- --
05550000 <1 <1 -- -- --
05526000 <.5 <.5 -- -- --
05540500 <.5 <.5 -- -- --
05532500 <.5 <.5 -- -- --
05550000 <.5 <.5 -- -- --
05526000 <.5 <.5 -- -- --
05540500 <l <1 -- -- --
05543500 <.5 <.5 -- -- --
05536995 <.5 <.5 -- -- --
05552500 <.5 <.5 -- -- --
05520500 <.5 <.5 -- -- --
05550000 <.5 <.5 -- -- --
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Table 6.--Results of quality-assurance and gquality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given
Date number duplicate 1 duplicate 2 value units?!
IEPA Laboratory Analyses--Continued
Beryllium, dissolved (pg/L as Be) (01010)
01-14-88 05543500 <0.5 <0.5 -- --
01-14-88 05552500 <.5 <.5 -- --
04-06-88 05536995 <.5 <.5 -- --
07-07-88 05540500 <2 <2 -- --
07-07-88 05550000 <.5 <.5 -- --
10-13-88 05526000 <.5 <.5 -- --
10-13-88 05540500 <.5 <.5 -- --
01-11-89 05532500 <.5 <.5 -- --
01-11-89 05550000 <.5 <.5 -- --
04-03-89 05526000 <.5 -- -- --
04-06-89 05540500 <1 <1 -- --
07-10-89 05543500 <.5 <.5 -- --
07-12-89 05536995 <.5 <.5 -- --
10-03-89 05552500 <.5 <.5 -- --
10-05-89 05520500 <.5 <.5 -- --
08-08-90 05550000 <.5 <.5 -- --
Boron, total recoverable L as B 01022
01-14-88 05543500 140 150 145 10
01-14-88 05552500 67 70 68.5 3
04-06-88 05536995 190 190 190 0
07-07-88 05540500 380 380 380 0
07-07-88 05550000 80 80 80 0
10-13-88 05526000 180 180 180 0
10-13-88 05540500 470 170 320 300
01-11-89 05532500 190 190 190 0
01-11-89 05550000 73 70 71.5 3
04-03-89 05526000 51 58 54.5 7
04-06-89 05540500 230 230 230 0
07-10-89 05543500 140 140 140 0
07-12-89 05536995 120 120 120 0
10-03-89 05552500 120 120 120 0
10-05-89 05520500 52 51 51.5 1
08-08-90 05550000 60 56 58 4
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference

IEPA Laboratory Analyses--Continued

Boron, dissolved L as B) (01020
01-14-88 05543500 140 140 140 0 0
01-14-88 05552500 66 75 70.5 9 14
04-06-88 05536995 190 190 190 0 0
07-07-88 05540500 380 380 380 0 0
07-07-88 05550000 85 77 81 8 9
10-13-88 05526000 180 180 180 0 0
10-13-88 05540500 470 170 320 300 64
01-11-89 05532500 190 190 190 0 0
01-11-89 05550000 72 70 71 2 3
04-03-89 05526000 50 -- -- -- --
04-06-89 05540500 230 230 230 0 0
07-10-89 05543500 -- 140 -- -- --
07-12-89 05536995 120 120 120 0 0
10-03-89 05552500 110 110 110 0 0
10-05-89 05520500 -- 50 -- -- --
08-08-90 05550000 -- -- -- -- --

Cadmium, total recoverable L as Cd) (01027

01-14-88 05543500 0.3 0.3 0.3 0 0
01-14-88 05552500 .1 <.01 -- -- --
04-06-88 05536995 3.5 4.2 3.85 .7 20
07-07-88 05540500 <.1 <.1 -- -- --
07-07-88- 05550000 .1 .1 .1 0 0
10-13-88 05526000 .2 .2 .2 0 0
10-13-88 05540500 .2 <.1 -- -- --
01-11-89 05532500 .3 .3 .3 0
01-11-89 05550000 .1 <.1l -- -- --
04-03-89 05526000 .2 <.1 -- -- --
04-06-89 05540500 <.1 <.1 -- -- --
07-10-89 05543500 .2 .2 .2 0
07-12-89 05536995 .2 .3 .25 .1 50
10-03-89 05552500 .1 .1 .1 0 0
10-05-89 05520500 .1 <.1 -- -- --
08-08-90 05550000 <.1 <.1l -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 __value units? difference?

IEPA Laboratory Analyses--Continued

Cadmium, dissolved L as C 01025
01-14-88 05543500 0.19 0.24 0.215 0.05 26
01-14-88 05552500 .2 .11 .155 .09 45
04-06-88 05536995 .39 .2 .295 .19 49
07-07-88 05540500 <.1 .15 -- -- --
07-07-88 05550000 .19 14 .165 .05 26
10-13-88 05526000 <.l .13 -- -- --
10-13-88 05540500 .26 .23 .245 .03 12
01-11-89 05532500 <.l .2 -- -- --
01-11-89 05550000 .1 -- -- -- --
04-03-89 05526000 .2 <.1 -- -- --
04-06-89 05540500 <.1 .1 -- -- --
07-10-89 05543500 <.l <.1 -- -- --
07-12-89 05536995 <.1l <.1 -- -- --
10-03-89 05552500 <.l <.1 -- -- --
10-05-89 05520500 <.1l <.1 -- -- --
08-08-90 05550000 <.1l <.1l -- -- --

Chromium, total recoverable (ug/L as Cr) (01034)

01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 34 33 33.5 1 3
07-07-88 05540500 11 7 9 4 36
07-07-88 05550000 9 9 9 0 0
10-13-88 05526000 <5 5 -- -- --
10-13-88 05540500 <5 8 -- -- --
01-11-89 05532500 10 11 10.5 1 10
01-11-89 05550000 11 <5 -- -- --
04-03-89 05526000 10 <5 -- -- --
04-06-89 05540500 6 <5 -- -- --
07-10-89 05543500 5.0 25 15 20 400
07-12-89 05536995 5.0 17 11 12 240
10-03-89 05552500 11 16 13.5 5 45
10-05-89 05520500 6 9 7.5 3 50
08-08-90 05550000 <5 <5 -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number _duplicate 1 duplicate 2  value units? difference?

IEPA Laboratory Analyses--Continued

Chromium, dissolved (ug/L as Cr) (01030)

01-14-88 05543500 <5 <5 -- - -
01-14-88 05552500 <5 <5 -- -- -
04-06-88 05536995 <5 <5 -- -- -
07-07-88 05540500 5 8 6.5 3 60
07-07-88 05550000 <5 <5 -- - -
10-13-88 05526000 -- 5 - -- -
10-13-88 05540500 <5 <5 -- -- -
01-11-89 05532500 11 8 9.5 3 27
01-11-89 05550000 9 <5 -- -- -
04-03-89 05526000 5 -- - -- -
04-06-89 05540500 <5 6 -- -- -
07-10-89 05543500 <5 11 -- -- -
07-12-89 05536995 <5 <5 -- - -
10-03-89 05552500 7 7 7 0 0
10-05-89 05520500 7 5 6 2 29
08-08-90 05550000 5 8 6.5 3 60
Cobalt, total recoverable (ug/L as Co) (01037)
01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 <5 <5 -- -- -
07-07-88 05540500 <5 <5 - .- -
07-07-88 05550000 <5 <5 -- - -
10-13-88 05526000 <5 <5 - -- --
10-13-88 05540500 <5 <5 -- -- -
01-11-89 05532500 <5 <5 -- - -
01-11-89 05550000 <5 <5 -- - --
04-03-89 05526000 <5 <5 -- -- -
04-06-89 05540500 <5 <5 -- -- -
07-10-89 05543500 <5 <5 -- -- -
07-12-89 05536995 <5 <5 -- -- -
10-03-89 05552500 <5 <5 - -- -
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 <5 -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2  value units!? difference?

IEPA Laboratory Analyses--Continued

Cobalt, dissolved L _as Co 01035
01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- .-
04-06-88 05536995 <5 <5 .- -- .-
07-07-88 05540500 <5 <5 -- .- --
07-07-88 05550000 <5 <5 -- -- --
10-13-88 05526000 <5 <5 -- -- --
10-13-88 05540500 <5 <5 -- -- .-
01-11-89 05532500 <5 <5 -- -- .-
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 <5 -- -- -- .-
04-06-89 05540500 <5 <5 -- -- .-
07-10-89 05543500 <5 <5 -- -- -
07-12-89 05536995 <5 <5 -- -- --
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 <5 <5 -- -- .-
08-08-90 05550000 <5 <5 -- -- .-

Copper, total recoverable (ug/L as Cu) (01042)

01-14-88 05543500 <5 <5 .- -- -
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 27 26 26.5 1 4
07-07-88 05540500 5 5 5 0 0
07-07-88 05550000 <5 <5 -- -- -
10-13-88 05526000 <5 <5 -- -- -
10-13-88 05540500 12 <5 .- -- .-
01-11-89 05532500 6 9 7.5 3 50
01-11-89 05550000 <5 <5 -- -- .-
04-03-89 05526000 8 <5 -- .- -
04-06-89 05540500 <5 <5 -- -- -
07-10-89 05543500 <5 6 -- -- .-
07-12-89 05536995 <5 <5 -- -- -
10-03-89 05552500 <5 <5 -- -- .-
10-05-89 05520500 <5 <5 -- -- .-
08-08-90 05550000 <5 <5 .- -- .-
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
IEPA Laboratory Analyses--Continued
Copper, dissolved (ug/L as Cu) (01040)
01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 <5 <5 -- -- --
07-07-88 05540500 5 7 2 40
07-07-88 05550000 <5 <5 -- -- --
10-13-88 05526000 <5 <5 -- -- --
10-13-88 05540500 <5 <5 -- -- --
01-11-89 05532500 <5 <5 -- -- --
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 <5 -- -- -- --
04-06-89 05540500 <5 <5 -- -- --
07-10-89 05543500 <5 <5 -- -- --
07-12-89 05536995 <5 <5 -- -- --
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 20 <5 -- -- --
08-08-90 05550000 <5 <5 -- -- --
Iron, total recoverable (ug/L as Fe) (01045)
01-14-88 05543500 390 380 385 10 3
01-14-88 05552500 140 140 140 0 0
04-06-88 05536995 1,300 1,300 1,300 0 0
07-07-88 05540500 200 180 190 20 10
07-07-88 05550000 660 660 660 0 0
10-13-88 05526000 160 180 170 20 12
10-13-88 05540500 540 320 430 220 41
01-11-89 05532500 1,100 1,100 1,100 0 0
01-11-89 05550000 180 280 230 100 56
04-03-89 05526000 1,700 50 875 1,650 97
04-06-89 05540500 270 240 255 30 11
07-10-89 05543500 720 790 755 70 10
07-12-89 05536995 200 190 195 10 5
10-03-89 05552500 330 340 335 10 3
10-05-89 05520500 890 900 895 10 1
08-08-90 05550000 490 560 525 70 14
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
result result Average in given
duplicate 1 duplicate 2 value units!

IEPA Laboratory Analyses--Continued

Iron, dissolved

50
50
<50
50
50
50
100
50
50
50
63
50
50
50
50
50

50
50
<50
50
50
50
290
50
100
50
50
50
50
50
50

Lead, total recoverable

Station
Date number

01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000
01-14-88 05543500
01-14-88 05552500
04-06-88 05536995
07-07-88 05540500
07-07-88 05550000
10-13-88 05526000
10-13-88 05540500
01-11-89 05532500
01-11-89 05550000
04-03-89 05526000
04-06-89 05540500
07-10-89 05543500
07-12-89 05536995
10-03-89 05552500
10-05-89 05520500
08-08-90 05550000

6.
<5
18
<5

5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

3

.2

<5
<5
19
<5
<5
<5
<5

5.4

<5
<5
<5
<5
<5
<5
<5
<5

86

L as Fe) (01046

50 0
50 0
50 0
50 0
50 0
195 190
50 0
75 50
56.5 13
50 0
50 0
50 0
50 0
50 0

L as Pb) (01051

Percent
difference
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number _ duplicate 1 duplicate 2 wvalue units? difference?

IEPA Laboratory Analyses--Continued

Lead, dissolved (ug/l. as Pb) (01049)

01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 <5 <5 -- -- --
07-07-88 05540500 <5 <5 -- -- --
07-07-88 05550000 <5 <5 -- -- --
10-13-88 05526000 <5 <5 -- -- --
10-13-88 05540500 <5 <5 -- -- --
01-11-89 05532500 <5 <5 -- -- --
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 <5 <5 -- -- --
04-06-89 05540500 <5 <5 -- -- --
07-10-89 05543500 <5 <5 -- -- --
07-12-89 05536995 <5 <5 -- -- --
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 <5 -- -- --
Manganese, total recoverable L as Mn 01055
01-14-88 05543500 54 54 54 0 0
01-14-88 05552500 12 12 12 0 0
04-06-88 05536995 79 83 81 4 5
07-07-88 05540500 42 43 42.5 1 2
07-07-88 05550000 120 120 120 0 0
10-13-88 05526000 30 27 28.5 3 10
10-13-88 05540500 23 25 24 2 9
01-11-89 05532500 65 65 65 0 0
01-11-89 05550000 22 23 22.5 1 5
04-03-89 05526000 68 7 37.5 60 90
04-06-89 05540500 28 30 29 2 7
07-10-89 05543500 56 60 58 4 7
07-12-89 05536995 27 27 27 0 0
10-03-89 05552500 38 38 38 0 0
10-05-89 05520500 96 94 95 2 2
08-08-90 05550000 79 77 78 2 3
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference

Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Manganese, dissolved (ug/L as Mn) (01056)

01-14-88 05543500 45 45 45 0 0
01-14-88 05552500 8 8 8 0 0
04-06-88 05536995 57 63 60 6 11
07-07-88 05540500 19 23 21 4 21
07-07-88 05550000 6 5 5.5 1 17
10-13-88 05526000 7 6 6.5 1 14
10-13-88 05540500 9 20 14.5 11 122
01-11-89 05532500 48 49 48.5 1 2
01-11-89 05550000 <5 5 -- -- --
04-03-89 05526000 8 -- -- -- --
04-06-89 05540500 22 22 22 0 0
07-10-89 05543500 6 <5 -- -- --
07-12-89 05536995 22 22 22 0 0
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 46 46 46 0 0
08-08-90 05550000 <5 <5 -- -- --
Mercur total recoverable I, as H 71900

01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- .- -- --
04-06-88 05536995 -- -- .- -- --
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- -- .- -- .-
10-13-88 05526000 -- -- -- -- --
10-13-88 05540500 <0.05 <0.05 -- -- -
01-11-89 05532500 --
01-11-89 05550000 -- -

A
Al
Al
1
]
1
1
]

04-03-89 05526000 <.05 <.05 -- -- --
04-06-89 05540500 <.05 <.05 .- -- --
07-10-89 05543500 -- <.05 -- -- --
07-12-89 05536995 <.05 <.05 -- -- --
10-03-89 05552500 -- <.05 -- -- --
10-05-89 05520500 -- <.05 - .- --
08-08-9¢ 05550000 <.05 <.05 -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2  value units? difference?
IEPA Laboratory Analyses--Continued
Mercury, dissolved (ug/L as Hg) (71890)
01-14-88 05543500 -- -- -- -- --
01-14-88 05552500 -- -- -- -- --
04-06-88 05536995 -- -- -- -- --
07-07-88 05540500 -- -- -- -- --
07-07-88 05550000 -- -- -- -- --
10-13-88 05526000 -- -- -- -- --
10-13-88 05540500 <0.05 <0.05 -~ -- --
01-11-89 05532500 -- -- -- -- --
01-11-89 05550000 -- -- -- -- --
04-03-89 05526000 <.05 <.05 -- -~ --
04-06-89 05540500 <.05 <.05 -- -- --
07-10-89 05543500 -- <.05 -- -- --
07-12-89 05536995 <.05 <.05 -- -- --
10-03-89 05552500 -- <.05 -- -- --
10-05-89 05520500 -- .07 -- -- --
08-08-90 05550000 <.05 <.05 -- -- --
Nickel, total recoverable L as Ni) (01067
01-14-88 05543500 11 9 10 2 18
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 20 20 20 0 0
07-07-88 05540500 <5 <5 -- -- --
07-07-88 05550000 <5 <5 -- -- --
10-13-88 05526000 5 9 7 4 80
10-13-88 05540500 10 24 17 14 140
01-11-89 05532500 7 10 8.5 3 43
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 6 <5 -- -- --
04-06-89 05540500 7 6 6.5 1 14
07-10-89 05543500 15 33 24 18 120
07-12-89 05536995 10 12 11 2 20
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 <5 -- -- -
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Table 6.--Results of quality-assurance and quality-control measures:

process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Nickel, dissolved L as Ni 01065
01-14-88 05543500 7 11 9 4 57
01-14-88 05552500 <5 6 .- -- --
04-06-88 05536995 15 11 13 4 27
07-07-88 05540500 <5 <5 -- -- --
07-07-88 05550000 <5 <5 .- -- --
10-13-88 05526000 -- 6 .- -- --
10-13-88 05540500 9 22 15.5 13 144
01-11-89 05532500 8 <5 -- -- --
01-11-89 05550000 <5 <5 -- .- --
04-03-89 05526000 5 -- -- -- --
04-06-89 05540500 <5 7 -- -- --
07-10-89 05543500 13 10 11.5 3 23
07-12-89 05536995 -- 11 - - --
10-03-89 05552500 6 <5 -- -- --
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 10 .- -- --

Selenium, dissolved (ug/L as Se) (01145)

01-14-88 05543500 <1 <1 -- .- --
01-14-88 05552500 <1 <1 -- -- --
04-06-88 05536995 <1 <1 -- .- --
07-07-88 05540500 <1 <1 -- -- .-
07-07-88 05550000 <1 <1 -- -- --
10-13-88 05526000 <1 <1 -- .- --
10-13-88 05540500 <1 <1 -- -- --
01-11-89 05532500 <1 <1 -- -- --
01-11-89 05550000 <1 <1 -- -- --
04-03-89 05526000 2 2 2 0 0
04-06-89 05540500 <1 <1 -- .- --
07-10-89 05543500 <1 <1 -- -- --
07-12-89 05536995 <1 <1 -- -- --
10-03-89 05552500 <1 <1 -- .- --
10-05-89 05520500 <1 <1 -- .- --
08-08-90 05550000 <1 <1 -- .- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number _duplicate 1 duplicate 2  value units? difference?

IEPA Laboratory Analyses--Continued

Silver, total recoverable (ug/l. as Ag) (01077)

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

01-14-88
01-14-88
04-06-88
07-07-88
07-07-88
10-13-88
10-13-88
01-11-89
01-11-89
04-03-89
04-06-89
07-10-89
07-12-89
10-03-89
10-05-89
08-08-90

05543500
05552500
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

05543500
05552500
05536995
05540500
05550000
05526000
05540500
05532500
05550000
05526000
05540500
05543500
05536995
05552500
05520500
05550000

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3

Silver, dissolved (ug/L as Ag) (01075)

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units?! difference?

IEPA Laboratory Analyses--Continued

Strontium, total recoverable L _as Sr 01082
01-14-88 05543500 290 290 290 0 0
01-14-88 05552500 440 440 440 0 0
04-06-88 05536995 250 260 255 10 4
07-07-88 05540500 690 680 685 10 1
07-07-88 05550000 460 460 460 0 0
10-13-88 05526000 280 280 280 0 0
10-13-88 05540500 880 180 530 700 80
01-11-89 05532500 550 540 545 10 2
01-11-89 05550000 1,200 1,200 1,200 0 0
04-03-89 05526000 240 230 235 10 4
04-06-89 05540500 480 490 485 10 2
07-10-89 05543500 240 240 240 0 0
07-12-89 05536995 210 200 205 10 5
10-03-89 05552500 440 440 440 0 0
10-05-89 05520500 160 160 160 0 0
08-08-90 05550000 500 480 490 20 4
Strontium, dissolved L as Sr 01080
01-14-88 05543500 290 280 285 10 3
01-14-88 05552500 430 440 435 10 2
04-06-88 05536995 240 250 245 10 4
07-07-88 05540500 690 680 685 10 1
07-07-88 05550000 450 440 445 10 2
10-13-88 05526000 280 270 275 10 4
10-13-88 05540500 870 180 525 690 79
01-11-89 05532500 530 -- -- -- --
01-11-89 05550000 1,200 1,200 1,200 0 0
04-03-89 05526000 200 -- -- -- --
04-06-89 05540500 -- 480 -- -- --
07-10-89 05543500 240 240 240 0 0
07-12-89 05536995 200 210 205 10 5
10-03-89 05552500 410 410 410 0 0
10-05-89 05520500 160 160 160 0 0
08-08-90 05550000 480 470 475 10 2
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number _ duplicate 1 duplicate 2 value units!? difference?

IEPA Laboratory Analyses--Continued

Vanadium, total recoverable (ug/L as V) (01087)

01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 <5 <5 -- -- -
07-07-88 05540500 5 6 5.5 1 20
07-07-88 05550000 <5 <5 -- -- --
10-13-88 05526000 <5 <5 -- -- -
10-13-88 05540500 <5 <5 -- -- -
01-11-89 05532500 <5 <5 -- -- --
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 <5 <5 -- -- -
04-06-89 05540500 <5 <5 -- -- --
07-10-89 05543500 <5 <5 -- -- -
07-12-89 05536995 <5 <5 -- -- --
10-03-89 05552500 <5 <5 -- -- -
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 <5 -- -- --
Vanadium, dissolved L as V 01085
01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- -
04-06-88 05536995 <5 <5 -- -- --
07-07-88 05540500 5 6 5.5 1 20
07-07-88 05550000 <5 <5 -- -- -
10-13-88 05526000 <5 <5 -- -- --
10-13-88 05540500 <5 <5 -- -- -
01-11-89 05532500 <5 <5 -- -- -
01-11-89 05550000 <5 <5 -- -- --
04-03-89 05526000 5 -- -- -- --
04-06-89 05540500 <5 <5 -- -- -
07-10-89 05543500 <5 <5 -- -- .-
07-12-89 05536995 <5 <5 -- -- .-
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 <5 <5 -- -- -
08-08-90 05550000 <5 <5 -- -- --
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Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number _ duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Zinc, total recoverable (ug/L as Zn) (01092)

01-14-88 05543500 100 <100 -- -- -
01-14-88 05552500 <100 <50 -- -- -
04-06-88 05536995 190 160 180 30 16
07-07-88 05540500 <50 <100 -- -- .-
07-07-88 05550000 <50 <50 -- - -
10-13-88 05526000 <50 <50 -- -- -
10-13-88 05540500 760 <100 -- -- -
01-11-89 05532500 190 <100 -- -- -
01-11-89 05550000 <50 <50 .- -- -
04-03-89 05526000 <50 <50 -- -- .-
04-06-89 05540500 <50 <50 -- - -
07-10-89 05543500 <100 <50 -- -- -
07-12-89 05536995 <50 <100 -- -- -
10-03-89 05552500 <50 <50 -- -- --
10-05-89 05520500 <50 <50 -- -- -
08-08-90 05550000 110 110 110 0

Zinc, dissolved L as Zn) (01090
01-14-88 05543500 <100 <100 -- -- --
01-14-88 05552500 <50 <50 -- -- --
04-06-88 05536995 <100 <50 -- .- -
07-07-88 05540500 <50 <50 -- -- -
07-07-88 05550000 <50 <50 -- -- .-
10-13-88 05526000 <50 <50 . -- -
10-13-88 05540500 <50 <100 -- -- -
01-11-89 05532500 <50 <100 -- -- .-
01-11-89 05550000 <50 <50 -- -- --
04-03-89 05526000 <50 -- -- -- --
04-06-89 05540500 <50 <50 . -- -
07-10-89 05543500 <100 <50 . -- --
07-12-89 05536995 <50 <50 -- -- --
10-03-89 05552500 <50 <50 -- -- -
10-05-89 05520500 <50 <50 -- -- .-
08-08-90 05550000 <100 180 -- -- .-
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Table 6.--Results of quality-assurance and quality-control measures;
process duplicate samples--Continued

95

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Carbon, organic, total (mg/L as C) (00680)
01-14-88 05543500 3.7 3.9 3.8 0.2 5
01-14-88 05552500 4.5 4.6 4.55 .1 2
04-06-88 05536995 12 13 12.5 1 8
07-07-88 05540500 7.9 7.5 7.7 4 5
07-07-88 05550000 13 15 14 2 15
10-13-88 05526000 7.2 7.4 7.3 .2 3
10-13-88 05540500 7.7 6.7 7.2 1.0 13
01-11-89 05532500 8.6 8.1 8.35 .5 6
01-11-89 05550000 -- 8.9 -- - --
04-03-89 05526000 6.3 6.4 6.35 .1 2
04-06-89 05540500 5.9 6.5 6.2 .6 10
07-10-89 05543500 7.5 7.0 7.25 .5 7
07-12-89 05536995 6.8 9.3 8.05 2.5 37
10-03-89 05552500 14 14 14 0 0
10-05-89 05520500 5.3 5.7 5.5 .4 8
08-08-90 05550000 22 14 18 8 36
Turbidity (NTU) (00076)
01-14-88 05543500 -- -- -- - --
01-14-88 05552500 -- -- -- - --
04-06-88 05536995 6.5 3.7 5.1 2.8 43
07-07-88 05540500 3.7 5.1 4.4 1.4 38
07-07-88 05550000 17 19 18 2 12
10-13-88 05526000 2.7 3.3 3.0 .6 22
10-13-88 05540500 2.9 2.7 2.8 .2 7
01-11-89 05532500 35 34 34.5 1 3
01-11-89 05550000 5.2 5.1 5.15 .1 2
04-03-89 05526000 28 31 29.5 3 11
04-06-89 05540500 2.4 2.9 2.65 .5 21
07-10-89 05543500 6.4 6.4 6.4 0 0
07-12-89 05536995 1.0 1.5 1.25 .5 50
10-03-89 05552500 16 17 16.5 1 6
10-05-89 05520500 7.6 5.4 6.5 2.2 29
08-08-90 05550000 23 28 25.5 5 22



Table 6.--Results of quality-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number  duplicate 1 duplicate 2 value units!? difference?

IEPA Laboratory Analyses--Continued

Chemical oxygen demand (COD) (mg/L) (00335)

01-14-88 05543500 16 17 16.5 1 6
01-14-88 05552500 16 15 15.5 1 6
04-06-88 05536995 52 56 54 4 8
07-07-88 05540500 29 29 29 0 0
07-07-88 05550000 48 52 50 4 8
10-13-88 05526000 16 19 17.5 3 19
10-13-88 05540500 19 22 20.5 3 16
01-11-89 05532500 24 23 23.5 1 4
01-11-89 05550000 28 19 23.5 9 32
04-03-89 05526000 19 18 18.5 1 5
04-06-89 05540500 17 16 16.5 1 6
07-10-89 05543500 25 22 23.5 3 12
07-12-89 05536995 21 21 21 0 0
10-03-89 05552500 57 53 55 4 7
10-05-89 05520500 9 12 10.5 3 33
08-08-90 05550000 48 46 47 2 4
Hardness (Ca, Mg) (mg/L as CaCOj;) (00900)
01-14-88 05543500 391 391 391 0 0
01-14-88 05552500 434 443 438.5 9 2
04-06-88 05536995 272 277 274.5 5 2
07-07-88 05540500 421 417 419 4 1
07-07-88 05550000 289 289 289 0 0
10-13-88 05526000 304 302 303 2 1
10-13-88 05540500 449 193 321 256 57
01-11-89 05532500 312 313 312.5 1 <1
01-11-89 05550000 391 395 393 4 1
04-03-89 05526000 279 336 307.5 57 20
04-06-89 05540500 439 440 439.5 1 <1
07-10-89 05543500 255 259 257 4 2
07-12-89 05536995 189 191 190 2 1
10-03-89 05552500 275 275 275 0 0
10-05-89 05520500 369 362 365.5 7 2
08-08-90 05550000 259 259 259 0 0
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Table 6.--Results of qualityv-assurance and quality-control measures:
process duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units!? difference?

IEPA Laboratory Analyses--Continued

Cyanide, total (mg/L as CN) (00720)
01-14-88 05543500 <0.005 <0.005 -- -- --
01-14-88 05552500 <.005 <.005 -- -- --
04-06-88 05536995 .010 .010 0.010 0
07-07-88 05540500 <.005 <.005 -- -- -
07-07-88 05550000 <.005 <.005 -- -- --
10-13-88 05526000 <.005 <.005 -- -- --
10-13-88 05540500 <.005 <.005 -- -- --
01-11-89 05532500 <.005 <.005 -- -- --
01-11-89 05550000 <.005 <.005 -- -- --
04-03-89 05526000 <.005 <.005 -- -- --
04-06-89 05540500 <.005 <.005 -- -- --
07-10-89 05543500 <.005 <.005 -- -- --
07-12-89 05536995 .005 .005 .005 0 0
10-03-89 05552500 <.005 <.005 -- -- --
10-05-89 05520500 <.005 <.005 -- -- --
08-08-90 05550000 <.005 <.005 -- -- --

Cyanide, dissolved (mg/L as CN) (00723)

01-14-88 05543500 <0.005 <0.005 -- -- --
01-14-88 05552500 <.005 <.005 -- -- --
04-06-88 05536995 14 13 13.5 1
07-07-88 05540500 <.005 <.005 -- -- -
07-07-88 05550000 <.005 <.005 -- -- --
10-13-88 05526000 <.005 <.005 -- -- --
10-13-88 05540500 <.005 <.005 -- -- --
01-11-89 05532500 2 2 2 0 0
01-11-89 05550000 3 4 3.5 1 33
04-03-89 05526000 -- -- - -- --
04-06-89 05540500 <.005 <.005 -- - --
07-10-89 05543500 <5 2 -- -- --
07-12-89 05536995 <.005 <.005 -- -- --
10-03-89 05552500 <5 <5 -- -- --
10-05-89 05520500 <.005 <.005 -- -- --
08-08-90 05550000 <5 <5 -- -- --

97



Table 6.-- - - trol measures;
process duplicate samples--Continued
Analysis Analysis Difference
Station result result Average in given Percent
ate umber duplicate 1 duplicate 2 value units? difference?
IEPA Laboratory Analyses--Continued
Phenolic material (CgHsOH), total L) (32730
01-14-88 05543500 <5 <5 -- -- --
01-14-88 05552500 <5 <5 -- -- --
04-06-88 05536995 5 6 5.5 1 20
07-07-88 05540500 10 5 7.5 5 50
07-07-88 05550000 <5 5 -- -- --
10-13-88 05526000 5 -- -- -- --
10-13-88 05540500 5 -- -- -~ --
01-11-89 05532500 7 6 6.5 1 14
01-11-89 05550000 4 5 4.5 1 25
04-03-89 05526000 3 2 2.5 1 33
04-06-89 05540500 <5 <5 -- -- --
07-10-89 05543500 5 5 5 0 0
07-12-89 05536995 5 <5 -- -~ --
10-03-89 05552500 3 3 3 0 0
10-05-89 05520500 <5 <5 -- -- --
08-08-90 05550000 <5 -- -- -- --
0il, total (mg/L) (00556

01-14-88 05543500 1 1 1 0 0
01-14-88 05552500 1 1 1 0 0
04-06-88 05536995 2 -- -- -- --
07-07-88 05540500 2 -- -- -- --
07-07-88 05550000 2 -- -- -- --
10-13-88 05526000 1 1 0
10-13-88 05540500 1 <1 - -- --
01-11-89 05532500 <1 1 -- -- --
01-11-89 05550000 <1 1 -- -- --
04-03-89 05526000 3 <1 -- -- --
04-06-89 05540500 1 1 1 0 0
07-10-89 05543500 -- -- -- -- --
07-12-89 05536995 <1 <1 -- -- --
10-03-89 05552500 1 1 1 0 0
10-05-89 05520500 <1 <1 -- -- --
08-08-90 05550000 -- -- -- -- --

pifference in given units is defined as the absolute value of the
Analysis result duplicate 2 subtracted from the Analysis result duplicate 1.

2Percent difference is defined as the absolute value of the Analysis
result duplicate 2 subtracted from the Analysis result duplicate 1, and the
difference divided by the Analysis result duplicate 1.
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples

[USGS, U.S. Geological Survey; IEPA, Illinois Environmental Protection Agency;
uS/cm, microsiemens per centimeter at 25 degrees Celsius; mg/L, milligrams
per liter; col/100 mL, colonies per 100 milliliters; ug/g, micrograms per

gram; pg/l, micrograms per liter; mm, millimeter; NTU, nephelometric-
turbidity units; dashes (--) indicate missing data or not applicable.
Footnotes at end of table]

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2  value units? difference?_
Field Measurements
Specific conductance (uS/cm) (00095)
09-10-87 05526000 617 612 614.5 5 1
09-11-88 05540500 1,870 1,890 1,880 20 1
03-10-89 05526000 659 647 653 12 2
08-31-89 05532500 1,000 997 998.5 3 <1
01-11-90 05540500 1,710 1,720 1,715 10 1
07-12-90 05550000 648 648 648 0 0
H (standard units 00400
09-10-87 05526000 8.32 8.31 8.315 0.01 <1
09-11-88 05540500 8.88 8.80 8.84 .08 1
03-10-89 05526000 7.90 8.11 8.005 .21 3
08-31-89 05532500 7.94 7.72 7.83 .22 3
01-11-90 05540500 8.52 8.49 8.505 .03 <1
07-12-90 05550000 8.78 8.82 8.80 .04 <1
Acidity (mg/L as H 71825
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 0 0 0 0 0
03-10-89 05526000 7 2 4.5 5 71
08-31-89 05532500 4 7 5.5 3 75
01-11-90 05540500 0 0 0 0 0
07-12-90 05550000 0 0 0 0 0
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2  value units? difference?
Field Measurements--Continued

Alkalinity, water, whole, total (mg/L as CaC0O,) (00410
09-10-87 05526000 194 194 194 0 0
09-11-88 05540500 254 263 258.5 9 4
03-10-89 05526000 -- -- -- -- --
08-31-89 05532500 -- -- -- -- --
01-11-90 05540500 -- -- -- -- --
07-12-90 05550000 -- -- -- -- --

Alkalinity, water, dissolved (mg/I as CaCO,;) (39036)
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 -- -- -- -- --
03-10-89 05526000 166 166 166 0 0
08-31-89 05532500 166 158 162 8 5
01-11-90 05540500 252 252 252 0 0
07-12-90 05550000 180 204 192 24 13

Carbonate alkalinity (mg/L as CaC0;) (39086)
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 254 265 259.5 11 4
03-10-89 05526000 166 166 166 0 0
08-31-89 05532500 164 158 161 6 4
01-11-90 05540500 253 252 252.5 1 <1
07-12-90 05550000 181 202 191.5 21 12
Carbonate concentration (mg/L as C0;) (00452)

09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 -- -- -- -- --
03-10-89 05526000 0 0 0 0 0
08-31-89 05532500 0 0 0 0 0
01-11-90 05540500 0 0 0 0 0
07-12-90 05550000 0 0 0 0 0
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

USGS Laboratory Analysis

Bicarbonate concentration (mg/L as HCO3) (00453)

05526000 -- -- --
05540500 “- -- --
05526000 203 203 203
05532500 200 193 196.5
05540500 309 308 308.5
05550000 221 246 233.5

Calcium, sediment, suspended (percent as Ca) (30240)

05526000 2.94 3.04 2.99
05540500 6.91 -- --
05526000 2.79 -- --
05532500 3.95 -- --
05540500 4.23 -- --
05550000 -- .- --
Magnesium, sediment., suspended ercent as M
05526000 1.92 1.95 1.935
05540500 2.58 -- --
05526000 1.82 -- --
05532500 2.49 -- --
05540500 2.05 -- --
05550000 -- -- --

Sodium, sediment, suspended (percent as Na) (30304)

05526000 0.46 0.47 0.465
05540500 5.1 - --
05526000 .33 -- --
05532500 .74 -- --
05540500 1.31 -- --
05550000 -- - -
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2  value units!?! difference?
USGS Laboratory Analysis--Continued
Potassium, sediment, suspended ercent as K 30294
09-10-87 05526000 3.51 3.08 3.295 0.43 12
09-11-88 05540500 1.86 -- -- -- --
03-10-89 05526000 32.9 -- -- -- --
08-31-89 05532500 2.82 -- -- -- --
01-11-90 05540500 2.16 -- -- -- --
07-12-90 05550000 -- -- -- -- --
Coliform, fecal, membrane filter (co0l/100 mL) (31616)
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 -- -- -- -- --
03-10-89 05526000 -- -- -- -- --
08-31-89 05532500 -- -- -- -- --
01-11-90 05540500 1,400 1,100 1,250 300 21
07-12-90 05550000 53 K34 43.5 19 36
E. coli, MTEC, membrane filter (co0l/100 mL) (31648)
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 -- -- -- -- --
03-10-89 05526000 53 49 51 4 8
08-31-89 05532500 2,100 5,100 3,600 3,000 143
01-11-90 05540500 1,100 1,600 1,350 500 45
07-12-90 05550000 36 37 36.5 1 3
Nitrogen, NO,, dissolved (mg/L as N) (00613)
09-10-87 05526000 0.020 0.020 0.020 0 0
09-11-88 05540500 -- .020 -- -- --
03-10-89 05526000 . 040 .040 .040 0 0
08-31-89 05532500 .120 .110 .115 .010 8
01-11-90 05540500 .100 .110 .105 .010 10
07-12-90 05550000 -- -- -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
USGS Laboratory Analysis--Continued
Nitrogen, NO, + NO;, dissolved (mg/L as N) (00631)
09-10-87 05526000 1.50 1.50 1.50 0 0
09-11-88 05540500 -- 7.10 -- -- --
03-10-89 05526000 13.0 13.0 13.0 0 0
08-31-89 05532500 4.60 4.60 4.60 0 0
01-11-90 05540500 8.40 8.40 8.40 0 0
07-12-90 05550000 -- -- -- -- --
Nitrogen, NH,, dissolved (mg/L as N) (00608)
09-10-87 05526000 0.040 0.040 0.040 0 0
09-11-88 05540500 -- .040 -- -- --
03-10-89 05526000 .120 .150 .135 .030 25
08-31-89 05532500 .140 .150 .145 .010 7
01-11-90 05540500 .750 .740 .745 .010 1
07-12-90 05550000 -- -- -- -- --
Nitrogen, total kjeldahl (mg/L as N) (00625)
09-10-87 05526000 1.0 1.1 1.05 0.1 10
09-11-88 05540500 -- 1.3 -- -- --
03-10-89 05526000 .90 3.5 2.2 2.6 289
08-31-89 05532500 .90 1.1 1.0 .2 22
01-11-90 05540500 1.9 1.8 1.85 .1 5
07-12-90 05550000 -- -- -- -- --
Nitrogen, dissolved kjeldahl (mg/L as N) (00623)
09-10-87 05526000 0.40 0.20 0.30 0.20 50
09-11-88 05540500 -- 1.3 -- -- --
03-10-89 05526000 .70 3.2 1.95 2.5 357
08-31-89 05532500 1.1 .80 .95 .3 27
01-11-90 05540500 1.5 1.7 1.6 .2 13
07-12-90 05550000 -- -- -- -- -
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units?! difference?

USGS Laboratory Analysis--Continued

Phosphorus, total (mg/L as P) (00665)
09-10-87 05526000 0.080 0.080 0.080 0 0
09-11-88 05540500 -- 1.20 -- -- --
03-10-89 05526000 .080 .080 .080 0 0
08-31-89 05532500 1.40 1.30 1.35 .10 7
01-11-90 05540500 1.70 1.70 1.70 0 0
07-12-90 05550000 -- -- -- -- --

Phosphorus, dissolved (mg/L_as P) (00666)
09-10-87 05526000 0.080 0.070 0.075 0.010 12
09-11-88 05540500 -- 1.20 -- -- --
03-10-89 05526000 .050 .050 .050 0 0
08-31-89 05532500 1.00 .990 .995 .01 1
01-11-90 05540500 1.60 1.50 1.55 .10 6
07-12-90 05550000 -- -- -- -- --
Phosphorus, ortho, dissolved (mg/l. as P) (00671)
09-10-87 05526000 0.060 0.060 0.060 0 0
09-11-88 05540500 -- 1.00 -- -- --
03-10-89 05526000 .050 .050 .050 0 0
08-31-89 05532500 .990 .990 .990 0 0
01-11-90 05540500 1.30 1.30 1.30 0 0
07-12-90 05550000 -- -- -- -- --
Phosphorus, sediment, suspended (percent as P) (30292)

09-10-87 05526000 0.12 0.12 0.12 0] 0
09-11-88 05540500 .39 -- -- -- --
03-10-89 05526000 .12 -- -- -- --
08-31-89 05532500 .39 -- -- -- --
01-11-90 05540500 .33 -- -- -- --
07-12-90 05550000 -- -- -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
USGS Laboratory Analysis--Continued

Aluminum, sediment, suspended ercent as Al 30221
09-10-87 05526000 7.97 7.99 7.98 0.02 <1
09-11-88 05540500 4.11 -- -- - .-
03-10-89 05526000 7.77 -- -- -- -
08-31-89 05532500 6.74 -- -- -- --
01-11-90 05540500 5.57 -- -- - -
07-12-90 05550000 -- -- -- -- -

Antimon sediment, suspended as Sb 29816
09-10-87 05526000 0.8 0.7 0.75 0.1 12
09-11-88 05540500 .5 -- - -- --
03-10-89 05526000 .7 -- -- -- --
08-31-89 05532500 1.7 -- -- .- --
01-11-90 05540500 .7 -- -- -- --
07-12-90 05550000 -- -- -- - .-
Arsenic, sediment, suspended as As 29818

09-10-87 05526000 8.7 10.3 9.5 1.6 18
09-11-88 05540500 5.4 .- .- -- -
03-10-89 05526000 10.9 - -- - .
08-31-89 05532500 14.1 -- -- -- -
01-11-90 05540500 9.1 -- -- - -
07-12-90 05550000 -- -- - -- -

Beryllium, sediment, suspended (ug/g as Be) (29822)
09-10-87 05526000 3 3 3 0 0
09-11-88 05540500 2 -- -- - -
03-10-89 05526000 3 -- -- -- -
08-31-89 05532500 2 -- - -- -
01-11-90 05540500 2 -- .- -- -
07-12-90 05550000 -- -- -- - --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units! difference?
USGS Laboratory Analysis--Continued

Cadmium, sediment, suspende as Cd 29826
09-10-87 05526000 1 0.7 0.85 .3 30
09-11-88 05540500 1.1 -- -- -
03-10-89 05526000 .6 -- -- -
08-31-89 05532500 2.9 -- -- -
01-11-90 05540500 .7 -- -- -
07-12-90 05550000 -- -- -- -

Chromium. sediment, suspended as Cr 29829
09-10-87 05526000 91 91 91 0
09-11-88 05540500 53 -- -- -
03-10-89 05526000 96 -- -- -
08-31-89 05532500 140 -- -- -
01-11-90 05540500 76 -- -- -
07-12-90 05550000 -- -- -- --

Cobalt, sediment, suspended (ug/g as Co) (35031)
09-10-87 05526000 18 18 18 0
09-11-88 05540500 10 -- -- .-
03-10-89 05526000 18 -- -- .-
08-31-89 05532500 19 -- -- --
01-11-90 05540500 20 -- -- -
07-12-90 05550000 -- -- -- -

Copper. sediment. suspended (ug/g as Cu) (29832)
09-10-87 05526000 38 29 33.5 24
09-11-88 05540500 51 -- -- --
03-10-89 05526000 34 -- -- --
08-31-89 05532500 107 -- -- -
01-11-90 05540500 70 -- -- -
07-12-90 05550000 -- -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2  value units? difference?
USGS Laboratory Analysis--Continued
Iron, sediment, suspended ercent as Fe 30269
09-10-87 05526000 4,23 4.23 4,23 0 0
09-11-88 05540500 2.50 -- -- -- --
03-10-89 05526000 4.28 -- -- - .-
08-31-89 05532500 4.11 -- -- -- .-
01-11-90 05540500 3.57 -- -- -- .-
07-12-90 05550000 -- -- -- - .-
Lead, sediment, suspended (ug/g as Pb) (29836)
09-10-87 05526000 29.2 32.9 31.05 3.7 13
09-11-88 05540500 28.6 -- -- -- -
03-10-89 05526000 29.8 -- -- -- -
08-31-89 05532500 164 -- -- -- -
01-11-90 05540500 49.5 -- -- -- -
07-12-90 05550000 -- -- -- -- -
Manganese, sediment, suspended as Mn 29839
09-10-87 05526000 1,270 1,260 1,265 10 1
09-11-88 05540500 1,060 -- -- -- --
03-10-89 05526000 1,450 -- -- -- -
08-31-89 05532500 1,780 -- -- -- .-
01-11-90 05540500 1,870 -- -- -- .-
07-12-90 05550000 -- -- -- -- -
Molybdenum, sediment, suspended (ug/g as Mo) (29843)
09-10-87 05526000 2 2 2 0 0
09-11-88 05540500 5 -- -- -- -
03-10-89 05526000 2.4 -- -- -- -
08-31-89 05532500 5.3 -- -- -- -
01-11-90 05540500 4.1 -- -- -- .-
07-12-90 05550000 -- -- -- -- -
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Table 7.--Results of quality-assurance and quality-control measures;
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value unitg! difference

2

USGS Laboratory Analysis--Continued

Nickel, sediment. suspended as Ni 29845
09-10-87 05526000 42 40 41 2 5
09-11-88 05540500 28 -- -- -- --
03-10-89 05526000 43 -- -- -- --
08-31-89 05532500 52 -- -- -- --
01-11-90 05540500 32 -- -- -- --

07-12-90 05550000 -- -- -- -- --

Silver, sediment, suspended (upg/g as Ag) (29850)

0.2 0.15 0.1 100

09-10-87 05526000 0.
09-11-88 05540500
03-10-89 05526000
08-31-89 05532500
01-11-90 05540500
07-12-90 05550000 -

(I R
O PP
L]
1]
L}
t
1}
]
t
1

Thallium, sediment, suspended (pg/g) (29852)

0.7 0.6 0.2 40

09-10-87 05526000 0.
09-11-88 05540500
03-10-89 05526000
08-31-89 05532500
01-11-90 05540500
07-12-90 05550000 -- -- -- -- --

o
00 H OV WL
)

t
]

)

1
]

]

1

Titanium, sediment, suspended (percent as Ti) (30317)

09-10-87 05526000 0.42 0.39 0.45 0.03 7
09-11-88 05540500 .21 -- -- -- --
03-10-89 05526000 .38 -- -- -- --
08-31-89 05532500 .31 -- -- -- --
01-11-90 05540500 .26 -~ -- -- --

07-12-90 05550000 -- -- -- -- .-
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
USGS Laboratory Analysis--Continued
Vanadium, sediment, suspended as V 29853
09-10-87 05526000 130 127 128.5 3 2
09-11-88 05540500 59 -- -- -- -
03-10-89 05526000 123 -- -- -- --
08-31-89 05532500 103 -- -- -- --
01-11-90 05540500 88 -- -- -- --
07-12-90 05550000 -- -- -- -- --
Zinc, sediment, suspended (ug/g as Zn) (29855)
09-10-87 05526000 154 150 152 4 3
09-11-88 05540500 217 -- -- -- --
03-10-89 05526000 180 -- -- -- --
08-31-89 05532500 599 -- -- -- --
01-11-90 05540500 303 - “- -- .-
07-12-90 05550000 -- -- -- -- --
Carbon, organic, dissolved (mg/L as C) (00681)
09-10-87 05526000 6.3 6.2 6.25 0.1 2
09-11-88 05540500 -- 5.5 -- -- --
03-10-89 05526000 4.1 4.1 4.1 0 0
08-31-89 05532500 6.6 6.5 6.55 .1 2
01-11-90 05540500 5.5 5.7 5.6 .2 4
07-12-90 05550000 8.8 8.7 8.75 .1 1
Carbon, organic, suspended (mg/L as C) (00689)
09-10-87 05526000 1.2 1.3 1.25 0.1 8
09-11-88 05540500 -- 1.2 -- - -
03-10-89 05526000 .40 .50 .45 .10 25
08-31-89 05532500 1.9 1.9 1.9 0 0
01-11-90 05540500 .40 .60 .50 .20 50
07-12-90 05550000 >5 4.5 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Station
number

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

Analysis

Analysi

result result

duplicate 1 duplicate 2

s

Difference
Average in given

value unitsl

Percent

difference

USGS Laboratory Analysis--Continued

Chlorophyll-a (ug/L) (32209)

0.4
.40 8.7
.30 2.0
.8 69.1

8.575 0.
2.175
67.45 3.

Suspended sediment (mg/L 80154

85.
14,
19.
37.
12.
25.

81.
13.
19.
37.
11.
39.

OO OO0
[eNeNeNoNeNel

83.
13.
19.
37.
11.
32.

OV OoOOoOwnmo

Percent finer than 0.062 mm (70331)

95
96
95
99
93
94

100
100
97
100
100
96

97.5
98
96
99.5
96.5
95

NN PO,

IEPA Laboratory Analyses

Specific conductance

617
1,920
638
983
1,710
657

612
1,920
646
983
1,710
657
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Date

Station
number

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

05526000
055405C0
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

Analysis Analysis Difference
result result Average in given Percent
duplicate 1 duplicate 2  value units!? difference?
IEPA Laboratory Analyses--Continued
H (standards units) (00400
8.32 8.31 8.315 0.01 <1
8.75 8.75 8.75 0 0
7.70 7.70 7.70 0 0
7.50 7.50 7.50 0 0
7.79 7.79 7.79 0 0
8.60 8.60 8.60 0 0
Calcium, total (mg/L as Ca) (00916
72 73 72.5 1 1
99 99 99 0 0
89 86 87.5 3 3
66 64 65 2 3
93 93 93 0 0
57 60 58.5 3 5
Calcium, dissolved (mg/L as Ca) (00915)
70 69 69.5 1 1
98 99 98.5 1 1
86 87 86.5 1 1
64 63 63.5 1 2
92 92 92 0 0
52 52 52 0 0
Magnesium, total (mg/L as M 00927
24 24 24 0 0
47 47 47 0 0
30 28 29 2 7
27 26 26.5 1 4
42 42 42 0 0
38 39 38.5 1 3
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Date

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

Station
number

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

Analysis Analysis Difference
result result Average in given Percent
duplicate 1 duplicate 2 value units! difference

IEPA Laboratory Analyses--Continued

Magnesium, dissolved (mg/L as Mg) (00925)

23 23 23
47 47 47
28 29 28.5
26 26 26
42 42 42
38 38 38
Sodium, total (mg/L as Na) (00929)
17 17 17
230 230 230
8.6 8.3 8.45
99 95 97
210 210 210
31 32 31.5

Sodium, dissolved (mg/L as Na) (00930)

16 16 16
220 230 225
.- 8.4 .-
96 96 96
210 210 210
32 32 32

Potassium, total (mg/L as K) (00937)

4.0 3.9 3.95
14 14 14
1.6 1.5 1.55
8.1 7.2 7.65
8.8 9.6 9.2
1.4 2.4 1.9

112

0 0
0 0
1 4
0 0
0 0
0 0
0 0
0 0
.3 3
4 4
0 0
1 3
0 0
10 5
0 0
0 0
0 0
0.1 2
0 0
.1 6
.9 11
.8 9
1.0 71



Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 _ value units? difference?

IEPA Laboratory Analyses--Continued

Potassium, dissolved (mg/L as K 00935

09-10-87 05526000 3.3 3.3 3.3 0 0
09-11-88 05540500 13 14 13.5 1 8
03-10-89 05526000 1.5 1.5 1.5 0 0
08-31-89 05532500 7.2 7.4 7.3 .2 3
01-11-90 05540500 10 8.4 9.2 1.6 16
07-12-90 05550000 .30 2.1 1.2 1.8 600
Sulfate, total (mg/L as S0,) (00946)
09-10-87 05526000 72 72 72 0 0
09-11-88 05540500 190 190 190 0 0
03-10-89 05526000 -- -- -- -- --
08-31-89 05532500 93 92 92.5 1 1
01-11-90 05540500 140 140 140 0 0
07-12-90 05550000 52 52 52 0 0
Sulfate, dissolved (mg/L as S0,) (00945)
09-10-87 05526000 72 74 73 2 3
09-11-88 05540500 200 190 195 10 5
03-10-89 05526000 90 85 87.5 5 6
08-31-89 05532500 96 95 95.5 1 1
01-11-90 05540500 140 140 140 0 0
07-12-90 05550000 51 52 51.5 1 2
Chloride, dissolved (mg/L as Cl) (00940)
09-10-87 05526000 32 31 31.5 1 3
09-11-88 05540500 360 370 365 10 3
03-10-89 05526000 31 30 30.5 1 3
08-31-89 05532500 140 140 140 0 0
01-11-90 05540500 340 350 345 10 3
07-12-90 05550000 58 58 58 0 0
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?

IEPA Laboratory Analyses--Continued

Fluoride, total (mg/L as F 00951
09-10-87 05526000 0.2 0.2 0.2 0 0
09-11-88 05540500 .8 .8 .8 0 0
03-10-89 05526000 .2 .2 .2 0 0
08-31-89 05532500 7 .8 .75 .1 14
01-11-90 05540500 .6 .6 .6 0 0
07-12-90 05550000 .2 .2 .2 0 0

Fluoride, dissolved (mg/L as F) (00950)
09-10-87 05526000 0.23 0.22 0.225 0.01 4
09-11-88 05540500 .83 .80 .815 .03 4
03-10-89 05526000 -- -- -- -- --
08-31-89 05532500 .74 .70 .72 .04 5
01-11-90 05540500 .60 .61 .605 .01 2
07-12-90 05550000 .21 .22 .215 .01 5
Solids, residue on evaporation at 180°C (mg/L) (70300)
09-10-87 05526000 368 362 365 6 2
09-11-88 05540500 1,170 1,190 1,180 20 2
03-10-89 05526000 438 444 441 6 1
08-31-89 05532500 586 580 583 6 1
01-11-90 05540500 1,030 1,020 1,025 10 1
07-12-90 05550000 403 405 404 2 <1
Solids, total suspended (mg/L) (00530)

09-10-87 05526000 2 3 2.5 1 50
09-11-88 05540500 10 15 12.5 5 50
03-10-89 05526000 14 13 13.5 1 7
08-31-89 05532500 39 39 39 0 0
01-11-90 05540500 11 10 10.5 1 9
07-12-90 05550000 58 53 55.5 5 9
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 _value units? difference?
IEPA Laboratory Analyses--Continued
Solids, volatile (mg/L) (00535
09-10-87 05526000 2 3 2.5 1 50
09-11-88 05540500 3 4 3.5 1 33
03-10-89 05526000 2 3 2.5 1 50
08-31-89 05532500 10 11 10.5 1 10
01-11-90 05540500 3 3 3 0 0
07-12-90 05550000 21 21 21 0 0
Coliform, fecal, membrane filter (col/100 mL) (31616
09-10-87 05526000 -- -- -- -- --
09-11-88 05540500 -- -- -- -- --
03-10-89 05526000 <10 <10 -- -- --
08-31-89 05532500 K1,900 K1,600 1,750 300 16
01-11-90 05540500 -- -- -- -- --
07-12-90 05550000 -- -- -- -- --
Nitrogen, NO, + NO;, total (mg/L as N) (00630
09-10-87 05526000 1.50 1.50 1.50 0 0
09-11-88 05540500 9.80 10.0 9.90 .2 2
03-10-89 05526000 14.0 14.0 14.0 0 0
08-31-89 05532500 4.90 4.90 4.90 0 0
01-11-90 05540500 8.20 8.10 8.15 .10 1
07-12-90 05550000 .050 .04 .045 .010 20
Nitrogen, NH, + NO,, dissolved (mg/L as N) (00631
09-10-87 05526000 1.50 1.50 1.50 0 0
09-11-88 05540500 9.20 9.90 9.55 .70 8
03-10-89 05526000 14.0 14.0 14.0 0 0
08-31-89 05532500 4.90 4.80 4.85 .10 2
01-11-90 05540500 8.20 8.10 8.15 .10 1
07-12-90 05550000 .150 <.010 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units? difference?
IEPA Laboratory Analyses--Continued
Nitrogen, NH,, total (mg/L as N) (00610)
09-10-87 05526000 <0.100 <0.100 -- -- --
09-11-88 05540500 <.100 <.100 -- -- --
03-10-89 05526000 <.100 .110 -- -- --
08-31-89 05532500 .170 .170 0.170 0
01-11-90 05540500 1.20 1.10 1.15 .10 8
07-12-90 05550000 .100 .080 .090 .020 20
Nitrogen, NH,, dissolved (mg/L as N) (00608)
09-10-87 05526000 <0.100 <0.100 -- -- --
09-11-88 05540500 <.1l00 <.100 -- -- --
03-10-89 05526000 .150 <.100 -- -- --
08-31-89 05532500 .160 .160 0.160 0
01-11-90 05540500 .800 .880 .840 .080 10
07-12-90 05550000 .060 .070 .065 .010 17
Nitrogen, total kjeldahl (mg/L as N) (00625)
09-10-87 05526000 1.0 1.1 1.05 0.1 10
09-11-88 05540500 .80 .80 .80 0 0
03-10-89 05526000 1.1 1.2 1.15 .1 9
08-31-89 05532500 1.6 1.6 1.6 0 0
01-11-90 05540500 1.5 1.4 1.45 .1 7
07-12-90 05550000 2.3 .30 1.3 2.0 87
Phosphorus, total (mg/L as P) (00665)
09-10-87 05526000 0.160 0.190 0.175 0.030 19
09-11-88 05540500 1.30 1.33 1.315 .03 2
03-10-89 05526000 .080 .084 .082 .004 5
08-31-89 05532500 1.16 1.18 1.17 .02 2
01-11-90 05540500 1.40 1.40 1.40 0 0
07-12-90 05550000 .232 .180 .206 .052 22
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Date

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

Analysis Analysis Difference
Station result result Average in given Percent
number duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Phosphorus, dissolved (mg/L as P 00666
05526000 0.080 0.070 0.075 0.010 12
05540500 1.10 1.30 1.20 .20 18
05526000 .050 .060 .055 .010 20
05532500 .970 .980 .975 .010 1
05540500 1.40 1.20 1.30 .20 14
05550000 .010 .020 .015 .010 100
Aluminum, total recoverable (ug/L as Al) (01105)
05526000 1,800 2,500 2,150 700 39
05540500 220 220 220 0 0
05526000 520 340 430 180 35
05532500 640 620 630 20 3
05540500 310 320 315 10 3
05550000 550 1,700 1,125 1,150 209
Aluminum, dissolved (ug/L as Al) (01106)
05526000 98 <50 -- -- --
05540500 <50 97 -- -- --
05526000 120 92 106 28 23
05532500 62 <50 -- -- --
05540500 120 100 110 20 17
05550000 76 280 178 204 268
Arsenic, total recoverable (ug/lL as As) (01002)

05526000 2 2 2 0 0
05540500 2 2 2 0 0
05526000 <1 <1 -- -- --
05532500 3 3 3 0 0
05540500 1 1 1 0 0
05550000 2 2 2 0 0
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1in given
Date number duplicate 1 duplicate 2 value units!
IEPA Laboratory Analyses--Continued
Arsenic, dissolved (ug/L as As) (01000)

09-10-87 05526000 1 1 1 0
09-11-88 05540500 2 2 2 0
03-10-89 05526000 <1 <1 -- -
08-31-89 05532500 2 2 2 0
01-11-90 05540500 1 1 1 0
07-12-90 05550000 2 2 2 0

Barium, total recoverable (ug/l as Ba) (01007)
09-10-87 05526000 71 72 71.5 1
09-11-88 05540500 41 42 41.5 1
03-10-89 05526000 37 35 36 2
08-31-89 05532500 42 40 41 2
01-11-90 05540500 58 57 57.5 1
07-12-90 05550000 52 56 54 4

Barium, dissolved (ug/l. as Ba) (01005)
09-10-87 05526000 55 54 54.5 1
09-11-88 05540500 40 39 39.5 1
03-10-89 05526000 33 33 33 0
08-31-89 05532500 33 33 33 0
01-11-90 05540500 54 55 54.5 1
07-12-90 05550000 43 44 43.5 1
Bervllium, total recoverable (ug/L as Be) (01012)

09-10-87 05526000 <0.5 <0.5 -- -
09-11-88 05540500 <.5 <.5 -- -
03-10-89 05526000 <.5 <.5 -- -
08-31-89 05532500 <.5 <.5 -- -
01-11-90 05540500 <.5 <.5 -- -
07-12-90 05550000 <.5 <.5 -- -
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Beryllium, dissolved (ug/L as Be) (01010)
09-10-87 05526000 <0.5 <0.5 -- -- --
09-11-88 05540500 <.5 <.5 -- -- --
03-10-89 05526000 <.5 <.5 -- -- --
08-31-89 05532500 <.5 <.5 -- -- --
01-11-90 05540500 <.5 <.5 -- -- --
07-12-90 05550000 <.5 <.5 -- -- --
Boron. total recoverable (ug/L as B) (01022)

09-10-87 05526000 96 99 97.5 3 3
09-11-88 05540500 460 450 455 10 2
03-10-89 05526000 <50 <50 -- -- --
08-31-89 05532500 320 320 320 0 0
01-11-90 05540500 300 310 305 10 3
07-12-90 05550000 <50 <50 -- -- --

Boron, dissolved (ug/L as B) (01020)
09-10-87 05526000 94 90 92 4 4
09-11-88 05540500 450 -- -- -- --
03-10-89 05526000 <50 <50 -- -- --
08-31-89 05532500 320 320 320 0 0
01-11-90 05540500 300 300 300 0 0
07-12-90 05550000 <50 <50 -- -- --

Cadmium, total recoverable (ug/l as Cd) (01027)

09-10-87 05526000 0.3 0.2 0.25 0.1 33
09-11-88 05540500 .2 .2 .2 0 0
03-10-89 05526000 <.1 <.1 -- -- --
08-31-89 05532500 .2 .2 .2 0 0
01-11-90 05540500 .1 1 .1 0 0
07-12-90 05550000 .2 <.1 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given
Date number duplicate 1 duplicate 2 value units!
IEPA Laboratory Analyses--Continued
Cadmium, dissolved L, as C 01025
09-10-87 05526000 0.16 0.27 0.215 0.11
09-11-88 05540500 .10 .16 .13 .06
03-10-89 05526000 <.1 <.1 -- --
08-31-89 05532500 <.l <.l -- --
01-11-90 05540500 .10 .10 .10 0
07-12-90 05550000 <.l <.1 -- --
Chromium, total recoverable (ug/L as Cr) (01034)
09-10-87 05526000 6.0 7.0 6.5 1.0
09-11-88 05540500 14 6.0 10 8
03-10-89 05526000 5.0 8.0 6.5 3.0
08-31-89 05532500 10 10 10 0
01-11-90 05540500 12 10 11 2
07-12-90 05550000 <5 <5 -- --
Chromium, dissolved (ug/L as Cr) (01030)
09-10-87 05526000 <5 <5 -- --
09-11-88 05540500 6.0 -- -- --
03-10-89 05526000 -- 5.0 -- --
08-31-89 05532500 10 <5 -- --
01-11-90 05540500 9.0 10 9.5
07-12-90 05550000 <5 <5 -- -
Cobalt, total recoverable (ug/L as Co) (01037)
09-10-87 05526000 <5 <5 -- --
09-11-88 05540500 <5 <5 -- --
03-10-89 05526000 <5 <5 -- --
08-31-89 05532500 <5 81 -- --
01-11-90 05540500 <5 <5 -- --
07-12-90 05550000 <5 <5 -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average 1n given Percent
Date number duplicate 1 duplicate 2 value units!?! difference?
IEPA Laboratory Analyses--Continued

Cobalt, dissolved (ug/L as Co) (01035)
09-10-87 05526000 <5 <5 -- - -
09-11-88 05540500 <5 <5 -- -- .-
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 <5 <5 -- -- --
01-11-90 05540500 <5 <5 -- -- --
07-12-90 05550000 <5 <5 -- -- -

Copper. total recoverable (ug/L as Cu) (01042)

09-10-87 05526000 6 8 7 2 33
09-11-88 05540500 <5 <5 -- -- .-
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 5 <5 -- -- -
01-11-90 05540500 5 6 5.5 1 20
07-12-90 05550000 <5 8 -- -- .-

Copper, dissolved (ug/lL as Cu) (01040)
09-10-87 05526000 5 <5 -- -- --
09-11-88 05540500 <5 <5 -- -- --
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 <5 <5 -- -- --
01-11-90 05540500 <5 <5 -- -- --
07-12-90 05550000 <5 <5 -- -- --

Iron, total recoverable (ug/L as Fe) (01045)

09-10-87 05526000 2,300 2,400 2,350 100 4
09-11-88 05540500 330 330 330 0] 0
03-10-89 05526000 610 340 475 270 44
08-31-89 05532500 1,100 1,000 1,050 100 9
01-11-90 05540500 290 290 290 0 0
07-12-90 05550000 760 850 805 90 12
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued

Date

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

09-10-87
09-11-88
03-10-89
08-31-89
01-11-90
07-12-90

Station
number

05526000
05540500
05526000
05532500
05540500
05550000

Analysis
result

duplicate 1 duplicate 2

Analysis
result

Average
value

Difference
in given
units!

Percent
difference

2

IEPA Laboratory Analyses--Continued

Iron, dissolved (pug/L as Fe) (01046)

<50
<50
<50
<50
<50
<50

<50
<50
<50
<50
<50
<50

Lead, total recoverable (ug/L as Pb) (01051)

05526000
05540500
05526000
05532500
05540500
05550000

05526000
05540500
05526000
05532500
05540500
05550000

<5
<5
<5
7.3
<5
<5

<5
<5
<5
7.5
<5
7.4

7.4

Lead, dissolved (ug/L as Pb) (01049)

<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

Manganese, total recoverable (ug/L as Mn) (01055)

05526000
05540500
05526000
05532500
05540500
05550000

100
24
30
84
28

110

100
26
27
81
27

130

122

100
25

28.
82.
27.

120

[ IR

O WWNO



Table 7.--Results of quality-assurance and quality-control measures-
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Manganese., dissolved s Mn 01056
09-10-87 05526000 8.0 7.0 7.5 1. 12
09-11-88 05540500 11 12 11.5 1 9
03-10-89 05526000 18 18 18 0 0
08-31-89 05532500 45 46 45.5 1 2
01-11-90 05540500 21 21 21 0 0
07-12-90 05550000 <5 <5 -- -- -
Mercur total recoverable L as H 71900
09-10-87 05526000 <0.05 <0.05 -- -- --
09-11-88 05540500 <.05 -- -- -- -
03-10-89 05526000 -- -- - - -
08-31-89 05532500 -- <.05 -- -- -
01-11-90 05540500 -- <.05 -- -- -
07-12-90 05550000 <.05 <.05 -- -- --
Mercury. dissolved (ug/L as Hg) (71890)
09-10-87 05526000 <0.05 <0.05 -- - -
09-11-88 05540500 -- -- -- - -
03-10-89 05526000 -- -- - -- -
08-31-89 05532500 -- <.05 -- -- -
01-11-90 05540500 -- <.05 -- - .-
07-12-90 05550000 <.05 <.05 -- -- .-
Nickel, total recoverable (ug/L as Ni) (01067)
09-10-87 05526000 5 8 6.5 3 60
09-11-88 05540500 <5 <5 -- -- -
03-10-89 05526000 <5 <5 -- -- -
08-31-89 05532500 <50 <10 -- - --
01-11-90 05540500 <5 5 -- -- -
07-12-90 05550000 <10 <5 -- -- -
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units?! difference

2

IEPA Laboratory Analyses--Continued

Nickel, dissolved (ug/L as Ni) (01065)

09-10-87 05526000 6 6 6 0 0
09-11-88 05540500 <5 <5 -- -- --
03-10-89 05526000 8 <5 -- .- --
08-31-89 05532500 <50 <10 -- -- .-
01-11-9C 05540500 6 <5 -- -- --
07-12-9C 05550000 <10 <5 -- -- --
Selenium, dissolved (ug/L as Se) (01145)
09-10-87 05526000 <1 <1 -- -- -
09-11-88 05540500 <1 <1 -- -- .-
03-10-89 05526000 2 3 2.5 1 50
08-31-89 05532500 <1 <1 -- - --
01-11-90 05540500 <1 <1 -- -- .-
07-12-90 05550000 <1 <1 -- -- --

Silver, total recoverable (ug/L as Ag) (01077)

09-10-87 05526000 <3 <3 -- -- --
09-11-88 05540500 <3 <3 -- -- --
03-10-89 05526000 <3 <5 -- -- --
08-31-89 05532500 <3 <3 -- -- --
01-11-90 05540500 <3 <3 -- -- --
07-12-906 05550000 <3 <3 -- -- --

Silver, dissolved (ug/L as Ag) (01075)

09-10-87 05526000 <3.0 <3.0 -- -- .-
09-11-88 05540500 <3.0 <3.0 -- -- -
03-10-89 05526000 <3.0 <3.0 -- -- --
08-31-89 05532500 <3.0 <3.0 -- -- .-
01-11-90 05540500 <3.0 <3.0 -- -- .-
07-12-90 05550000 <3.0 <3.0 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent

Date number duplicate 1 duplicate 2 value units!?! difference?

IEPA Laboratory Analyses--Continued

Strontium, total recoverable (ug/L as Sr) (01082)

09-10-87 05526000 220 220 220 0 0
09-11-88 05540500 820 810 815 10 1
03-10-89 05526000 200 190 195 10 5
08-31-89 05532500 630 610 620 20 3
01-11-90 05540500 630 630 630 0 0
07-12-90 05550000 470 480 475 10 2
Strontium, dissolved (ug/L as Sr) (01080)
09-10-87 05526000 210 200 205 10 5
09-11-88 05540500 800 -- -- -- --
03-10-89 05526000 190 -- -- -- --
08-31-89 05532500 610 610 610 0 0
01-11-90 05540500 620 620 620 0 0
07-12-90 05550000 460 460 460 0 0
Vanadium, total recoverable (ug/L as V) (01087)
09-10-87 05526000 5 7 6 2 40
09-11-88 05540500 <5 <5 -- -- --
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 <5 <5 -- -- --
01-11-90 05540500 <5 <5 -- -- --
07-12-90 05550000 <5 <5 -- -- --

Vanadium, dissolved (ug/L as V) (01085)

09-10-87 05526000 <5 <5 -- -- --
09-11-88 05540500 <5 <5 -- -- --
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 <5 <5 -- -- --
01-11-90 05540500 <5 <5 -- -- --
07-12-90 05550000 <5 <5 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units! difference?

IEPA Laboratory Analyses--Continued

Zinc, total recoverable (ug/L as Zn) (01092)

09-10-87 05526000 <50 <50 -~ -- --
09-11-88 05540500 <50 <50 -- -- --
03-10-89 05526000 <50 <100 -~ -- --
08-31-89 05532500 <100 <100 -~ -- --
01-11-90 05540500 <50 <50 -- -- --
07-12-90 05550000 <100 <50 -- -- --

Zinc, dissolved (ug/L as Zn) (01090)

09-10-87 05526000 <50 <50 -- -- --
09-11-88 05540500 <50 <50 -- -- --
03-10-89 05526000 <50 <100 -- -- -
08-31-89 05532500 <100 <50 -- -- -
01-11-90 05540500 <50 <50 -- -- .-
07-12-90 05550000 <100 <50 -- -- --

Carbon, organic, total (mg/L as C 00680

09-10-87 05526000 7.9 7.4 7.65 0.5 6
09-11-88 05540500 6.9 7.1 7.0 .2 3
03-10-89 05526000 5.1 5.2 5.15 .1 2
08-31-89 05532500 8.1 8.6 8.35 .5 6
01-11-90 05540500 6.1 6.9 6.5 .8 13
07-12-90 05550000 14 13 13.5 1 7
Turbidity (NTU) (00076)
09-10-87 05526000 1.0 1.2 1.1 0.2 20
09-11-88 05540500 .20 .20 .20 0 0
03-10-89 05526000 6.3 6.6 6.45 .3 5
08-31-89 05532500 12 19 15.5 7 58
01-11-90 05540500 6.3 6.6 6.4 .3 5
07-12-90 05550000 10 12 11 2 20
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Table 7.--Results of quality-assurance and quality-control measures:

collection duplicate samples--Continued
Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 value units?! difference?
IEPA Laboratory Analyses--Continued
Chemical oxygen demand (mg/L) (00335
09-10-87 05526000 20 20 20 0 0
09-11-88 05540500 18 1 9.5 17 94
03-10-89 05526000 13 14 13.5 1 8
08-31-89 05532500 40 40 40 0 0
01-11-90 05540500 18 16 17 2 11
07-12-90 05550000 50 51 50.5 1 2
Hardness (Ca, Mg) (mg/L as CaC0,) (00900)
09-10-87 05526000 270 267 268.5 3 1
09-11-88 05540500 439 441 440 2 <1
03-10-89 05526000 330 337 333.5 7 2
08-31-89 05532500 268 265 266.5 3 1
01-11-90 05540500 403 404 403.5 1 <1
07-12-90 05550000 287 287 287 0 0
Cyanide, total (mg/L as CN) (00720)
09-10-87 05526000 <0.005 <0.005 -- -- --
09-11-88 05540500 <.005 <.005 -- -- --
03-10-89 05526000 <.005 <.005 -- -- --
08-31-89 05532500 <.005 <.005 -- -- --
01-11-90 05540500 <.005 <.005 -- -- --
07-12-90 05550000 <.005 <.005 -- -- --
Cyanide, dissolved (mg/L as CN) (00723)
09-10-87 05526000 <5 <5 -- -- --
09-11-88 05540500 <.005 <.005 -- -- --
03-10-89 05526000 <.005 <.005 -- -- --
08-31-89 05532500 <5 <5 -- -- --
01-11-90 05540500 <5 <5 -- -- --
07-12-90 05550000 <.005 <.005 -- -- --
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Table 7.--Results of quality-assurance and quality-control measures:
collection duplicate samples--Continued

Analysis Analysis Difference
Station result result Average in given Percent
Date number duplicate 1 duplicate 2 _value units? difference?

IEPA Laboratory Analyses--Continued

Phenolic material (CgHsOH), total L) (32730

09-10-87 05526000 <5 <5 -- -- --
09-11-88 05540500 <5 <5 -- -- --
03-10-89 05526000 <5 <5 -- -- --
08-31-89 05532500 4 3 3.5 1 25
01-11-90 05540500 5 5 5 0 0
07-12-90 05550000 <5 <5 -- -- .-
0il, total (mg/L) (00556
09-10-87 05526000 4 <1 -- -- --
09-11-88 05540500 4 5 4.5 1 25
03-10-89 05526000 <1 1 -- -- --
08-31-89 05532500 1 1 1 0 0

01-11-90 05540500 -- -
07-12-90 05550000 -- -- -- -- --

!Difference in given units is defined as the absolute value of the Analysis
result duplicate 2 subtracted from the Analysis result duplicate 1.

2percent difference is defined as the absolute value of the Analysis result
duplicate 2 subtracted from the analysis result duplicate 1, and the difference
divided by the Analysis result duplicate 1.
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples

[USGS, U. S. Geological Survey; IEPA, Illinois Environmental Protection
Agency; mg/L, milligrams per liter; pug/L, micrograms per liter;

dashes (--) indicate missing data or not applicable.

Footnotes at end of table]

Difference in
given units
(USGS-IEPA)

USGS IEPA
Station  laboratory 1laboratory Average
Date number result result value
Calcium, dissolved (mg/L as Ca) (00915)
12-08-87 05526000 81 81 81 0
12-08-87 05540500 67 69 68 -2
03-08-88 05520500 88 86 87 2
03-10-88 05532500 80 77 78.5 3
06-07-88 05536995 54 56 55 -2
06-09-88 05550000 54 49 51.5 5
09-10-88 05552500 28 31 29.5 -3
12-07-88 05536995 62 62 62 0
12-07-88 05550000 79 79 79 0
06-05-89 05552500 67 68 67.5 -1
06-08-89 05526000 83 83 83 0
08-30-89 05543500 54 54 54 0
09-01-89 05540500 51 50 50.5 1
12-06-89 05532500 83 81 82 2
12-07-89 05520500 91 91 91 0
03-09-90 05526000 77 74 75.5 3
03-09-90 05540500 59 59 59 0
Magnesium, dissolved (mg/L as M 00925
12-08-87 05526000 27 28 27.5 -1
12-08-87 05540500 29 31 30 -2
03-08-88 05520500 26 25 25.5 1
03-10-88 05532500 36 33 34.5 3
06-07-88 05536995 19 22 20.5 -3
06-09-88 05550000 41 39 40 2
09-10-88 05552500 42 42 42 0
12-07-88 05536995 23 22 22.5 1
12-07-88 05550000 45 44 44,5 1
06-05-89 05552500 33 34 33.5 -1
06-08-89 05526000 25 25 25 0
08-30-89 05543500 20 21 20.5 -1
09-01-89 05540500 23 23 23 0
12-06-89 05532500 35 34 34.5 1
12-07-89 05520500 27 27 27 0
03-09-90 05526000 26 26 26 0
03-09-90 05540500 26 27 26.5 -1
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples--Continued
USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Sodium, dissolved (mg/L as Na) (00930)
12-08-87 05526000 10 9.9 9.95 0.1 1
12-08-87 05540500 62 65 63.5 -3 5
03-08-88 05520500 9.8 9.6 9.7 .2 2
03-10-88 05532500 110 120 115 -10 9
06-07-88 05536995 65 81 73 -16 25
06-09-88 05550000 34 31 32.5 3 9
09-10-88 05552500 64 69 66.5 -5 8
12-07-88 05536995 68 69 68.5 -1 1
12-07-88 05550000 38 36 37 2 5
06-05-89 05552500 28 27 27.5 1 4
06-08-89 05526000 7.4 7.7 7.55 -.3 4
08-30-89 05543500 53 54 53.5 -1 2
09-01-89 05540500 78 79 78.5 -1 1
12-06-89 05532500 120 120 120 0 0
12-07-89 05520500 11 11 11 0 0
03-09-90 05526000 8.0 7.9 7.95 .1 1
03-09-90 05540500 100 100 100 0 0
Potassium, dissolved (mg/L as K) (00935

12-08-87 05526000 -- 2.0 -- -- --
12-08-87 05540500 -- 3.4 -- -- --
03-08-88 05520500 2.1 1.7 1.9 .4 19
03-10-88 05532500 4.9 5.4 5.15 -.5 10
06-07-88 05536995 5.8 5.7 5.75 .1 2
06-09-88 05550000 3.0 2.4 2.7 .6 20
09-10-88 05552500 5.4 5.7 5.55 -.3 6
12-07-88 05536995 5.6 5.7 5.65 -.1 2
12-07-88 05550000 3.1 3.0 3.05 .1 3
06-05-8% 05552500 2.3 2.9 2.6 -.6 26
06-08-89 05526000 2.9 2.3 2.6 .6 21
08-30-89 05543500 5.4 5.0 5.2 b 7
09-01-89 05540500 6.1 4.6 5.35 1.5 25
12-06-89 05532500 9.5 8.6 9.05 .9 9
12-07-89 05520500 2.2 1.0 1.6 1.2 55
03-09-90 05526000 1.6 1.4 1.5 .2 12
03-09-90 05540500 3.5 3.8 3.65 -.3 9
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station 1laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference
Sulfate, dissolved (mg/L as S0,) (00945)
12-08-87 05526000 -- 77 -- -- --
12-08-87 05540500 -- 73 -- -- --
03-08-88 05520500 -- 110 -- -- --
03-10-88 05532500 -- 96 -- -- --
06-07-88 05536995 -- 79 -- -- --
06-09-88 05550000 -- 53 -- -- --
09-10-88 05552500 -- 71 -- -- --
12-07-88 05536995 -- 97 -- -- --
12-07-88 05550000 -- 100 -- -- --
06-05-89 05552500 57 59 58 -2 4
06-08-89 05526000 71 74 72.5 -3 4
08-30-89 05543500 82 79 80.5 3 4
09-01-89 05540500 76 77 76.5 -1 1
12-06-89 05532500 130 130 130 0 o
12-07-89 05520500 110 120 125 -10 9
03-09-90 05526000 59 66 62.5 -7 12
03-09-90 05540500 59 69 64 -10 17
Chloride, dissolved (mg/L as Cl) (00940)
12-08-87 05526000 -- 30 -- -- --
12-08-87 05540500 -- 100 -- -- --
03-08-88 05520500 -- 22 -- -- --
03-10-88 05532500 -- 190 -- -- --
06-07-88 05536995 -- 86 -- -- --
06-09-88 05550000 -- 60 -- -- --
09-10-88 05552500 -- 100 -- -- --
12-07-88 05536995 -- 90 -- -- --
12-07-88 05550000 -- 68 -- -- --
06-05-89 05552500 53 56 54.5 -3 6
06-08-89 05526000 21 24 22.5 -3 14
08-30-89 05543500 65 71 68 -6 9
09-01-89 05540500 110 120 115 -10 9
12-06-89 05532500 190 200 195 -10 5
12-07-89 05520500 25 23 24 2 8
03-09-90 05526000 27 27 27 0 0
03-09-90 05540500 180 180 180 0 0
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples--Continued
USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Fluoride, dissolved (mg/L as F) (00950)
12-08-87 05526000 -- 0.20 -- -- --
12-08-87 05540500 -- .25 -- -- --
03-08-88 05520500 0.20 .10 0.15 0.10 50
03-10-88 05532500 -- .33 -- -- --
06-07-88 05536995 .90 .97 .935 -.07 8
06-09-88 05550000 .30 .20 .25 .10 33
09-10-88 05552500 .30 .32 .31 -.02 7
12-07-88 05536995 .30 -- -- -- --
12-07-88 05550000 .20 -- -- -- --
06-05-89 05552500 .30 .32 .31 -.02 7
06-08-89 05526000 .20 .22 .21 -.02 10
08-30-89 05543500 .50 .64 .57 -.14 28
09-01-89 05540500 .30 .34 .32 -.04 13
12-06-89 05532500 .70 .87 .785 -.17 24
12-07-89 05520500 .10 <.10 -- -- --
03-09-90 05526000 .20 .16 .18 .04 20
03-09-90 05540500 .20 .20 .20 0 0
Solids, residue on evaporation at 180°C (mg/L) (70300)
12-08-87 05526000 -- 383 -- -- --
12-08-87 05540500 -- 491 -- -- --
03-08-88 05520500 -- 408 -- -- --
03-10-88 05532500 -- 673 -- -- --
06-07-88 05536995 -- 440 -- -- --
06-09-88 05550000 -- 425 -- -- --
09-10-88 05552500 -- 455 -- -- --
12-07-88 05536995 -- 467 -- -- --
12-07-88 05550000 -- 523 -- -- --
06-05-89 05552500 432 462 447 30 7
06-08-89 05526000 474 403 438.5 71 15
08-30-89 05543500 402 402 402 0 0
09-01-89 05540500 466 499 482.5 33 7
12-06-89 05532500 790 762 776 28 4
12-07-89 05520500 423 411 417 12 3
03-09-90 05526000 409 371 390 38 9
03-09-90 05540500 594 579 586.5 15 3
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Table 8.--Results of quality-assurance and quality-control

measures; laboratory-comparison samples--Continued
USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Nitrogen, NO, + NO;, dissolved (mg/L as N) (00631)
12-08-87 05526000 7.70 8.00 7.85 -0.30 4
12-08-87 05540500 5.20 5.50 5.35 -.30 6
03-08-88 05520500 1.40 1.40 1.40 0 0
03-10-88 05532500 2.80 2.60 2.70 .20 7
06-07-88 05536995 4,60 4.40 4.50 .20 4
06-09-88 05550000 <.100 .150 -- -- --
09-10-88 05552500 -- .190 -- -- --
12-07-88 05536995 5.50 5.10 5.30 .40 7
12-07-88 05550000 2.30 2.30 2.30 0 0
06-05-89 05552500 7.80 7.90 7.85 -.10 1
06-08-89 05526000 14.0 14.0 14.0 0 0
08-30-89 05543500 2.80 2.80 2.80 0 0
09-01-89 05540500 3.80 3.80 3.80 0 0
12-06-89 05532500 7.90 7.40 7.65 .50 6
12-07-89 05520500 1.90 1.09 1.495 .81 43
03-09-90 05526000 9.90 10.0 9.95 -.1 1
03-09-90 05540500 4.90 5.00 4.95 -.10 2
Nitrogen, NH,, total (mg/L as N) (00610)

12-08-87 05526000 -- 0.200 -- -- --
12-08-87 05540500 -- .300 -- -- --
03-08-88 05520500 -- <.100 -- -- --
03-10-88 05532500 -- .820 -- -- --
06-07-88 05536995 -- 1.24 -- -- --
06-09-88 05550000 -- <.100 -- -- --
09-10-88 05552500 -- <.100 -- -- --
12-07-88 05536995 -- 1.20 -- -- --
12-07-88 05550000 -- .150 -- -- --
06-05-89 05552500 0.040 .050 0.045 -0.010 25
06-08-89 05526000 .080 <.100 -- -- --
08-30-89 05543500 .210 .230 .220 -.020 10
09-01-89 05540500 .250 .320 .285 -.070 28
12-06-89 05532500 .470 .500 .485 -.030 6
12-07-89 05520500 .080 .100 .090 -.020 25
03-09-90 05526000 .170 .310 . 240 -.140 82
03-09-90 05540500 .430 .480 .455 -.050 12
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) _difference!
Nitrogen, NH,, dissolved (mg/L as N) (00608)
12-08-87 05526000 0.200 0.190 0.195 0.010 5
12-08-87 05540500 .280 .270 .275 .010 4
03-08-88 05520500 .060 <.100 -- -- --
03-10-88 05532500 .820 .790 .805 .030 4
06-07-88 05536995 1.30 1.22 1.26 .08 6
06-09-88 05550000 .010 <.100 -- -- --
09-10-88 05552500 -- <.100 -- -- --
12-07-88 05536995 .950 1.00 .975 -.05 5
12-07-88 05550000 .120 .120 .120 0 0
06-05-89 05552500 .040 .040 .040 0 0
06-08-89 05526000 .070 <.100 -- -- --
08-30-89 05543500 .210 .220 .215 -.010 5
09-01-89 05540500 .190 .230 .210 -.040 21
12-06-89 05532500 .470 .480 475 -.010 2
12-07-89 05520500 .080 <.100 -- -- --
03-09-90 05526000 .100 .250 .175 -.150 150
03-09-90 05540500 .340 .410 .375 -.070 21
Nitrogen, total kjeldahl (mg/L as N) (00625)

12-08-87 05526000 -- 1.4 -- -- --
12-08-87 05540500 -- 1.9 -- -- --
03-08-88 05520500 0.60 .70 0.65 -0.10 17
03-10-88 05532500 1.8 2.0 1.9 -.2 11
06-07-88 05536995 1.5 2.7 2.1 -1.2 80
06-09-88 05550000 1.2 2.6 1.9 -1.4 117
09-10-88 05552500 -- 2.6 -- -- --
12-07-88 05536995 2.5 2.0 2.25 .5 20
12-07-88 05550000 1.7 1.7 1.7 0 0
06-05-89 05552500 2.1 1.7 1.9 .4 19
06-08-89 05526000 1.2 1.5 1.35 -.3 25
08-30-89 05543500 1.3 1.2 1.25 .1 8
09-01-89 05540500 2.4 2.2 2.3 .2 8
12-06-89 05532500 1.7 1.9 1.8 -.2 12
12-07-89 05520500 .60 .20 .40 .40 67
03-09-90 05526000 1.3 1.9 1.6 -.6 46
03-09-90 05540500 1.3 3.0 2.15 -1.7 131
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent

Date number result result value (USGS-IEPA) difference!
Phosphorus, total (mg/L as P) (00665)

12-08-87 05526000 -- 0.160 -- -- --
12-08-87 05540500 -- .500 -- -- --
03-08-88 05520500 0.040 .060 0.050 -0.020 50
03-10-88 05532500 .570 .610 .590 -.040 7
06-07-88 05536995 .600 .590 .595 .010 2
06-09-88 05550000 .150 .290 .220 -.140 93
09-10-88 05552500 -- .300 -- -- --
12-07-88 05536995 .830 1.60 1.215 -.77 93
12-07-88 05550000 .100 .100 .100 0 0
06-05-89 05552500 .160 .280 .220 -.120 75
06-08-89 05526000 .100 .190 .145 -.090 90
08-30-89 05543500 .480 .460 .470 .020 4
09-01-89 05540500 1.10 1.10 1.10 0 0
12-06-89 05532500 1.60 1.60 1.60 0 0
12-07-89 05520500 .040 .040 .040 0 0
03-09-90 05526000 .140 .220 .180 -.080 57
03-09-90 05540500 .340 .620 .480 -.280 82
Phosphorus, dissolved (mg/L as P 00666
12-08-87 05526000 -- 0.110 -- -- --
12-08-87 05540500 -- .320 -- -- --
03-08-88 05520500 0.020 .010 0.015 0.010 50
03-10-88 05532500 .520 .520 .520 0 0
06-07-88 05536995 .460 .450 .455 .010 2
06-09-88 05550000 .020 .100 .060 -.080 400
09-10-88 05552500 -- .030 -- -- --
12-07-88 05536995 .700 1.30 1.00 -.600 86
12-07-88 05550000 .010 <.010 -- -- --
06-05-89 05552500 .070 .070 .070 0 0
06-08-89 05526000 .070 .060 .065 .010 14
08-30-89 05543500 .360 .340 .350 .020 6
09-01-89 05540500 .600 .730 .665 -.130 22
12-06-89 05532500 1.40 1.47 1.435 -.07 5
12-07-89 05520500 <.010 .030 -- -- --
03-09-90 05526000 .070 .090 .080 -.020 29
03-09-90 05540500 .250 .310 .280 -.060 24
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Aluminum, total recoverable (ug/L as Al) (01105)
12-08-87 05526000 -- 1,800 -- -- --
12-08-87 05540500 -- 1,900 -- -- --
03-08-88 05520500 220 170 195 50 23
03-10-88 05532500 250 200 225 50 20
06-07-88 05536995 170 330 250 -160 94
06-09-88 05550000 480 290 385 190 40
09-10-88 05552500 330 530 430 -200 61
12-07-88 05536995 250 280 265 -30 12
12-07-88 05550000 90 120 105 -30 33
06-05-89 05552500 1,600 2,700 2,150 -1,100 69
06-08-89 05526000 4,500 4,200 4,350 300 7
08-30-89 05543500 630 470 550 160 25
09-01-89 05540500 7,700 4,800 6,250 2,900 38
12-06-89 05532500 160 220 190 -60 38
12-07-89 05520500 30 110 70 -80 267
03-09-90 05526000 5,300 4,100 4,700 1,200 23
03-09-90 05540500 7,400 6,400 6,900 1,000 14

Aluminum, dissolved (ug/L as Al) (01106)

12-08-87 05526000 -- <50 -- -- --
12-08-87 05540500 -- <50 -- -- --
03-08-88 05520500 <10 <50 -- -- --
03-10-88 05532500 <10 <50 -- -- --
06-07-88 05536995 40 <50 -- -- --
06-09-88 05550000 20 <50 -- -- --
09-10-88 05552500 20 <50 -- -- --
12-07-88 05536995 200 <50 -- -- --
12-07-88 05550000 <10 <50 -- -- --
06-05-89 05552500 <10 300 -- -- --
06-08-89 05526000 10 1,500 755 -1,490 14,900
08-30-89 05543500 <10 100 -- -- --
09-01-89 05540500 20 110 60 -90 450
12-06-89 05532500 20 80 50 -60 300
12-07-89 05520500 <10 70 -- -- --
03-09-90 05526000 60 60 60 0 0
03-09-90 05540500 60 <50 -- -- --
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Table 8.--Results of gquality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Barium, total recoverable L as Ba) (01007
12-08-87 05526000 -- 60 -- -- --
12-08-87 05540500 -- 70 -- -- --
03-08-88 05520500 <100 50 -- -- --
03-10-88 05532500 <100 30 -- -- --
06-07-88 05536995 <100 20 -- -- --
06-09-88 05550000 100 70 85 30 30
09-10-88 05552500 <100 50 -- -- --
12-07-88 05536995 100 20 60 80 80
12-07-88 05550000 100 50 75 50 50
06-05-89 05552500 100 110 105 -10 10
06-08-89 05526000 100 80 90 20 20
08-30-89 05543500 <100 40 -- -- --
09-01-89 05540500 200 90 145 110 55
12-06-89 05532500 <100 30 -- -- --
12-07-89 05520500 <100 50 -- -- --
03-09-90 05526000 <100 70 -- -- --
03-09-90 05540500 <100 100 -- -- --
Barium, dissolved L as Ba) (01005
12-08-87 05526000 41 44 42.5 -3 7
12-08-87 05540500 39 44 41.5 -5 13
03-08-88 05520500 48 48 48 0 0
03-10-88 05532500 36 31 33.5 5 14
06-07-88 05536995 15 23 19 -8 53
06-09-88 05550000 53 56 54.5 -3 6
09-10-88 05552500 43 38 40.5 5 12
12-07-88 05536995 24 17 20.5 7 29
12-07-88 05550000 50 49 49.5 1 2
06-05-89 05552500 75 80 77.5 -5 7
06-08-89 05526000 54 61 57.5 -7 13
08-30-89 05543500 26 29 27.5 -3 12
09-01-89 05540500 38 36 37 2 5
12-06-89 05532500 26 27 26.5 -1 4
12-07-89 05520500 44 46 45 -2 5
03-09-90 05526000 2. 39 20.5 -37 1,850
03-09-90 05540500 40 41 40.5 -1 2
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station 1laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) differencel
Beryllium, total recoverable (ug/L as Be) (01012)

12-08-87 05526000 -- <0.5
12-08-87 05540500 -- <.5
03-08-88 05520500 <10 <.5
03-10-88 05532500 <10 <.5
06-07-88 05536995 <10 <.5
06-09-88 05550000 <10 <.5
09-10-88 05552500 <10 <.5
12-07-88 05536995 <10 <.5
12-07-88 05550000 <10 <.5
06-05-89 05552500 <10 <.5
06-08-89 05526000 <10 <.5
08-30-89 05543500 <10 <.5
09-01-89 05540500 <10 <.5
12-06-89 05532500 <10 <.5
12-07-89 05520500 <10 <.5
03-09-90 05526000 <10 <.5
03-09-90 05540500 <10 <.5

Beryllium, dissolved
12-08-87 05526000 <0.5 <0.5
12-08-87 05540500 <.5 <.5
03-08-88 05520500 <.5 <.5
03-10-88 05532500 <.5 <.5
06-07-88 05536995 <.5 <.5
06-09-88 05550000 <.5 <.5
09-10-88 05552500 <.5 <.5
12-07-88 05536995 <.5 <.5
12-07-88 05550000 <.5 <.5
06-05-89 05552500 <.5 <.5
06-08-89 05526000 <.5 <.5
08-30-89 05543500 <.5 <.5
09-01-89 05540500 <.5 <.5
12-06-89 05532500 <.5 <.5
12-07-89 05520500 <.5 <.5
03-09-90 05526000 <.5 <.5
03-09-90 05540500 <.5 <.5
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Table 8.--Results of quality-assurance and quality-control
measures; laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Boron., total recoverable L as B 01022
12-08-87 05526000 -- 50 -~ -- --
12-08-87 05540500 -- 120 -- -~ --
03-08-88 05520500 <10 <50 -- -- --
03-10-88 05532500 200 150 175 50 25
06-07-88 05536995 190 200 195 -10 5
06-09-88 05550000 70 70 70 0 0
09-10-88 05552500 170 200 185 -30 18
12-07-88 05536995 170 190 180 -20 12
12-07-88 05550000 80 60 70 20 25
06-05-89 05552500 80 80 80 0 0
06-08-89 05526000 100 50 75 50 50
08-30-89 05543500 140 160 150 -20 14
09-01-89 05540500 180 180 180 0 0
12-06-89 05532500 410 390 400 20 5
12-07-89 05520500 50 60 55 -10 20
03-09-90 05526000 70 <50 -- -- --
03-09-90 05540500 120 90 105 30 25
Boron, dissolved L as B 01020

12-08-87 05526000 -~ 50 -- -~ --
12-08-87 05540500 -- 120 -- -- --
03-08-88 05520500 40 <50 -- -- - -
03-10-88 05532500 190 150 170 40 21
06-07-88 05536995 200 230 215 -30 15
06-09-88 05550000 60 70 65 -10 17
09-10-88 05552500 190 190 190 0 0
12-07-88 05536995 180 -- -- -- --
12-07-88 05550000 60 -- -- -- --
06-05-89 05552500 80 70 75 10 12
06-08-89 05526000 80 50 65 30 38
08-30-89 05543500 160 160 160 0 0
09-01-89 05540500 180 160 170 20 11
12-06-89 05532500 410 390 400 20 5
12-07-89 05520500 40 60 50 -20 50
03-09-90 05526000 40 <50 -- -- --
03-09-90 05540500 90 80 85 10 11
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station 1laboratory laboratory Average given units Percent
Date number result result value (USGS-1EPA) difference!
Cadmium, total recoverable L as Cd) (01027
12-08-87 05526000 -- 0.37 -- -- --
12-08-87 05540500 -- .25 -- -- --
03-08-88 05520500 <1l .38 -- -- --
03-10-88 05532500 <1 .28 -- -- --
06-07-88 05536995 1 .57 1.785 0.43 43
06-09-88 05550000 <1 .32 -- -- --
09-10-88 05552500 2 11 1.055 1.89 94
12-07-88 05536995 <1 .60 -- -- --
12-07-88 05550000 <1 <.10 -- -- --
06-05-89 05552500 <1 .10 -- -- --
06-08-89 05526000 <1 <.10 -- -- --
08-30-89 05543500 <1 .50 -- -- --
09-01-89 05540500 <1 .40 -- -- --
12-06-89 05532500 <1 .20 -- -- --
12-07-89 05520500 <1 .10 -- -- --
03-09-90 05526000 <1 .12 -- -- .-
03-09-90 05540500 <1 .21 -- -- -

Cadmium, dissolved (ug/L as Cd) (01025)

12-08-87 05526000 <1 0.12 -- -- --
12-08-87 05540500 <1 .26 -- -- --
03-08-88 05520500 <1 .22 -- -- --
03-10-88 05532500 <1 .17 -- -- --
06-07-88 05536995 <1 .19 -- -- --
06-09-88 05550000 <1 .16 -- -- --
09-10-88 05552500 <1 <.10 -- -- --
12-07-88 05536995 <1 .10 -- -- --
12-07-88 05550000 <1 .10 -- -- --
06-05-89 05552500 <1 .10 -- -- --
06-08-89 05526000 <1 <.10 -- -- --
08-30-89 05543500 <1 <.10 -- -- --
09-01-89 05540500 <1 .20 -- -- --
12-06-89 05532500 <1 .10 -- -- --
12-07-89 05520500 <1 <.10 -- -- --
03-09-90 05526000 <1 .15 -- -- --
03-09-90 05540500 <3 <.10 -- -- .-
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory 1laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Chromium, total recoverable (ug/L as Cr) (01034)
12-08-87 05526000 -- <5 -- -- -~
12-08-87 05540500 -~ 6 -- -- --
03-08-88 05520500 2 <5 -- -- --
03-10-88 05532500 6 <5 -- -- --
06-07-88 05536995 9 9 9 0 0
06-09-88 05550000 3 <5 -- -- --
09-10-88 05552500 3 9 6 -6 200
12-07-88 05536995 6 8 7 -2 33
12-07-88 05550000 2 5 3.5 -3 150
06-05-89 05552500 4 12 8 -8 200
06-08-89 05526000 7 14 10.5 -7 100
08-30-89 05543500 5 12 8.5 -7 140
09-01-89 05540500 11 <5 - -- --
12-06-89 05532500 6 6 6 0 0
12-07-89 05520500 11 <5 - -- --
03-09-90 05526000 7 8 7.5 -1 14
03-09-90 05540500 12 14 13 -2 17
Chromium, dissolved (ug/L as Cr) (01030)
12-08-87 05526000 <5 10 -- -- --
12-08-87 05540500 <5 <5 -- -- --
03-08-88 05520500 <5 <5 -- -- --
03-10-88 05532500 <5 <5 -- -- --
06-07-88 05536995 5 <5 -- -- --
06-09-88 05550000 <5 <5 -- -- --
09-10-88 05552500 <5 6 -- -- -~
12-07-88 05536995 5 <5 -- -- --
12-07-88 05550000 <5 -- -- -- --
06-05-89 05552500 <5 6 -- -- -~
06-08-89 05526000 <5 10 -- -~ --
08-30-89 05543500 <5 <5 -- -- --
09-01-89 05540500 <5 <5 -- -- --
12-06-89 05532500 5 6 5.5 -1 20
12-07-89 05520500 <5 <5 -- -- --
03-09-90 05526000 <5 <5 -- -- --
03-09-90 05540500 <5 <5 -- -- --
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station 1laboratory laboratory Average given units Percent

Date number result result value (USGS-IEPA) difference!
Cobalt, dissolved (ug/L as Co) (01035)

12-08-87 05526000 <3 <5 -- .- -
12-08-87 05540500 <3 <5 -- -- --
03-08-88 05520500 <3 <5 -- - --
03-10-88 05532500 <3 <5 -- - .-
06-07-88 05536995 <3 <5 -- -- --
06-09-88 05550000 <3 <5 -- - --
09-10-88 05552500 <3 <5 -- -- .-
12-07-88 05536995 <3 <5 -- - --
12-07-88 05550000 <3 <5 -- -- --
06-05-89 05552500 <3 <5 -- -- --
06-08-89 05526000 <3 <5 -- -- --
08-30-89 05543500 <3 <5 -- -- .-
09-01-89 05540500 <3 <5 -- -- .-
12-06-89 05532500 <3 <5 -- -- --
12-07-89 05520500 <3 <5 -- -- .-
03-09-90 05526000 <3 <5 -- -- .-
03-09-90 05540500 <3 <5 -- -- --
Copper. total recoverable L as Cu) (01042
12-08-87 05526000 -- <5 -- -- --
12-08-87 05540500 -- 16 -- -- .-
03-08-88 05520500 20 <5 -- -- --
03-10-88 05532500 20 <5 -- -- --
06-07-88 05536995 20 <5 -- -- --
06-09-88 05550000 <10 <5 -- -- .-
09-10-88 05552500 <10 <5 -- -- --
12-07-88 05536995 10 6 8 4 40
12-07-88 05550000 10 <5 -- -- .-
06-05-89 05552500 <10 5 -- -- -
06-08-89 05526000 <10 10 -- -- --
08-30-89 05543500 10 <5 -- -- -
09-01-89 05540500 30 13 21.5 17 57
12-06-89 05532500 <10 6 -- -- .-
12-07-89 05520500 <10 <5 -- -- --
03-09-90 05526000 20 5 12.5 20 75
03-09-90 05540500 30 21 25.5 9 30
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent

Date number result result value (USGS-1EPA) difference!l
Copper, dissolved (ug/L as Cu) (01040)

12-08-87 05526000 <10 <5 -- -- --
12-08-87 05540500 <10 <5 -- -- .-
03-08-88 05520500 <10 <5 -- -- .-
03-10-88 05532500 <10 <5 -- -- --
06-07-88 05536995 <10 <5 -- -- --
06-09-88 05550000 <10 <5 -- -- --
09-10-88 05552500 <10 <5 -- -- --
12-07-88 05536995 <10 <5 -- -- --
12-07-88 05550000 <10 <5 -- -- --
06-05-89 05552500 <10 <5 -- -- --
06-08-89 05526000 <10 -- -- --

08-30-89 05543500 <10 <5 -- -- -
09-01-89 05540500 <10 <5 -- -- --
12-06-89 05532500 <10 <5 -- -- --
12-07-89 05520500 <10 <5 -- -- --
03-09-90 05526000 <10 <5 -- -- --
03-09-90 05540500 <10 <5 -- -- --

Iron, total recoverable (ug/L as Fe) (01045)

12-08-87 05526000 -- 2,300 -- -- --
12-08-87 05540500 -- 3,400 -- -- --
03-08-88 05520500 1,100 1,100 1,100 0 0
03-10-88 05532500 480 430 455 50 10
06-07-88 05536995 410 1,100 755 -690 168
06-09-88 05550000 920 650 785 270 29
09-10-88 05552500 630 770 700 -140 22
12-07-88 05536995 560 530 545 30 5
12-07-88 05550000 240 160 200 80 33
06-05-89 05552500 2,300 2,700 2,500 -400 17
06-08-89 05526000 4,900 4,000 4,450 900 18
08-30-89 05543500 800 700 750 100 12
09-01-89 05540500 10,000 7,200 8,600 2,800 28
12-06-89 05532500 380 320 350 60 16
12-07-89 05520500 540 510 525 30 6
03-09-90 05526000 5,700 4,400 5,050 1,300 23
03-09-90 05540500 13,000 9,300 11,150 3,700 28
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!

Iron, dissolved (ug/l as Fe) (01046)

12-08-87 05526000 26 <50 -- -- .-
12-08-87 05540500 27 <50 -- -- --
03-08-88 05520500 11 <50 -- -- --
03-10-88 05532500 16 <50 -- -- --
06-07-88 05536995 61 <50 -- -- --
06-09-88 05550000 13 <50 -- -- --
09-10-88 05552500 9 <50 -- -- --
12-07-88 05536995 410 77 243.5 333 81
12-07-88 05550000 7 <50 -- -- --
06-05-89 05552500 8 <50 -- -- -
06-08-89 05526000 25 <50 -- - --
08-30-89 05543500 6 <50 -- -- --
09-01-89 05540500 35 59 47 -24 69
12-06-89 05532500 34 <50 - -- --
12-07-89 05520500 16 <50 -- - -
03-09-90 05526000 <10 <50 -- -- --
03-09-90 05540500 <50 <50 -- - -
Lead, total recoverable (ug/L as Pb) (01051)
12-08-87 05526000 -- <5 -- -- -
12-08-87 05540500 -- 9 -- -- --
03-08-88 05520500 <5 <5 -- -- .-
03-10-88 05532500 <5 <5 - -- .-
06-07-88 05536995 <5 10 -- -- .-
06-09-88 05550000 <5 <5 -- -- -
09-10-88 05552500 <5 <5 -- -- -
12-07-88 05536995 <5 7 -- -- --
12-07-88 05550000 <5 <5 -- -- --
06-05-89 05552500 6 10 8 -4 67
06-08-89 05526000 6 <5 -- -- --
08-30-89 05543500 12 6 9 6 50
09-01-89 05540500 11 13 12 -2 18
12-06-89 05532500 3 <5 -- -- -
12-07-89 05520500 <1 <5 -- -- --
03-09-90 05526000 6 <5 - - --
03-09-90 05540500 19 12 15.5 7 37

144



Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory 1laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!

Lead, dissolved (ug/L as Pb) (01049)

12-08-87 05526000 <10 <5 -- -- --
12-08-87 05540500 <10 <5 -- -- --
03-08-88 05520500 <10 <5 -- -- --
03-10-88 05532500 <10 <5 -- -- --
06-07-88 05536995 <10 <5 -~ -- --
06-09-88 05550000 <10 <5 -~ -- --
09-10-88 05552500 <10 <5 -- -- --
12-07-88 05536995 <10 <5 -- -- --
12-07-88 05550000 <10 <5 -- -- --
06-05-89 05552500 <10 <5 -- -- --
06-08-89 05526000 <10 <5 -- -- --
08-30-89 05543500 <10 <5 - -- --
09-01-89 05540500 <10 <5 .- -- --
12-06-89 05532500 <10 <5 -- -- --
12-07-89 05520500 <10 <5 -- -- --
03-09-90 05526000 <10 <5 -- -- --
03-09-90 05540500 <10 <5 -- -- --
Manganese, total recoverable L as Mn 01055
12-08-87 05526000 -- 68 -- -- --
12-08-87 05540500 -- 120 -- -- --
03-08-88 05520500 140 120 130 20 14
03-10-88 05532500 100 83 91.5 17 17
06-07-88 05536995 40 42 41 -2 5
06-09-88 05550000 120 110 115 10 8
09-10-88 05552500 80 99 89.5 -19 24
12-07-88 05536995 40 41 40.5 -1 2
12-07-88 05550000 30 21 25.5 9 30
06-05-89 05552500 140 110 125 30 21
06-08-89 05526000 120 110 115 10 8
08-30-89 05543500 50 51 50.5 -1 2
09-01-89 05540500 280 290 285 -10 4
12-06-89 05532500 40 36 38 4 10
12-07-89 05520500 70 69 69.5 1 1
03-09-90 05526000 70 69 69.5 1 1
03-09-90 05540500 240 230 235 10 4
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory 1laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference?
Manganese., dissolved L as Mn) (01056)
12-08-87 05526000 16 19 17.5 -3 19
12-08-87 05540500 21 22 21.5 -1 5
03-08-88 05520500 59 58 58.5 1 2
03-10-88 05532500 75 73 74 2 3
06-07-88 05536995 30 23 26.5 7 23
06-09-88 05550000 5 5 5 0 0
09-10-88 05552500 2 <5 -- -- --
12-07-88 05536995 40 35 37.5 5 12
12-07-88 05550000 2 <5 -- -- --
06-05-89 05552500 2 <5 -- -- --
06-08-89 05526000 6 <5 -- -- --
08-30-89 05543500 5 6 5.5 -1 20
09-01-89 05540500 19 19 19 0 0
12-06-89 05532500 33 31 32 2 6
12-07-89 05520500 46 45 45.5 1 2
03-09-90 05526000 <15 12 -- -- --
03-09-90 05540500 <30 32 -- -- --
Mercur otal recoverable L as H 71900
12-08-87 05526000 -- 1.2 -- -- --
12-08-87 05540500 -- .23 -- -- --
03-08-88 05520500 <0.10 -- -- -- --
03-10-88 05532500 <.10 -- -- -- --
06-07-88 05536995 <.10 -- -- -- --
06-09-88 05550000 -- -- -- -- --
09-10-88 05552500 .50 -- -- -- --
12-07-88 05536995 <.10 -- -- -- --
12-07-88 05550000 <.10 -- -- -- --
06-05-89 05552500 <.10 -- -- -- --
06-08-89 05526000 <.10 <.05 -- -- --
08-30-89 05543500 <.10 -- -- -- --
09-01-89 05540500 .10 -- -- -- --
12-06-89 05532500 <.10 -- -- -- --
12-07-89 05520500 .20 -- -- -- --
03-09-90 05526000 <.10 <.05 -- -- --
03-09-90 05540500 <.10 <.05 -- -- --
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Table 8.--Results of quality-assurance and quality-control

measures: laboratory-comparison samples--Continued
USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference?
Mercur dissolved L as H 71890
12-08-87 05526000 -- <0.05 -- -- .-
12-08-87 05540500 -- .10 -- -- .-
03-08-88 05520500 <0.1 -- -- -- --
03-10-88 05532500 <.1 -- -- -- .-
06-07-88 05536995 <.l -- -- -- --
06-09-88 05550000 -- -- -- .- --
09-10-88 05552500 .3 -- -- -- --
12-07-88 05536995 <.1 -- -- -- --
12-07-88 05550000 <.1 -- -- -- .-
06-05-89 05552500 <.l -- -- -- --
06-08-89 05526000 <.1 <.05 -- -- --
08-30-89 05543500 .2 -- -- -- --
09-01-89 05540500 <.1 -- -- -- --
12-06-89 05532500 .3 -- -- -- --
12-07-89 05520500 .2 -- -- -- --
03-09-90 05526000 .1 <.05 -- -- --
03-09-90 05540500 .1 <.05 -- -- --
Nickel, total recoverable (ug/L as Ni) (01067)

12-08-87 05526000 -- <5 -- -- .-
12-08-87 05540500 -- 7 -- -- .-
03-08-88 05520500 6 <5 -- -- --
03-10-88 05532500 7 6 6. 1 14
06-07-88 05536995 25 18 21. 7 28
06-09-88 05550000 5 <5 -~ -- --
09-10-88 05552500 6 <5 -- -- --
12-07-88 05536995 46 36 41 10 22
12-07-88 05550000 4 <5 -- -- .-
06-05-89 05552500 6 14 10 -8 133
06-08-89 05526000 11 <5 -- -- --
08-30-89 05543500 10 <5 -- -- .-
09-01-89 05540500 12 <5 -- -- .-
12-06-89 05532500 6 <5 -- -- --
12-07-89 05520500 2 <5 -- -- --
03-09-90 05526000 8 <5 -- -- .-
03-09-90 05540500 13 5 62
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued
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USGS IEPA Difference in
Station laboratory 1laboratory Average given units Percent
Date number result result - value (USGS-IEPA) difference!
Nickel, dissolved (ug/L as Ni) (01065)
12-08-87 05526000 10 5 7.5 5 50
12-08-87 05540500 10 5 7.5 5 50
03-08-88 05520500 10 5 7.5 5 50
03-10-88 05532500 10 11 10.5 -1 10
06-07-88 05536995 20 14 17 6 30
06-09-88 05550000 10 5 7.5 5 50
09-10-88 05552500 10 5 7.5 5 50
12-07-88 05536995 40 33 36.5 7 18
12-07-88 05550000 <10 <5 -- -- --
06-05-89 05552500 <10 10 -- -- --
06-08-89 05526000 <10 <5 -- -- --
08-30-89 05543500 <10 <5 -- -- --
09-01-89 05540500 <10 <5 -- -- --
12-06-89 05532500 <10 <5 -- -- --
12-07-89 05520500 <10 <5 -- -- --
03-09-90 05526000 <10 <5 -- -- --
03-09-90 05540500 <10 <5 -- -~ --
Silver, total recoverable (ug/L as Ag) (01077)
12-08-87 05526000 -- <3 -- -- --
12-08-87 05540500 -- <3 -- -- --
03-08-88 05520500 <1 <3 -- -- --
03-10-88 05532500 <1 <3 -- -~ --
06-07-88 05536995 1 <3 -- -- --
06-09-88 05550000 <1 <3 -- -- --
09-10-88 05552500 <1 <3 -- -- --
12-07-88 05536995 <1 <3 -- -- o
12-07-88 05550000 <1 <3 -- -- --
06-05-89 05552500 <1 <3 -- - - --
06-08-89 05526000 <1 <3 -- -- -~
08-30-89 05543500 <1 <3 -- -- --
09-01-89 05540500 <1 <3 -- -- --
12-06-89 05532500 <1 <3 -- -- --
12-07-89 05520500 <1 <3 -- -- --
03-09-90 05526000 <1 <3 -- -- --
03-09-90 05540500 <1 <3 -- -~ --



Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!

Silver, dissolved L _as A 01075

12-08-87 05526000 <1 <3 -- -- --
12-08-87 05540500 <1 <3 -- -- --
03-08-88 05520500 <1 <3 -- -- --
03-10-88 05532500 <1 <5 -- -- --
06-07-88 05536995 1 <3 -- -- --
06-09-88 05550000 <1 <3 -- -- --
09-10-88 05552500 <1 <3 -- -- --
12-07-88 05536995 <1 <3 -- -- --
12-07-88 05550000 <1l <3 -- -- --
06-05-89 05552500 <1 <3 -- -- --
06-08-89 05526000 <1 <3 -- -- --
08-30-89 05543500 <2 <3 -- -- --
09-01-89 05540500 <1 <3 -- -- --
12-06-89 05532500 <1 <3 -- -- --
12-07-89 05520500 <1 <3 -- -- --
03-09-90 05526000 <1 <3 -- -- --
03-09-90 05540500 <1 <3 -- -- --
Strontium, dissolved L as Sr 01080
12-08-87 05526000 200 200 200 0 0
12-08-87 05540500 210 220 215 -10 5
03-08-88 05520500 130 140 135 -10 8
03-10-88 05532500 450 430 440 20 4
06-07-88 05536995 220 290 255 -70 32
06-09-88 05550000 450 460 455 -10 2
09-10-88 05552500 310 320 315 -10 3
12-07-88 05536995 240 240 240 0 0
12-07-88 05550000 890 -- -- -- --
06-05-89 05552500 290 280 285 10 3
06-08-89 05526000 210 200 205 10 5
08-30-89 05543500 230 -- -- -- --
09-01-89 05540500 280 280 280 0 0
12-06-89 05532500 810 -- -- -- --
12-07-89 05520500 140 140 140 0 0
03-09-90 05526000 190 190 190 0 0
03-09-90 05540500 180 190 185 -10 6
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) differencel
Vanadium, dissolved (ug/L as V) (01085)
12-08-87 05526000 <6 <5 -- -- --
12-08-87 05540500 <6 <5 -- -- .-
03-08-88 05520500 <6 <5 -- -- .-
03-10-88 05532500 <6 <5 -- -- --
06-07-88 05536995 <6 <5 -- -- --
06-09-88 05550000 <6 <5 -- -- --
09-10-88 05552500 <6 <5 -- -- --
12-07-88 05536995 <6 <5 -- -- --
12-07-88 05550000 <6 <5 -- -- --
06-05-89 05552500 <6 <5 -- -- --
06-08-89 05526000 <6 <5 -- -- --
08-30-89 05543500 <6 <5 -- -- -
09-01-89 05540500 <6 <5 -- -- --
12-06-89 05532500 <6 <5 -- -- -
12-07-89 05520500 <6 <5 -- -- -
03-09-90 05526000 <6 <5 -- -- --
03-09-90 05540500 <6 <5 -- -- -
Zinc, total recoverable (ug/L as Zn) (01092)
12-08-87 05526000 -- <100 -- -- --
12-08-87 05540500 -- <100 -- -- --
03-08-88 05520500 10 <50 -- -- --
03-10-88 05532500 30 <50 -- -- --
06-07-88 05536995 60 <100 -- -- -
06-09-88 05550000 30 <100 -- -- --
09-10-88 05552500 20 <50 -- -- --
12-07-88 05536995 60 <100 -- -- -
12-07-88 05550000 <10 <50 -- -- -
06-05-89 05552500 30 <50 -- -- -
06-08-89 05526000 30 <50 -- -- --
08-30-89 05543500 40 <50 -- -- --
09-01-89 05540500 80 250 165 -170 212
12-06-89 05532500 50 <50 -- -- -
12-07-89 05520500 20 <50 -- -- --
03-09-90 05526000 30 <50 -- -- --
03-09-90 05540500 80 <100 -- -- -
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) difference!
Zinc, dissolved L as Zn) (01090
12-08-87 05526000 3 <50 -- -- -
12-08-87 05540500 22 <50 -- -- .-
03-08-88 05520500 8 <50 -- -- --
03-10-88 05532500 110 <50 -- -- -
06-07-88 05536995 34 <50 -- -- .-
06-09-88 05550000 11 <50 -- -- .-
09-10-88 05552500 22 <50 -- -- -
12-07-88 05536995 64 <100 -- -- .-
12-07-88 05550000 32 <50 -- -- -
06-05-89 05552500 15 <50 -- -- .-
06-08-89 05526000 8 <50 -- -- -
08-30-89 05543500 15 <50 -~ -- .-
09-01-89 05540500 14 130 72 -116 829
12-06-89 05532500 46 <50 -- -- .-
12-07-89 05520500 25 <50 -- -- .-
03-09-90 05526000 <3 <50 -- -- .-
03-09-90 05540500 <8 <100 -- -- --

Carbon, organic, total (mg/L as C) (00680)

12-08-87 05526000 -- 6.9 -- -~ --
12-08-87 05540500 -- 6.8 -- -~ --
03-08-88 05520500 6.8 5.5 6.15 1.3 19
03-10-88 05532500 11 9.5 10.25 1.5 14
06-07-88 05536995 10 8.1 9.05 1.9 19
06-09-88 05550000 18 13 15.5 5 28
09-10-88 05552500 -- 17 -- -- --
12-07-88 05536995 7.1 7.4 7.25 -.3 4
12-07-88 05550000 13 12 12.5 1 8
06-05-89 05552500 10 10 10 0 0
06-08-89 05526000 9.6 9.8 9.7 -.2 2
08-30-89 05543500 5.8 5.8 5.8 0 0
09-01-89 05540500 17 10 13.5 7 41
12-06-89 05532500 8.5 6.8 7.65 1.7 20
12-07-89 05520500 4.8 5.2 5.0 -.4 8
03-09-90 05526000 8.6 8.6 8.6 0 c
03-09-90 05540500 13 12 12.5 1 8
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value USGS-IEPA) difference!

Hardness (Ca, M mg/L._as CaCojz) (00900)

12-08-87 05526000 310 320 315 -10 3
12-08-87 05540500 290 300 295 -10 3
03-08-88 05520500 330 320 325 10 3
03-10-88 05532500 350 330 340 20 6
06-07-88 05536995 210 230 220 -20 10
06-09-88 05550000 300 280 290 20 7
09-10-88 05552500 240 250 245 -10 4
12-07-88 05536995 250 250 250 0 0
12-07-88 05550000 380 380 380 0 0
06-05-89 05552500 300 310 305 -10 3
06-08-89 05526000 310 310 310 0 0
08-30-89 05543500 220 220 220 0 0
09-01-89 05540500 220 220 220 0 0
12-06-89 05532500 350 340 345 10 3
12-07-89 05520500 340 340 340 0 0
03-09-90 05526000 -- 290 -- -- --
03-09-90 05540500 -- 260 -- -~ -~

Cyanide, total (mg/L as CN) (00720)

12-08-87 05526000 -- <0.005 -- - --
12-08-87 05540500 -- <.005 -- -- .-
03-08-88 05520500 <0.010 <.005 -- -- -
03-10-88 05532500 <.010 <.005 -- -- .-
06-07-88 05536995 <.010 .010 -- -- --
06-09-88 05550000 <.010 <.005 -- -- .-
09-10-88 05552500 <.010 <.005 -- -- --
12-07-88 05536995 <.010 <.005 -- -- -
12-07-88 05550000 <.010 <.005 -- -- .-
06-05-89 05552500 <.010 <.005 -- -- --
06-08-89 05526000 <.010 .005 -- .- .-
08-30-89 05543500 .010 <.005 -- -- --
09-01-89 05540500 <.010 <.005 -- .- --
12-06-89 05532500 <.010 <.005 -- -- -
12-07-89 05520500 <.010 <.005 -- -- --
03-09-90 05526000 <.010 <.005 -- -- --
03-09-90 05540500 <.010 <.005 -- -- --
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Table 8.--Results of quality-assurance and quality-control
measures: laboratory-comparison samples--Continued

USGS IEPA Difference in
Station laboratory laboratory Average given units Percent
Date number result result value (USGS-IEPA) differencel
Cyanide, dissolved (mg/L _as CN 00723

12-08-87 05526000 -- <0.005
12-08-87 05540500 -- <.005
03-08-88 05520500 <0.010 <.005
03-10-88 05532500 <.010 <.005
06-07-88 05536995 <.010 9

06-09-88 05550000 <.010 <.005
09-10-88 05552500 -- <.005
12-07-88 05536995 <.010 <.005
12-07-88 05550000 <.010 <.005
06-05-89 05552500 <.010 1.00
06-08-89 05526000 <.010 <.005
08-30-89 05543500 <.010 <5

09-01-89 05540500 <.010 <.005
12-06-89 05532500 <.010 <5

12-07-89 05520500 <.010 <5

03-09-90 05526000 <.010 <5

03-09-90 05540500 <.010 <5

Percent difference is defined as the absolute value of the IEPA laboratory
result subtracted from the USGS laboratory result, and the difference divided by

the USGS laboratory result.

153



vd3l A S €0° 20° 68° 98" 16600 (4 se 1/6w) 1ejoy ‘sptaonyi (002l

vd3l A 0 0 Z 62 62 0%600 (13 se 1/6w) paAjosstp ‘apldoiys 0ozt

vd3al A 2 0¢ sS 08L’L 002t 99600 ("0s se 1/6w) 1e10) ‘aieyins ozt

vd3I N 8¢ 2L 2 Sy 8¢ G£600 (X se 1/Bw) paajossip ‘wnissejod 002l

vd3l N 9¢ 9"l A Sy 6°¢ 2£600 (A se 1/6w) je3o1 ‘wnisselod 00zl

vd3l N 8l 0s 4 182 lgg 0600 (eN se 1/6W) paajossip ‘unipos 00zl

vd3l N 0¢ 9s 4 182 L8€ 62600 (eN se 1/6w) je303 ‘wntpos (QOZL

vd3l N Sl Sl S 86 €Ll §2600 (BW se 7/6w) paajossip ‘unisaubew (02l

vd3l N 2l 2l S 86 SLt 22600 (bW se 7/B6w) j1ejol ‘wnissubew 00zl

vd3l N ¢l e 8 ogl %02 SL600 (eD se 1/6w) paajossip ‘unidojey Qpzl

vd3l N Sl 22 8 0osL 202 91600 (e3 se 7/6w) 1ejo3 ‘wnidjes QpZL  68-%2-£0
vd3l A P 80" - oLl <0°1 16600 (4 se 1/6u) 1e303 ‘sptuonyy (021

vd3l A 14 l 4 9 Sy 0%600 (13 se 1/6w) paAajossip ‘9piJoiyd 102l

vd3l A 1> 4 9l 02y a2y 99600 (Yos se 1/6w) 1e1o3 ‘aleyIns 1021

soasn N ool £8°66 44 ool 1 0812 (Jg se 1/6w) paAjossip ‘apiwotg 002l

soasn A ) l® l° L7t 07l 05600 (3 se 7/6w) paAjossip ‘spldonid (002l

sosn A 49 9 8° 2°s 9 Yy G600 (% se 1/6w) paAjossip ‘wnissejod 002i

sasn A ¥4 ¢l 21 j 149 oLe 0£600 (eN se 1/6w) paajossip ‘wnipos 00zl

$Sosn A ¢ < 2 gLl oLl 62600 (BW se 7/6u) paajossip ‘wnisaubew (02l

so9sn A 9 2L st 202 061 SL600 (e se 7/6w) paajosstp ‘wnidiey (pZL 88-£0-LL
vd3al A 9L 8l° L° L7t 26° 05600 (3 se 7/Bu) paajossip ‘apidonii (QOLL

vd3al A Sl 217 1° (! €6° 1 G600 (4 se 7/6w) 1e303 ‘spiaonyy QOLL

vd3l N 2 2L 4 79 0°¢¢ 0%600 (13 se 7/6w) paAjossip ‘spldoiys QOLl

vd3l N 8% €02 9l 02y 212 S¥%600 ("os se 1/6w) paajossip ‘aieyIns 0oLl

vd3l N 8y €02 9l 02y pAY4 99600 ("os se 1/6w) jeloy ‘sieyins  QoOLL

vd31 N 68 Sl 9 L 6°9 GL” G600 (X se 1/Buw) paAjossip ‘wnisselod QQLL

vd3l N 18 26°S A 6°9 €6° 22600 () se 7/6w) 1ei01 ‘wntsseiod QOLL

vd3l N S6 67201 S 801 L°s 0£600 (eN se 7/6w) paajossip ‘unipos (oQLL

vd3l N 96 G gol S 801 Sy 62600 (eN se 7/6w) 1e303 ‘wnipos (OLL

vd3l N 96 2788 4 8s £ G2600 (BW se 7/6w) paajossip ‘wnisaubey (oLl

vd3l N 26 1°9S Z 8S 671 22600 (6w se 1/Bw) jejoy ‘wnisaubew (QQLL

vd3l N Y8 69 ki Z8 el SL600 (eJ se 7/6w) paAlOSSiIp ‘wnidied QL

vd3l N L8 %2 Y 28 Li 91600 (e se 7/6w) jejol ‘wnidjey QOLlL /8-60-0L

SUot JoTen
[G] ¢SUO LB LASP SN EA ERED UGLIELASp _SN|EA 3 NsaJd 9pod JUaN] L 3SU0Y ETTE] 331Ep
pawJojsad  pJdepuels oMLu woJd)  anJy wodj pJepuels 2 anJyy} xwoum;onmJ 3801S1VM 9)dwes a)dwes
SL1SAjeuy OM] ULYILM 30U2J3}}Lp 9d3UdJa}4Lq 9 dwes
JU3J3d 90uUsJ3}dJ pJepuels

$370WES 90U2J0}9J PJEpUels

[@)1gel JO pud le s$310uUl004

“ueyy J931e346 ‘< lueyy ssI)

> lABAINS

1821601099 *S*N ‘SHSN JAdousbBy UOL3093104d EBJUBWUOJ LAUT SLoutl)l ‘vd3l
Isap ‘A ‘ON ‘N ‘4931) Jad sweaBouotw ‘7/67 fu9311) J4od swedBiyyiw ‘7/6w]

TSeJNseaw ]0JJUOJ-A3[1enD pue ooueJnsse-A3Ljenb JO s3] Nsog---4 algei

154



vd31 N 86 A" 20° Sl €0° S9900 (d se 1/6w) 1e303 ‘snuoydsoyd (0Ll
vd3l N %76 A G¢” 0°S 1 52900 (N se 7/6w) jyep)afy jei0y ‘UaboJiIN (QOLL [8-60-01
SJUS LJINN

vd3l1 A 92 S0° €0° 6L° i 05600 (4 se 7/6w) paajossip ‘apraoniiy  Q0S!l

vd3l A S STl 6°¢ g e¢ he 0%600 Awu se 7/6w) panjossip ‘aptaolyy  00SL

Vd3l A 9 g 8¢ Ly Yy S%600 (’0s se 1/6w) paajossip ‘21e31NS  00SL

vd3l A 61 6" L Ly g'¢ §¢600 (% se 7/Bw) paAjossIp ‘wnisseiod (QOSl

Vd31 A VA 8" L LY 6°¢ L8600 (% se 7/6w) jeioy ‘wnisseiod Q00SL

vd31 A Z ¢ pA 061 €6l 0£600 (eN se 1/6w) psAjossip ‘untpos 0g5l

vd3l A Z ks P 06l 61 62600 (eN se 7/6w) je3o01 ‘wntpos (0S|

vd3l A 2 8- 9L 8°2¢ 2¢ §2600 (bW se 1/6w) paAjossip ‘unisauben 00SL

Vd3l A 4 8’ 971 87¢¢ 2¢ 212600 (6w se 1/6w) jejoy ‘wnisauben Q0S|

vd3l A 14 71 Sy %72 L SL600 (e se 7/6w) paAjossip ‘unidjel 006l

vd3l A 2 vl Sy YL L 91600 (e se 1/6w) je1ol ‘wnidjey QOSL 68-91-0L
S9SN A 9 10° €0° 6L 0e° 05600 (4 se 1/Bw) paajossip ‘aplionyi QoYL

S9SN A S s 6°¢ R4 he 07600 Awu se 7/6w) panjossip ‘opliojyd 0ol

S9SN A k4 sl 8°¢ ST iy oy §%600 (’0s se 1/6w) paajossip ‘21e4INS OOyl

S9SN N 962 €'l L0° £s° (4 SE600 (X se 7/6w) PaAjOsSSIp ‘untsseiod Q0vl

s9sn N 9L 9 8l el S %2 6°S 0£600 (eN se 7/6w) paajossip ‘wnipos (0%l

S9SN A 9 9° g 776 ol 52600 (BW se 7/6w) parjossip ‘wnisaubey Qg%

sosn N Y9 Y 0°¢ S L 92 51600 (e3 se 7/6w) paajossip ‘wnialed Q0%l

vd3l A < ¢0° 20° 68" 98" 05600 (4 se 7/6w) paajosstp ‘aprioniy  gggl

vd3l A ¢ ¢0° L0° 68" 26 15600 (4 se 7/6w) e33O} ‘8plionyd  §GE|

vd3l A < 4 2 6L L 0%600 (12 se 7/6w) paAjosstp ‘aptiojyy  ggg|

vd31 A € 0% S 08L’l ovL'l S7600 (70s se 1/Bu) paAjossip ‘aleyIns  SSsl

vd31 N %6 801’1 SS 08L'1 2L 97600 ("os se 1/6u) je301 ‘21B4INS  GGEY

vd31 N P2 6°1 8" 2 s ¢°¢ S£600 (% se 7/6w) paAjosSSIp ‘wntsseiod Sggi

vd3l N ¢¢ FANY 8" 2°s ¢ 22600 (% se 1/6w) je30} ‘wntsselod GGgi

vd31 N 5% 9702 G2 %7788 64 0£600 (eN se 7/6w) paAjossip ‘wnipos gggi

Vd31 N YLy 9°9.2 52 %788 SE¢ 62600 (eN se 7/Bw) je10} ‘wntpos ggey

vd3l N 82 29 (" 871e 82 52600 (BW se 1/6w) paAjossip ‘uwnisaubey Ggg|

vd3l N 8l¢ 68 [ 82 PARS 42600 (bW se 7/6w) jeiod ‘untsaubel gog|

vd3l N 99 2'82 172 € ¢y 2. 51600 (e) se 7/6w) paAjossip ‘wnidjed ggg|

vd3l N 8¢ 27291 4 £ ey 112 91600 (e se 7/6w) je303 ‘wnidje]) GG¢L  68-21-90

panuUl3uo)--SUOT JoTel
Aq ¢SUOLIBLIASP ERYEN 5N eA UOLIEIASP _onjeA yjnsad ETSCR] JUSNT [3SU0) Wt} 331ep
pauwJojiad  paepueis meu woudj wxgu wouj pJepuels e anJ | >wo~m;onm4 wwohmh<3 o1dwes ajduwes
SISAJBUY OM] ULYILM 90UBJD4LIP 90U2J42441Q 9)dwes
bUELREY] 2J3uUaJ3}94 plepuels

panutiuo)--531dWeS aoualojod PJepuels

TS3INSeaw J0J3U0J-A1LEND PUE SJUBINSSE-AFL]enb Jo S3insay--'§ 2)gel

155



Sasn A 0 0 €0 YA YA 12900 Am se J\mEv PaAlosSsLp ~0£uuo .m:uocawoc& 002l

sosn A 2 10° 90" 99° 29° 99900 (d se 1/6w) paajossip ‘sndoydsouyd 002l

s9sn A S €0° 40" 99" 69° $9900 (d se 1/Bw) jeiol ‘sndoydsoyd 00zl

sosn N 6 2L [ 8¢ L 05 L $2900 (N se 1/6w) “yyepiafy dmwoy ‘UaboJ3tN 0021

S9SN A v €0° 8" W ¢ 80900 (N se 1/6uw) uo>dommwu .N:z ‘usabouliN 0021

sosn N 68 98" 2L 16" oLL” L£900 (N se 71/6w) paAjosstp * Oz+moz ‘uaBoJitN 0021

s9osn N 28 660" 50" 2L 120" £1900 (N se 1/6w) paAjossip ‘CON ‘usBoJullN 002l 68-22-S0
vdal A l [ 20° Sl 9L $9900 (d se 7/6w) 1e3oy ‘snioydsoyd 0021

vdal N 85 62 c¢” 0§ 1°2 52900 (N se 1/6w) "jyepyaly deOV ‘uaboJliN 002l

vd3l A ] ] L 0°¢ 02 80900 (N se 7/6w) panjossip ‘74N ‘UaBOJIIN 002l 68-Y2-SO
s9sn N 1y Z £0° 6%° 62" 12900 (d se 7/6w) paAjossLp ‘oyido ‘snsoydsoyd 95l

sosn N 902 1o°tL ¢0* 6%" Gl 99900 (d se 1/6w) paAjossip ‘snaoydsoyd 9sg}

vd3l A pA [ 20° St 91 $9900 (d se 7/6w) je3o3 ‘snuoydsoyd 95¢|

s9sn N 22 48* %0* 99" Gl 59900 (d se 1/6w) jeiol ‘snaoydsoyd 9G§|

s9sn N 662 25°¢ e 8¢c°1L 6" 52900 (N se 1/6w) ‘jyepjaly dmwOp ‘uaboJ3IN 9gg|

s9sn N 62% 0°¢ 80" L AR 80900 (N se 1/6w) paajossip '‘HN ‘UsboulLN 95¢)

s9sn N 06 8" 2L’ 26° L L£900 (N se 7/6w) paAjossip .moz+woz ‘usBoJiN 951

s9sn N 26 (A 40" 2L 10" £1900 (N se 7/6w) paAjossLp ‘CON ‘uabouitN 9gg|

s9SN A 0 (] €0° 6Y" 6y" 12900 (d se 7/Buw) paajosstp ‘oyrdo ‘snuouydsouyd gGElL

s9sn A 4 10° ¢0" 6y" G* 99900 (d se 1/6w) paajosstp 'sniyoydsoyd GGglL

vd3al1 N 59 86" 20" Sl 2s” 59900 (d se 1/6w) jeio3 ‘sndoydsoyd GG§L

sosn N 72 9L" 40" 99° [ 59900 (d se 71/6w) je103 ‘sndoydsoyd G6g}

sosn N 25 2L [ 8-t 1°2 §2900 (N se 1/6w) “1yepialy dmwop ‘uaBoJlIN 66§}

sosn N 912 Sl 80" l" 22 80900 (N se 7/6w) nm>dommmu .Nxz ‘uaBoJlIN 56El

sosn N 90l €01 2L 126" 02 L£900 (N se 1/6w) paajossip ’ o=+NOz 'usBoJIIN  GSEL

sIsn N 26 (A %0° 2L 10° £1900 (N se 1/6w) paalossip ‘“ON ‘uaBoJlIN G6§L 88-¢L-21
sosn A 8 %0° €0" 6Y" 0sY” 12900 (d se 1/6w) parlossip ‘oyido ‘snuaoydsoyd 00zl

s9sn A < 20" 40" 99° 89" 99900 (d se 1/6w) paajosstp ‘sndoydsoyd 00zl

s9sn A S €0" %0° 99" 69" $9900 (d se 1/6w) jeilol ‘snaoydsouyd 002!

s9sn A €2 4% 12° 8¢ L §2900 (N se 1/6w) jyepiafy 1e301 ‘usbouliN 002l

$9sn A Vi €0° 80" 0" ¢l 80900 (N se 1/6w) paAajossip .w:z ‘uabouiIN 002l

sosn N 06 28" 2L 26" L 1£900 (N se 7/6W) paAjossLp smofmo_‘ ‘uaboJitN 0021

s9sn N 99 620°0 %0°0 2L°0 1%0°0 £1900 (N se 7/6w) paajossip ‘CoN ‘usboJlLN 002l 88-£0-LL

UOJC_uCOUnnwucmeuDZ
Aq ésuotietasp 3NeA aniea uotletasp mm3~m> 31nsad 3p02 usNy 13suo) ENTFY alep
pawdojJad pJepuels mmLu woJ mxgu wod} pJepueis anJd| >woumuonm4 mwohmh<3 9)dwes 3jduwes
SISAJeUy OM3 ULYILM 90U3J3}}LP 90U3J3341Q 9)dwes

FUEIoNET. | ddoUaJajad pJd

epueis

panuL1uo)--531JWES 90Ud43}3J PJEpUB3S

:saJdnseaw 10J3uU0d-A3L1enb pue aduednsse-Alllenb O S3|NS3ay--"§ a\qet

156



vd3l -- 08 ) -- S 6 59010 (iN se 1/67) paajossip ‘19%2iN 00LL

vd3l A 99 e 8°g [43 1l 29010 (LN se 1/67) 219eJaA033d 18303 “1aXIIN Q0L

vd3l A l l L cLL 2ll 95010 (uw se 7/67) paajossip ‘asauebuen (Qpil

vd3l A 96 9°8Y [ %708 66 GS0L0  (uw se 1/67) a1qedsnodad jelo) ‘asauebuen (0Ll

vd3l A 22 6°€ (] 6721 9l 64010 (qd se 1/67) paajossip ‘peal QpLi

vd3l A 2l 172 1'9 6711 02 15010 (qd se 1/67) ajqelanrodad jejoy ‘pedt Qpil

vd3l N l 4 62 281 sgl 9%010 (34 se 7/67) paajossip ‘uodl Q0L

vd3l N 6¢ 172 8l L6l AN SY0L0 (24 se 7/67) 2)1qeJar0dad jelol ‘uod] (0L}

vd3l A 8 12 9% 6722 0g 0%010 (n) se 1/67) paajossip ‘Jaddod (0Ll

vd3l N 2y 12 9°9 0s 62 29010 (n) se 1/67) ajqedanodas je1o0l ‘uaddoy 0ol

vd31 A 0s 6'S S'¢ 6711 9 25010 (03 se 1/67) 21qedaA0dad 18303 ‘31BQOD  (QOLL

vd3l A 133 €6 S9 €91 L %2010 (43 se 1/67) 21qeJaA0ddJd elol ‘wniwodyd QpLL

vd3l A N G Sl AL 2's 62010 (P2 se 1/67) paajossip ‘wniwped (0Ll

vd3l A 4 (i Sl LY 8y 22010 (P2 se 1/67) 2)1qeJanodaJ jelol ‘uniwped (0Ll

vd3l N 8s %8 22 9yl 9 21010 (29 se 7/67) a)1qedanodad jejol ‘wniyiAdag 0oLl

vd3l N €82 %°6S 20l 976l Sl S00L0 (eg se 7/67) paajossip ‘untdeg Q|

vd3l A Zl €0l 9l 1768 02 20010 (eg se 7/67) a)qeJdanodad 1e3ol ‘wnideg (pLl

vd3l A 9l 8" 671 86 S 00010 (sy se 7/67) paajossip ‘diusasdy  opLl

vd3l N 18 0. 9¢"1¢ 98 96l 90110 (v se 7/67) paAjossip ‘wnuiwniy  opLlL

vd3l N 29 1 9l a8 g9l SOLLOD (1v se 1/67) 31qeJaAodad 1e303 ‘wnuiumy  OpLL  28-60-01

Sjuawala adkJ]} pue s)elsw ._o.ﬂmz

vd3l A 9l 20° 20° 0§’ 5° 99900 (d se 1/6w) paajosstp ‘sndoydsoyd 00SL

vd3l A y] 1 20° 67l 971 $9900 (d se 1/6w) je303 ‘sndoydsoyd QOSL

vd3l A 4! 9° sg” 0°S 9°G 62900 (N se 1/Bw) "iyepialy jejoy ‘uaboJiIN 00SL

vd3l A S L oL 0°2 1°2 80900 (N se 1/6w) parjossip ‘7N ‘usBoJIIN 00Sl

$9sn A Y 20" €0° 6Y° 29" 12900 (d se 7/Bw) paajossip ‘oyido ‘sndoydsoyd 006l

s9sn A 9 90" 40" 99° 29" 99900 (d se 1/Bw) paajossip ‘sntoydsoyd QoS!

s9sn A Z 10° 40" 99° TN 59900 (d se 1/6w) jeioy ‘sndoydsoyd 00SL

sIsn A 31 8L" e 8¢ 1 021 £2900 (N se 1/6w) 1yep1aly paajosstp ‘uaboJiIN 00SL

s9sn A ¢ 20" 80" 0 [ 80900 (N se 1/Bu) parjossip ‘7HN ‘usBoJIIN 0OSL

s9sN N 06 .8° 20° 126° oL- 1£900 (N se 7/6w) parjossip ‘SoN+CON ‘UsBoJIIN  0OSL

$9sN N 26 L 40" 4N 10" €1900 (N se 1/Bw) paajosstp ‘CoN ‘U2BOJILIN 005, 68-91-01
vd3l N -- -- oL- 0°¢ 10°> 01900 (N se 1/6w) 1e303 ‘THN ‘usBOJIIN GGl

vd3l A 2 1°0 2070 Sl 91 59900 (d se 71/6w) 1e103 ‘sndoydsoyd GGEL  68-21-90

pPanuLjuo)--SIU3LJINN
Aq ¢SUOL1BLA3D aN)eA SN 1eA UOLIBLASP _3njeA 11nsadJ 9pod jJuany tisuo) EI'TEY EXGE
pawJojdad  pJepuels mmLu woJy oxgu woJd} pJepueis 2 anJ| >w0umgonm4 380LS1VM 9)1dwes 9)dwes
SISAJBUY OM] ULUJLM 9DUdJILp JDUBJDL4LQ 9)dwes

JUadJad

90UdJ949Jd pJepuels

panu13uo)--S310WeS 90UaJa}aJ pJepue3s

TS9INSEaW 10J3U0D-A3L\enb pue adueJnsse-A1l1enb jO s3|nsay--'6 d1qel

157



sasn A 2l 9 €2 9 2y 06010 (uz se 1/67) panjossip ‘outz 0021

sosn N 9t 2 9L 99 06 26010 (uz se 1/67) a)qeJarodad 1e301 ‘ouLz 0021

s9sn A 2 8 L9 8Ll L S80L0 (A se 1/67) panjossip ‘unipeuepr 0021

sosn N 9Ll 09¢'2 £6 0%s’L 00.'¢ 08010 (ds se 7/67) panjossip ‘wniiuosis 002l

s9sn A €¢ L € € 2 52010 (By se 7/67) paajossip ‘JaAYLS 002L

sasn A 2 L L't 6y S 22010 (By se 1/67) 2)qeJanodad 1e103 ‘JIAYLS  00ZL

sasn -- 00l S -- S oL 59010 (LN se 1/67) panjosstp '19%0I(N 002l

s9sn A 2L 9 8°S 2¢ 9¢ 29010 (LN se 3/67) a1gedanodad jelol “19XOLN 0021

sasn A 92 Lg 92 L€l oL 09010 (oW se 7/67) paAloss(p ‘wnuapgAiow 00zl

s9sn A 9 € £¢ 0s 2% 290L0 (oW se 1/B67) 21qeJaA0dad je3ol ‘WnuapgAIoN 0021

s9sn A L L L 28 L8 95010 (UW se 1/67) paajossip ‘asauebued (021l

sosn A l 49 [ %06 0¢ GGOLO (uW se 7/67) ajgedaAodad jejol ‘asauebuely Q0Z|

sgsn A gLl £ L LY oL 64010 (94 se 1/67) paajossip ‘peal 00zl

s9sn A 82 LS L9 6°L1L £z LS0L0 (qd se 1/67) ajqedarodad jelol ‘peat 002l

s9sn A 2 € 62 251 ovL 9%010 (24 se 1/67) paajossip ‘uosl 0021

sasn A 9 e 8l L6t 091 S%0L0 (24 se 7/67) a1qeJar02ad je303 ‘uodl 0021

s9sn A 82 6L 9y 6722 02 0%010 (ng se 7/67) panjoss(p ‘uaddoy 00zZL

sasn A 0 0 9°9 0s 0s 24010 (ng se 7/67) ajgeJarodad jel0l ‘Jaddod 002l

s9sn A 1%/ 6" 0°L L'e € 52010 (03 se 7/67) paatossip ‘11eqod 00zl

sosn A 2l € 2°¢ 8L Sl ¥€010  (J2 se 7/B7) 91GeJaA0d3d je30} ‘uNniwodyd 002l

sosn N L6 €Yy S LY 6 S2010 (py se 1/67) parjossip ‘wniuwped 00zl

s9sn A L L S'i 676 oL 22010 (pJ se 1/67) a)qesarodau jelol ‘wniwpe)d (00ZL

sasn N € S8l 02 S6Y oLg 02010 (g se 1/67) paajossip ‘uoJog 0021

s9sn A 22 00l 0s 0.¢ 0.2 22010 (g se 1/67) 3)qeJarodad jelO3 ‘uodog  (02L

s9sn A Le Y 272 Yol oL 21010 (28 se 1/67) 3)1qeJarodad elol ‘wn()14498 0021

s9sn A 2 L 2-oL 9761 ¥4 S00L0 (eg se 7/67) paajossip ‘untieg 00Z|

sasn N 89 £°0% 9l 2765 00l 20010 (eg se 1/67) ajqesanodad jelol ‘unideg 002t

sasn A 2L ' 7l ye € $6010 (gs se 1/67) paajossip ‘Auowiiuy 002l

sasn A 2 9 9¢°1E 98 08 90LL0 (1y se 7/67) paajoss(p ‘wnuiwny 0021

s9sn A 1L 2L 7l 88 00l SOLL0 (v se 7/67) a)gedancdads jeioy ‘wnuiwniy 002l 88-€0-11L

LZEN N 008°L L"0L A 6°€ 22 08010 (4s se 7/67) paajossip ‘wniijuodis QOLL

vd3l N S6 8gL’L 88 002°L 29 28010 (Js se 1/67) ajqeJaA0dad jelol ‘wniiucdis oLl

LZE] A -- -- 0°€ 0°¢ £ S2010 (By se 1/67) paajossip ‘J4aAY(S QOLL

LZE] A 6¢ 671 Lt 6% € 22010 (By se 1/67) 2)qeJan0dad 1B1O01 ‘JOAYLS gOLL  ("3u0D)

LZE] A % S'¢ 072 S°2 Vi SYLLO (9s se 7/67) paajossip ‘uniusias 0oLl Z8-60-01

panuLluoc)--SIUSWS ]9 3deJ] pue sjelaw Joley

Aq ¢SUOL1BLASD aNjeA 3N 1eA UOLIBIAD _3njeA yinsal 9p0d JUsaN3 13SU0) ET§! 93lep
pawJojJad pJepuels mmLu woJj wwgu wody pJepuels 2 anJd| >woumgonm4 wwohmh<3 2)dwes a)dues
SISAJRUY OM] ULYILM 9DUJ34JLPp 90UdJ3441Q 3 1dues

Juaddad oUaJdaiad pJepuels

panu13uo)--Sa)dlies 9oUaJ19}od PJEpPUEBIS :SoJNSeall |0J3U0D-A3L]enb pue ooUBJNSSE-AI[1END JO S31Nsay--°¢ 3)gel

158



¥d3l A -- -- 0°¢ 0°¢ > 22010 (By se 1/67) a)1qedan0das 1e301 ‘J3AYLS  (O2L
vda1 A 2 2 9°€ 86 oL S%110 (3s se 1/67) paajossip ‘wniuajas 002t
-- -- -- -- -- S s> S9010 (LN se 1/67) paajossip ‘1939IN 002
-- -- -- -- -- S s> 29010 (1N se 7/67) ajqedarodas 1303 “13X3IN 0021
vd3l A Vi 3 V1! 28 6 95010 (uW se 7/67) paajossip ‘asauebueny (0021
EED A 2 4 9l 28 08 GS0L0  (uw se 1/67) ajqesanodad jejoy ‘asauebuen 0021
Yd3l A -- -- VAR Y 5> 6%010 (qd se 1/67) panjossip ‘peal (021
vd3l A -- -- v e Y S> 150L0 (Qd se 1/67) 2)qeJdaA002J B30} ‘pR3T  QO2L
Vd3l N 29 <8 62 251 222 9%010 (24 se 1/67) paajossip ‘uodl (02}
¥d3l A <4 8% 62 51 S81 S%0L0 (a4 se 1/67) ajqesanodad jejol ‘uodl  (02L
vd3l A 8l 6% 9% 6°22 §2 0%0L0 (N3 se 1/67) panjossip ‘uaddo)y 002t
vd3l A 8l 6% 9% 6°22 €2 2%010 (ng se 1/67) ajqetanodas jeiol ‘daddog ozl
-- -- -- -- 0L 12 s> SE0L0 (03 se 7/B7) paajossip ‘1jeqol 0021
-- -- -- -- oL L 2 s> 25010 (03 se 1/67) ajqeJarocdad jelo} ‘31EQO) 0021
vd3l A 2L 22 S'9 €9l 6l H$0L0 (43 se 7/67) a)qeddr0dad je10) ‘wniwody) oozt
¥d3l A 0 0 Sl LY 'Y S20L0 (pD se 7/67) paajossip ‘unitwpey 002l
vd3l A 9 € Sl VAL 0°S 22010 (P2 se 71/67) a1qedsA0234 18303 ‘wntwpe) (0021
vd3l N P4 6 02 S6Y %0S 02010 (g se 1/67) paajossip ‘uodog (02l
¥d3l A V) 8l 02 S6% €S 22010 (g se 7/67) a1geJsA0d3d 1RIO} ‘uolog  (pZL
Vd3l A %4 %8 2'oL 961 82 S00L0 (eg se 7/67) pasjossip ‘unideg 0021
vd3l A ¢ '8 2oL 9761 82 20oLo (eg se 7/67) 31qeJaA0234 jElO3 ‘wniieg (0021
Yd31 A € 2 6L 8°S 9 00010 (sy se 7/67) paajossip ‘oluasJdy (02l
vd3l A € 2 6L 8¢ 9 200L0 (sy se 7/67) a1qeJaA0d3ad 1e303 ‘oudsdy (021
vd3l N 695 687 95°1¢ 98 SZ5 90LLO (1v se 7/67) paajossip ‘wnulunly 0021
vd3l N 86% 82Y 9¢°1L¢ 98 LS SOLLO (1v se 7/67) 2)1qedaAodas B30} ‘wnUtwNlY 002, 68-%2-£0
V43l A 22 22 YAy 86 2L S7LLO (3s se 1/67) pasjossip ‘wniuajlas 02|
vd31 A L L€ L'9 6721 012 15010 (qd se 1/67) a1gear0dad jelol ‘pedT 1021l
¥d3l A z [ (3} 0% gEy 52010 (p) se 1/67) paajossip ‘untwpe)d 1021
vd3I A l 60° gl 0676 66°6 22010 (p) se 1/67) 91geJdA023J jEI0} ‘wniwpe) 1021
Vd3I A < A 6"l 8§ 9 000L0 (sy se 1/67) paajossip ‘oluasdy 102f  (-3uo))
vd3l A l (o} €l 6°9 2 20010 (sy se 7/67) 21geJ9A0234 1303 ‘Olussdy  |0ZL 88-50-Ll1
panuluo)--sjuawis1d adedl pue sjelaw Jofey
AQ ¢SUO1le AP 3NYBA 3N BA UOLIBLASD _3anjeA FSEEN 9p0d 3U3N3 13sSuo) E a1ep
pawJdojiad  paepuels meu wouay wNLu wod pJepuels ¢ and | >w0umgonm4 mwokmk<3 s5)1dwes ajdwes
S1SAjeuy OM] ULYlLM 3DUdJd44LP 3d2UaJd}4lq 31dwes

Juad4ad 9JU3J343J pdepuels

pPanu13u0)--53]0WES 90Us15)0d PJIBPUE3S :SodnsSeall J0J3U0J-A31)BNnD PUE 9JUBINSSE-A3L]END JO S3]Nsagd--‘4 919el

159



s9sn A L ¢ 9] €8¢ 08¢ S0LLO (v se 7/67) 21qeddr0294 18103 ‘wnuluniy Q0%
vdil N 268 Lyl 1) 9§ s 26010 (uz se 7/67) 2)1qeddA0294 B30} ‘dULZ  G6EL
vd3l N s02 A T4 1'9 8Ll 9¢ /8010 (A se 1/67) 21qedaa0094 1B1O3 ‘wnipeuepn  GGgl
vd3l A 3 €2 12 98/ 192 08010 (4s se 1/67) paAajosSLp ‘wN1lu0JIS  GGEY
vd3l N 009’56 17222°'¢€ z 6°€ 1g2'¢ 28010  (J4s se 1/67) ajqesancdsd jeIOI ‘wNLIU0JIS  GGEl
-- -- -- -- 8" 8’ g< 5010 (By se 7/67) paajossip ‘JoAllS  GGEL
-- A -- -- 0°¢ 0°¢ 6< 22010 (By se 7/67) 2)1qeaaa0291 1303 'JBAYLS  GGSL
vd3l A 0s 0L 9 072 l S%110 (89S se 1/67) paAjosSIp ‘wNiud}ds  GGEL
' EEM A 62 8¢ v g 8'6 2 29110 (85 se 7/67) @)1qeJaA002d je303 ‘WNiUBYBS  GGEL
-- A -- -- 0°¢ £y 6< $901L0 (iN se 7/67) paajossip ‘19%3IN  G6E)
- -- 0zl 9 -- S it 29010 (LN se 7/67) 21qesaa0224 €10} '19Y3LIN  GGEL
.- A -- -- 9°¢c 02 G< 95010 (uW se T1/67) paajossip ‘asauebBuey gGg|
LEED A Yy € gl 28 6. 6S0L0  (UW se 1/B7) 21qedanodad el01 ‘osauebue  GGe|
vd3l A -- -- 6'¢ g g< 6%010 (qd se 1/67) paajossip ‘peal &gg|
vd31 A -- -- 9°¢ 1Y 6< 15010 (qd se 71/67) a)gedanodas 1e10) ‘ped]  Geg|
-- -- -- -- 1S Gy 05> 9%010 (24 se 71/B67) paAjossip ‘uodl  gGg|
vd3! A 9¢ 6Y 62 251 88 S%010 (94 se 71/67) 21qedaA0da4 1B103 ‘UOJ]  GGE)
vd3il A 6l 9"l 9% v°8 0l 0%010 (n se 1/67) paajossip ‘daddo) ggg)
vd3l N 801 L og 9y 622 8S 2%010 (ny se 1/67) a1qesaA0das jel0l ‘uaddol  ggEl
vd3l N 98l 6°c 01l 4 9 2€010 (o) se 7/B7) o1qedanodas je3ol ‘11eq0]  GGE|
vd3! A €5 '8 69 €9l 74 9€010 (43 se 71/67) 81qeJdA0294 (€301 ‘WNLWOJY)  GGE|
vd3l A 98 9° Ll . 1 s2ole (pJ se 1/67) paajossip ‘wniwped GGg|
vd3! A 1L N G'i 1Y 2y 22010 (pD se 7/67) 21qedsA022d je301 ‘wniwpe) GGEL
vd3al A L . 02 S6% 88Y 22010 (g se 1/67) a)1gedancdad je103 ‘uolog GGl
vd3l A 02 8 1l 2l 2709 2 50010 (eg se 7/67) paajossip ‘wniieg GGe|
vdal N L9% ¥°06 20l 9761 oLl 20010 (eg se 7/67) ajqetanodad je301 ‘wnideg  geey
vd3l A (74 9* [ 92 € 00010 (sy se 7/67) paajossip ‘Jludsdy  GGg|
vd31l A 12 27 671 86 02 20010 (sy se 7/67) 5)qeJsa029d 18303 ‘OlUdSIY  G6EL
vd31 N 00291 62’1 () 076 ¥82' 1 90LL0 (v se 1/67) paAajossip ‘wnuiuniy  GGol
vdil N 0%6"Y 92’y 9¢°LE 98 gee’y SoLLO (1v se 7/67) 91qeJaA0234 18301 ‘WNULWNIY  G6EL  68-2L-90
-- -- -- -- €2 9¢ 05> 0601L0 (uz se 7/67) paAjossip ‘oulz 002L
-- -- -- -- €2 9¢ 05> 26010 (uz se 1/67) 2)qeJaA0dad 1e10} 'IULZ  00ZL
vd3l A 22 92 92 9Ll 6 68010 (A se 1/67) paajossip 'unipeuepn Q021
vd3l A V4 82 1"9 8 1l 6 28010 (A se 1/67) a)1geJdanocdad €101 ‘unipeuepr Q021
vd3l N 2l 698°¢ 01 0sv's 6lg'2 08010 (Js se 7/67) paajossip ‘wnijuodis 0Q@2L  ("3uol)
vdil N 22l 002’y 0/l 0s%’s 059’2 28010  (J4s se 1/67) 21qeuaA02a4 12103 ‘WNLIU0JIS Q02L 68-%2-50
panuULIuc)--SIUSWR|o o0ed] PUE S)Elaul Joley
AQ ¢suoLlelAsp SN eA SN ]BA UoLlBLASP _3NnieA 1)nsad ap0od FUERFYS T ETTEY 21ep
pawdojuad  puepueis mmLu wod } mxgu woJ 4 pJaepuels ¢ anJ] >wo~mgopm4 monw»<3 a)dwes ajdues

S1SAJBUY OM)} ULYILM DOUSJB44LP doUdBJd44LQ

uddJad

9 1dwes
9oUDJ}ad pJepuels

panuL1uo)- -S51dwes odUsJojod pJepuels

isaunseaw joJ3luod-A3Ljenb pue aduelnsse-Alljenb jJO S1insay---§ 219e)

160



-- A -~ -- Sl 9 4l G< 25010 (03 se 1/67) ajqedaaodad €101 ‘11890) (0OSL
vd3l A 82 [} e 6°¢ S €010 (42 se 1/B7) 2)1qedaA0da4 B30} ‘wniwodyl QoS
vdal A 139 SL- 92" SN (1] <2010 (p3 se 1/67) paajossip ‘wniwpel @OsiL
vd3l A 33 SL- 92" S¥” ¢ 22010 (p3 se 1/67) 31qedarosad 1e303 ‘wniuwped 0OSL
vd31 A pA Sl 28 oyl L2t 02010 (g se 1/67) paajossip ‘uosog (0S|
vd3l A 8 68 28 oLl 622" 22010 (g se 1/67) ajgedsnodad jejol ‘uodog (OSL
vd3l A 5 172 ¢ gl 6Ly VA <0010 (eg se 1/67) paajossip ‘wniseg Q0GL
VEED A . 1€ ¢St 6" LY SY 20010 (eg se 71/67) ajgelarodad |e301 ‘unteg QOGlL
vd3l N AL I8 s <9 9¢L 90LL0 (1v se 1/67) panjossip ‘wnutwniy  QQsSl
vd3l N s 1} 08 L 19 cslL SOLLO (1v se 1/67) ajqesarodad 12303 ‘wnuluwnNiy  00SL  48-9L-0L
s9sn A 0 0 0s2 009°'S 009’S 06010 (uz se 1/67) paajossip ‘autz  00%L
sosn N 02 00L'L 0s2 009°S 00$'% 26010 (uz se 7/67) 21qelaA0224 1B01 ‘2ULZ  0OYL
$9sN A 02 l 1L S 9 <8010 (A se 1/67) paAjosstip ‘wnipeuen  Qp¥l
s9sn A l i 2 6L1 02L 08010 (Js se 71/67) paAjossIp ‘wniluoJdis QoYL
s9Isn A L VA 8" 9°€ 0y $/0L0 (By se 7/67) paajossip 'JaA1lS  (00%L
s9sn A L 9° 8" 9°g 0°¢ 22010 (By se 1/67) ajgedsanodad 18303 'U4AAYLS  QOYL
sosn A 0 0 2L 02 02 $9010 (LN se 7/B7) paajossip "1a32tN Q0%
s9sn A 0 0 8°8 oL ol 09010 (oW se 1/B67) paajossip ‘wnuapgA1oW  (0%L
s9Isn A 29 A L 1 [ 06812 (BH se 71/61) paajossip ‘Aundian  QQ%|
sasn A 19 2 L ¢ [ 006LZ (64 se 1/6d) ajqesanosad 1e303 ‘Aundusn  QOYL
s9sn A 2 0% 8 09s’2 00%'2 95010 (uW se 1/B7) paajossip ‘assuebuen (QQ¥l
S9SN A 8L < YY) L 02 6%010 (qd se 1/67) paAjossip ‘peal 0Q%lL
sIsn A ] ] lL L L LSOL0 (ad se 1/67) a1qesanodaa 1€101 ‘peaT Q0L
sIsn A l 2 1€ 862 00¢ 9%010 (24 se 1/67) paajossip ‘uodl Q041
$9sN N ¢2 89 Lg 862 (1]74 $%0L0 (24 se 1/67) a1gqeJaA0024 €301 ‘UOJ] Q0%
sIsn A 2 02 157 0%6 096 0%010 (n) se 1/67) paajossip ‘uaddol QoYL
$9sn A ya 2 12 2l oL $¢010 (03 se 1/67) paAjossip ‘11eqold  (00%L
s9sn A L 2 Sl 8l 2 %£010 (42 se 71/67) a1gedanosas je303 ‘untwodyd 0oyl
s9sn A 9 4 VARY 39 119 S2010 (p2 se 1/67) paajossip ‘wntwped (@Yl
s9sn A €L 1€ a4} L ge 02 02010 (g se 1/67) paajossip ‘uodog QOYl
sosn A L [ 2 6" 8" 0L0L0 (29 se 1/67) panjossip ‘wniyjAsag QoY1
s9sn A 74 ¢'8 1L 279¢ Sy 50010 (eg se 71/67) paajossip ‘wniseg go%L  ("3u0))
s9sSn A 9 L 9] €8¢ 00% 90LL0 (1v se 7/67) paajossip ‘unutun|yv 00%L 68-21-90
U@D:mucouluquOEodo 93BJ]l pue sjejau Lo_mz
>Q (SUO LB LARD aAaNjeA anjeA uotletLasp oNnjeA 3nsad Elelele] juanliisuo] ETTIEY 2lep
pawJojdad  pdJepuels mmgu woJy mxgp woJy pJepuels 3 anJdj >w0umgonm4 monmp<3 a)dwes ajduwes
S1SAJBUY OM3 ULYltM 20UBJd4JLIp 3dUdddyjtqg 3 jdwes

JU22J34

90UaJdatad pd

epuels

panu13uo)- -Sajdues 9ous1a394 pJepuess

TSeJnseall J0J3UOD-A3l1enb pue aoUeJnsse-A31tjenb jO s3jnsay--°6 d1gel

161



*anjeA anJ) ayy Aq paplALp

20U3J3 4P 3yl puB 1]NSaJ AJOlRJOGR) 3y} WOJJ P3IIRJIGNS AN]BA aNJ] 3yl O SN]BA 3INJOSQe Yl S Pauljap St AN]BA anJl WOJS IIUIIIS4LPp JUSIJ3d
*anjeA anJl 3yl woJj pPalodeJdigns 3INSaJ AJOIBJOGR] JO BNJBA 2IN|OSCE 3Y} S Paul}ap SNBA anJl WOJ) 39U3I344LQ

*ajdwes 23uala}aJl PJEPUR]S BY] JO UBBW PaULWJIIAP A}leIUdWLJIAdXa 3yl SI anjeA andj

= wn

s(S1lun pajeotpul) ajdwes 39U3J3J3J pPJEPURIS 3Y] 4O SISAjeue AJoledode) 3yl JO 3INSaJd 3yl St 31InsaJ >Loumgonm4m
‘aseq ejep LNHD&EOU ut LmquMLmQ S3ljliuspl Jaguinu lwa3sAs 1eAa1LJ33Y pue wmm._o._.m elep JalvM _mco.—umzw
-- -- -- -- VA 9Ll 06< 06010 (uz se 1/67) paajossip ‘aulz (0§l
-- A -- -- 8¢ T4 6< S8010 (A se 1/67) paajossip ‘unipeuepn 00§l
vd3l A 4 ¢l 0% 0v8 £58 08010 (Js-se 1/67) parjoss|p ‘wniiucdis  (0SlL
vd3l A 4 L 0% 0%8 258 28010  (JS se 1/67) ajqedanodad jelol ‘uniiucdis  00sl
-- -- -- -- 6" AN} €< 5010 (6y se 1/67) paajosstp ‘49ATLS 006
LZEM A ot 19 €St 1709 S S%LL0 (as se 1/67) paajossip ‘wntuajas  00SL
-- A -- -- 6°9 8°8 G< 59010 (LN se 1/67) paajossip ‘19%2IN  00SL
vd3l A 4 10" 207 Sy” 79" 06812 (BH se 1/67) paajossip “AunduaW  00SL
vd3l A 4 10° 20° v 9" 00612 (BH se 1/67) a1qeJaAocdad 1103 ‘A4ndJaW 00§
-- A -- -- 872 0°% G< 95010 (UW se 1/67) paajossip ‘asauebuel (QSL
-- -- -- -- 89 i 06< 97010 (24 se 1/67) paajossip ‘uodl  Q0SL
-- -- -- -- 89 L 05< S%010 (a4 se 1/67) a1qeJar0dad je103 ‘uod]  (00SL
vd3l A 9¢ 6°¢ £y 6701 0°2 07010 (ng se 7/67) paajossip ‘4addod  0osL
Vd3l A 9¢ 6°¢ €'Y 6°01 2 2%010 (ng se 7/67) a1gedanodad je3o1 ‘Jaddod 0OSL (" 3u0d)
-- A -- -- S°L 9 9L G< S¢0L0 (03 se 1/67) pasjossip ‘11eqod 005l 68-9L-0L
panuljuo)--Siualid ) a2oeJ3 pue sjejall JOTey
Aq ¢SUC 138 LIASD ENEL EREL UOLJBIASp _an]BeA J1nsal 9p6d JUSN3 t3SU0) ETE 331ep
pawJsojJlad pJepuels mmuu woJ 4 mxgu woJ } pJepuels £ anJdj >woumgonm4 3301S1VM a1dwes ajdues
SISAJeuy OM) ULYJI LM 3JUdJBJJLP 9I2UaJd44Lg 3 dues
JUa3J43d 90UaJ2J3J pJepuels

panul3juo)--S310WES oouUsJajad PJEpUB}s :SsaJnseall 10JJUOJI-A3LJEND pue aJUeJNSSE-AJL]1BND JO S3INsay--°6 3iqe]

162



Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples

[USGS, U.S. Geological Survey; IEPA, Illinois Environmental Protection Agency;
mg/L, miltigrams per liter; <, less than; dashes (--) indicate missing data
or not applicable. Footnote at end of table)

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-I1EPA) difference

Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)

05520500 Kankakee River at Momence, Illinois

07-09-87 0.730 0.830 0.780 -0.100 14
08-11-87 .560 .600 .580 -.040 7
09-10-87 .640 .650 .645 -.010 2
10-08-87 .900 .890 .895 .010 1
11-06-87 .580 .560 .570 .020 3
12-08-87 1.90 2.20 2.05 -.30 16
01-04-88 2.60 2.60 2.60 ] 0
02-09-88 2.40 2.40 2.40 Q 0
03-08-88 1.40 1.40 1.40 0 0
04-04-88 4.30 4.20 4.25 .10 2
04-04-88 4.20 4.10 4.15 .10 2
05-02-88 1.10 1.00 1.05 .10 9
06-09-88 .770 760 .765 .010 1
07-08-88 .150 .150 .150 0 0
08-11-88 <.100 <.100 -- -- --
08-24-88 .460 .430 445 .030 7
09-13-88 .460 .640 .550 -.180 39
10-13-88 .800 .740 .770 .060 8
11-09-88 1.00 1.10 1.05 -.10 10
12-08-88 1.90 1.80 1.85 .10 5
01-13-89 4.40 4.50 4.45 -.10 2
02-09-89 1.60 2.00 1.80 -.40 25
03-10-89 2.10 2.50 2.30 - .40 19
04-03-89 4.20 4.40 4.30 -.20 5
05-08-89 1.00 .890 .945 -1 1"
05-30-89 4.70 4.80 4.75 -.10 2
06-08-89 4.30 4.10 4.20 .20 5
07-13-89 1.60 1.50 1.55 .10 6
08-10-89 .710 .690 .700 .020 3
09-01-89 .890 .890 .890 0 0
10-05-89 .750 .740 745 .010 1
10-05-89 .820 .810 .815 .010 1
11-02-89 .710 .590 .650 .120 17
12-07-89 1.90 1.09 1.495 .81 43
01-11-90 2.50 2.30 2.40 .20 8
02-13-90 2.50 2.30 2.40 .20 8
03-09-90 3.90 4.00 3.95 -.10 3
04-04-90 1.80 1.80 1.80 0 0
05-03-90 1.30 1.20 1.25 .10 8

05526000 Iroquois River near Chebanse, Illinois

07-09-87 4.50 4.80 4.65 -.30 7
08-11-87 1.50 1.50 1.50 0 0
09-10-87 1.50 1.50 1.50 0 0
09-10-87 1.50 1.50 1.50 0 0
10-08-87 510 520 .515 -.010 2
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) differencel

Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)--Continued

05526000 Iroquois River near Chebanse, !llinois--Continued

11-06-87 0.250 0.250 0.250 0 0
12-08-87 7.70 8.00 7.85 -.30 4
01-04-88 12.0 12.0 12.0 0 0
02-09-88 9.90 1.0 10.45 -1 11
03-08-88 7.20 7.80 7.50 -.60 8
04-04-88 12.0 12.0 12.0 0 0
05-02-88 7.00 7.20 7.10 -.20 3
06-10-88 3.10 3.10 3.10 0 0
07-08-88 <.100 <.100 -- -- --
08-12-88 .190 <.100 -- -- --
08-24-88 <.100 <.100 -- -- --
09-13-88 <.100 <.100 -- -- --
10-13-88 <.100 <.100 -- -- --
10-13-88 <.100 <.100 -- -- --
11-09-88 <.100 <.100 -- -- --
12-08-88 9.80 9.70 9.75 .10 1
01-13-89 15.0 16.0 15.5 -1.0 7
02-09-89 12.0 14.0 13.0 -2.0 17
03-10-89 13.0 14.0 13.5 -1.0 8
03-10-89 13.0 14.0 13.5 -1.0 8
04-03-89 10.0 10.7 10.35 -.7 7
04-03-89 10.0 10.6 10.3 -.6 6
04-04-89 5.50 14.0 9.75 -8.5 155
05-08-89 11.0 11.0 1.0 0 0
06-08-89 14.0 14.0 14.0 0 0
07-13-89 6.50 6.70 6.60 -.20 3
08-10-89 1.20 1.10 1.15 .10 8
09-01-89 2.10 2.00 2.05 .10 5
10-05-89 6.50 6.30 6.40 .20 3
11-03-89 4,80 4.50 4.65 .30 6
12-07-89 7.10 6.40 6.75 .70 10
01-11-90 7.90 7.80 7.85 .10 1
02-13-90 1.0 11.0 11.0 0 0
02-24-90 6.30 5.40 5.85 .90 14
02-26-90 8.10 7.70 7.90 .40 5
03-09-90 9.90 10.0 9.95 -1 1
03-15-90 6.20 5.90 6.05 .30 5
04-04-90 8.80 9.20 9.00 -.40 5
05-03-90 9.30 9.20 9.25 .10 1
05532500 Des Plaines River at Riverside, Illinois
07-07-87 3.40 3.75 3.575 -.35 10
08-12-87 5.60 5.70 5.65 -.10 2
08-14-87 1.60 1.60 1.60 0 0
08-27-87 1.60 1.60 1.60 0 0
09-09-87 3.50 3.60 3.55 -.10 3
10-07-87 6.00 6.30 6.15 -.30 5
11-10-87 5.00 5.20 5.10 -.20 4
12-09-87 2.30 2.90 2.60 -.60 26
01-05-88 5.10 5.10 5.10 0 0
02-10-88 4.30 4.20 4,25 .10 2
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)--Continued

05532500 Des Plaines River at Riverside, Illinois--Continued

03-10-88 2.80 2.60 2.70 0.20 7
04-06-88 1.50 1.50 1.50 o] 0
05-03-88 3.50 3.50 3.50 o] 0
06-08-88 7.10 7.10 7.10 0 0
07-06-88 6.80 6.60 6.70 .20 3
08-10-88 4.20 3.70 3.95 .50 12
08-23-88 5.10 4.90 5.00 .20 4
09-12-88 3.70 4.10 3.90 -.40 1
10-12-88 11.0 11.0 11.0 0 0
11-08-88 4.10 3.50 3.80 .60 15
12-07-88 7.30 7.00 7.15 .30 4
01-11-89 4.10 4.30 4,20 -.20 5
01-11-89 4.10 4.20 4.15 -.10 2
02-07-89 5.60 6.30 5.95 -.70 12
03-08-89 4.60 4.70 4.65 -.10 2
04-05-89 5.60 5.70 5.65 -.10 2
05-11-89 6.30 6.70 6.50 -.40 6
06-06-89 2.90 3.00 2.95 -.10 3
07-11-89 6.90 7.20 7.05 -.30 4
08-09-89 2.30 2.30 2.30 0 0
08-31-89 4.60 4.90 4.75 -.30 7
08-31-89 4.60 4.80 4.70 -.20 4
10-04-89 9.00 9.00 9.00 0 0
11-01-89 7.60 7.20 7.40 .40 5
12-06-89 7.90 7.40 7.65 .50 6
01-10-90 5.10 5.10 5.10 0 0
02-10-90 5.40 5.00 5.20 .40 7
03-08-90 4.70 4.50 4.60 .20 4
04-03-90 3.90 4.00 3.95 -.10 3
05-02-90 4.00 4.40 4.20 - .40 10
05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois
07-08-87 1.40 1.40 1.40 0 0
08-12-87 2.70 2.60 2.65 .10 4
08-14-87 2.40 2.20 2.30 .20 8
08-27-87 2.30 2.10 2.20 .20 9
09-09-87 2.50 2.40 2.45 .10 4
10-07-87 3.20 3.10 3.15 .10 3
11-10-87 1.40 1.30 1.35 .10 7
12-09-87 2.70 2.70 2.70 0 0
01-05-88 3.90 4.00 3.95 -.10 3
02-10-88 2.90 2.80 2.85 .10 3
03-10-88 2.50 2.40 2.45 .10 4
04-06-88 2.90 2.70 2.80 .20 7
04-06-88 2.90 2.70 2.80 .20 7
05-05-88 4.60 4.60 4.60 0 0
06-07-88 4.60 4.40 4.50 .20 4
07-06-88 3.40 3.40 3.40 0 0
08-10-88 2.30 2.10 2.20 .20 9
08-23-88 2.70 2.70 2.70 0 0
09-12-88 2.90 3.40 3.15 -.50 17
10-12-88 6.00 6.20 6.10 -.20 3
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS [EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) differencel

Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)--Continued

05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois--Continued

11-08-88 4.00 4.20 4.10 -0.20 5
12-07-88 5.50 5.10 5.30 .40 7
01-12-89 3.80 3.60 3.70 .20 5
02-08-89 5.30 6.40 5.85 -1.10 21
03-09-89 3.20 3.30 3.25 -.10 3
04-06-89 4.90 5.00 4,95 -.10 2
05-12-89 6.00 -- .- -- --
06-07-89 2.70 2.50 2.60 .20 7
07-12-89 3.00 2.90 2.95 .10 3
07-12-89 3.00 2.90 2.95 .10 3
08-09-89 3.30 3.10 3.20 .20 6
08-31-89 2.90 2.90 2.90 0 0
10-04-89 5.30 5.10 5.20 .20 4
11-02-89 5.10 4.70 4.90 .40 8
12-06-89 6.80 6.30 6.55 .50 7
01-10-90 3.80 3.70 3.75 .10 3
02-10-90 5.80 5.50 5.65 .30 5
03-08-90 5.20 5.10 5.15 .10 2
04-03-90 4.50 4.70 4,60 -.20 4
05-02-90 3.20 3.20 3.20 0 0
05540500 Du Page River at Shorewood, Illinois
07-08-87 5.90 6.20 6.05 -.30 5
08-11-87 5.70 6.10 5.90 -.40 7
08-14-87 2.10 2.00 2.05 .10 5
08-14-87 2.20 2.10 2.15 .10 5
08-27-87 2.80 1.80 2.30 1.00 36
09-10-87 4.90 5.00 4.95 -.10 2
10-07-87 7.20 7.40 7.30 -.20 3
11-10-87 6.30 6.70 6.50 -.40 6
12-08-87 5.20 5.50 5.35 -.30 6
01-04-88 7.20 7.80 7.50 -.60 8
02-10-88 6.80 6.80 6.80 0 0
03-10-88 5.50 5.90 5.70 -.40 7
04-06-88 4.30 4.30 4.30 0 0
05-03-88 5.50 5.60 5.55 -.10 2
06-07-88 5.60 5.50 5.55 .10 2
07-07-88 4.70 4.50 4.60 .20 4
07-07-88 4.70 4.60 4.65 .10 2
08-10-88 5.70 5.60 5.65 .10 2
08-24-88 7.80 7.40 7.60 .40 5
09-11-88 7.10 9.90 8.50 -2.80 39
10-13-88 14.0 13.0 13.5 1.0 7
10-13-88 13.0 13.0 13.0 0 0
11-09-88 7.10 6.60 6.85 .50 7
12-08-88 8.90 8.80 8.85 .10 1
01-12-89 7.30 7.40 7.35 -.10 1
02-08-89 8.50 9.00 8.75 -.50 6
03-09-89 7.00 7.50 7.25 -.50 7
04-06-89 7.10 7.70 7.40 ».60 8
04-06-89 7.10 7.50 7.30 »,40 6
05-12-89 7.20 -- -- -- --
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Table 10.--Results of quality-assurance and quality-control measures:

nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-IEPA) difference
Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)--Continued
05540500 Du Page River at Shorewood, Illinois--Continued
06-07-89 9.00 9.40 9.20 -0.40 4
07-12-89 5.50 5.50 5.50 0 0
08-10-89 5.10 4.80 4.95 .30 6
09-01-89 3.80 3.80 3.80 0 0
10-05-89 9.60 9.00 2.30 .60 6
11-02-89 9.80 9.00 9.40 .80 8
12-07-89 12.0 11.0 11.5 1.0 8
01-11-90 8.40 8.20 8.30 .20 2
01-11-90 8.40 8.10 8.25 .30 4
02-10-90 8.20 7.60 7.90 .60 7
03-09-90 4.90 5.10 5.00 -.20 4
04-04-90 7.50 7.40 7.45 .10 1
05-03-90 6.70 7.20 6.95 -.50 7
Illinois River at Marseilles, Illinois

07-06-87 2.90 3.13 3.015 -.23 8
08-18-87 2.20 2.10 2.15 .10 5
09-08-87 2.90 3.00 2.95 -.10 3
10-06-87 2.70 3.00 2.85 -.30 1"
11-05-87 2.30 2.30 2.30 0 0
11-19-87 .- 2.80 -- -- --
12-17-87 5.30 5.40 5.35 -.10 2
01-14-88 6.50 6.50 6.50 0 0
01-14-88 6.50 6.50 6.50 0 0
02-12-88 5.30 5.20 5.25 .10 2
03-09-88 3.80 3.70 3.75 .10 3
04-05-88 7.90 7.80 7.85 .10 1
05-04-88 4.00 3.90 3.95 .10 2
06-06-88 3.60 3.60 3.60 0 0
07-05-88 3.10 3.00 3.05 .10 3
08-09-88 3.30 2.90 3.10 .40 12
08-22-88 3.20 3.10 3.15 .10 3
09-10-88 3.10 3.00 3.05 .10 3
10-11-88 3.70 3.60 3.65 .10 3
11-01-88 4.00 4.20 4.10 -.20 5
11-07-88 5.00 5.00 5.00 0 0
12-06-88 5.30 4.80 5.05 .50 9
01-10-89 7.30 7.90 7.60 -.60 8
02-06-89 5.60 7.20 6.40 -1.60 29
02-28-89 5.20 5.00 5.10 .20 4
03-07-89 7.20 6.30 6.75 .90 12
03-21-89 5.70 6.20 5.95 -.50 9
04-04-89 5.40 5.60 5.50 -.20 4
05-10-89 5.80 5.90 5.85 -.10 2
06-05-89 7.70 7.90 7.80 -.20 3
07-10-89 3.40 3.40 3.40 0 0
07-10-89 3.40 3.40 3.40 0 0
08-08-89 2.40 2.20 2.30 .20 8
08-29-89 2.50 2.50 2.50 0 0
08-30-89 2.80 2.80 2.80 0 0
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NO, + NO;, dissolved (mg/L as N) (00631)--Continued

05543500 1llinois River at Marseilles, Illinois--Continued

10-03-89 4,40 4.40 4.40 0 0
10-31-89 4,00 3.80 3.90 .20 5
12-05-89 5.60 5.30 5.45 .30 5
01-09-90 4.70 4.60 4.65 .10 2
02-09-90 8.80 8.10 8.45 .70 8
03-07-90 7.50 7.60 7.55 -.10 1
03-12-90 6.10 5.80 5.95 .30 S
04-02-90 5.90 5.90 5.90 0 0
05-01-90 4.60 4.90 4.75 -.30 7
05550000 Fox River at Algonquin, Illinois
07-07-87 .110 .060 .085 .050 45
07-07-87 <.100 .060 -- -- --
08-13-87 <.100 <. 100 -- -- -
09-09-87 .480 .500 .490 -.020 4
10-06-87 . 260 .270 .265 -.010 4
11-05-87 .650 .630 .640 .020 3
12-09-87 1.60 1.60 1.60 0 0
01-05-88 2.60 2.60 2.60 0 0
02-11-88 2.90 2.80 2.85 .10 3
03-11-88 1.40 1.40 1.40 0 0
04-07-88 1.50 1.70 1.60 -.20 13
05-03-88 .880 .830 .855 .050 6
06-09-88 <.100 .150 .- -- ol
07-07-88 <.100 .150 -- -- --
07-07-88 <.100 <.100 -- -- --
08-11-88 <.100 <,100 -- -- .-
08-23-88 .130 .100 .115 .030 23
09-11-88 .340 .450 .395 -.110 32
10-12-88 <.100 400 -- -~ --
11-08-88 .550 .500 .525 .050 9
12-07-88 2.30 2.30 2.30 0 0
01-11-89 2.30 2.40 2.35 -.10 4
01-11-89 2.20 2.40 2.30 -.20 9
02-07-89 1.80 2.00 1.90 -.20 1
03-08-89 2.10 2.20 2.15 -.10 5
04-05-89 2.60 2.80 2.70 -.20 8
05-11-89 .280 .300 .290 -.020 7
06-06-89 .360 .400 .380 -.040 1
07-11-89 <.100 <,100 -- -- --
08-09-89 <.100 <.100 -- -- --
08-31-89 <.100 <.100 -- -- --
10-04-89 <,100 <.100 -- -- --
11-01-89 .590 .600 .595 -.010 2
12-06-89 1.20 1.10 1.15 .10 8
01-10-90 2.00 2.00 2.00 0 0
02-09-90 2.10 1.90 2.00 .20 10
03-08-90 2.30 2.20 2.25 .10 4
04-03-90 2.20 2.20 2.20 0 0
05-02-90 .700 .830 .765 -.130 19
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Table 10.--Results of quality-assurance and quality-control measures:

nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory taboratory Average given units Percent
Date result result value (USGS-1EPA) difference
Nitrogen, NO, + NO,, dissolved (mg/L as N) (00631)--Continued
05552500 Fox River at Dayton, Illinois
07-06-87 <0.100 <0.05 -- -- --
08-13-87 <.100 <.100 -- -- --
08-27-87 2.40 2.80 2.60 -0.40 17
09-08-87 2.30 2.40 2.35 -.10 4
10-06-87 3.10 3.00 3.05 .10 3
11-05-87 4.10 4.20 4.15 -.10 2
12-10-87 6.40 6.80 6.60 -.40 6
01-14-88 5.10 5.20 5.15 -.10 2
01-14-88 5.00 5.30 5.15 -.30 6
02-11-88 5.10 4.80 4.95 .30 6
03-09-88 3.20 3.20 3.20 0 0
04-05-88 4.50 4.40 4.45 .10 2
05-04-88 2.80 2.80 2.80 0
06-06-88 <.100 <.100 -- -- --
07-05-88 <.100 <.100 -- -- --
08-09-88 .150 <.100 -- -- --
08-22-88 .100 <.100 .- -- --
09-10-88 -- .190 -- -- --
10-11-88 1.60 1.60 1.60 0 0
11-07-88 1.50 1.30 1.40 .20 13
12-06-88 2.70 2.50 2.60 .20 7
01-10-89 4.60 4.70 4.65 -.10 2
02-06-89 3.60 4.00 3.80 -.40 11
03-07-89 4,20 4.10 4.15 .10 2
04-04-89 2.70 2.80 2.75 -.10 3
05-10-89 .200 .200 .200 0 0
06-05-89 7.80 7.90 7.85 -.10 1
07-10-89 <.100 <. 100 -- -- --
08-08-89 2.20 2.10 2.15 .10 5
08-30-89 <.100 <.100 ~- -- --
10-03-89 .460 .500 .480 -.040 9
10-03-89 .550 .500 .525 .050 9
10-31-89 .870 .900 .885 -.030 3
12-05-89 2.90 2.70 2.80 .20 7
01-09-90 2.90 2.90 2.90 0 0
02-09-90 4.00 3.70 3.85 .30 8
03-07-90 4.70 4.90 4.80 -.20 4
04-02-90 5.10 5.10 5.10 0 0
05-01-90 2.20 2.30 2.25 -.10 5
Nitrogen, NH,, dissolved (mg/L as N) (00608)
05520500 Kankakee River at Momence, Illinois

07-09-87 .050 <.100 -- -- .-
08-11-87 .040 .160 .100 -.120 300
09-10-87 .050 <.100 -- -- -~
10-08-87 .030 <.100 -- -- --
11-06-87 .010 <.100 -- .- --

169



Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS [EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued

05520500 Kankakee River at Momence, Illinois--Continued

12-08-87 0.100 0.130 0.115 -0.030 30
01-04-88 .170 <.100 .- - --
02-09-88 .150 .10 .130 .040 27
03-08-88 .060 <.100 -- -- --
04-04-88 .130 .100 115 .030 23
04-04-88 .120 .130 .125 -.010 8
05-02-88 .080 .014 .047 .066 82
06-09-88 .040 <.100 -- -- --
07-08-88 .030 <.100 .- -- --
08-11-88 .010 <.100 -- -- --
08-24-88 .040 <.100 -- -- --
09-13-88 <.010 <.100 - -- --
10-13-88 .010 <.100 -- -- --
11-09-88 .041 <.100 -- -~ --
12-08-88 .070 .100 .085 -.030 43
01-13-89 .090 .080 .085 .010 1"
02-09-89 .10 <.100 -- -- --
03-10-89 .070 <.100 -- -- --
04-03-89 .080 .090 .085 -.010 12
05-08-89 .030 .110 .070 -.080 267
05-30-89 .140 .180 .160 -.040 29
06-08-89 .080 .120 .100 -.040 50
07-13-89 .040 <.100 -- -- --
08-10-89 .020 <.100 -- - --
09-01-89 .080 <.100 -- -- --
10-05-89 .030 <.100 -- -- --
10-05-89 .030 <.100 -- -- --
11-02-89 .020 <.100 -- -- --
12-07-89 .080 <.100 -- -- --
01-11-90 .150 .210 .180 -.060 40
02-13-90 .050 <.100 - -- --
03-09-90 .090 .160 .125 -.070 78
04-04-90 .030 <.100 -- - --
05-03-90 .020 <.100 -- -- --

05526000 Iroquois River near Chebanse, Illinois

07-09-87 .070 <.100 -- -- --
08-11-87 .040 .220 .130 -.180 450
09-10-87 .040 <.100 -- - --
09-10-87 .040 <.100 .- -- --
10-08-87 .040 <.100 -- -- --
11-06-87 .030 <.100 -- -- -
12-08-87 .200 .190 .195 .010 5
01-04-88 .090 <.100 -- -- --
02-09-88 .120 .130 L1285 -.010 8
03-08-88 .060 <.100 -- -- --
04-04-88 .130 .120 .125 .010 8
05-02-88 .020 .024 .022 -.004 20
06-10-88 .020 <,100 -- -- -
07-08-88 .160 <,100 -- -- --
08-12-88 .070 <.100 -- -- --
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued

05526000 Iroquois River near Chebanse, Illinois--Continued

08-24-88 0.050 <0.100 -- -- --
09-13-88 <.010 <.100 - -- --
10-13-88 .020 <.100 -~ -- --
10-13-88 .020 <.100 -- -- --
11-09-88 .030 <.100 -- - .-
12-08-88 .080 <.100 - -- --
01-13-89 .100 .080 0.0%90 0.020 20
02-09-89 .080 <.100 -- -- --
03-10-89 .120 .150 .135 -.030 25
03-10-89 .150 <.100 -- -- --
04-03-89 .080 .0%90 .085 -.010 12
04-03-89 .080 .090 .085 -.010 12
04-04-89 .140 .210 175 -.070 50
05-08-89 .030 .120 .075 -.090 300
06-08-89 .070 <.100 -- -- --
07-13-89 .110 .140 .125 -.030 27
08-10-89 .060 <.100 -~ -- --
09-01-89 .070 <.100 -~ -- --
10-05-89 .020 <.100 -- -- --
11-03-89 .030 <.100 - -- -
12-07-89 .140 .150 .145 -.010 7
01-11-90 .150 .180 .165 -.030 20
02-13-90 .070 <.100 -- -- --
02-24-90 -110 <.100 -- -- --
02-26-90 .100 .120 .10 -.020 20
03-09-90 .100 .250 175 -.150 150
03-15-90 .060 <.100 -- -- --
04-04-90 .050 <.100 -- -- --
05-03-90 .020 <.100 -- -- --

05532500 Des Plaines River at Riverside, Illinois

07-07-87 .210 .200 .205 .010 5
08-12-87 .180 .530 .355 -.350 194
08-14-87 .270 .480 .375 -.210 78
08-27-87 .120 .200 -160 -.080 67
09-09-87 .140 .190 .165 -.050 36
10-07-87 .260 .260 .260 0 0
11-10-87 .550 .580 .565 -.030 5
12-09-87 .230 .250 . 240 -.020 9
01-05-88 .330 .290 .310 .040 12
02-10-88 .330 .330 .330 0 0
03-10-88 .820 .790 .805 .030 4
04-06-88 .390 .390 .390 0 0
05-03-88 .040 <.100 -- -- --
06-08-88 .510 .510 .510 0 0
07-06-88 .100 .060 .080 .040 40
08-10-88 .400 .430 .415 -.030 8
08-23-88 .790 .840 .815 -.050 6
09-12-88 .580 .500 .540 .080 14
10-12-88 -110 .120 115 -.010 9
11-08-88 .250 .230 .240 .020 8

171



Table 10.--Results of quality-assurance and quality-control measures:

nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference
Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued
05532500 Des Plaines River at Riverside, Illinois--Continued
12-07-88 0.630 0.580 0.605 0.050 8
01-11-89 .510 .490 .500 .020 4
01-11-89 .500 .490 .495 .010 2
02-07-89 .420 .420 .420 0 0
03-08-89 .650 .620 .635 .030 5
04-05-89 .570 770 .670 -.200 35
05-11-89 .360 .420 .390 -.060 17
06-06-89 .380 .460 .420 -.080 21
07-11-89 .580 .670 .625 -.090 16
08-09-89 .160 .230 .195 -.070 44
08-31-89 .140 .160 .150 -.020 14
08-31-89 .150 .160 .155 -.010 7
10-04-89 .320 .360 .340 -.040 12
11-01-89 .530 .530 .530 0 0
12-06-89 .470 .480 475 -.010 2
01-10-90 1.00 1.00 1.00 0 0
02-10-90 .420 .560 .490 -.140 33
03-08-90 .310 .360 .335 -.050 16
04-03-90 .250 .410 .330 -.160 64
05-02-90 .021 .460 .26405 -.439 2,090
05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois

07-08-87 3.70 3.20 3.45 .50 14
08-12-87 1.40 1.70 1.55 -.30 21
08-14-87 1.80 1.90 1.85 -.10 6
08-27-87 .930 .980 .955 -.050 5
09-09-87 1.10 1.10 1.10 0 0
10-07-87 2.00 2.60 2.30 -.60 30
11-10-87 6.80 6.63 6.715 A7 2
12-09-87 3.70 3.30 3.50 .40 "
01-05-88 2.90 2.70 2.80 .20 7
02-10-88 1.70 4.40 3.05 -2.70 159
03-10-88 7.80 7.40 7.60 .40 5
04-06-88 3.20 3.10 3.15 .10 3
04-06-88 3.10 3.10 3.10 0 0
05-05-88 3.00 3.00 3.00 0 0
06-07-88 1.30 1.22 1.26 .08 6
07-06-88 1.10 1.17 1.135 -.07 6
08-10-88 .950 .940 .945 .010 1
08-23-88 .620 .560 .590 .060 10
09-12-88 .770 . 740 .755 .030 4
10-12-88 .430 .640 .435 -.010 2
11-08-88 .570 .740 .655 -.170 30
12-07-88 .950 1.00 .975 -.050 5
01-12-89 1.00 1.00 1.00 0 0
02-08-89 1.20 1.20 1.20 0 0
03-09-89 4.90 4.50 4.70 .40 8
04-06-89 2.40 2.60 2.50 -.20 8
06-07-89 .850 .960 .905 -.110 13
07-12-89 1.70 2.00 1.85 -.30 18
07-12-89 1.70 1.80 1.75 -.10 6
08-09-89 .670 .960 .815 -.290 43
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued

05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois--Continued

08-31-89 1.40 1.60 1.50 -0.20 14
10-04-89 .600 .680 .640 -.080 13
11-02-89 2.00 2.10 2.05 -.10 5
12-06-89 2.20 2.20 2.20 0 0
01-10-90 4.10 4.10 4.10 0 0
02-10-90 2.10 2.00 2.05 .10 5
03-08-90 1.80 2.00 1.90 -.20 1
04-03-90 .410 2.10 1.255 -1.69 412
05-02-90 2.20 1.90 2.05 .30 14

05540500 Du Page River at Shorewood, I[llinois

07-08-87 .180 .027 .1035 .153 85
08-11-87 -140 .170 .155 -.030 21
08-14-87 .190 .360 .275 -.170 89
08-14-87 .260 .430 .345 -.170 65
08-27-87 .190 .140 .165 .050 26
09-10-87 .040 <.100 -- -- --
10-07-87 .050 <.100 -- -- --
11-10-87 .080 . 065 .0725 .015 19
12-08-87 .280 .270 .275 .010 4
01-04-88 .480 .430 .455 .050 10
02-10-88 .600 .550 575 .050 8
03-10-88 .500 .540 .520 -.040 8
04-06-88 .160 .180 .170 -.020 12
05-03-88 .050 <.100 -- -- --
06-07-88 .050 .020 .035 .030 60
07-07-88 .030 <.100 -- -- --
07-07-88 .030 <.100 -- -- -
08-10-88 .230 .130 .180 .100 43
08-24-88 .060 <.100 -- -- --
09-11-88 .040 <.100 -- - -
10-13-88 .050 <.100 -- -- --
10-13-88 .050 <.100 -- -- --
11-09-88 .360 .300 .330 .060 17
12-08-88 .230 .260 .245 -.030 13
01-12-89 .350 .340 .345 .010 3
02-08-89 .670 .580 .625 .090 13
03-09-89 .390 .300 .345 .090 23
04-06-89 .060 .180 .120 -.120 200
04-06-89 .060 .140 .100 -.080 133
06-07-89 .280 .320 .300 -.040 14
07-12-89 .040 <.100 .- .- --
08-10-89 .090 .140 115 -.050 56
09-01-89 .190 .230 .210 -.040 21
10-05-89 .030 <.100 -- -- --
11-02-89 .050 <.100 -- -- --
12-07-89 .270 .280 .275 -.010 4
01-11-90 .750 .800 775 -.050 7
01-11-90 .740 .880 .810 -.140 19
02-10-90 .240 .320 .280 -.080 33
03-09-90 .340 .410 375 -.070 21
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Table 10.--Results of quality-assurance and quality-control measures:

nutrient duplicate samples--Continued

USGS [EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-T1EPA) difference
Nitrogen, NH,, dissotved (mg/L as N) (00408)--Continued
05540500 Du Page River at Shorewood, Illinois--Continued
04-04-90 0.030 <0.100 -- -- --
05-03-%90 .030 .130 0.080 -0.100 333
05543500 Illinois River at Marseilles, Illinois

04-14-87 3.50 3.50 3.50 0 0
07-06-87 .850 .820 .835 .030 4
08-18-87 .440 .580 .510 -.140 32
09-08-87 .260 .310 .285 -.050 19
10-06-87 .360 .470 .415 -.110 31
11-05-87 1.40 1.54 1.47 -4 10
11-19-87 2.80 2.90 2.85 -.10 4
01-14-88 1.20 1.30 1.25 -.10 8
01-14-88 1.30 1.30 1.30 0 0
02-12-88 1.50 1.50 1.50 0 0
03-09-88 1.90 1.90 1.90 0 0
04-05-88 .420 .460 440 -.040 10
05-04-88 .610 .700 .655 -.090 15
06-06-88 .340 .380 .360 -.040 12
07-05-88 .040 .040 .040 0 0
08-09-88 .080 .080 .080 0 0
08-22-88 .280 .200 .240 .080 29
09-10-88 .030 <.100 -- -- --
10-11-88 -280 .310 .295 -.030 11
11-01-88 .240 .300 .270 -.060 25
11-07-88 .290 .340 .315 -.050 17
12-06-88 .300 .270 .285 .030 10
01-10-89 .650 .650 .650 0 0
02-06-89 .720 .730 .725 -.010 1
02-28-89 .860 .860 .860 0 0
03-07-89 1.50 1.45 1.475 .05 3
03-21-89 1.40 1.70 1.55 -.30 21
04-04-89 .810 .830 .820 -.020 2
05-10-89 .340 .400 .370 -.060 18
06-05-89 .220 .230 .225 -.010 5
07-10-89 .10 .170 . 140 -.060 55
07-10-89 .110 .160 .135 -.050 45
08-08-89 .260 .300 .280 -.040 15
08-29-89 .150 .220 .185 -.070 47
08-30-89 .210 .220 .215 -.010 5
10-03-89 .020 .040 .030 -.020 100
10-31-89 .380 .410 .395 -.030 8
12-05-89 .370 .390 .380 -.020 5
01-09-90 .970 .960 .965 .010 1
02-09-90 .500 .600 .550 -.100 20
03-07-90 .320 .360 .340 -.040 12
03-12-90 .260 .290 .275 -.030 12
04-02-90 .330 .360 .345 -.030 9
05-01-90 .150 .240 .195 -.090 60
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued
05550000 Fox River at Algonquin, Illinois

07-07-87 0.130 0.740 0.435 -0.610 469
07-07-87 .090 .130 110 -.040 44
08-13-87 .010 .170 .090 -.160 1,600
09-09-87 .050 .080 .065 -.030 60
10-06-87 .020 <.100 -- -- -
11-05-87 .020 <.100 - -- --
12-09-87 .200 .240 .220 -.040 20
01-05-88 .210 .180 -195 .030 14
02-11-88 .250 .230 -240 .020 8
03-11-88 .360 .340 .350 .020 6
04-07-88 .020 <.100 - -- -
05-03-88 .030 <.100 -- -- --
06-09-88 .010 <.100 - -- -
07-07-88 .040 <.100 .- -- --
07-07-88 .040 <.100 - -- -
08-11-88 .090 .110 .100 -.020 22
08-23-88 .510 .380 445 .130 25
09-11-88 .040 .320 .180 -.280 700
10-12-88 .920 .960 .940 -.040 4
11-08-88 .680 .690 .685 -.010 1
12-07-88 .120 .120 .120 0 0
01-11-89 .190 .190 .190 0 0
01-11-89 .230 .190 .210 .040 17
02-07-89 .500 .480 490 .020 4
03-08-89 .540 .500 .520 .040 7
04-05-89 .070 .080 .075 -.010 14
05-11-89 <.010 .020 -- -- --
06-06-89 .060 .070 .065 -.010 17
07-11-89 <.010 .040 -- - --
08-09-89 .020 .040 .030 -.020 100
08-31-89 .020 .030 .025 -.010 50
10-04-89 .020 .050 .035 -.030 150
11-01-89 .080 .110 .095 -.030 38
12-06-89 .120 .140 .130 -.020 17
01-10-90 .730 .740 735 -.010 1
02-09-90 .260 .330 .295 -.070 27
03-08-90 .060 <.100 -- -- --
04-03-90 .020 <.100 -- -- --
05-02-90 <.010 .160 .- -- --

05552500 Fox River at Dayton, Illinois

07-06-87 .060 .080 .070 -.020 33
08-13-87 <.010 .220 -- .- -
08-27-87 .100 .200 .150 -.100 100
09-08-87 .020 .030 .025 -.010 50
10-06-87 .020 <.100 -- -- --
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent 1
__Date result result value (USGS-1EPA) difference

Nitrogen, NH,, dissolved (mg/L as N) (00608)--Continued

05552500 Fox River at Dayton, Illinois--Continued

11-05-87 0.020 0.011 0.0155 0.009 45
12-10-87 .110 .110 .110 0 0
01-14-88 .270 .220 .245 .050 19
01-14-88 .260 .280 .270 -.020 8
02-11-88 .220 .220 .220 0 0
03-09-88 .070 <.100 -- -- --
04-05-88 .030 .015 .0225 .015 50
05-04-88 <.010 <.100 -- -- --
06-06-88 .030 .020 .025 .010 33
07-05-88 .020 .020 .020 0 0
08-09-88 .020 .040 .030 -.020 100
08-22-88 .060 .030 .045 .030 50
10-11-88 .040 .030 .035 .010 25
11-07-88 .150 .210 .180 -.060 40
12-06-88 .020 <.100 -- - --
01-10-89 .350 .370 .360 -.020 6
02-06-89 .040 .040 .040 0 0
03-07-89 .330 .320 .325 .010 3
04-04-89 .020 .010 .015 .010 50
05-10-89 <.010 .020 -- -- --
06-05-89 .040 .040 .040 0 0
07-10-89 .020 .050 .035 -.030 150
08-08-89 .020 .040 .030 -.020 100
08-30-89 .020 .020 .020 0 0
10-03-89 .020 .030 .025 -.010 50
10-03-89 .010 .040 .025 -.030 300
10-31-89 .020 .030 .025 -.010 50
12-05-89 .020 .020 .020 0 0
01-09-90 .500 .520 .510 -.020 4
02-09-90 .150 .230 .190 -.080 53
03-07-90 .020 <.100 -- .- --
04-02-90 .010 <.100 -- -- --
05-01-90 <.010 .120 -- .- --
Nitrogen, total kjeldahl (mg/L as N) (00625)
05520500 Kankakee River at Momence, Illinois
09-10-87 .60 .20 .40 .40 67
10-08-87 .60 .60 .60 0 0
11-06-87 .30 .40 .35 -.10 33
12-08-87 -- .70 -- -- --
01-04-88 -- .70 - -- --
02-09-88 .90 .90 .90 0 0
03-08-88 .60 .70 .65 -.10 17
04-04-88 1.3 1.0 1.15 .3 23
04-04-88 1.2 1.1 1.15 .1 8
05-02-88 1.0 .70 .85 .3 30
06-09-88 .60 1.0 .80 -4 67
07-08-88 1.0 .60 .80 A 40
08-11-88 .80 1.1 .95 -.3 38
08-24-88 .70 .50 .60 .20 29
09-13-88 1.3 .50 .90 .8 62
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent 2
Date result result value __(USGS-1EPA) difference

Nitrogen, total kjeldshl (mg/L as N) ¢00625)--Continued

05520500 Kankakee River at Momence, Illinois--Continued

10-13-88 0.40 0.20 0.30 0.20 50
11-09-88 .70 .50 .60 .20 29
12-08-88 .70 .50 .60 .20 29
01-13-89 .80 1.0 .90 -.2 25
02-09-89 .50 .60 .55 -.10 20
03-10-89 1.2 .80 1.0 4 33
04-03-89 1.4 1.4 1.4 0 0
05-08-89 .40 1.3 .85 -.90 225
05-30-89 1.0 3.0 2.0 -2.0 200
06-08-89 1.0 1.4 1.2 -4 40
07-13-89 1.0 1.4 1.2 -.4 40
08-10-89 .80 .60 .70 .20 25
09-01-89 1.0 .60 .80 4 40
10-05-89 .40 .20 .30 .20 50
10-05-89 .70 .20 .45 .50 71
11-02-89 .70 .40 .55 .30 43
12-07-89 .60 .20 .40 .40 67
01-11-90 .70 .40 .55 .30 43
02-13-90 .40 .60 .50 -.20 50
03-09-90 .80 1.7 1.25 -.90 112
04-04-90 .50 .60 .55 -.10 20
05-03-90 1.0 .80 .90 .2 20

05526000 Iroquois River near Chebanse, Illinois

09-10-87 1.0 1.0 1.0 0 0
09-10-87 1.1 1.1 1.1 1) 0
10-08-87 1.2 .80 1.0 A 33
11-06-87 .60 .80 .70 -.20 33
12-08-87 -- 1.4 - .- --
01-04-88 -- .90 - -- --
02-09-88 1.0 1.0 1.0 ] 0
03-08-88 .90 .90 .90 0 0
04-04-88 1.3 .90 1.1 4 31
05-02-88 .90 1.0 .95 -1 1
06-10-88 .80 1.0 .90 -.2 25
07-08-88 1.3 .70 1.0 .6 46
08-12-88 .70 .60 .65 .10 14
08-24-88 .70 .80 .75 -.10 14
09-13-88 .60 .40 .50 .20 33
10-13-88 .50 .70 .60 -.20 40
10-13-88 .70 .50 .60 .20 29
11-09-88 .80 .90 .85 -.10 12
12-08-88 1.5 .80 1.15 .7 47
01-13-89 1.9 .90 1.4 1.0 53
02-09-89 1.1 .60 .85 S 45
03-10-89 .90 1.1 1.0 -.2 22
03-10-89 3.5 1.2 2.35 2.3 66
04-03-89 1.1 .70 .90 4 36
04-03-89 1.3 1.0 1.15 3 23
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Table 10.--Results of quality-assurance and guality-control measures: nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, total kjeldahl L as N) (00625)--Continued

05526000 Iroquois River near Chebanse, Illinois--Continued

04-04-89 1.3 1.3 1.3 0 0
05-08-89 1.0 1.2 1.1 -.2 20
06-08-89 1.2 1.5 1.35 -.3 25
07-13-89 1.1 5.0 3.05 -3.9 355
08-10-89 1.1 .90 1.0 .2 18
09-01-89 2.2 1.9 2.05 .3 14
10-05-89 .70 .70 .70 0 ]
11-03-89 .60 .80 .70 -.20 33
12-07-89 1.0 .40 .70 .6 60
01-11-90 1.0 .70 .85 .3 30
02-13-90 .70 .40 .55 .30 43
02-24-90 1.6 3.0 2.3 -1.4 88
02-26-90 2.0 2.1 2.05 -.1 5
03-09-90 1.3 1.9 1.6 -.6 46
03-15-90 1.6 2.6 2.1 -1.0 62
04-04-90 .90 .56 .73 34 38
05-03-90 .80 .80 .80 0 0
05532500 Des Plaines River at Riverside, Illinois
08-27-87 1.0 1.2 1.1 -.2 20
09-09-87 1.5 1.4 1.45 .1 7
10-07-87 2.2 1.3 1.75 .9 41
11-10-87 1.6 1.8 1.7 -.2 12
12-09-87 -- 1.5 -- -- .-
01-05-88 .- 1.2 .- -- --
02-10-88 1.1 1.5 1.3 -4 36
03-10-88 1.8 2.0 1.9 -.2 1"
04-06-88 1.9 1.8 1.85 A 5
05-03-88 1.2 1.3 1.25 -1 8
06-08-88 2.1 3.3 2.7 -1.2 57
07-06-88 1.4 2.8 2.1 -1.4 100
08-10-88 3.0 2.0 2.5 1.0 33
08-23-88 1.7 2.7 2.2 -1.0 59
09-12-88 3.0 3.8 3.4 -.8 27
10-12-88 1.3 1.8 1.55 -.5 38
11-08-88 1.2 1.2 1.2 0 0
12-07-88 2.1 1.5 1.8 .6 29
01-11-89 1.5 1.8 1.65 -.3 20
01-11-89 1.5 1.7 1.6 -.2 13
02-07-8¢9 1.8 1.6 1.7 .2 11
03-08-89 1.2 2.3 1.75 -1.1 92
04-05-89 2.0 1.8 1.9 .2 10
05-11-89 1.5 1.7 1.6 -.2 13
06-06-89 1.7 1.7 1.7 ] 0
07-11-89 1.7 2.7 2.2 -1.0 59
08-09-89 1.4 1.9 1.65 -.5 36
08-31-89 .90 1.6 1.25 -7 78
08-31-89 1.1 1.6 1.35 -.5 45
10-04-89 1.6 1.9 1.75 -3 19
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
Laboratory laboratory Average given units Percent 1
Date result result value (USGS-1EPA) difference
Nitrogen, total kjeldahl (mg/L as N) (00625)--Continued
05532500 Des Plaines River at Riverside, Illinois--Continued
11-01-89 1.9 1.9 1.9 0 0
12-06-89 1.7 1.9 1.8 -.2 12
01-10-90 2.1 2.6 2.35 -.5 24
02-10-90 1.6 1.3 1.45 .3 19
03-08-90 1.4 1.5 1.45 -1 7
04-03-90 1.3 1.0 1.15 3 23
05-02-90 1.9 2.3 2.1 -4 21
05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois
08-27-87 2.6 2.9 2.75 -.3 12
09-09-87 1.7 2.1 1.9 -4 24
10-07-87 4.0 3.3 3.65 .7 18
11-10-87 -- 7.6 -- -- --
12-09-87 .- 5.0 -- -- -
01-05-88 .- 4.1 .- .. --
02-10-88 6.5 6.0 6.25 .5 8
03-10-88 11.0 8.6 9.8 2.4 22
04-06-88 5.8 6.3 6.05 -.5 9
04-06-88 6.1 6.4 6.25 -.3 5
05-05-88 4.3 4.4 4.35 -.1 2
06-07-88 1.5 2.7 2.1 -1.2 80
07-06-88 2.5 2.3 2.4 .2 8
08-10-88 3.0 2.1 2.55 .9 30
08-23-88 1.0 1.3 1.15 -3 30
09-12-88 1.4 1.3 1.35 .10 7
10-12-88 1.2 1.4 1.3 -.20 17
11-08-88 1.8 1.9 1.85 -.10 6
12-07-88 2.5 2.0 2.25 .5 20
01-12-89 2.3 2.0 2.15 3 13
02-08-89 2.4 2.4 2.4 0 0
03-09-89 6.2 5.9 6.05 .3 5
04-06-89 3.2 3.8 3.5 -.6 19
05-12-89 3.3 2.6 2.95 .7 21
06-07-89 1.7 1.9 1.8 -.2 12
07-12-89 2.6 2.6 2.6 0 0
07-12-89 2.6 2.3 2.45 3 12
08-09-89 1.7 1.4 1.55 .3 18
08-31-89 2.6 2.1 2.35 .5 19
10-04-89 1.3 1.4 1.35 -1 8
11-02-89 2.6 3.6 3.1 -1.0 38
12-06-89 3.1 3.9 3.5 -.8 26
01-10-90 5.3 4.7 5.0 .6 1"
02-10-90 3.4 3.1 3.25 .3 9
03-08-90 3.0 3.5 3.25 -.5 17
04-03-90 2.9 3.3 3.1 -4 14
05-02-90 3.3 3.8 3.55 -.5 15
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Table 10.--Results of gquality-assurance and quality-control measures: nutrient duplicate samples--Continued

UsGs 1EPA Difference in
taboratory laboratory Average given units Percent 1
Date result result valtue (USGS-1EPA) difference

Nitrogen, total kjeldahl (mg/L as N) (00625)--Continued
05540500 Du Page River at Shorewood, Illinois

08-27-87 1.1 1.4 1.25 -0.3 27
09-10-87 1.8 1.0 1.4 .8 44
10-07-87 1.5 S5 1.0 1.0 67
11-10-87 .90 1.0 .95 -.1 1
12-08-87 -- 1.9 -- -- --
01-04-88 - 1.2 -- -- --
02-10-88 1.5 1.4 1.45 1 7
03-10-88 1.5 1.6 1.55 -1 7
04-06-88 1.7 4.4 3.05 -2.7 159
05-03-88 .80 1.0 90 -.2 25
06-07-88 2.0 1.4 1.7 .6 30
07-07-88 1.7 1.5 1.6 .2 12
07-07-88 1.8 1.5 1.65 .3 17
08-10-88 2.3 1.5 1.9 .8 35
08-24-88 1.0 .80 .90 .2 20
09-11-88 1.3 .80 1.05 .5 38
10-13-88 1.0 .80 .90 .2 20
10-13-88 1.1 .90 1.0 .2 18
11-09-88 1.4 1.4 1.4 0 0
12-08-88 1.6 1.2 1.4 4 25
01-12-89 1.4 1.3 1.35 .1 7
02-08-89 1.8 1.3 1.55 .5 28
03-09-89 .70 1.3 1.0 -.6 86
04-06-89 1.0 .70 .85 .3 30
04-06-89 .90 1.0 .95 -1 11
05-12-89 1.4 .20 .80 1.2 86
06-07-89 1.1 1.6 1.35 -.5 45
07-12-89 1.1 3.8 2.45 -2.7 245
08-10-89 1.8 1.4 1.6 .4 22
09-01-89 2.4 2.2 2.3 .2 8
10-05-89 .80 .40 .60 .40 50
11-02-89 1.3 .80 1.05 .5 38
12-07-89 1.4 2.2 1.8 -.8 57
01-11-90 1.9 1.5 1.7 .4 21
01-11-90 1.8 1.4 1.6 4 22
02-10-90 1.3 .70 1.0 .6 46
03-09-90 1.3 3.0 2.15 -1.7 131
04-04-90 .90 .80 .85 .10 1"
05-03-90 1.4 1.1 1.25 .3 21
05543500 Illinois River at Marseilles, Illinois
04-14-87 4.1 4.7 4.4 -.6 15
09-08-87 1.3 1.3 1.3 0 0
10-06-87 1.8 1.0 1.4 .8 44
11-05-87 2.6 2.5 2.55 .1 4
11-19-87 4.1 3.4 3.75 .7 17
12-17-87 -- 2.1 -- -- --
01-14-88 -- 2.4 -- -- --
01-14-88 -- 2.4 -- -- --
02-12-88 2.2 2.6 2.4 -4 18
03-09-88 -- 3.0 -- -- --
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, total kjeldshl (mg/L as N) (00625)--Continued

05543500 Illinois River at Marseilles, Illinois--Continued

04-05-88 1.6 1.8 1.7 -0.2 12
05-04-88 1.7 1.7 1.7 0 0
06-06-88 1.5 1.8 1.65 -3 20
07-05-88 .90 1.7 1.3 -.8 89
08-09-88 1.8 1.1 1.45 7 39
08-22-88 1.6 1.2 1.4 4 25
09-10-88 .60 1.0 .80 -4 67
10-11-88 1.1 1.4 1.25 -.3 27
11-01-88 1.7 1.3 1.5 4 24
11-07-88 1.2 1.3 1.25 -1 8
12-06-88 1.4 1.1 1.25 .3 21
01-10-89 2.5 2.3 2.4 .2 8
02-06-89 1.6 1.6 1.6 0 0
02-28-89 2.1 3.4 2.75 -1.3 62
03-07-89 3.0 3.1 3.05 -4 3
03-21-89 2.8 2.4 2.6 .4 14
04-04-89 1.9 1.7 1.8 .2 1
05-10-89 1.7 1.8 1.75 -1 6
06-05-89 1.5 2.3 1.9 -.8 53
07-10-89 .80 1.1 .95 -.3 38
07-10-89 .80 1.1 .95 -.3 38
08-08-89 .70 1.2 .95 -.5 71
08-29-89 3.1 .40 1.75 2.7 87
08-30-89 1.3 1.2 1.25 A 8
10-03-89 1.0 1.2 1.1 -.2 20
10-31-89 1.2 1.3 1.25 -4 8
12-05-89 1.4 1.3 1.35 .1 7
01-09-90 1.9 2.0 1.95 - 5
02-0%9-90 1.5 1.2 1.35 3 20
03-07-90 1.2 1.5 1.35 -.3 25
03-12-90 1.4 3.6 2.5 -2.2 157
04-02-90 1.1 1.4 1.25 -.3 27
05-01-90 2.2 1.4 1.8 .8 36
05550000 Fox River at Algonquin, Illinois
09-09-87 2.1 1.8 1.95 .3 14
10-06-87 2.3 1.8 2.05 .5 22
11-05-87 .40 2.3 1.35 -1.9 475
12-09-87 -- 1.2 -~ .- --
01-05-88 -- 1.2 .- -- --
02-11-88 1.0 1.5 1.25 -.5 50
03-11-88 1.6 1.5 1.55 1 6
04-07-88 1.5 1.4 1.45 A 7
05-03-88 1.2 1.8 1.5 -.6 50
06-09-88 1.2 2.6 1.9 -1.4 17
07-07-88 2.3 2.0 2.15 .3 13
07-07-88 .80 2.3 1.55 -1.5 188
08-11-88 2.3 3.2 2.75 -9 39
08-23-88 3.6 3.9 3.75 -.3 8
09-11-88 1.9 3.2 2.55 -1.3 68
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Nitrogen, total kjeldahl (mg/L as N) (00625)--Continued
05550000 Fox River at Algonquin, Illinois--Continued

10-12-88 3.1 3.2 3.15 -0.1 3
11-08-88 2.5 2.5 2.5 0 0
12-07-88 1.7 1.7 1.7 0 0
01-11-89 1.3 1.5 1.4 -.2 15
01-11-89 1.3 1.4 1.35 -1 8
02-07-89 1.5 1.9 1.7 -.4 27
03-08-89 1.7 1.4 1.55 3 18
04-05-89 1.5 1.6 1.55 -.1 7
05-11-89 1.2 2.4 1.8 -1.2 100
06-06-89 1.9 1.9 1.9 0 0
07-11-89 1.0 1.8 1.4 -.8 80
08-09-89 2.2 1.6 1.9 .6 27
08-31-89 1.5 1.7 1.6 -.2 13
10-04-89 1.8 1.8 1.8 0 ]
11-01-89 2.0 2.1 2.05 -1 5
12-06-89 1.5 1.7 1.6 -.2 13
01-10-90 1.6 1.9 1.75 -.3 19
02-09-90 1.3 .80 1.05 .5 38
03-08-90 .70 1.2 .95 -.5 7
04-03-90 1.5 1.2 1.35 3 20
05-02-90 2.0 2.3 2.15 -.3 15
05552500 Fox River at Dayton, Illinois
08-27-87 1.6 1.8 1.7 -.2 12
09-08-87 1.9 1.6 1.75 .3 16
10-06-87 1.3 1.0 1.15 .3 23
11-05-87 1.1 1.4 1.25 -.3 27
12-10-87 .- 1.2 .- . -
01-14-88 -- 1.0 -- -- --
01-14-88 -- 1.2 -- -- --
02-11-88 .90 1.1 1.0 -2 22
03-09-88 .90 1.2 1.05 -.3 33
04-05-88 1.2 1.5 1.35 -.3 25
05-04-88 2.2 1.9 2.05 .3 14
06-06-88 1.8 3.3 2.55 -1.5 83
07-05-88 2.7 2.5 2.6 .2 7
08-09-88 4.3 3.1 3.7 1.2 28
08-22-88 2.2 2.7 2.45 -.5 23
09-10-88 -- 2.6 -- -- --
10-11-88 1.2 1.4 1.3 -.2 17
11-07-88 1.7 1.9 1.8 -.2 12
12-06-88 1.8 1.8 1.8 0 0
01-10-89 1.8 1.5 1.65 .3 17
02-06-89 .80 1.0 .90 -.2 25
03-07-89 1.6 1.4 1.5 .2 12
04-04-89 1.7 1.8 1.75 .1 6
05-10-89 1.1 3.2 2.15 2.1 191
06-05-89 2.1 1.7 1.9 4 19
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
ate result result value (USGS-1EPA) difference

Nitrogen, total kjeldaht (mg/L as N) ¢00625)--Continued

05552500 Fox River at Dayton, Illinois--Continued

07-10-89 1.6 2.2 1.9 -0.6 38
08-08-89 2.7 1.9 2.3 .8 30
08-30-89 2.2 2.7 2.45 .5 23
10-03-89 2.3 2.9 2.6 -.6 26
10-03-89 2.4 2.6 2.5 -.2 8
10-31-89 1.5 1.6 1.55 -1 7
12-05-89 1.3 1.4 1.35 -1 8
01-09-90 1.2 1.7 1.45 -.5 42
02-09-90 1.4 1.0 1.2 4 29
03-07-90 1.1 1.0 1.05 .1 9
04-02-90 1.6 1.4 1.5 .2 12
05-01-90 1.9 2.2 2.05 -3 16
Phosphorus, total L as P) (00665
05520500 Kankakee River at Momence, Illinois
09-10-87 .030 .250 140 -.220 733
10-08-87 .030 .070 .050 -.040 133
11-06-87 .050 .060 .055 -.010 20
12-08-87 -- .090 -- -- --
01-04-88 -- .040 -- -- --
02-09-88 .040 .030 .035 .010 25
03-08-88 .040 .060 .050 -.020 50
04-04-88 .150 .170 .160 -.020 13
04-04-88 .120 .170 .145 -.050 42
05-02-88 .040 .060 .050 -.020 50
06-09-88 .050 .100 .075 -.050 100
07-08-88 .700 .060 .380 640 91
08-11-88 .060 .080 .070 -.020 33
08-24-88 .030 .050 .040 -.020 67
09-13-88 .070 .050 .060 .020 29
10-13-88 .040 .030 .035 .010 25
11-09-88 .041 .040 .0405 .001 2
12-08-88 .040 .040 .040 0 0
01-13-89 .050 .070 .060 -.020 40
02-09-89 .030 .030 .030 0 0
03-10-89 .040 .040 .040 0 0
04-03-89 .190 .200 .195 -.010 5
05-08-89 .040 .066 .053 -.026 65
05-30-89 .120 .390 .255 -.270 225
06-08-89 .050 .080 .065 -.030 60
07-13-89 .050 114 .082 -.064 128
08-10-89 .070 .084 .077 -.014 20
09-01-89 .150 .140 . 145 .010 7
10-05-89 .040 .080 .060 -.040 100
10-05-89 .050 .100 075 -.050 100
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory Laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Phosphorus, total (mg/L as P) (00665)--Continued

05520500 Kankakee River at Momence, Illinois--Continued

11-02-89 0.040 0.040 0.040 0 0
12-07-89 .040 .040 .040 0 0
01-11-90 .060 .040 .050 .020 33
02-13-90 .050 .060 .055 -.010 20
03-09-90 .040 .180 .110 -.140 350
04-04-90 .050 170 110 -.120 240
05-03-90 .050 .060 .055 -.010 20

05526000 Iroquois River near Chebanse, Illinois

09-10-87 .080 .160 .120 -.080 100
09-10-87 .080 .190 135 -.110 138
10-08-87 .120 110 115 .010 8
11-06-87 .050 .080 .065 -.030 60
12-08-87 -~ .160 .- - --
01-04-88 - .180 -- -- -
02-09-88 .060 .060 .060 0 0
03-08-88 .140 -110 .125 .030 21
04-04-88 .260 .270 .265 -.010 4
05-02-88 .060 .070 .065 -.010 17
06-10-88 .080 .160 .120 -.080 100
07-08-88 .400 .100 .250 .300 75
08-12-88 .110 .140 125 -.030 27
08-24-88 .150 .180 -165 -.030 20
09-13-88 .g70 .080 075 -.010 14
10-13-88 .020 .028 <024 -.008 40
10-13-88 .020 .030 .025 -.010 50
11-09-88 .050 .050 .050 0 0
12-08-88 060 .060 .060 0 0
01-13-89 .070 .100 .085 -.030 43
02-09-89 .050 .050 .050 0 0
03-10-89 .080 .080 .080 0 0
03-10-89 .080 .084 .082 -.004 5
04-03-89 .140 .130 135 .010 7
04-03-89 .140 .130 135 .010 7
04-04-89 .120 224 72 -.104 87
05-08-89 .050 .090 .070 -.040 80
06-08-89 .100 .190 .145 -.090 90
07-13-89 210 .260 .235 -.050 24
08-10-89 .140 212 .176 -.072 51
09-01-89 410 .650 .530 -.240 59
10-05-89 .080 .110 .095 -.030 38
11-03-89 .080 .060 .070 .020 25
12-07-89 .070 .063 .0665 .007 10
01-11-90 .050 .060 .055 -.010 20
02-13-90 .070 .090 .080 -.020 29
02-24-90 .380 .510 445 -.130 34
02-26-90 .360 .390 375 -.030 8
03-09-90 .140 .220 .180 -.080 57
03-15-90 .220 440 .330 -.220 100
04-04-90 .070 .083 .0765 -.013 19
05-03-90 .060 .060 .060 0 0
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Table 10.--Results of gquality-assurance and quality-control measures: nutrient duplicate éamgles--Continued

USGS IEPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference
Phosphorus, total (mg/L as P) (00665)--Continued
05532500 Des Plaines River at Riverside, Illinois
08-27-87 0.190 0.300 0.245 -0.110 58
09-09-87 .610 .620 .615 -.010 2
10-07-87 1.30 1.30 1.30 0 0
11-10-87 .950 1.02 .985 -.070 7
12-09-87 -- 420 -- -- --
01-05-88 .- .500 -- -- .-
02-10-88 .350 .330 .340 .020 é
03-10-88 .570 .610 .590 -.040 7
04-06-88 .630 .810 .720 -.180 29
05-03-88 .600 .620 .610 -.020 3
06-08-88 1.10 1.17 1.135 -.07 6
07-06-88 1.40 1.33 1.365 .07 5
08-10-88 1.10 .960 1.03 14 13
08-23-88 940 .950 .945 -.010 1
09-12-88 .660 1.50 1.08 -.840 127
10-12-88 1.90 1.9 1.905 -.01 1
11-08-88 .620 .600 .610 .020 3
12-07-88 1.20 1.20 1.20 0 0
01-11-89 .630 .610 .620 .020 3
01-11-89 .620 .630 .625 -.010 2
02-07-89 1.10 1.06 1.08 04 4
03-08-89 .770 .720 745 .050 6
04-05-89 .760 .686 .723 .074 10
05-11-89 1.10 1.09 1.095 .01 1
06-06-89 .630 .590 .610 .040 6
07-11-89 1.10 1.20 1.15 .10 9
08-09-89 .560 .570 .565 -.010 2
08-31-89 1.40 1.16 1.28 .24 17
08-31-89 1.30 1.18 1.24 .12 9
10-04-89 1.90 1.43 1.665 A7 25
11-01-89 1.60 1.52 1.56 .08 5
12-06-89 1.60 1.60 1.60 0 0
01-10-90 .930 .860 .895 .070 8
02-10-90 .630 .620 .625 .010 2
03-08-90 .430 .440 .435 -.010 2
04-03-90 .400 420 410 -.020 5
05-02-90 .840 .840 .840 0 0
05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois
08-27-87 .720 .760 .740 -.040 6
09-09-87 .250 .620 .435 -.370 148
10-07-87 .920 .780 .850 .140 15
11-10-87 .810 .880 .845 -.070 9
12-09-87 -- .856 -- -- .-
01-05-88 -- .570 -- - .-
02-10-88 .610 .580 .595 .030 5
03-10-88 .820 .930 .875 -.110 13
04-06-88 1.30 1.01 1.155 .29 22
04-06-88 1.00 .960 .980 04 4

185



Table 10.--Results of ity-assurance a lity-control meagures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
ate result result value (USGS-[EPA) difference

Phosphorus, total (mg/L as P) (00665)--Continued

05536995 Chicago Sanitary and Ship Canal at Romeoville, Illinois--Continued

05-05-88 0.820 0.830 0.825 -0.010 1
06-07-88 .600 .590 595 .010 2
07-06-88 .480 .540 .510 -.060 12
08-10-88 .480 .650 .565 -.170 35
08-23-88 .520 .600 .560 -.080 15
09-12-88 .430 .570 .500 -.140 33
10-12-88 1.40 1.40 1.40 0 0
11-08-88 .730 .780 755 -.050 7
12-07-88 .830 1.60 1.215 -.770 93
01-12-89 .390 490 440 -.100 26
02-08-89 1.00 1.05 1.025 -.05 5
03-09-89 .640 .600 .620 .040 )
04-06-89 .800 .740 770 .060 8
05-12-89 1.10 1.10 1.10 0 0
06-07-89 .280 314 .297 -.034 12
07-12-89 .430 .450 440 -.020 5
07-12-89 .410 440 425 -.030 7
08-09-89 440 430 435 .010 2
08-31-89 .570 .620 595 -.050 9
10-04-89 .940 .920 .930 .020 2
11-02-89 .910 .880 .895 .030 3
12-06-89 1.10 1.40 1.25 -.30 27
01-10-90 1.10 1.10 1.10 0 0
02-10-90 .740 .680 .710 .060 8
03-08-90 .680 .810 745 -.130 19
04-03-90 790 .670 .730 .120 15
05-02-90 .770 .890 .830 -.120 16
05540500 Du Page River at Shorewood, Illinois
08-27-87 .250 .480 .365 -.230 92
09-10-87 .020 .700 .360 -.680 3,400
10-07-87 1.10 1.20 1.15 -.10 9
11-10-87 1.00 1.07 1.035 -.07 7
12-08-87 -- .500 -- -- --
01-04-88 -- .560 -- -- --
02-10-88 .620 .640 .630 -.020 3
03-10-88 .650 720 .685 -.070 1"
04-06-88 .800 .990 .895 -.190 24
05-03-88 770 .720 . 745 .050 6
06-07-88 1.00 1.02 1.01 -.02 2
07-07-88 .780 .720 750 .060 8
07-07-88 1.70 .790 1.245 .91 54
08-10-88 1.00 1.02 1.01 -.02 2
08-24-88 1.20 1.40 1.30 -.20 17
09-11-88 1.20 1.33 1.265 -.13 1"
10-13-88 2.30 2.30 2.30 0 0
10-13-88 2.20 2.20 2.20 0 0
11-09-88 1.10 1.20 1.15 -.10 9
12-08-88 1.20 1.30 1.25 -.10 8
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Phosphorus, total (mg/L as P) (00665)--Continued

05540500 Du Page River at Shorewood, Illinois--Continued

01-12-89 0.570 0.560 0.565 0.010 2
02-08-89 1.20 1.23 1.215 -.03 2
03-09-89 .710 .700 .705 .010 1
04-06-89 .720 .670 695 .050 7
04-06-89 .720 .670 .695 .050 7
05-12-89 1.00 1.20 1.10 -.20 20
06-07-89 .420 .610 .515 -.190 45
07-12-89 1.80 1.40 1.60 .40 22
08-10-89 .880 .960 .920 -.080 9
09-01-89 1.10 1.10 1.10 0 0
10-05-89 1.90 1.60 1.75 .30 16
11-02-89 2.20 2.00 2.10 .20 9
12-07-89 1.70 2.70 2.20 -1.00 59
01-11-90 1.70 1.40 1.55 .30 18
01-11-90 1.70 1.40 1.55 .30 18
02-10-90 .800 .640 .720 .160 20
03-09-90 .340 .620 .480 -.280 82
04-04-90 .670 .610 .640 .060 9
05-03-90 .920 .960 .940 -.040 4
05543500 1llinois River at Marseilles, Illinois
04-14-87 .560 .470 .515 .090 16
09-08-87 .140 .360 .250 -.220 157
10-06-87 .700 .654 677 .046 7
11-05-87 .580 470 .525 110 19
11-19-87 .760 .720 .740 .040 5
12-17-87 -- .320 -- -- --
01-14-88 -- .300 -- -- --
01-14-88 -- .300 -- -- .-
02-12-88 .280 .280 .280 0 0
03-09-88 .310 .346 .328 -.036 12
04-05-88 .260 .270 .265 -.010 4
05-04-88 .260 .360 .310 -.100 38
06-06-88 370 .450 410 -.080 22
07-05-88 .450 .490 470 -.040 9
08-09-88 .390 .490 .440 -.100 26
08-22-88 .460 440 .450 .020 4
09-10-88 .410 .480 L4645 -.070 17
10-11-88 .500 .520 .510 -.020 4
11-01-88 .418 .450 434 -.032 8
11-07-88 .590 .570 .580 .020 3
12-06-88 .300 .310 .305 -.010 3
01-10-89 .260 .440 .350 -.180 69
02-06-89 .390 .440 415 -.050 13
02-28-89 .490 .500 495 -.010 2
03-07-89 .550 .490 .520 .060 1
03-21-89 .380 .360 .370 .020 5
04-04-89 .450 .380 .415 .070 16
05-10-89 .430 .450 440 -.020 5
06-05-89 .210 .550 .380 -.340 162
07-10-89 .290 .390 .340 -.100 34
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Table 10.--Results of qualjty-assurance and guality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
Laboratory Laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Phosphorus, total (mg/L as P) (00665)--Continued
05543500 1llinois River at Marseilles, Illinois--Continued

07-10-89 0.300 0.360 0.330 -0.060 20
08-08-89 430 430 .430 0 0
08-29-89 .460 .380 .420 .080 17
08-30-89 .480 460 470 .020 4
10-03-89 .420 .390 405 .030 7
10-31-89 .500 460 .480 .040 8
12-05-89 490 470 .480 .020 4
01-09-90 470 440 455 .030 6
02-09-90 .300 .330 315 -.030 10
03-07-90 .150 .230 .190 -.080 53
03-12-90 .190 .837 5135 -.647 341
04-02-90 .340 .330 .335 .010 3
05-01-90 .280 .300 .290 -.020 7

05550000 Fox River at Algonquin, Illinois

09-09-87 .070 .130 .100 -.060 86
10-06-87 -120 .140 .130 -.020 17
11-05-87 <.001 .130 -- -- -~
12-09-87 -- .430 -- -- -
01-05-88 -- .070 -- -- -
02-11-88 .090 .090 -090 0 0
03-11-88 .060 .110 .085 -.050 83
04-07-88 .180 .160 170 .020 11
05-03-88 .060 <140 .100 -.080 133
06-09-88 <150 .290 .220 =.140 93
07-07-88 .250 .260 .255 -.010 4
07-07-88 .250 .240 .245 .010 4
08-11-88 .230 .320 .275 -.090 39
08-23-88 .330 .350 .340 -.020 6
09-11-88 .370 .310 .340 .060 16
10-12-88 .150 .180 .165 -.030 20
11-08-88 .090 .120 .105 -.030 33
12-07-88 .100 .100 .100 0 0
01-11-89 .070 .110 .090 -.040 57
01-11-89 .080 .100 .090 -.020 25
02-07-89 .100 .130 115 -.030 30
03-08-89 .130 .120 125 .010 8
04-05-89 .140 .150 . 145 -.010 7
05-11-89 .150 .190 170 -.040 27
06-06-89 .140 .140 .140 0 0
07-11-89 -120 .220 170 -.100 83
08-09-89 .240 .270 .255 -.030 12
08-31-89 .180 .190 .185 -.010 6
10-04-89 .140 .130 .135 .010 7
11-01-89 .120 .130 .125 -.010 8
12-06-89 .120 .120 .120 0 0
01-10-90 .160 .140 .150 .020 12
02-09-90 .070 .100 .085 -.030 43
03-08-90 .070 .045 .0575 .025 36
04-03-90 110 .120 115 -.010 9
05-02-90 .160 2140 .150 .020 12
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Table 10.--Results of quality-assurance and guality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory Laboratory Average given units Percent
Date result result value (USGS-1EPA) difference

Phosphorus, total (mg/L as P) (00665)--Continued

05552500 Fox River at Dayton, Illinois

08-27-87 0.230 0.540 0.385 -0.310 135
09-08-87 .090 .150 .120 -.060 67
10-06-87 70 AP A745 -.009 5
11-05-87 .050 .180 115 -.130 260
12-10-87 -- .190 -- -- --
01-14-88 -- .150 -- -- --
01-14-88 .- .120 -- -- --
02-11-88 .10 122 116 -.012 1
03-09-88 .130 .180 .155 -.050 38
04-05-88 .200 .190 .195 .010 5
05-04-88 .070 .150 110 -.080 114
06-06-88 .060 .330 .195 -.270 450
07-05-88 .350 .350 .350 0 0
08-09-88 .180 .340 .260 -.160 89
08-22-88 .400 .410 .405 -.010 2
09-10-88 -- .300 - -- --
10-11-88 .290 .260 .275 .030 10
11-07-88 .290 .270 .280 .020 7
12-06-88 .300 .210 .255 .090 30
01-10-89 .240 .250 .25 -.010 4
02-06-89 .160 .180 470 -.020 12
03-07-89 .280 .260 .270 .020 7
04-04-89 .270 .260 .265 .010 4
05-10-89 .260 .320 .290 -.060 23
06-05-89 .160 .280 .220 -.120 75
07-10-89 .70 .420 .295 -.250 147
08-08-89 410 .430 .420 -.020 5
08-30-89 .340 .310 .325 .030 9
10-03-89 .190 .220 .205 -.030 16
10-03-89 .190 .190 .190 0 0
10-31-89 .250 .270 .260 -.020 8
12-05-89 .360 .350 .355 .010 3
01-09-90 .330 .320 .325 .010 3
02-09-90 .190 .210 .200 -.020 1
03-07-90 .060 .090 .075 -.030 50
04-02-90 .170 .170 .170 0 0
05-01-90 .260 .240 .250 .020 8

Phosphorus, dissolved (mg/L as P) (00666)

05520500 Kankakee River at Momence, Illinois

09-10-87 .030 .030 .030 0 0
10-08-87 .060 .020 .040 .040 67
11-06-87 .020 .010 .015 .010 50
12-08-87 -- .010 - -- --
01-04-88 -- .020 -~ -- -
02-09-88 .020 .010 .015 .010 50
03-08-88 .020 .010 .015 .010 50
04-04-88 .030 .030 .030 0 0
04-04-88 .060 .060 .060 0 0
05-02-88 .020 .010 .015 .010 50
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
Laboratory Laboratory Average given units Percent 1
Date r result value CUSGS-1EPA) difference
Phosphorus, dissolved (mg/L as P) (00666)--Continued
05520500 Kankakee River at Momence, Illinois--Continued
06-09-88 0.040 0.020 0.030 0.020 50
07-08-88 0 <.010 -- -- .-
08-11-88 .010 .010 .010 0 0
08-24-88 .030 .013 .0215 .017 57
09-13-88 .020 .020 .020 0 0
10-13-88 .020 .010 .015 .010 50
11-09-88 .021 .020 .0205 .001 5
12-08-88 .020 .010 .015 .010 50
01-13-89 .020 .030 .025 -.010 50
02-09-89 .010 .020 .015 -.010 100
03-10-89 .010 <.010 -- -- --
04-03-89 .020 .020 .020 0 0
05-08-89 .010 .010 .010 0 0
05-30-89 .050 .050 .050 0 0
06-08-89 .030 .030 .030 0 0
07-13-89 .040 .020 .030 .020 50
08-10-89 .050 .020 .035 .030 60
09-01-89 .050 .030 .040 .020 40
10-05-89 <.010 .050 .- .- --
10-05-89 <.010 .060 -- .- -
11-02-89 .020 .010 .015 .010 50
12-07-89 <.010 .030 -- -- --
01-11-90 .030 .010 .020 .020 67
02-13-90 <.010 .020 -- -- --
03-09-90 .210 .020 .115 .190 90
04-04-90 .020 <.010 .- -- .-
05-03-90 .030 .010 .020 .020 67
05526000 Iroquois River near Chebanse, Illinois
09-10-87 .080 .080 .080 0 0
09-10-87 .070 .070 .070 0 0
10-08-87 .050 .090 .070 -.040 80
11-06-87 .040 .030 .035 .010 25
12-08-87 -- .110 .- -- -
01-04-88 -- .060 -- -- --
02-09-88 .060 .040 .050 .020 33
03-08-88 .070 .080 075 -.010 14
04-04-88 .150 .160 .155 -.010 7
05-02-88 .050 .020 .035 .030 60
06-10-88 .050 .050 .050 0 0
07-08-88 .090 .100 .095 -.010 11
08-12-88 .050 .080 .065 -.030 60
08-24-88 .080 .070 .075 .010 12
09-13-88 .060 .060 .060 0 0
10-13-88 .010 .020 .015 -.010 100
10-13-88 .010 .020 .015 -.010 100
11-09-88 .020 .050 .035 -.030 150
12-08-88 .040 .050 .045 -.010 25
01-13-89 .060 .060 .060 0 0
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Table 10.--Results of quality-assurance and quality-control measures: nutrient duplicate samples--Continued

USGS 1EPA Difference in
laboratory laboratory Average given units Percent 1
Date result result valye (USGS-1EPA) difference

Phosphorus, dissolved (mg/L as P) (00666)--Continued

05526000 Iroquois River near Chebanse, Illinois--Continued

02-09-89 0.041 0.040 0.0405 0.001 2
03-10-89 .050 .050 .050 0 ]
03-10-89 .050 .060 .055 -.010 20
04-03-89 .060 .060 .060 0 0
04-03-89 .060 .060 .060 0 ]
04-04-89 .080 .080 .080 ¢ 0
05-08-89 .040 .030 .035 .010 25
06-08-89 .070 .060 .065 .010 14
07-13-89 .160 .160 .160 0 0
08-10-89 .050 .068 .059 -.018 36
09-01-89 .180 .200 .190 -.020 1
10-05-89 .040 .070 .055 -.030 75
11-03-89 .060 .040 .050 .020 33
12-07-89 .050 .040 .045 .010 20
01-11-90 .030 .040 .035 -.010 33
02-13-90 .030 .060 045 -.030 100
02-24-90 .140 .150 .145 -.010 7
02-26-90 .170 .200 .185 -.030 18
03-09-90 .070 .090 .080 -.020 29
03-15-90 -120 .150 135 -.030 25
04-04-90 .040 .040 .040 0 0
05-03-90 .040 .020 .030 .020 50

05532500 Des Plaines River at Riverside, Illinois

08-27-87 .160 .160 .160 0 0
09-09-87 .570 .510 .540 .060 1"
10-07-87 1.10 1.30 1.20 -.20 18
11-10-87 .880 .880 .880 0 0
12-09-87 -- .280 -- .- -
01-05-88 -- .430 -- -- --
02-10-88 .300 .290 .295 .010 3
03-10-88 .520 .520 .520 0 0
04-06-88 .210 .610 .410 -.400 190
05-03-88 .530 .500 515 .030 6
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