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Center Creek begins near Monett and flows west about 60 mi before
entering Spring River near the Missouri-Kansas state line (fig. 1). It
drains about 302 mi2 amd flows past several cities including Sarcoxie,
Carthage, Carterville, Webb City, Oronogo, Carl Junction, and Joplin.
Land upstream from the proposed lake site is rural and is used primarily
for pasture. Downstream, much of the land is used for industrial and
residential purposes and some is covered with abandoned lead and zinc
mines and tailings piles.

A report by Feder and others (1969) describes the water resources of
the Joplin area but contains only general information and little water-
quality data for the upper part of Center Creek. Barks (1977) made a
detailed study of the effects of abandoned lead and zinc mines and tailings
piles on the quality of water in the lower part of Center Creek, but the
resulting report also contains little information about water quality in
the upper part of the basin. Harvey and Emmett (1978) describe the
hydrology of the Mississippian limestone aquifer that underlies the
proposed Prosperity Reservoir area.

PURPOSE AND SCOPE

Prosperity Lake is in the preconstruction planning phase and one step
in the planning process is to assess the quality of water in the upstream
part of Center Creek basin. The U.S. Geological Survey was requested to
make this assessment. Time restraints limited the data-collection period
to about 6 months.

Although the study was of short duration, it was designed to determine
water quality at selected sites during base flow in the winter and summer
and during a major storm event. The data were collected to indicate the
type of water that could be expected in the impoundment and to identify
existing pollution problems.

Sampling sites were selected near the upstream ends of the planned
conservation pool at Center Creek above Fidelity and Jones Creek near
Fidelity, and about 2.5 mi downstream from the proposed damsite at the
gaging station, Center Creek near Carterville. Each site was sampled
five times (December 1977, and February, May, June, July 1978) during base-
flow conditions. The December samples included bottom material. In May
the sites were sampled during the rise, peak, and recession of a storm
event that caused about a 6-ft rise at the gaging station near Carterville.
Streamflow was determined each time samples were collected and all water
samples were analyzed for common inorganic constituents, major nutrients,
minor elements, pesticides, and bacteria. The bottom material samples were
analyzed for metals only.






METHODOLOGY

Samples were collected and analyzed for minerals and gases according
to Brown and others (1970),organic substances according to Goerlitz and
Brown (1972), and microbiologic growths according to Greeson and others,
eds., (1977). Al11 laboratory analyses were made at the U.S. Geological
Survey laboratory in Denver, Colo. Field techniques used in this study
are described briefly in the following paragraphs.

Depth-integrated water samples were collected at three verticals in
the stream cross section by lowering bottles to the bottom and raising
them to the surface at a constant rate. These samples should be represent-
ative of the entire cross section.

Pesticides and TOC (total organic carbon) samples were taken in
specially cleaned glass bottles. A1l other water samples were collected
in polyethylene bottles. Bacteria samples were collected in sterilized
large-mouth polythylene bottles and never held Tonger than 4 hours before
filtration and incubation.

Chemical constituents referred to as "total" were determined from
unfiltered samples. "Dissolved" constituents were determined from samples
that were filtered through 0.45 um (micrometer) membrane filters located
between lucite plates, using a peristaltic pump as the pressure source.

Samples to be analyzed for cations were acidified with double-distilled,
analytical-grade nitric acid to a pH of less than 3 to prevent chemical
precipitation and adsorption onto the walls of the containers. Nitrogen,
phosphorus, COD (chemical oxygen demand), and TOC samples were chilled to
approximately 4°C (Celsius) to delay decomposition.

Water temperature, specific conductance, pH, alkalinity, dissolved
oxygen, fecal coliform, fecal streptococcus, and stream discharge were
determined in the field. Water temperature was measured with a mercury
thermometer to the nearest 0.5°C. Specific conductance was measured using
a portable conductivity meter with temperature compensation designed to
express readings in umho/cm (micromho per centimeter) at 25°C. The
potentiometric method was used to measure both the pH and alkalinity. The
inflection points in the titration for alkalinity with 0.01639 N HpS04 were
8.3 for carbonates and 4.5 for bicarbonates. The azide modification of the
Winkler method was used for dissolved-oxygen determinations. Bacteria were
measured using the membrane filter method. During high flow the discharge
for Center Creek near Carterville was determined from the gage-height record.
A11 other discharges were computed from measurements made using a wading
Eod a?d current meter following procedures outlined in Buchanan and Somers

1969).
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Increasing concentrations of phosphorus may be the main reason for
increasing standing crops of aquatic plants which often interfere with
water uses and become nuisances to man. Such phenomena are associated
with a condition of accelerated eutrophication or aging of water bodies.
Although phosphorus is not the sole cause of eutrophication, it may be the
key element of all the elements required by freshwater plants and generally
it is present in the least amount relative to need. Therefore, an increase
in phosphorus allows use of other already present nutrients, such as
nitrogen, for plant growth. To prevent the development of biological
nuisances and to control accelerated eutrophication, total phosphate as
P should not exceed 0.05 mg/L in any stream where it enters any lake or
reservoir (U.S. Environmental Protection Agency, 1976 [1977]). At the two
upstream sites total orthophosphorus (total phosphate) concentrations were
less than 0.05 mg/L during base-flow conditions, but exceeded 0.05 mg/L
by two or three times during storm runoff. Also, during storm runoff total
phosphorus concentrations were about two to four times higher than total
orthophosphorus concentrations. The higher total phosphorus concentrations
are attributed to organic wastes derived mainly from nonpoint sources in
the upper part of the basin. The total orthophosphorus concentrations
were often higher than the dissolved concentrations, especially during
storm runoff, indicating association of some orthophosphorus with the
suspended sediment. Phosphorus concentrations generally were about two
times greater near Carterville than at the two upstream sites due to
contributions from Grove Creek.

Chemical oxygen demand furnishes an approximation of the minimum
amount of organic and reducing material present in the water and total
organic carbon gives an accurate measurement of the organic matter present
(Goerlitz and Brown, 1972). Maximum COD and TOC concentrations observed
during storm runoff indicate mildly polluted waters at all three sampling
sites.

Minor Elements

Many minor elements are essential to Tife in small amounts, but all
are considered toxic when ingested in sufficient quantity under certain
conditions. In some instances, the difference between what is necessary
for life and what is toxic is small.

The subject of minor-element requirements and minor-element toxicity

is complex. In Tieu of a lengthy discussion of these topics, a simple

comparison of the maximum minor-element concentrations observed for the
~three sites with drinking water standards and criteria for freshwater

aquatic life are made in table 6. Standards and (or) criteria for some

of the elements shown in the table are not established, generally because

those elements are not considered harmful to man or aquatic life at Tow

concentrations. The maximum dissolved and total values for Center and Jones
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Oxygen is added to water by reaeration (transfer of oxygen from the
air through the surface, particularly in turbulent reaches such as riffles)
and by photosynthesis. Oxygen in the water is used by plant and animal
respiration and by bacterial respiration and decomposition of organic
matter. These processes usually result in a diurnal fluctuation of dissolv-
ed oxygen in the stream with maximum concentrations occurring during late
afternoon and minimum concentrations occurring just before sunrise. The
dissolved oxygen concentrations in table 1 are highest during the winter
and lowest during the summer, a phenomenon resulting from the inverse
relation between water temperature and the amount of oxygen that can be
dissolved in the water. The saturation of the water by oxygen at the
three sampling stations ranged from 69 to 113 percent, indicating a
biochemical condition in which fish and other clean-water biota that
require relatively high dissolved oxygen levels can live.

The pH is a measure of the acidity of the water. A pH of 7 is consid-
ered neutral, whereas a pH less than 7 indicates acid water, and a pH
greater than 7 indicates alkaline water. Photosynthesis, respiration,
and decomposition affect the pH and produce a diurnal change similar to
that for dissolved oxygen. The pH values in table 1 ranged from 7.0 to 8.2,
indicating that water in the upper part of Center Creek basin is slightly
alkaline.

SUMMARY AND CONCLUSIONS

Water in Center Creek basin upstream from the proposed Prosperity
Reservoir damsite is generally of good quality. It is a calcium bicarbonate
type that is moderately mineralized, hard, and slightly alklaine. Nitrite
plus nitrate concentrations as N were about one-fourth the drinking water
standard of 10 mg/L for nitrate as N and decreased during storm runoff.
Ammonia and organic nitrogen increased to relatively high concentrations
during storm runoff, indicating organic pollution from nonpoint sources
such as animal wastes. This pollution is substantiated by increases in
phosphorus, total organic carbon, chemical oxygen demand, and bacteria
during storm runoff. The nitrogen and phosphorus concentrations are
probably high enough in Jones Creek and upper Center Creek to cause the
proposed lake to be eutrophic. Minor-element concentrations were at or
near "background" levels in the dissolved, total, and bottom material
phases. Some of the minor elements were associated with suspended sediment,
particularly copper, lead, and zinc. Iron and manganese were strongly
associated with suspended sediment and the bottom material. The maximum
dissolved and total minor-element concentrations were generally less than
drinking water standards and criteria for freshwater aquatic 1ife. The
only pesticides detected, other than 0.01 ug/L (micrograms per liter)

2, 4, 5-T during base flow, were 2, 4-D and 2, 4, 5-T that ranged from
0.02 to 0.04 ug/L in all the storm-runoff samples. The main source of
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