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WATER-QUALITY RECONNAISSANCE OF THE LARKIN CREEK WATERSHED,
LEE AND ST. FRANCIS COUNTIES, ARKANSAS

By James C. Petersen

ABSTRACT

A reconnaissance of the Larkin Creek watershed was made during April
through September 1980 to assess the water-quality of streams in the water-
shed. Streamflow was measured and water samples were collected three times
during the study period. Samples of bottom material were collected in
September. The streams were turbid, and in April, June, and early July,
suspended-sediment concentrations ranged from 45 to 236 milligrams per liter.
Concentrations of dissolved solids ranged from 45 to 391 milligrams per 1li-
ter. Water hardness ranged from 31 milligrams per liter (soft) to 280 milli-
grams per liter (very hard). Fecal-coliform bacteria densities ranged from
40 to an estimated 540 colonies per 100 milliliters and may have exceeded
the U.S. Environmental Protection Agency criterion for bathing waters. Total
nitrogen concentrations ranged from 0.90 to 2.2 milligrams per liter. Total
phosphorus concentrations (ranging from 0.08 to 0.46 milligrams per liter)
often exceeded the State standard. Low dissolved-oxygen concentrations
(2.5 to 5.4 milligrams per liter at midday) were measured in Larkin Creek
and a major tributary. ‘Iron (290 to 9,800 micrograms per liter), manganese
(60 to 3,100 micrograms per liter), and mercury (0.0 to 0.2 micrograms per
liter) concentrations at times exceeded Environmental Protection Agency
criteria for domestic use or freshwater aquatic life. High concentrations

of toxaphene (20 to 170 micrograms per kilogram dry weight) were present in



all bottom-material samples. In two water samples, concentrations of diel-
drin (0.01 micrograms per 1liter) exceeded the Environmental Protection
Agency criterion for freshwater aquatic 1ife. Polychlorinated biphenyls,
several insecticides, and several herbicides (including 2, 4, 5-T) were de-

tected in water or bottom-material samples.

INTRODUCTION

Purpose and Scope

This report documents the results of a water-quality study of the Larkin
Creek watershed conducted prior to the beginning of proposed land- and water-
improvement measures by the U.S. Soil Conservation Service. To assess the
existing water quality of streams in the watershed, the U.S. Geological
Survey measured streamflow and collected water samples for analysis of com-
mon ions, nutrients, metals, bacteria, and pesticides (in water and bottom-
material). The report was prepared by the Geological Survey in cooperation

with the Soil Conservation Service.

Description of Project Area

The Larkin Creek watershed is in eastern Arkansas, in Lee and St. Fran-
cis Counties. The watershed has an area of 37,863 acres (Soil Conservation
Service Watershed Planning Staff, Little Rock, Ark., written commun., 1980).
Larkin Creek and its tributaries originate at altitudes of 210 feet (National
Geodetic Vertical Datum of 1929) or less. Larkin Creek flows into the
L'Anguille River at an altitude of about 165 feet.

Land within the watershed is used almost entirely for agricultural pur-
poses. Soybeans (47 percent of acreage), rice (15 percent), cotton (9 per-

cent), and wheat (5 percent) are the major crops grown within the watershed.



Woodlands (14 percent), minor crops (3 percent), and land used for other
purposes (7 percent) comprise the rest of the watershed (Soil Conservation
Service Watershed Planning Staff, Little Rock, Ark., written commun., 1980).

National Weather Service records (National Oceanic and Atmospheric
Administration, 1980; National Weather Service Forecast Office, North Little
Rock, Ark., written commun., 1981) indicate that the normal mean air temper-
ature in the Larkin Creek area is about 62°F (17°C). Normal annual precipi-
tation is about 49 inches. Total precipitation during April through Septem-
ber was near normal, but approximately 5.8 inches of this precipitation
occurred on June 22, 1980. Mean air temperatures were higher than normal
each month and in July through September mean air temperatures were 4° to
6°F (2° to 3°C) higher than normal.

The Larkin Creek watershed lies within the Mississippi Alluvial Plain.
Quaternary alluvium and terrace deposits, averaging about 100 feet thick and
consisting of silt, clay, sand, and gravel, underlie the Larkin Creek water-
shed (Boswell and others, 1968, p. 4). The sand and gravel of the alluvium
form a major aquifer, the alluvial aquifer.

Larkin Creek and its tributaries may be hydraulically connected with the
alluvial aquifer. However, data provided by the Soil Conservation Service
indicate that the rate of water movement between the surface water and the
aquifer is probably very low because of the fine-grained character of soils
in the bottom material and ditch banks. Core samples from the streambed and
ditch banks generally contained approximately 6 percent sand and 94 percent
materials finer than 0.074 millimeters.

Return flow of irrigation water has a great effect on flow and water
quality in the watershed. The alluvial aquifer supplies almost all the water

used for irrigation in St. Francis and Lee Counties (Halberg, 1977, tables 2

3



and 7). In this area, the aquifer typically yields hard to very hard, cal-
cium bicarbonate water that is moderately mineralized (Halberg and Reed,
1964, p. 22), and some of the water contains 7 to 8 milligrams per liter of
iron (calculated from Boswell and others, 1968, pl. 2).

The water quality of streams and rivers within or near the Larkin Creek
watershed has been studied previously (Bryant and others, 1979). Water-
quality analyses of tributaries of the L'Anguille River in Lee and St.
Francis Counties typically indicated nutrient enrichment and pesticide con-

tamination.

DATA COLLECTION
One sampling site on Larkin Creek and two sampling sites on its tribu-
taries were selected for study (fig. 1). These stations were assigned the
following Geological Survey numbers and names:
Site 1--07047955 Unnamed tributary to Larkin Creek, near Holub Cross-
ing, Ark.
Site 2--07047957 Larkin Creek near Gill, Ark.
Site 3--07047959 Unnamed tributary to Larkin Creek, near Gill, Ark.
At these sites, streamflow was measured and water samples were collected in
April, in June or July, and in September 1980. Analyses included specific
conductance, common ions, nutrients, suspended-sediment concentration (except
in September when low flows prevented the use of correct sediment-sampling
techniques), iron, manganese, bacteria, pH, and dissolved oxygen. In April
and September, samples were collected and analyzed for pesticides, poly-
chlorinated biphenyls (PCB's), polychlorinated naphthalenes (PCN's), and

metals. Samples of the upper 1 to 2 inches of bottom material were collected
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(using a US BMH-60 sampler) from each site in September and analyzed for pes-
ticides, PCB's, and PCN's. All sampling and analyses conform to standard

Survey methods. Results are presented in tables 1 and 2.

RESULTS AND INTERPRETATION OF DATA

Streamflow was low to moderate (12 cubic feet per second or less) on
each of the sampling dates with the lowest flows occurring in September. On
each date, a large part of the streamflow at site 2 (Larkin Creek) was from
the tributary sampled at site 1. On each date, flow at site 3 was very low
(Tess than 1 cubic foot per second), and on September 22, the tributary was
pooled and there was no flow. During periods of "no flow" in this or other
tributaries, the water quality of Larkin Creek will not be altered by that
tributary. As flows decreased, specific conductance increased, and concen-
trations of dissolved solids increased from low (less than 100 milligrams per
per liter) to moderate (122 to 391 milligrams per liter), and hardness in-
creased from soft (less than 60 milligrams per liter) to very hard (200 to
280 milligrams per liter). Calcium, magnesium, and bicarbonate were the most
common ions present.

Streams were turbid and suspended-sediment concentrations were quite
high (45 to 236 milligrams per liter) when sampled in April and on June 30
and July 1. Silt and clay (diameter less than 0.062 millimeters) were the
principal components of the suspended sediment.

Numbers of fecal-coliform colonies (40 to an estimated 540 colonies per
100 milliliters) found indicate that the water at all sites met State stan-
dards (Arkansas Department of Pollution Control and Ecology, 1975) for Class
B waters (which all tributaries of the L'Anguille River are classified as).

Although too few samples were taken for an adequate evaluation, water at
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Table 3.--Selected water-quality criteria

[From U.S. Environmental Protection Agency, 1976]

Parameter

Water use

Criteria

Fecal coliform
bacteria

Dissolved oxygen

Iron

Manganese

Mercury

Aldrin/dieldrin

Bathing

Freshwater aquatic life

Domestic water supplies
(welfare)

Freshwater aquatic life

Domestic water supplies

(welfare)

Freshwater aquatic life

Freshwater aquatic life

Based on a minimum of 5
samples taken over a 30-
day period, the fecal
coliform level should
not exceed a log mean of
200 colonies per 100
milliliters

5.0 milligrams per liter
(minimum)

0.3 milligrams per liter
(maximum)

1.0 milligrams per liter
(maximum)

50 micrograms per liter
(maximum)

0.05 micrograms per liter
(maximum)

0.003 micrograms per liter
(maximum)
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sites 2 and 3 may not always meet the U.S. Environmental Protection Agency
criterion for bathing waters (table 3). Activities involving immersion in
these waters may be detrimental to human health.

Low dissolved-oxygen concentrations (2.5 to 5.4 milligrams per liter)
were common at sites 1 and 2. Concentrations near or lower than the Environ-
mental Protection Agency criterion (table 3) and the State standard (Arkansas
Department of Pollution Control and Ecology, 1975) of 5.0 milligrams per
liter were measured on all sampling dates. Moderately-high biochemical oxy-
gen demand values (1.9 to 5.5 milligrams per liter) were at least partially
responsible for the low dissolved-oxygen concentrations. Streambed oxygen
demand (SOD), caused by respiration of fungi, bacteria, invertebrates, and
periphyton, and by chemical oxidation of bed deposits, may account for a
large part of the low dissolved-oxygen concentrations. In the L'Anguille
River, more than 70 percent of the oxygen deficit is caused by SOD (Bryant
and others, 1979, p. 48).

Concentrations of organic nitrogen, ammonia, nitrite, nitrate, ortho-
phosphate, and total phosphorus indicate that streams in the Larkin Creek
watershed are nutrient enriched. High concentrations of ammonia (approxi-
mately 0.6 milligrams per liter as nitrogen) were occasionally present.
Concentrations of nutrients were somewhat lower at site 3. Total phosphorus
concentrations at sites 1 and 2 always exceeded the concentration of 100
micrograms per liter recommended by the National Technical Advisory Committee
(1968, p. 56) to limit nuisance levels of plant growth. The State standard
is also 100 micrograms per Tliter (Arkansas Department of Pollution Control
and Ecology, 1975). Spring and midsummer concentrations of total nitrate (or

total ammonia) and total orthophosphate were high enough to cause "blooms"
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of algae. Although no measurements of phytoplankton populations were made,
the low concentrations of dissolved oxygen indicate either that no "bloom"
was occurring at the times of sampling or that photosynthetic oxygen was
rapidly being used by SOD. Suspended sediment reduces the amount of light
available for photosynthesis and may have limited photosynthesis.

Iron and manganese concentrations almost always exceeded Environmental
Protection Agency criteria (table 3). High concentrations of iron (as much
as 11,000 micrograms per liter) and manganese (as much as 430 micrograms per
liter) are present in ground water used for irrigation in St. Francis and Lee
Counties (Bryant and others, 1979, p. 59). In April concentrations of merc-
ury also exceeded the Environmental Protection Agency criterion (table 3).
Detrimental concentrations of other metals were not detected.

Several pesticides were present in water and bottom-material sampies.
Many concentrations exceeded concentrations found in the L'Anguille River
basin in 1978 by Bryant, Morris, and Terry (1979). Concentrations of diel-
drin in excess of the Environmental Protection Agency criterion (table 3)
were present in April at sites 1 and 2. Toxaphene concentrations in bottom-
material samples were high (20 to 170 micrograms per kilogram), particularly
at site 2. Significant concentrations of PCB's were also present in bottom-
material samples from sites 1 and 2. Endrin, lindane, DDT, DDD, DDE, silvex,
2, 4-D, and 2, 4, 5-T were also present in the water or bottom-material

samples.
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