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ANALYSES OF WATER, CORE MATERIAL, AND ELUTRIATE SAMPLES COLLECTED NEAR 
YAZOO CITY, MISSISSIPPI (YAZOO HEADWATER PROJECT) 

By Harold L. Leone, Jr., and Alton J. Dupuy 

ABSTRACT 

Five core-material-sampling sites were chosen by the U.S. Army Corps 
of Engineers to represent areas of proposed dredging activity. Four 
receiving-water sites also were selected to represent the water that will 
contact the proposed dredged material. Chemical and physical analyses 
were performed upon core material and native-water samples from these 
sites as well as upon elutriate samples of specific sediment-receiving 
water systems. The results of these analyses are presented without 
interpretation. 

INTRODUCTION 

Authorization of flood-control works in the headwater portion of the 
Yazoo River basin (Yazoo Headwater project) is contained in the Flood 
Control Act approved June 15, 1936 (Public Law 678, 74th Congress). Un-
der the Yazoo Headwater project the U.S. Army Corps of Engineers has been 
authorized to enlarge the upper Yazoo River channel. This report deals 
with Items 1B and 1C of the project and covers a reach of the Yazoo River 
just north of Yazoo City, Miss. (river mile 85.5 to river mile 107.3). 

In December 1977 the U.S. Geological Survey cooperated with the 
Corps of Engineers, Vicksburg District, in a study to investigate possi-
ble environmental consequences of the channel-improvement dredging. It 
was of interest to the Corps of Engineers, as part of an environmental 
impact study, to assess the effects that dredging could have upon the 
quality of the water. 

One way to analyze for possible influences of the dredging on water 
quality is through use of the "standard elutriate test" (Keeley and 
Engler, 1974). This test was developed by the Corps of Engineers and 
approved by the U.S. Environmental Protection Agency as a method to 
assess the effects of dredged material on water with which it comes into 
contact. This water is referred to as "receiving water." By mixing 
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4 parts (volume) of receiving water with 1 part (volume) of fill material 
or dredged material, agitating for 30 minutes, allowing to settle for 1 
hour, then centrifuging and filtering, one can prepare a standard elu-
triate (the final filtrate) for a dredged material-receiving water sys-
tem. The analysis of this elutriate can be compared to the analysis of 
the receiving water to estimate the relative effects upon the quality of 
the receiving water that can occur when the dredged material comes into 
contact with the water. The "standard elutriate test" was used in this 
report to simulate the results of possible interactions between the 
dredged material and the water that it will contact. 

Because much of the dredging will be for the purpose of widening the 
existing channel, elutriate tests were made on four core samples col-
lected from the bank of the stream in areas that were to be widened. An 
elutriate test was also performed on a bottom-material sample collected 
from the center of the existing river channel. All sampling sites were 
selected by the Corps of Engineers. The U.S. Geological Survey assisted 
in the collection of the core samples, collected the receiving-water 
samples from the river, and performed all laboratory analyses. This re-
port describes the field and laboratory procedures used and presents the 
results of the analyses without interpretation. 

FIELD PROCEDURE 

During the period December 5-9, 1977, samples were collected at the 
five sites shown on plate 1. Core material was collected at four sites 
along the bank of the river, one bottom-material sample was collected 
from the river bottom, and receiving-water samples were collected at 
four sites. Elutriate tests were performed on five specific sediment-
receiving water systems as designated by the Corps of Engineers. 

The core material was sampled with a split-spoon sampler on a wire-
line hammer drilling rig that was truck mounted. Core sampling was 
performed on the bank at proposed dredge sites. The metal split-spoon 
sampler contained a removable plastic cylinder 1.25x18.5 in. (32x470 mm). 
The shoe of the sampler was constructed of teflon to prevent the core 
material entering the sampler from contacting any metal. The core mate-
rial was forced into the shoe and up into the plastic tube by wire-line 
hammer action. After each 18-inch (460-mm) sample was taken, the hammer 
and split-spoon assembly was drawn out of the hole, and the shoe was 
disconnected from the sampler to facilitate removal of the plastic tube 
containing the core. The core material was pushed from the plastic tube 
using a rubber-tipped rod and placed in a large plastic container. In 
this way, core samples were taken in 18-inch (460-mm) increments to a 
depth of 20 ft (6.1 m). The samples were then sealed in plastic and 
stored at a temperature of 4°C until preparation for analysis in the 
laboratory. 

The one bottom sample (site 2) was collected from the center of the 
channel with a pipe dredge sampler. 
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Native river water (receiving water) was sampled at each of the four 
sites and stored at 4°C until preparation for analysis. 

LABORATORY PROCEDURE 

The native-water samples were prepared for analysis of selected 
dissolved and whole-water constituents (tables 1-3) in a mobile labora-
tory near the sites. 

All core-material samples for each site were combined and thoroughly 
homogenized using a Hobart model D-3001/ mixer with a Hobart "B" beater 
at low speed for 15 minutes to insure complete integration. (The stain-
less-steel bowl and beater were modified by application of a nylon coat-
ing to prevent contamination of samples through contact with the stain-
less steel). A representative sample was then taken for analysis of 
selected chemical and physical constituents (tables 1-3). Results of 
analysis for particle size are presented in figure 1. Core material was 
analyzed by procedures used to analyze bottom material. 

Preparation of an elutriate for a specified sediment-receiving water 
system required that 2 liters of the core material or bottom material and 
8 liters of native water be mixed for 30 minutes, then allowed to settle 
for 1 hour. The supernatant was then decanted, centrifuged, and filtered 
in preparation for analysis of selected dissolved constituents (tables 1 
and 2). 

All samples for laboratory analyses were prepared and analyzed in 
accordance with the following guidelines: 

1. Receiving water and elutriate samples were analyzed for 
kjeldahl nitrogen, ammonia nitrogen, residues, and oil 
and grease using methods outlined in "Methods for Chemi-
cal Analysis of Water and Wastes" (U.S. Environmental 
Protection Agency, 1974). 

2. Receiving water and elutriate samples were analyzed for 
cyanides, phenols, chemical oxygen demand, selected 
pesticides, and other organic compounds using methods 
outlined by Goerlitz and Brown (1972). 

3. Receiving water and elutriate samples were analyzed for 
dissolved metals using methods outlined by Brown, 
Skougstad, and Fishman (1970). 

4. Core-material and bottom-material samples were analyzed 
for heavy metals using methods outlined by Wells and 

Gogel (1975). 

1/The use of the brand name in this report is for identification purposes only and does not imply 

endorsement by the U.S. Geological Survey. 
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100 0 
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80 - 20 
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SITE 2 (BOTTOM SAMPLE COLLECTED 

FROM CENTER OF CHANNEL 

USING DREDGE SAMPLER) 

10 90 

0 100 
1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE, IN MILLIMETERS 

Figure 1.--Results of particle-size analyses of bottom- and core-
material samples from sites on the Yazoo River. 
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5. Other analyses of core material were performed as outlined 
in "Methods for Chemical Analysis of Water and Wastes" 
(U.S. Environmental Protection Agency, 1974). 

RESULTS 

The data are presented in tables 1-4. Sample identification num-
bers utilize a four-digit system in which the first two digits signify a 
particular receiving-water site and the last two digits signify a core-
or bottom-material site. For example, 0100 indicates the receiving 
water sampled at site; 0001 indicates indicates the core material sam-
pled at site 1; and 0101 signifies the elutriate sample prepared by mix-
ing the water from site 1 with the core material from site 1. 

To facilitate comparison of analyses of core materials, bottom 
materials, receiving waters, and elutriates, the results are presented 
as three tables of analytical data (tables 1-3). Latitude and longitude 
coordinates of each of the sampling sites are given in table 4. 
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Table 1. --Results of analyses of core and bottom materials, receiving waters, and elutriates for selected trace elements and other constituents 
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Table 4.--Latitude and longitude of sampling sites 

Sampling 
site No. 

Latitude Longitude 

1 33005'33" 90026 1 43" 
2 33°05'31" 90026 1 41" 
3 33°02'56" 90°24'44" 
4 330001 34" 90021 1 15" 
5 320581 25" 90024 1 40" 
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