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CONVERSION FACTORS, ABBREVIATIONS, AND VERTICAL DATUM

Multiply By To obtain
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (mi?) 2.590 square kilometer
gallon (gal) 3.785 liter
million gallons (Mgal) 3,785 cubic meter
billion gallons (Bgal) 0.003785 cubic kilometer
billion gallons per year (Bgal/yr) 0.003785 cubic kilometer per year
gallon per minute (gal/min) 0.631 liter per second
gallon per minute per foot [(gal/min)/ft] 0.2070 liter per second per meter
inch per year (in/yr) 254 millimeter per year
foot per day (ft/d) 0.3048 meter per day
foot per year (ft/yr) 0.3048 meter per year
foot per mile (ft/mi) 0.18%4 meter per kilometer
foot squared per day (ft¥d) 0.0929 meter squared per day
cubic foot (ft%) 2832 liter
cubic foot per second (ft3/s) 0.02832 cubic meter per second
cubic foot per day (f3/d) 0.02832 cubic meter per day

Temperature in degrees Fahrenheit (°F) can be converted to degrees Celsius (°C) as follows:
°C = (°F-32)/1.8.

Abbreviated water-quality units used in this report: Chemical concentrations are given in met-
ric units. Chemical concentration is given in milligrams per liter (mg/L) or micrograms per liter
(ng/L). Milligrams per liter and micrograms per liter are units expressing the concentration of
chemical constituents in solution as weight (milligrams or micrograms) of solute per unit volume
(liter) of water. For concentrations less than 7,000 mg/L, the numerical value of milligrams per liter
is the same as for concentrations in parts per million. The numerical value of micrograms per liter is
the same as for concentrations in parts per billion.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929
(NGVD of 1929)—a geodetic datum derived from a general adjustment of the first-order level nets
of both the United States and Canada, formerly called Sea Level Datum of 1929.
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Hydrogeology and Water Quality of the Mississippi River
Alluvium Near Muscatine, lowa, June 1992 Through

June 1994

By Keith J. Lucey, Ronald L. Kuzniar, and James P. Caldwell

Abstract

A study of the Mississippi River alluvium
near Muscatine, Iowa, was conducted to evaluate
ground-water flow and water quality using data
collected from June 1992 through June 1994. The
study area included approximately 80 square
miles in parts of Muscatine and Louisa Counties
in Iowa and Rock Island and Mercer Counties in
Illinots.

A steady-state, ground-water flow model
was constructed using February 1993 hydrologic
conditions. Model results indicate that drawdown
in the lower alluvium caused by the pumping
centers in Iowa extends beneath the Muscatine
Slough in the northwest part of the study area and
beneath the Mississippi River in the central and
northern parts of the area. The primary sources of
ground water in the alluvium are recharge from
precipitation, leakage from the Mississippi River,
and infiltration of upland runoff. The bedrock is
not a major contributor of ground water to the
alluvium.

The areal distribution of selected water-
quality properties and constituents in ground
water results from several factors. Localized large
chloride and nitrite-plus-nitrate nitrogen concen-
trations could be indicative of contamination from
human activity. Specific conductance and
calcium, magnesium, and sulfate concentrations
are larger in ground water near the boundary
between the river valley and upland area and
could result from infiltration of upland runoff or
lithologic differences in the alluvium. Large iron

or manganese concentrations occur in the ground
water near the Mississippi River and Muscatine
Slough that result from microbial processes and
the presence of dissolved organic carbon.

Temporal variations of concentrations for
selected water-quality constituents in ground-
water samples attest to the dynamic nature of the
ground-water system as it responds to natural and
human-induced changes in water quality. Leakage
from the Mississippi River affects ground-water
quality in the alluvium adjacent to the river.
Temporal variations in water quality of the
Mississippi River can be caused by seasonality,
amount of discharge, or upstream human
activities.

The quality of ground water induced from
discrete zones of the alluvium by the pumping
centers in Iowa has implications for the entire
ground-water resource. The ground-water flow
model calculated that 10 percent of the water that
enters the zone of active pumping on the Iowa
side of the Mississippi River originates from the
zone west and north of Muscatine Slough, and
that 5.2 percent originates from the zone on the
Illinois side of the Mississippi River east of the
center of the river channel.

INTRODUCTION

For several decades, the sand and gravel
deposits of the Mississippi River alluvium in
Muscatine and Louisa Counties, Jowa, have been a
dependable source of large quantities of ground water
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that generally is suitable for municipal, industrial, and
agricultural uses. During the 1960’s, continued
municipal and industrial development of the ground-
water resource resulted in well-interference problems
in the pumping centers. Areas of water-table draw-
down concerned irrigation users that were dependent
on shallow centrifugal (suction-lift) pumps. Increased
hardness and concentrations of iron and manganese
have caused a deterioration of the quality of water
from some wells.

The last comprehensive study of the ground-
water resource in the Muscatine, Iowa, area was
conducted using data collected during the 1960’s and
early 1970’s (Hansen and Steinhilber, 1977). The
study focused on approximately 30 miZ of the
alluvium in Muscatine County and described geology,
seasonal water levels, aquifer hydraulic properties,
water use, and water quality. Induced infiltration from
the Mississippi River was estimated to provide 80 to
85 percent of the water withdrawn at pumping centers
located near the river. Annual recharge to the alluvium
from precipitation was estimated to average 6 in.
Seepage from the bedrock was interpreted to cause
local noticeable increases in hardness and iron content
in the alluvial aquifer.

Annual ground-water withdrawals in Muscatine
and Louisa Counties have increased from approxi-
mately 13.5 Bgal in 1970 to approximately 17.7 Bgal
in 1990 (table 1). This trend of increasing with-
drawals has renewed concerns about water-table
declines and potential deterioration of water quality.
There is a need to define the sources of water
recharging the alluvium and to understand the current
distribution of selected water-quality constituents in
the ground-water flow system. Water managers need
the ability to assess the effects of additional water

Table 1. Estimated ground-water withdrawals in
Muscatine and Louisa Counties, lowa, 1970 and 1990
[Bgal/yr, billion gallons per year; 1970 data from Hansen
and Steinhilber (1977); 1990 data from water-use permits,
Iowa Department of Natural Resources, Des Moines, Iowa]

1970 1990

Pumpage category (Bgallyr) (Bgal/yr)
Municipal 5.0 8.1
Industrial 8.2 8.6
Irrigation 3 1.0
Total 13.5 17.7

withdrawals on the ground-water resource and to
locate additional pumping centers in areas that would
minimize any negative effects. To address these
concerns, the U.S. Geological Survey (USGS), in
cooperation with Muscatine Power and Water (MPW),
Muscatine, Iowa, conducted a hydrogeologic study of
the Mississippi River alluvium. Because alluvial
aquifers commonly are used as a source of water for
municipal, irrigation, and industrial use, it is important
to develop an improved understanding of ground-
water flow, the interaction between the river and the
ground water, and the effects of different recharge
sources on ground-water quality in alluvial systems.

Purpose and Scope

The purposes of the report include: (1) evalua-
tion of the ground-water flow system and identifica-
tion of the sources of water recharging the Mississippi
River alluvium under current (1993) pumping condi-
tions, (2) documentation of the areal distribution and
temporal variation of water quality, and (3) evaluation
of the quality of water recharging the alluvium under
current (1993) pumping conditions. The report
includes a discussion of the hydrogeology of the
alluvium, a description of a computer model used to
simulate ground-water flow, results of the model
simulation of ground-water flow identifying and
quantifying sources of recharge to the system, and a
discussion of the temporal variation and areal distribu-
tion of selected water-quality constituents and
differences in water types that occur in the alluvium.
Hydrologic and geologic data used in this study were
collected from June 1992 through June 1994.

Description of Study Area

The study area covers approximately 80 mi? in
southeast Jowa and northwest Illinois and includes
parts of Muscatine and Louisa Counties in Iowa and
Rock Island and Mercer Counties in Illinois (fig. 1).
The topography of the relatively flat alluvial plain of
the Mississippi River Valley generally has an altitude
of 535 to 550 ft above sea level and gradually rises to
590 ft at the base of the bluffs on either side of the
valley. These steep bluffs separate the valley from the
upland areas that rise to 750 ft.

Climate is temperate continental with warm,
wet summers and cold, dry winters (Rudloff, 1981).
Mean annual precipitation at Muscatine, based on data
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aquifer. Large iron and manganese concentrations
occur in the ground water near the slough. Increased
pumpage from the alluvium could increase the
downward gradient beneath Muscatine Slough and
cause larger amounts of surface water to enter the
ground-water system.

Upward leakage of ground water from the
bedrock is a minor component of recharge to the
alluvium. The sodium sulfate water in the bedrock
(site 34), which may or may not be representative of
the bedrock water throughout the study area, is less
suitable for the intended use compared to the calcium
bicarbonate water in the alluvium (fig. 23). Localized
fractures in the bedrock that enhance hydraulic
conductivity could provide conduits for highly
mineralized water to enter the alluvium.

The quality of ground water induced from
discrete zones of the alluvium by the pumping centers
in Iowa has implications for the entire ground-water
resource. Larger concentrations of carbonate or sulfate
ions are characteristic of ground-water samples from
the alluvium near the boundary between the river
valley and upland area (sites 46A, 484, 49, 50A, 51A,
51B, 56, and 58) compared to ground-water samples
withdrawn at the pumping centers (sites 44A, GPC18,
GPC 20, MPW13, MPW 19, MPW23, MPW29) or to
surface-water samples from the Mississippi River
(site 40A, fig. 22). Results of the ground-water model
indicate that 10 percent of the inflow to the zone of
active pumping on the Iowa side of the river (zone 3,
fig. 19) originates from the zone west and north of
Muscatine Slough (zone 1, fig. 19) under
February 1993 conditions. Increased pumpage could
increase the contribution from this zone depending on
the location of the additional pumpage. The model
calculated that 5.2 percent of the inflow to zone 3
originates from the zone on the Illinois side of the
Mississippi River from the center of the river channel
east to the boundary between the upland area and river
valley (zone 2, fig. 19). The extent of drawdown
caused by February 1993 pumping and the limited
water-quality information for the alluvium in Illinois
(site ILLS5) indicate the importance of considering
past, current, and future land-use activities in these
zones when evaluating the effects of sources of ground
water for the pumping centers located in the northern
part of the study area under different pumping
scenarios.

SUMMARY

The sand and gravel deposits of the Mississippi
River alluvium in Muscatine and Louisa Counties,
Iowa, have been a dependable source of ground water
that generally is suitable for municipal, industrial, and
agricultural uses. Continued development of the
resource has renewed concerns about water-table
declines and potential deterioration in water quality.
Hydrologic and geologic data were collected from
June 1992 through June 1994 to study ground-water
flow, sources of recharge, and water quality in the
alluvium. This study was a cooperative effort between
Muscatine Power and Water, Muscatine, Iowa, and the
U.S. Geological Survey.

The study area covers approximately 80 mi? in
parts of Muscatine and Louisa Counties in Iowa and
Rock Island and Mercer Counties in Illinois. Land use
is predominantly agricultural with areas of municipal
and industrial development in Jowa. The pumping
centers are located in Iowa, primarily near the
Mississippi River.

A large difference in the water-yielding
characteristics between the very permeable alluvium
and the relatively impermeable bedrock and glacial till
indicates that most of the water in the ground-water
system occurs in the alluvium. There is effective
hydraulic connection between the alluvium and the
bedrock with small vertical head differences.
Hydraulic conductivity in the alluvium generally
decreases from north to south with decreasing grain
size of the alluvial materials.

A steady-state, ground-water flow model was
constructed using February 1993 hydrologic condi-
tions as an aid to an improved understanding of the
flow system and to quantify sources of ground water.
Three model layers are used to represent the bedrock,
the lower alluvium, and the upper alluvium. A 30-row
by 24-column grid was used to discretize the layers
into a series of 2,000-ft by 2,000-ft cells. A uniform
horizontal hydraulic conductivity of 0.001 ft/d was
used in the model layer representing the bedrock.
Horizontal hydraulic conductivities for the upper and
lower alluvium ranged from 150 to 600 ft/d.

An analysis of the steady-state model results
was performed to determine the amount of water-level
drawdown that can be attributed to the pumping
centers for February 1993 conditions. As indicated by
the line of 1-ft drawdown in the lower alluvium, the
zone of influence extends beneath the Muscatine
Slough in the northwest part of the study area and
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beneath the Mississippi River in the central and
northern parts of the area.

The primary sources of inflow to the alluvial
ground-water system are, in order of decreasing
magnitude, infiltration of precipitation, leakage from
the Mississippi River, and infiltration of upland runoff
at the boundary between the river valley and the
upland area. On the basis of model assumptions, the
bedrock is not a major contributor of ground water to
the alluvium.

Physical properties and concentrations for major
ions, nutrients, trace metals, bromide, and boron were
determined for surface-water and ground-water
samples collected from June 1992 through June 1994.
Samples were collected on a quarterly basis from the
Mississippi River, Muscatine Slough, and observation
wells completed in the upper and lower alluvium.

Temporal variation in water quality is note-
worthy for surface-water samples. Water-quality
constituents that demonstrate temporal variability in
the Mississippi River include specific conductance,
alkalinity, chloride, and ammonia nitrogen. A decrease
in calcium, magnesium, alkalinity, specific conduc-
tance, and sulfate concentrations in the sample
collected from Muscatine Slough at site 36 on
February 2, 1993, compared to previous samples
indicates an influx of less-mineralized water, whereas
an increase in potassium, chloride, and nutrient
concentrations indicate possible anthropogenic effects,
such as waste disposal or agricultural chemicals.

There are predominantly two water types in the
ground-water system—a calcium bicarbonate type
water in samples from the upper and lower alluvium
and a sodium sulfate type water in samples from the
well completed in bedrock. A calcium sulfate type
water occurs locally in the upper alluvium at sites 13A
and 51A in the west-central part of the study area,
which could result from human activity or lithology
differences. A sodium chloride type water occurs
locally at site 26, which indicates possible contamina-
tion from human activity.

Specific conductance in samples collected from
wells completed in the upper alluvium generally
decrease from north to south and west to east on the
Iowa side of the Mississippi River Valley. This areal
distribution indicates that infiltration of runoff from
upland areas or lithologic differences in the alluvium
adjacent to the upland areas may cause an increase in
dissolved ion concentrations. There are similar areal
distributions for calcium, magnesium, and sulfate
concentrations.

The areal distribution of some water-quality
constituents in ground water indicates effects from
human activity and microbial processes. Localized
large chloride concentrations were measured in
samples collected at sites 7B, 25, 26, 51A, ILLS, and
GPC 20. Nitrite-plus-nitrate nitrogen concentrations in
ground water in samples collected from the upper
alluvium generally are largest in the agricultural
region with sandy (well-drained) soils on the Iowa
side of the Mississippi River. Large iron or manganese
concentrations occur in the upper and lower alluvium
near the Mississippi River, near the boundary between
the river valley and the upland area and near Musca-
tine Slough, and at site 30 located about 6,000 ft west
of the Mississippi River, and result from microbial
processes and the presence of dissolved organic
carbon.

Temporal variations of concentrations of
selected water-quality constituents in the ground-
water samples collected at several wells attest to the
dynamic nature of the ground-water system as it
responds to natural and human-induced changes in
water quality. Temporal variations in specific conduc-
tance and chloride concentrations at sites 7B, 26, 51A,
and ILLS could result from a change in the source of
dissolved ions or local dilution by recharge.

Precipitation is the major source of recharge to
the alluvium. The mean concentration of major ions
and nitrate in precipitation are much smaller than
characteristically are found in ground water in the
study area. Precipitation that percolates to the water
table would tend to dilute the shallow ground water,
thus decreasing concentrations of most dissolved ions.

Leakage from the Mississippi River is the
second largest source of recharge to the alluvium and
has a major effect on ground-water quality in the
alluvium adjacent to the river. Variations in water
quality of the Mississippi River, caused by seasonality
or discharge, were documented from samples
collected during this study. Upstream human activities
also can affect water quality.

Runoff from streams draining upland areas is an
important source of recharge to the alluvium. The
amount of dissolved ions in ground water is larger
near the boundary between the river valley and upland
area, which indicates that infiltrating runoff contains
large concentrations of dissolved ions or that there are
differences in lithologies or geochemical processes in
the alluvium near this boundary.
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Muscatine Slough is a minor source of recharge
to the alluvium. Concentrations of major ions and
nutrients in Muscatine Slough are subject to seasonal
variability and can affect water quality in the adjacent
aquifer. Increased pumpage from the alluvium could
increase the downward gradient beneath Muscatine
Slough.

Upward leakage of ground water from the
bedrock is a minor component of recharge to the
alluvium. The sodium sulfate water, which may not be
representative of bedrock water throughout the study
area, is less suitable for most uses compared to the
calcium bicarbonate water in the alluvium. Localized
fractures in the bedrock that enhance hydraulic
conductivity could provide conduits for the highly
mineralized water to enter the alluvium.

The quality of ground water induced from
discrete zones of the alluvium by the pumping centers
in Iowa has implications for the entire ground-water
resource. Results of the ground-water model indicate
that 10 percent of the inflow to the zone of active
pumping on the Iowa side of the river originates from
the zone west and north of Muscatine Slough under
February 1993 conditions. Increased pumpage could
increase the contribution from this zone depending on
the location of the additional pumpage. The model
calculated that 5.2 percent of the inflow to the zone of
active pumping originates from the zone on the Illinois
side of the Mississippi River from the center of the
river channel east to the boundary between the upland
area and river valley. The extent of drawdown caused
by February 1993 pumping and the limited water-
quality information for the alluvium in Illinois indicate
the importance of considering past, current, and future
land-use activities in these zones when evaluating the
effects of sources of ground water for the pumping
centers located in the northern part of the study area.
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

SUPPLEMENTAL INFORMATION

June 1992—June 1994, near Muscatine, lowa

{LocallD, local site identifier; pS/cm, microsiemens per centimeter at 25 degrees Celsius; C, degrees Celsius; mg/L,

milligrams per liter; --, no data; dis, dissolved; pg/L, micrograms per liter; <, less than the analytical method reporting limit]

pH, Alka-

Spe- water Magne- Potas- linity,

cific whole, Calcium, sium, Sodium, sium, labora-

Date con- field Temper- dis- dis- dis- dis- tory

(month- duct- (stand-  ature, solved solved solved solved (mg/L

LocallD Station day- ance ard water (mg/L (mg/L (mg/L (mg/L as
(fig. 3) number year) (uS/cm) units) (°Cc) as Ca) as Mg) as Na) as K) CaCoOj,)
7B 412242091055002  07-01-92 301 7.6 16.0 35 11 9.0 1.0 72
11-02-92 470 8.1 14.0 4 12 4 1.7 119

02-02-93 351 7.9 11.0 42 13 12 1.3 100

05-25-93 509 7.4 13.0 41 13 43 1.7 117

09-03-93 308 7.8 14.0 35 12 7.1 1.3 74

12-06-93 220 8.3 11.0 28 10 217 .80 73

12-06-932 220 8.3 11.0 28 10 2.7 .80 74

06-21-94 346 79 11.0 42 15 29 90 83

13A 412120091080401  07-01-92 302 7.1 15.0 38 8.8 3.7 1.3 23
10-29-92 342 77 14.0 40 9.7 3.7 14 32

02-02-93 340 73 12.0 42 11 4.1 14 26

05-26-93 389 7.4 13.0 43 12 5.0 1.4 41

09-07-93 374 74 12.5 43 12 9.7 1.7 47

12-09-93 240 7.8 13.0 30 715 2.7 1.7 36

06-21-94 140 7.4 11.0 16 39 1.7 1.0 25

06-21-942 - - - 16 4.0 1.7 1.0 25

13C 412120091080403  10-29-92 390 8.8 14.0 17 53 55 1.7 72
02-02-93 338 8.6 12.5 22 7.2 38 1.5 79

05-26-93 333 8.2 15.0 21 6.7 32 1.5 78

09-07-93 290 8.2 14.5 29 9.1 18 1.3 87

12-09-93 287 83 13.0 30 9.6 17 14 99

06-21-94 275 8.1 13.0 25 15 79 1.2 66

25 411915091072901  06-22-92 319 7.4 13.0 37 12 33 .80 29
26 411905091063301  10-28-92 388 8.4 13.0 23 6.3 43 4.0 72
05-26-93 375 73 12.5 21 6.0 38 4.0 70

09-07-93 407 7.6 13.5 30 83 39 5.0 66

12-09-93 474 8.1 13.0 39 11 36 59 60

06-23-94 418 7.6 8.5 34 9.9 28 52 55

30 412040091054701  06-22-92 307 7.1 13.0 42 14 2.6 .70 158
11-02-92 299 73 13.0 40 13 2.7 .80 145

Physical Properties and Constituent Concentrations, June 1992—June 1994, Near Muscatine, lowa

53



Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Nitro-

Nitro- gen,

Nitro- Nitro- gen, ammo-

Chlor- Fluo- gen, gen, ammo- nia +
Sulfate, ride, ride, Bromide, nitrite, NO,+NO,, nia, organic,

Date dis- dis- dis- dis- dis- dis- dis- dis-

(month- solved solved  solved solved solved solved solved solved

LocallD Station day- (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L

(fig. 3) number year) as SO,) as Cl) as F) as Br) as N) as N) as N) as N)
7B 412242091055002  07-01-92 42 7.7 <0.1 0.02 < 0.01 9.3 0.07 <0.20
11-02-92 35 56 <.1 .03 .01 8.0 04 <.20
02-02-93 31 20 <.l - .01 8.1 .08 <.20
05-25-93 24 72 <.1 - <.01 6.8 .07 <.20
09-03-93 33 8.5 <.l .04 <.01 12 11 <.20
12-06-93 26 32 <.l .03 <.01 5.1 .06 <.20
12-06-932 26 3.4 <.1 .03 <.01 5.1 .06 <.20

06-21-94 23 14 <.l 04 <.01 14 .07 <.20

13A 412120091080401  07-01-92 36 14 <.l .04 .01 19 .04 <.20
10-29-92 36 15 <.1 .05 <.01 18 .02 <.20
02-02-93 48 14 <.1 - .02 19 .01 <.20
05-26-93 52 15 <.l -- .19 17 24 .30

09-07-93 56 12 <.l .03 <.01 16 .05 <.20

12-09-93 35 4.7 <.l .03 <.01 10 .02 <.20

06-21-94 22 1.0 <.1 .01 <.01 39 .02 <.20

06-21-942 21 .9 <.l <.01 <.01 39 .02 <.20

13C 412120091080403  10-29-92 72 11 2 .04 .63 8.9 13 .20
02-02-93 54 93 B - 23 6.5 .07 <.20
05-26-93 48 9.1 <.l -- .18 6.3 11 <.20

09-07-93 43 7.6 .1 .04 .09 33 .05 <.20

12-09-93 43 6.1 <.1 .05 .03 1.3 .05 <.20

06-21-94 32 4.1 <.l .04 <.01 2.5 04 <.20
25 411915091072901  06-22-92 20 29 <.l .03 <.01 18 .02 <.20
26 411905091063301  10-28-92 21 44 <.l .03 < .01 7.6 <.01 <.20
05-26-93 20 40 <.l -- <.01 8.3 .03 <.20
09-07-93 21 60 A .03 <.01 9 .01 <.20
12-09-93 26 75 <.l .04 <.01 10 .01 <.20
06-23-94 21 61 <.l .04 < .01 8.9 .01 <.20
30 412040091054701  06-22-92 14 1.2 .1 02 < .01 22 <.01 <.20
11-02-92 15 1.3 <.1 .03 .02 2.5 .01 <.20
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Phos-
Phos- phorus,  Alum- Chro-
phorus, ortho, inum, Arsenic, Boron, Cadium, mium, Copper,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved solved
LocallD Station day- (mgL  (mgh (gL (gL (gl  (ugL (gL (ugh
(fig. 3) number year) as P) as P) as Al) as As) as B) as Cd) as Cr) as Cu)
7B 412242091055002  07-01-92 <0.01 <0.01 - -- - - - -
11-02-92 <.01 <.01 - <1 40 <1 3 <1
02-02-93 <.01 .01 -- - -- -- - -
05-25-93 <.01 <.01 30 <l 40 <1 <1 <1
09-03-93 <.01 <.01 -- - 80 -- - -
12-06-93 <.01 <.01 <10 <1 50 <1 - <1 <1
12-06-932  <.01 <01 <10 <1 50 <1 <1 <1
06-21-94 <.01 <.01 <10 <l 60 <1 <1 <1
13A 412120091080401  07-01-92 <.01 <.01 -- - -- - -- -
10-29-92 <.01 <.01 <10 <l 30 <1 1 <1
02-02-93 01 < .01 -- -- - - .- -
05-26-93 <.01 <.01 <10 <1 20 <1 <1 <1
09-07-93 <.01 <.01 -- - 30 -- - -
12-09-93 <.01 <.01 <10 <1 30 <1 1 <1
06-21-94 .01 .01 <10 <1 20 <1 <1 1
06-21-94% 04 <01 <10 <1 30 <1 <1 1
13C 412120091080403  10-29-92 .05 .05 10 2 50 <1 1 <1
02-02-93 .04 .04 - -- - - - -
05-26-93 .05 .04 <10 1 30 <1 <1 <1
09-07-93 .02 .03 - -- 40 -- -- -
12-09-93 .02 .03 50 1 40 <1 <1 <l
06-21-94 01 .02 <10 <1 40 <1 <1 4
25 411915091072901  06-22-92 .04 .03 -- - - - - -
26 411905091063301  10-28-92 .02 .02 <10 <1 50 <1 <1 <1
05-26-93 .01 .01 <10 <1 50 <1 <1 <1
09-07-93 .01 .03 -- - 50 -- - --
12-09-93 <.01 .01 <10 <1 30 <1 <1 <1
06-23-94 <.01 <.01 <10 <1 20 <1 <1 <1
30 412040091054701  06-22-92 <.01 .01 - - -- -- -- --
11-02-92 <.01 .02 <10 <1 20 <1 1 3
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Manga- Molyb-
Iron, Lead, nese, Mercury, denum, Nickel, Zinc,
Date dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved
LocallD Station day- (noL (gL (gL (ngL (ng/L (nglL (ngL
(fig. 3) number year) as Fe) as Pb) as Mn) as Hg) as Mo) as Ni) as Zn)
7B 412242091055002  07-01-92 -- - -- -- -- -- --
11-02-92 4?2 <1 17 <0.1 <1 <1 170
02-02-93 - -- - - -- -- --
05-25-93 81 <1 11 <.l <1 <1 70
09-03-93 -- -- -- -- -- -- -
12-06-93 110 <1 9 <.1 <l <1 85
12-06-932 96 <1 8 <.1 <1 <1 83
06-21-94 180 <1 12 <.1 <1 <1 120
13A 412120091080401  07-01-92 -- -- - -- -- -- --
10-29-92 9 <1 1 <.l <1 <1 <3
02-02-93 -- -- -- - -- -- --
05-26-93 8 <1 7 <.1 <1 <1 4
09-07-93 -- -- -- -- -- - --
12-09-93 9 <1 4 <.1 <1 1 6
06-21-94 10 <1 2 <.1 <1 <1 <3
06-21-942 21 <1 2 6 <1 1 <3
13C 412120091080403  10-29-92 <3 <1 1 <.l 10 <1 <3
02-02-93 -- -- -- -- -- -- --
05-26-93 6 <1 3 .1 6 <1 <3
09-07-93 -- -- -- -- -- -- -
12-09-93 <3 <1 5 <.1 <1 <1 3
06-21-94 5 <1 8 2 <1 1 4
25 411915091072901  06-22-92 - - - -- -- -- --
26 411905091063301  10-28-92 <3 <1 <1 <.1 <1 <1 4
05-26-93 3 <1 3 .1 <1 <1 <3
09-07-93 -- -- -- -- -- -- -
12-09-93 <3 <1 <1 <.1 <1 <1 5
06-23-94 8 <1 <1 <.1 <1 <1 <3
30 412040091054701  06-22-92 -- - - - -- -- --
11-02-92 6 <1 2 <.1 <1 3 29

56 Hydrogeology and Water Quality of the Mississippi River Alluvium Near Muscatine, lowa, June 1992 Through June 1994



Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

June 1992-June 1994, near Muscatine, lowa—Continued

pH, Alka-
Spe- water Magne- Potas- . linity,

cific whole, Calcium,  sium, Sodium, sium, labora-

Date con- field Temper- dis- dis- dis- dis- tory

(month- duct- (stand-  ature, solved solved solved  solved (mg/L

LocallD Station day- ance ard water (mg/L (mg/L (mg/L (mg/L as
(fig. 3) number year) (wS/cm) units) (°c) as Ca) as Mg) as Na) as K) CaCO,)
30 412040091054701  02-01-93 260 73 10.5 35 12 24 0.70 118
05-25-93 317 7.0 18.0 40 13 6.8 1.2 123

09-07-93 370 73 20.0 49 12 74 1.7 159

12-09-93 385 73 18.0 56 13 74 1.3 175

06-21-94 423 7.0 16.0 59 13 6.9 14 183

32 411754091063401  06-23-92 279 7.0 12.0 26 7.5 11 6.4 50
10-28-92 284 7.5 11.5 27 7.8 10 58 52

02-01-93 304 74 12.0 28 8.7 10 57 61

05-27-93 282 7.3 11.0 25 7.2 13 44 52

12-09-93 232 7.6 13.0 22 6.3 11 47 42

06-23-94 211 73 7.5 22 6.5 55 44 45

33 411752091063601  06-23-92 195 7.7 13.5 25 74 3.1 .50 51
10-28-92 185 8.6 14.0 22 6.6 28 .50 48

05-27-93 210 8.1 13.0 23 6.9 2.8 .50 51

09-07-93 175 7.8 14.0 21 6.4 2.5 .50 43

12-09-93 280 8.4 12.0 33 10 32 .60 46

06-23-94 190 8.0 10.0 22 6.7 25 .50 42

34 411540091064201  07-01-92 3,910 7.5 13.5 130 58 760 12 256
05-26-93 4,310 7.4 13.0 160 70 970 15 258

12-07-93 4,130 7.4 13.0 150 61 800 12 276

36 412241091085401  06-23-92 632 7.8 20.5 83 32 13 1.5 265
02-03-93 336 7.5 1.5 33 12 77 8.8 110

09-02-93 672 7.1 19.0 89 26 11 27 215

06-21-94 598 7.6 28.5 70 26 13 1.7 193

37 411857091092601  06-23-92 445 7.9 245 49 24 11 1.4 162
10-28-92 606 8.1 11.5 82 26 10 1.5 204

02-03-93 495 7.5 3.0 64 22 12 34 189

05-26-93 585 7.6 19.0 74 24 95 2.6 197

09-02-93 520 7.1 19.5 70 21 73 32 175

12-07-93 590 8.0 5.0 82 27 11 1.2 229
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—-June 1994, near Muscatine, lowa—Continued

Nitro-
Nitro- gen,
Nitro- Nitro- gen, ammo-
Chlor- Fluo- gen, gen, ammo- nia +
Sulfate, ride, ride, Bromide, nitrite, NO,+NOj,, nia, organic,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved solved solved solved solved solved solved
LocallD Station day- (mg/L (mg/L. (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(fig. 3) number year) as SO,) as Cl) as F) as Br) as N) as N) as N) as N)
30 412040091054701  02-01-93 15 1.0 0.1 -- 0.01 2.8 0.02 <0.20
05-25-93 26 14 1 -- <.01 <.05 .04 40
09-07-93 19 12 2 <0.01 <.01 <.05 .03 <.20
12-09-93 18 14 1 .02 < .01 11 .03 <.20
06-21-94 17 13 1 .03 .02 48 .05 .30
32 411754091063401  06-23-92 16 21 2 .02 <.01 9.9 .02 <.20
10-28-92 16 20 <.1 .04 <.01 8.6 <.01 <.20
02-01-93 19 21 <.l -- .02 9.8 <.01 <.20
05-27-93 21 16 1 -- < .01 8.3 <.01 <.20
12-09-93 18 94 <.1 .02 <.01 11 <.01 <.20
06-23-94 17 8.9 <.1 .02 <.01 6.8 .02 <.20
33 411752091063601  06-23-92 21 58 <.1 01 <.0t 53 .01 <.20
10-28-92 20 5.0 <.1 .03 <.01 36 <.01 <.20
05-27-93 20 6.2 <.1 -- <.01 49 <.01 <.20
09-07-93 19 49 <.1 .02 <.01 438 .01 <.20
12-09-93 22 23 <.l .04 <.0t 8.8 .02 <.20
06-23-94 21 57 <.1 .03 <.01 49 .01 <.20
34 411540091064201  07-01-92 1,600 260 1.4 42 <.01 <.05 2.3 2.8
05-26-93 2,100 310 .9 - <.01 <.05 2.8 35
12-07-93 1,700 230 14 44 <.01 .05 2.6 2.7
36 412241091085401  06-23-92 110 11 -- -- <.01 <.05 .02 <.20
02-03-93 36 19 2 -- .03 1.10 14 3.6
09-02-93 110 16 2 <.01 .05 1.10 .38 .60
06-21-94 100 15 3 <.01 <.01 <.05 .05 .30
37 411857091092601  06-23-92 70 13 2 <.01 <.01 <.05 .02 .20
10-28-92 90 12 2 <.01 .01 .83 .01 40
02-03-93 64 16 2 -~ .03 1.50 32 .90
05-26-93 110 15 1 -- .05 2.60 .38 .80
09-02-93 85 11 2 <.01 .05 2.00 32 .60
12-07-93 90 13 2 .03 .02 2.60 31 .30

58 Hydrogeology and Water Quality of the Mississippi River Alluvium Near Muscatine, lowa, June 1992 Through June 1994



Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Phos-
Phos- phorus, Alum- Chro-
phorus, ortho, inum, Arsenic, Boron, Cadium, mium, Copper,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved solved
LocallD Station day- (mg/L (mg/L (ng/L {(ng/l (ng/L (nglL (ngL (gL
(fig. 3) number year) as P) as P) as Al) as As) as B) as Cd) as Cr) as Cu)
30 412040091054701  02-01-93 0.01 0.01 -- -- -- - - --
05-25-93 .02 .02 20 <1 <10 <1 <1 6
09-07-93 <.01 .01 -- -- 30 -- - -
12-09-93 <.01 <.01 <10 <1 30 <1 2 1
06-21-94 02 <.01 <10 <1 30 <1 <1 6
32 411754091063401  06-23-92 < .01 <.01 -- -- -- -- -- -
10-28-92 .01 .01 <10 3! 20 <1 <1 <1
02-01-93 .02 .01 - -- -- -- - --
05-27-93 .02 01 <10 <1 20 <1 <1 <1
12-09-93 .02 .02 <10 <1 20 <1 <1 <1
06-23-94 01 <.01 <10 <1 20 <1 <1 <1
33 411752091063601  06-23-92 <.01 .02 -- -- -- -- - --
10-28-92 .03 .02 <10 <1 <10 <1 <1 <1
05-27-93 .03 .03 <10 1 20 <1 <1 <l
09-07-93 02 .03 -- -- 10 -- - --
12-09-93 .02 .04 <10 3! 20 <1 <1 <l
06-23-94 .02 .02 <10 <1 10 <1 <1 <1
34 411540091064201  07-01-92 .05 .04 -- - - -- - -
05-26-93 < .01 <.01 20 <1 1,300 3! <1 <1
12-07-93 < .01 <.01 20 <l 1,000 <1 <1 <1
36 412241091085401  06-23-92 <.01 <.01 -- - - - - --
02-03-93 94 92 -- - -- - - -
09-02-93 < .01 .02 -- -- 50 - - --
06-21-94 02 .01 <10 1 40 <1 <1 1
37 411857091092601  06-23-92 02 01 -- - -- -- -- -
10-28-92 04 .03 10 <1 40 <1 <1 <1
02-03-93 01 .02 -- -- - -- -- -
05-26-93 01 <.01 30 <1 30 <1 <1 <1
09-02-93 01 01 -- - 30 -- -- --
12-07-93 01 .01 <10 1 30 <l <l <1
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Manga- Molyb-
Iron, Lead, nese, Mercury, denum, Nickel, Zinc,
Date dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved
LocallD Station day- (no/L (ng/L (ng/L (no/L (noiL (gL (ng/l
(fig. 3) number year) as Fe) as Pb) as Mn) as Hg) as Mo) as Ni) as Zn)
30 412040091054701  02-01-93 -- - -- -- - - -
05-25-93 <3 <1 13 0.1 <1 2 23
09-07-93 -- - - -- -- -- --
12-09-93 220 <1 160 <.1 <1 6 17
06-21-94 12 <1 27 <.1 <1 9 45
32 411754091063401  06-23-92 - -- -- -- - - --
10-28-92 6 <1 2 <.l <1 <1 5
02-01-93 -- -- -- -- -- -- --
05-27-93 <3 <1 1 <.1 <1 <1 <3
12-09-93 6 <1 1 <.1 <1 <1 4
06-23-94 <3 <l <1 <.1 <1 <l 4
33 411752091063601  06-23-92 -- - - -- - - -
10-28-92 <3 <1 <1 <.l <1 1 <3
05-27-93 <3 <1 <1 <.l <l <l <3
09-07-93 -- - -- -- -- -- --
12-09-93 <3 <1 1 <.1 <1 <1 16
06-23-94 <3 <1 <1 <.1 2 <1 <3
34 411540091064201  07-01-92 - -- -- - - - -
05-26-93 940 <1 330 <.1 <1 <1 20
12-07-93 980 <1 350 <.l <1 <1 30
36 412241091085401  06-23-92 -- -- -- - -- -- -
02-03-93 - -- - -- - -- --
09-02-93 -- -- - -- - -- --
06-21-94 4 <1 230 <.1 <1 2 6
37 411857091092601  06-23-92 -- -- - -- -- - -
10-28-92 <3 <1 430 <.1 1 <1 4
02-03-93 - - - -- -- -- -
05-26-93 20 <1 530 <.l <1 <1 <3
09-02-93 -- -- - -- - - --
12-07-93 <3 <1 600 <.1 <1 2 6
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

June 1992-June 1994, near Muscatine, lowa—Continued

pH, Alka-

Spe- water Magne- Potas- linity,

cific whole, Calcium, sium, Sodium, sium, labora-

Date con- fieid  Temper- dis- dis- dis- dis- tory

(month- duct- (stand- ature, solved solved solved solved (mg/L

LocallD Station day- ance ard water (mg/lL (mg/L (mg/L (mgL as
(fig. 3) number year) (uS/cm) units) (°c) as Ca) as Mg) as Na) as K) CaCO;)
37 411857091092601  06-21-94 520 8.4 29.0 59 24 10 14 165
38 411507091065801  06-23-92 420 79 22.0 54 19 10 1.3 202
02-03-93 552 7.4 35 53 17 13 29 163

09-02-93 460 72 20.5 59 18 7.0 24 164

06-21-94 442 8.4 28.0 50 21 9.1 1.5 158

40A 412532091003501  06-30-92 418 8.3 23.0 38 23 11 22 162
10-28-92 355 8.8 11.0 42 17 10 23 144

02-02-93 465 8.0 1.0 53 22 13 3.0 181

05-26-93 459 7.7 12.0 51 21 8.5 2.7 171

09-02-93 505 8.0 23.0 60 24 9.1 4.1 202

09-02-93! - - - <02 <.0I <20 <. <1

09-02-932 505 8.0 23.0 <.02 <.01 <.20 <.l <1

12-07-93 434 85 2.5 53 22 11 2.3 185

06-21-94 485 8.2 30.0 47 24 13 29 171

41 411819091083701  11-02-92 378 7.1 11.5 54 10 4.1 2 135
05-26-93 386 6.9 13.0 49 9.7 3.6 2 131

12-08-93 360 7.1 11.0 53 10 34 2 133

44A 411847091052901  06-24-92 373 7.4 13.0 52 14 53 .6 155
11-04-92 368 79 13.0 54 14 53 7 152

05-27-93 406 7.5 13.0 52 14 55 i 156

09-07-93 374 1.5 14.0 54 14 5.7 i 149

12-09-93 366 7.7 15.0 54 14 5.0 i 148

06-23-94 375 74 10.0 54 15 5.2 7 157

46A 412340091102401  11-03-92 730 72 12.0 100 40 8.1 3.0 284
02-03-93 690 7.6 12.0 82 30 6.7 1.7 257

46C 412340091102403  11-03-92 794 79 13.0 39 15 120 5.6 323
02-03-93 780 7.4 11.5 71 27 70 6.1 373

05-25-93 717 7.1 13.0 98 36 14 72 345

48A 412355091055501  10-29-92 650 15 11.0 100 24 7.7 9 185
02-02-93 434 7.6 11.5 110 27 79 9 327
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Nitro-
Nitro- gen,
Nitro- Nitro- gen, ammo-
Chlor- Fluo- gen, gen, ammo- nia +
Sulfate, ride, ride, Bromide, nitrite, NO,+NO3, nia, organic,
- Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved solved
LocallD Station day- (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(fig. 3) number year) as SO,) as Cl) as F) as Br) as N) as N) as N) as N)
37 411857091092601  06-21-94 79 13 0.3 0.01 0.05 1.1 0.12 0.50
38 411507091065801  06-23-92 23 15 2 <.01 <.01 <.05 .02 <.20
02-03-93 48 20 2 -- .03 22 .27 .80
09-02-93 58 11 2 <.01 .06 2.5 37 .60
06-21-94 51 14 2 .02 .04 .97 .03 .30
40A 412532091003501  06-30-92 39 23 2 <.01 .03 1.0 .05 40
10-28-92 27 15 2 .01 .03 23 <.01 <.20
02-02-93 34 20 1 -- .03 3.1 .26 .80
05-26-93 53 16 <.1 -- .02 2.0 .09 .50
09-02-93 44 23 2 <.01 .08 2.5 .04 .50
09-02-93! <.1 2.5 <.1 <.01 02 <.05 .01 <.05
09-02-932 <.1 25 <.1 <.01 08 2.6 03 40
12-07-93 37 16 1 <.01 01 20 .04 .30
06-21-94 49 18 2 <.01 .07 91 .07 50
41 411819091083701  11-02-92 42 7.9 3 <.01 .02 <.05 22 .20
05-26-93 43 6.9 2 -- <.01 <.05 .22 30
12-08-93 43 6.3 3 .01 <.01 <.05 21 <.20
44A 411847091052901  06-24-92 38 20 1 .02 .02 75 .03 <.20
11-04-92 35 9.6 <.l .03 .01 1.1 .06 <.20
05-27-93 35 10 1 -- <.01 .87 .02 <.20
09-07-93 38 9.6 .1 .02 <.01 .85 .04 <.20
12-09-93 39 8.4 <.1 .05 .01 1.3 .02 <.20
06-23-94 34 8.6 <.1 .03 <.01 1.5 .02 <.20
46A 412340091102401 11-03-92 60 5.1 2 .04 .02 .08 .19 1.1
02-03-93 56 44 2 -- .02 .05 .40 14
46C 412340091102403  11-03-92 110 12 4 .02 21 33 .04 .20
02-03-93 79 9.5 3 -- .02 <.05 22 .50
05-25-93 62 10 2 -- <.01 <.05 25 .50
48A 412355091055501  10-29-92 52 15 0.2 .04 <.01 .05 .04 .60
02-02-93 64 15 0.2 - .01 <.05 .05 <.20
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Phos-
Phos- phorus, Alum- Chro-
phorus, ortho, inum, Arsenic, Boron, Cadium, mium, Copper,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved solved
LocallD Station day- (mg/lL (mg/L (nglL (ng/lL (ngiL (ng/lL (ng/L (ng/lL
(fig. 3) number year) as P) as P) as Al) as As) as B) as Cd) as Cr) as Cu)
37 411857091092601  06-21-94 0.03 0.02 <10 2 30 <1 1 1
38 411507091065801  06-23-92 <.01 <.01 - - - -- - -
02-03-93 <.01 .01 - -- - -- -- --
09-02-93 .02 .02 -- -- 30 -- -- -
06-21-94 .01 <.01 <10 1 30 <1 <1 1
40A 412532091003501  06-30-92 <.01 <.01 - -- - -- -- -
10-28-92 .01 <.01 <10 1 30 <1 <1 1
02-02-93 .10 .08 -- -- - - - --
05-26-93 .06 .05 20 1 40 <1 <1 1
09-02-93 14 .14 -- - 30 -- - -
09-02.93'  <.01 <.01 - - <10 - - -
09-02-932 13 14 - - <10 - - -
12-07-93 02 .03 <10 <1 40 <1 1 <1
06-21-94 .09 .08 <10 2 40 <1 <1 2
41 411819091083701  11-02-92 .28 .03 <10 2 10 <1 <1 <1
05-26-93 .09 .04 30 1 10 <1 <1 <1
12-08-93 <.01 <.01 <10 2 10 <1 8 <1
44A 411847091052901  06-24-92 .02 <.01 - - - -- - -
11-04-92 <.01 <.01 <10 2 20 <1 <1 <1
05-27-93 .03 <.01 <10 2 20 <1 <1 <1
09-07-93 <.01 .02 - -- 10 -- -- --
12-09-93 <.01 02 <10 2 20 <1 <1 <1
06-23-94 .02 .02 <10 1 20 <1 <1 <l
46A 412340091102401  11-03-92 <.01 .01 20 <1 30 <1 <1 <1
02-03-93 .01 .02 - -- -- - -- --
46C 412340091102403  11-03-92 <.01 <.01 <10 <l 80 <1 3 2
02-03-93 .02 .01 -- -- -- -- -- --
05-25-93 <.01 <.01 40 1 30 <1 <1 1
48A 412355091055501  10-29-92 .03 .01 - 2 20 <1 1 <1
02-02-93 .02 <.01 -- -- -- - -- -
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Manga- Molyb-
Iron, Lead, nese, Mercury, denum, Nickel, Zinc,
Date dis- dis- dis- dis- dis- dis- dis-
{month- solved solved solved solved solved solved solved
LocallD Station day- (ng/L (ng/L (ng/L (ng/L (na/L (ng/L (ng/L
(fig. 3) number year) as Fe) as Pb) as Mn) as Hg) as Mo) as Ni) as Zn)
37 411857091092601  06-21-94 35 <1 170 <0.1 <1 3 5
38 411507091065801  06-23-92 -- -- -- -- -- -- --
02-03-93 -- -- -- -- -- -- --
09-02-93 -- -- -- - - -- --
06-21-94 <3 <1 5 <.1 <1 2 1
40A 412532091003501  06-30-92 - -- -- -- -- -- -
10-28-92 13 <1 1 <.1 1 2 <3
02-02-93 - - -- -~ -- -- --
05-26-93 20 <1 4 1 1 <1 4
09-02-93 -- -- -- -- -- -- --
09-02-93! - - - . - - -
09-02-932 - . - - - - -
12-07-93 13 <1 8 <.1 <1 1 5
06-21-94 14 <1 6 <.1 <l 1 3
41 411819091083701  11-02-92 9,400 <1 1,100 <.1 <1 <1 10
05-26-93 8,900 <1 1,000 <.1 <1 <1 7
12-08-93 9,700 <1 1,100 <.1 <1 <1 <3
44A 411847091052901  06-24-92 - -- -- -- -- -- --
11-04-92 380 <1 140 <.1 1 <1 <3
05-27-93 400 <1 150 <.1 1 <1 <3
09-07-93 -- -- -- - -- -- --
12-09-93 420 <1 140 <.1 I <l 3
06-23-94 250 <l 100 <.l <l <1 12
46A 412340091102401  11-03-92 55 <l 1,400 <.1 1 4 18
02-03-93 - -- -- -- -- -- --
46C 412340091102403  11-03-92 10 <1 160 <.1 20 7 15
02-03-93 -- -- -- -- -- -- -
05-25-93 1,000 <1 1,600 <.1 2 12 18
48A 412355091055501  10-29-92 1,700 <1 1,800 <.1 <1 1 <3
02-02-93 - -- -- -- - -- --
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

June 1992—June 1994, near Muscatine, lowa—Continued

pH, Alka-

Spe- water Magne- Potas- linity,

cific whole, Calcium, sium, Sodium, sium, labora-

Date con- field Temper- dis- dis- dis- dis- tory

(month- duct- (stand- ature, solved solved solved solved (mg/L

LocallD Station day- ance ard water {mg/L {mg/L (mg/L (mg/L as
(fig. 3) number year) (nS/em) units) (°c) as Ca) as Mg) as Na) as K) CaCO,)
48A 412355091055501  05-25-93 650 74 11.5 120 28 83 0.90 237
05-25-932 650 7.4 11.5 120 29 8.3 90 269

09-03-93 638 75 12.0 99 24 7.2 1.0 248

12-08-93 488 7.7 11.0 73 20 7.4 .70 201

06-22-94 620 73 9.0 93 25 75 1.1 272

48D 412355091055504  10-29-92 614 8.8 11.5 21 5.6 110 2.3 204
02-02-93 588 8.1 11.0 48 17 62 1.8 259

05-25-93 546 7.8 15.0 28 9.8 91 26 246

05-25-93! -- -- -- -- -- - -- -

09-03-93 572 8.0 14.0 55 19 53 2.1 271

12-08-93 543 8.0 11.0 49 17 58 23 262

06-22-94 593 7.8 10.0 58 21 43 22 272

49 412242091095301  05-25-93 329 72 12.5 42 14 4.7 .70 127
09-03-93 333 74 12.5 43 13 4.6 .70 125

12-08-93 325 7.6 11.0 45 14 4.7 .70 114

06-22-94 339 73 9.0 43 14 4.6 .60 131

S50A 411659091083701  05-26-93 550 7.1 13.0 56 21 15 40 127
12-08-93 525 6.9 11.0 59 21 16 40 157

06-22-94 545 6.8 9.0 59 22 16 .30 152

50B 411659091083702  05-26-93 643 72 12.5 74 26 24 .90 322
12-08-93 640 73 11.0 82 27 26 .90 373

06-22-94 653 72 9.0 77 26 23 .80 371

S1A 412044091101301  02-01-93 686 6.7 11.0 69 26 18 .70 87
12-08-93 573 6.7 11.0 60 20 14 .50 95

06-22-94 774 6.5 85 77 27 17 .50 98

51B 412044091101302  02-01-93 651 73 11.0 86 31 8.1 1.5 355
12-08-93 666 72 11.0 a3 30 7.6 14 338

06-22-94 655 7.2 9.0 94 31 8.0 1.6 342

55 412236091034501  11-03-92 463 79 11.0 49 20 9.9 1.8 173
02-02-93 420 7.8 15.5 47 19 11 23 166
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Nitro-
Nitro- gen,
Nitro- Nitro- gen, ammo-
Chlor- Fluo- gen, gen, ammo- nia +
Sulfate, ride, ride, Bromide, nitrite, NO,+NOj, nia, organic,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved solved solved solved solved solved solved
LocallD Station day- (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(fig. 3) number year) as SO,) as Cl) as F) as Br) as N) as N) as N) as N)
48A 412355091055501  05-25-93 65 16 0.2 - <0.01 <0.05 0.06 <0.20
05-25-932 68 16 1 - <.01 <.05 .06 <.20
09-03-93 85 19 2 0.03 <.01 <.05 .05 <.20
12-08-93 63 14 2 .04 .02 .14 .05 <.20
06-22-94 63 15 2 .05 <.01 <.05 .05 <.20
48D 412355091055504  10-29-92 100 8.7 3 .03 .29 .57 .02 <.20
02-02-93 62 7.5 2 -- <.01 < .05 .08 <.20
05-25-93 70 8.0 2 - <.01 <.05 .06 <.20
05-25-93! - - - - <.01 <.05 02 <.20
09-03-93 59 7.8 2 .03 < .01 <.05 .07 <.20
12-08-93 54 6.6 2 .04 <.01 <.05 .08 <.20
06-22-94 50 8.0 1 .04 <.01 <.05 .06 <.20
49 412242091095301  05-25-93 30 14 3 - <.01 <.05 .18 <.20
09-03-93 36 12 3 .02 <.01 <.05 22 <.20
12-08-93 33 12 3 .05 <.01 <.05 .20 <.20
06-22-94 29 12 3 02 <01 <.05 21 <.20
50A 411659091083701  05-26-93 120 19 2 -- 01 <.05 .26 .40
12-08-93 93 19 3 .04 < .01 <.05 .26 .30
06-22-94 99 19 3 .01 01 <.05 .27 .30
50B 411659091083702  05-26-93 3 9 2 -- <.01 <.05 .87 .90
12-08-93 <.1 1.5 2 .02 < .01 <.05 .89 .90
06-22-94 <.1 1.1 3 .01 <.01 <.05 88 1.0
51A 412044091101301  02-01-93 170 42 2 -- 03 <.05 .18 .40
12-08-93 110 46 2 .05 01 < .05 18 <.20
06-22-94 190 39 2 .03 <.01 <.05 18 <.20
51B 412044091101302  02-01-93 36 1.6 2 -- .02 <.05 .09 <.20
12-08-93 43 38 2 .04 <.01 <.05 .09 <.20
06-22-94 42 2.7 2 .04 <.01 <.05 .09 <.20
55 412236091034501  11-03-92 36 17 <.1 <.01 .01 <.05 .02 .02
02-02-93 36 15 .1 -- .02 <.05 .02 <.20
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Phos-
Phos- phorus,  Alum- Chro-
phorus, ortho, inum, Arsenic, Boron, Cadium, mium, Copper,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved soived solved solved
LocallD Station day- (mg/L (mg/L (ro/L (ng/L (no/L (ngiL (ng/L. (ng.
(fig- 3) number year) asP) as P) as Al) as As) as B) as Cd) as Cr) as Cu)
48A 412355091055501  05-25-93 <0.01 <0.01 30 2 <10 <1 10 <1
05-25-932 <.01 <.01 <10 2 20 <1 <1 <1
09-03-93 <.01 <.01 -- -- 20 - - -
12-08-93 <.01 <.01 <10 2 30 <1 <1 <1
06-22-94 < .01 <.01 10 1 20 <1 <1 <1
48D 412355091055504  10-29-92 .09 .07 110 2 40 <1 1 <1
02-02-93 .02 .03 -- -- -- - -- -
05-25-93 .06 .06 30 <1 30 <1 <1 <1
05-25-93'  <.01 <.01 - - - - - -
09-03-93 .02 .03 -- -- 20 -- -- -
12-08-93 .02 .03 10 <1 30 <1 <1 <1
06-22-94 < .01 <.01 <10 <1 20 <1 <1 <1
49 412242091095301  05-25-93 .10 .09 <10 6 <10 <1 8 <1
09-03-93 13 13 -- -- 10 -- - -
12-08-93 .06 .06 <10 5 10 <1 <1 <1
06-22-94 12 16 <10 5 10 <1 1 <l
50A 411659091083701  05-26-93 23 <.01 10 <1 30 <1 <1 <1
12-08-93 .02 <.01 <10 <1 20 <1 1 <1
06-22-94 <.01 .02 <10 <1 20 <1 <1 <1
50B 411659091083702  05-26-93 .06 .02 20 <1 70 <1 <1 <1
12-08-93 .02 .02 <10 <1 70 <1 <1 <1
06-22-94 .03 .03 <10 <1 60 <1 <1 <1
51A 412044091101301  02-01-93 42 < .01 -- -- -- - - -
12-08-93 < .01 .01 <10 3 20 <1 <l <1
06-22-94 .05 <.01 <10 3 20 <1 <1 <1
51B 412044091101302  02-01-93 .10 .02 - - - - - -
12-08-93 <.01 <.01 <10 7 30 <] <1 <1
06-22-94 <.01 .01 <10 7 20 <1 <1 <1
55 412236091034501 11-03-92 <.01 <.01 <10 <1 30 <1 <1 3
02-02-93 <.01 .01 -- -- -- - -- --
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Manga- Molyb-
Iron, Lead, nese, Mercury, denum, Nickel, Zinc,
Date dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved
LocallD Station day- (ng/L (ngL (ng/L (nglL (ng/L (ng/L (nglL
(fig. 3) number year) as Fe) as Pb) as Mn) as Hg) as Mo) as Ni) as Zn)
48A 412355091055501  05-25-93 2,200 <l 2,000 <0.1 <1 <1 4
05-25-932 2,000 <1 2,000 1 <1 <1 6
09-03-93 -- - -- -- -- - -
12-08-93 870 <l 920 <.1 <1 <l 17
06-22-94 1,100 <l 1,200 <.1 <1 <l 5
48D 412355091055504  10-29-92 36 <1 41 <.l 22 1 <3
02-02-93 - -- - - -- -- -
05-25-93 10 <1 160 <.l 14 <1 6
05-25-93! - - - - - - -
09-03-93 -- - - - -- - --
12-08-93 15 <l 380 <.1 6 i 14
06-22-94 28 <l 520 <.1 4 1 8
49 412242091095301  05-25-93 1,600 <l 100 <.l <1 <1 <3
09-03-93 -- - - -- -- - -
12-08-93 2,400 <l 98 <.l <l <l 5
06-22-94 2,400 <l 95 <.1 <1 1 5
50A 411659091083701  05-26-93 12,000 <l 1,000 <.1 <1 <1 15
12-08-93 11,000 <l 1,000 <.1 <1 <1 <3
06-22-94 12,000 <l 1,000 <.1 <l <1 <3
50B 411659091083702  05-26-93 7,800 <l 580 <.1 <1 <1 6
12-08-93 8,900 <l 640 <.1 <1 <l 5
06-22-94 8,500 <l 590 <.1 <1 <l <3
S1A 412044091101301  02-01-93 -- -- - -- -- - --
12-08-93 27,000 <1 1,800 <.1 <1 3 9
06-22-94 35,000 3 2,100 <.1 <1 4 6
SIB 412044091101302  02-01-93 -- -- -- - - - --
12-08-93 5,100 <1 350 <.1 3 1 4
06-22-94 5,100 <l 340 <.l <1 3 7
55 412236091034501  11-03-92 8 <1 1,400 <.1 6 8 5

02-02-93 - - - - - - -
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

June 1992-June 1994, near Muscatine, lowa—Continued

pH, Alka-

Spe- water Magne- Potas- linity,

cific whole, Calcium, sium, Sodium, sium, labora-

Date con- field Temper- dis- dis- dis- dis- tory

(month- duct- (stand-  ature, solved solved solved solved (mg/L

LocallD Station day- ance ard water (mg/L (mg/L (mg/L (mg/L as
(fig. 3) number year) (uS/cm) units) (°C) as Ca) as Mg) as Na) as K) CaCO;)
55 412236091034501  05-25-93 412 7.5 8.0 49 19 9.5 23 174
09-07-93 403 7.6 13.5 45 17 11 25 164

12-08-93 415 7.8 14.0 49 19 12 24 177

06-23-94 454 7.6 8.0 55 21 8.5 29 182

56 412444091035501  02-01-93 455 74 12.0 52 17 13 1.8 189
09-03-93 390 74 135 47 15 11 23 157

12-08-93 410 7.5 12.0 50 16 12 1.8 163

12-08-93! 410 7.5 12.0 .55 03 .90 <.10 5.0

06-22-94 450 7.3 100 54 17 12 20 179

58 411531091081501  02-01-93 594 75 12.0 80 27 15 1.4 335
GPC18  412356091034201  06-30-92 455 75 11.0 51 19 11 23 183
GPC20  412350091040901  06-30-92 500 75 14.5 70 20 12 1.3 193
11-03-92 531 7.6 14.0 67 21 11 1.3 224

05-27-93 560 72 13.5 75 22 11 1.4 199

08-31-93 550 74 14.0 78 22 13 1.6 221

12-02-93 561 7.7 14.0 76 23 13 1.4 233

06-16-94 583 7.4 9.0 82 24 13 1.2 241

ILL1 411630091021101  09-03-93 495 74 12.0 71 21 49 .70 233
ILL5 412436091011001  02-01-93 693 73 11.5 89 35 54 .30 284
05-26-93 759 7.1 12.0 96 36 7.5 .30 270

MPWI13 412300091031801  (06-23-92 393 73 11.0 47 18 10 22 164
11-03-92 424 79 14.5 52 19 10 2.7 177

02-03-93 420 7.8 15.0 45 18 10 27 165

05-27-93 445 73 9.0 47 18 9.6 2.1 168

09-01-93 484 72 17.5 71 19 8.9 1.8 202

12-01-93 404 8.0 14.0 50 18 94 23 176

06-17-94 480 7.4 6.0 53 19 9.7 24 178

MPW19 412329091041301  06-23-92 386 7.4 13.5 51 16 5.6 1.1 164
06-09-93 414 7.9 14.0 50 17 7.4 . 134

09-01-93 442 7.6 135 58 18 10 1.3 161
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-Jjune 1994, near Muscatine, lowa—Continued

Nitro-
Nitro- gen,
Nitro- Nitro- gen, ammo-
Chlor- Fluo- gen, gen, ammo- nia +
Sulfate, ride, ride, Bromide, nitrite, NO,+NO,, nia, organic,
Date dis- dis- dis- dis- dis- dis- dis- dis-
(month- solved solved solved solved solved solved solved solved
LocallD Station day- (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(fig. 3) number year) as SOy) as Cl) as F) as Br) as N) as N) as N) as N)
55 412236091034501  05-25-93 21 15 0.1 -- <0.01 <0.05 0.02 <0.20
09-07-93 32 13 2 <0.01 .02 <.05 .02 <.20
12-08-93 35 14 .1 .02 <.01 <.05 .02 <.20
06-23-94 35 17 2 <.01 -- -- -- --
56 412444091035501  02-01-93 16 18 2 -- .02 <.05 1.0 1.0
09-03-93 31 15 2 <.01 .01 .05 1.0 1.1
12-08-93 30 16 2 .02 <.01 < .05 1.0 1.1
12-08-93! 1 1 1 <.01 < .01 <05 <.01 <.20
06-22-94 25 18 2 .01 <.01 < .05 1.0 1.4
58 411531091081501  02-01-93 7.7 126 2 -- .02 <.05 1.6 1.6
GPC18  412356091034201  06-30-92 31 16 2 .02 .02 .13 13 <.20
GPC20  412350091040901  06-30-92 44 22 2 .02 <.01 .79 .08 <.20
11-03-92 41 23 .1 .03 01 1.0 .06 <.20
05-27-93 49 27 2 -- < .01 1.7 .04 .30
08-31-93 49 25 .1 .03 <.01 1.6 .05 <.20
12-02-93 46 22 .1 .03 < .01 1.0 .04 <.20
06-16-94 52 26 .1 .03 <.01 1.2 .03 <.20
ILL1 411630091021101  09-03-93 53 54 2 .06 <.0l1 <.05 11 <.20
ILLS5 412436091011001  02-01-93 46 47 2 -- .01 < .05 43 .50
05-26-93 56 73 <.1 -- < .01 < .05 44 .50
MPWI13 412300091031801  06-23-92 33 16 2 <.01 .01 32 .23 .40
11-03-92 36 15 2 <.01 <.01 .07 31 .50
02-03-93 36 17 2 -- .02 .13 22 .40
05-27-93 34 18 2 -- .02 .26 11 .30
09-01-93 41 19 i .01 .04 .69 .02 .20
12-01-93 33 13 2 < .0t .01 .05 12 .20
06-17-94 33 17 1 <.01 .03 33 11 .30
MPW19 412329091041301  06-23-92 29 18 2 .04 <.01 1.60 .03 <.20
06-09-93 39 15 <.1 .05 <.01 1.40 .03 <.20
09-01-93 51 19 .10 .04 .02 2.00 .02 <.20
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Phos-
Phos- phorus, Alum- Chro-

phorus, ortho, inum, Arsenic, Boron, Cadium, mium, Copper,

Date dis- dis- dis- dis- dis- dis- dis- dis-

(month- solved solved solved solved solved solved solved solved

LocallD Station day- (mgL  (mg (gL (gL (gL (ugL  (ugL  (ugh
(fig. 3) number year) as P) as P) as Al) as As) as B) as Cd) as Cr) as Cu)
55 412236091034501  05-25-93 <0.01 <0.01 30 <1 30 <1 <1 2
09-07-93 < .01 <.01 -- -- 20 - -- -

12-08-93 < .01 <.01 <10 <1 30 <1 <1 2

06-23-94 -- -- <10 <l 40 <1 <1 2

56 412444091035501  02-01-93 30 28 -- -- -- -- -- -
09-03-93 .38 31 - -- 40 -- - -

12-08-93 .16 .15 <10 <1 30 <1 <1 <1

12-08-93' <01 <.01 80 <1 <10 <1 2 <1

06-22-94 21 22 <10 <1 40 <1 <1 <l

58 411531091081501  02-01-93 48 17 -- -- -- - - -
GPC18  412356091034201  06-30-92 01 .03 -- -- -- - - -
GPC20  412350091040901  06-30-92 <.01 .01 -- -- -- - - --
11-03-92 .01 .01 <10 <1 50 <1 1 <1

05-27-93 .07 .01 <10 <1 60 <1 <1 <1

08-31-93 .02 .01 <10 <1 70 <1 <1 <1

12-02-93 <.01 .02 -- -- 40 -- -- --

06-16-94 <.01 .02 - -- 70 - - .-

ILL1 411630091021101  09-03-93 .18 .08 - -- 20 - - -
ILL5 412436091011001  02-01-93 .54 .04 -- -- -- - - -
05-26-93 .09 .02 20 <1 10 <1 <1 <1

MPW13 412300091031801  06-23-92 A1 .10 -- -- -- -- - -
11-03-92 .10 .10 <10 2 40 <1 <1 3

02-03-93 .07 .07 -- -- -- -- -- --

05-27-93 .08 .08 <10 2 20 <1 <1 2

09-01-93 .10 .09 <10 1 60 <1 <1 1

12-01-93 .07 .08 -- -- 40 -- -- --

06-17-94 .14 13 - -- 30 - - -

MPWI19 412329091041301  06-23-92 .02 .03 -- -- -- -- -- --
06-09-93 .03 .02 - - 30 -- -- --

09-01-93 .02 .02 <10 <1 40 <1 <1 1
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992—June 1994, near Muscatine, lowa—Continued

Manga- Molyb-

Iron, Lead, nese, Mercury, denum, Nickel, Zinc,
Date dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved soived solved
LocallD Station day- (ng/L (nofL (nofL (ng/lL (noL (noflL (noiL
(fig. 3) number year) as Fe) as Pb) as Mn) as Hg) as Mo) as Ni) as Zn)
55 412236091034501  05-25-93 3 <1 1,400 <0.1 <1 7 12
09-07-93 -- - - - -- -- -
12-08-93 8 <1 1,400 <.1 1 8 6
06-23-94 3 <1 1,500 <.1 <1 37 <3
56 412444091035501  02-01-93 -- -- - -- -- - --
09-03-93 - -- -- - -- -- --

12-08-93 2,200 <1 300 <.1 <1 1
12-08-93! 19 <1 <1 <.1 <1 <1 <3
06-22-94 2,300 <1 330 <.1 <1 <1 3
58 411531091081501  02-01-93 -- -- -- -- -- - -
GPC18  412356091034201  06-30-92 -- -- -- -- -- - --
GPC20  412350091040901  06-30-92 -- -- -- -- - -- --
11-03-92 110 <l 410 <.1 <l 2 3
05-27-93 91 <1 410 <.1 <1 1 <3
08-31-93 89 <1 340 <.1 <l <1 4
12-02-93 83 -- 340 -- -- -- --
06-16-94 120 -- 460 -- -- - --
ILL1 411630091021101  09-03-93 -- -- -- -- -- -- --
ILL5 412436091011001  02-01-93 -- -- - - -- -- --
05-26-93 7,500 <1 770 1 <1 <1 16
MPWI13 412300091031801  06-23-92 -- -- - -- -- -- --
11-03-92 99 <1 1,100 <.1 <l 6 <3
02-03-93 -- - -- - - -- --
05-27-93 96 <1 950 <.1 1 4 <3
09-01-93 52 <1 120 <.1 <1 2 <3
12-01-93 88 - 870 -- -- -- --
06-17-94 110 -- 810 -- -- -- --
MPW19 412329091041301  06-23-92 -- -- -- -- -- -- -
06-09-93 30 - 52 -- -- -- --
09-01-93 35 <1 54 <.l <1 <1 <3
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,

June 1992—June 1994, near Muscatine, lowa—Continued

PH,

Spe- water Magne- Potas-

cific whole, Calcium, sium, Sodium, sium,
Date con- field Temper- dis- dis- dis- dis-

(month- duct- (stand-  ature, solved solved solved solved

LocallD Station day- ance ard water (mg/L {mg/L (mg/L (mg/L
(fig. 3) number year) (uS/cm) units) °c) as Ca) as Mg) as Na) as K)
MPW19 412329091041301  12-01-93 443 7.6 12.0 54 18 79 1.2
06-17-94 427 6.7 9.5 57 19 6.8 1.3

MPW23 412215091065601  06-23-92 352 74 13.5 47 12 59 90
02-03-93 370 7.8 14.0 46 13 6.3 1.0

09-01-93 368 7.4 14.5 47 12 6.4 90
MPW29 412331091051201  06-23-92 391 74 135 52 16 79 1.0
02-03-93 400 78 14.0 52 17 7.7 1.0

09-01-93 397 7.8 13.5 52 16 7.2 90

Alka- Nitro- Nitro-
linity, Chlo- Fluo- gen, gen,

labora- Sulfate, ride, ride, Bromide, nitrite, NO,+NO,,

Date tory dis- dis- dis- dis- dis- dis-

(month- (mg/L solved  solved solved solved solved solved

Local ID Station day- as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(fig. 3) number year) CaCO;) asSO4) asCl) asF) as Br) as N) as N)
MPW19 412329091041301  12-01-93 166 40 15 <0.1 0.03 <0.01 2.0
06-17-94 178 35 14 <.1 .04 <.01 1.3
MPW23  412215091065601  06-23-92 100 32 17 1 .03 .01 74
02-03-93 103 32 15 <.l -- 02 9.0
09-01-93 103 32 19 <.l .04 .03 9.1
MPW29 412331091051201  06-23-92 149 47 14 .1 .04 01 0.7
02-03-93 153 43 13 .1 - 02 0.8
09-01-93 155 42 15 .1 .04 .03 0.9
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Table 6. Physical properties and constituent concentrations in surface-water and ground-water samples,
June 1992-June 1994, near Muscatine, lowa—Continued

Nitro-
gen,
Nitro- am- Phos-
gen, monia+ Phos- phorus, Manga-
ammonia, organic, phorus, ortho, Boron, Iron, nese,
Date dis- dis- dis- dis- dis- dis- dis-
(month- solved solved  solved solved solved solved solved
LocallD Station day- (mg/L (mg/L (mg/L (mg/L (ng/L (ng/l (ng/L
(fig. 3) number year) as N) as N) as P) as P) as B) as Fe) as Mn)
MPW19 412329091041301 12-01-93 0.03 <0.20 <0.01 0.02 40 33 50
06-17-94 .03 <.20 .03 .03 40 38 53
MPW23 412215091065601  06-23-92 .03 <.20 <.01 02 -- -- --
02-03-93 .03 <.20 .01 .02 -- -- --
09-01-93 .05 <.20 .04 .03 20 -- --
MPW29 412331091051201  06-23-92 .02 <.20 < .01 .01 -- - --
02-03-93 <.0l <.20 <.0l .02 -- -- --
09-01-93 .01 <.20 .03 <200 40 -- --

1Quality-control blank sample.
2Quality-control replicate sample.
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