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CONVERSION FACTORS AND DEFINITION OF TERMS
Conversion Factors
For those who prefer to use international system (SI) units rather

than the inch-pound system, the conversion factors for the terms used in
this report are listed below:

Multiply inch-pound units by to obtain SI units
inch (in) 2.54 centimeter (cm)
foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)
Fahrenheit (°F) (F°-32)5/9 Celsius (°C)

Definition of Terms

Terms related to the analytical data given in this report are
defined below:

Bottaom (bed) material is the unconsolidated material of which a
stream lake, pond, reserwoir, or estuary bottam is composed.

Core material are soil samples collected with a drill-rig mounted
hollow core barrel sampler fram the bank of the Yazoo River in areas
where the bank will be dredged during a proposed chamnel enlargement
project.

Dissolved is that material in a water sample which passes through a
0.45 um (micrometers) membrane filter. Dissolved pesticides and
selected organic material refers to that material which passes through a
0.50 um glass-fiber filter.

Micrograms per gram (UG/G, ug/g) 1is a unit expressing the
concentration of a chemical element as the mass (micrograms) of the
element sorbed per unit mass (gram) of sediment.

Micrograms per kilogram (UG/KG, ug/kg) is a unit expressing the
concentration of a chemical element as the mass (micrograms) of the
element sorbed per unit mass (kilogram) of sediment.

Micrograms per liter (UG/L, ug/l) is a unit expressing the
concentration of chemical constituents in solution as mass (micrograms)
of solute per unit volume (liter) of water. One thousand micrograms per
liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/l) is a unit expressing the
concentration of chemical constituents in solution. Milligrams per
liter represent the mass of solute per unit volume (liter) of water.

Native water is Yazoo River water that was flowing through the
study reach during the study.
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Particle-size (grain-size) distribution is the frequency
distribution of the relative amounts of particles in a sample that are
within specified size ranges, or a cumulative frequency distribution of
the relative amounts of particles coarser or finer than specified sizes.
Relative amounts are expressed as percentage by mass.

Total, in core and bottom material, is the total amount of a given
constituent in a representative sample. This term is used only when
the analytical procedure assures measurement of at least 95 percent of
the constituent determined.

Total, in native water, is the amount of a given constituent that
is in solution after a representative water-suspended sediment sample
has been digested by a method (usually using a dilute acid solution)
that results in dissolution of only readily soluble substances. Camplete
dissolution of all particulate matter is not achieved by the digestion
treatment, and thus the determination may represent something less than
the "total" amount (that is, less than 95 percent) of the constituent
present in the dissolved and suspended phases of the sample.

NOTE:

The terms micrograms per gram, milligrams per liter, and milligrams per
kilogram are essentially equivalent to the wunit ‘'parts per
million'"; the terms micrograms per kilogram and micrograms per liter are
essentially equivalent to the unit '‘parts per billion."
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ANALYSES OF WATER, DREDGE MATERIAL, AND ELUTRIATE SAMPLES COLLECTED
NEAR MORGAN CITY, MISSISSIPPI (UPPER YAZOO PROJECTS)

by Gene A. Bednar and Paul E. Grantham

ABSTRACT

The U.S. Geological Survey in cooperation with the U.S. Armmy Corps
of Engineers conducted an elutriate study during December 3-6, 1979.
The study was conducted along an 18.8-mile reach of the Yazoo River near
Morgan City, Mississippi, for the purpose of assessing possible
envirommental effects of proposed channel -enlargement projects.

Ten elutriate test samples were prepared and were analyzed in
conjunction with an appropriate core material or bottom-material sample.
The methods of sample collection, procedures for elutriate sample
preparation, and analyses are presented. The results of laboratory
analyses for major constituents, selected metals, pesticides, organic
campounds, and physical properties of these samples are given without
interpretation.

INTRODUCTION

The U.S. Geological Survey in cooperation with the U.S. Army Corps
of Engineers, Vicksburg District, conducted an elutriate study along an
18.8-mile reach of the Yazoo River near Morgan City, Mississippi. This
was the third elutriate study conducted along the Yazoo River. The two
previous studies were conducted downstream of the study area in December
1977 and June 1979. Data collected during the first study were
published in the report entitled 'Analyses of water, core material, and
elutriate samples collected near Yazoo City, Mississippi (Yazoo
Headwater Project)" by Leone and Dupuy, 1978. The report for the second
study is in preparation. The data presented in this report were
collected during December 3-6, 1979, at 8 sites in the study area
extending from river mile 133.6 to river mile 152.4. The sampling sites
were selected by the U.S. Army Corps of Engineers at locations that
would provide rcpresentative data relevant to the study. This study was
intended to provide data on some of the possible influences that
dredging might have on the water quality in the study area. No attempt
is made to evaluate these influences as either beneficial or
detrimental.

The purpose of this report is to describe the field and laboratory
procedures and to present the analytical results. The procedure for the
standard elutriate test was developed by the Corps of Engineers, and the
guidelines for its use were mutually agreed upon by the Corps and the
U.S. Envirommental Protection Agency. Keeley and Engler (1974) briefly
describe the procedure as follows: 'The standard elutriate is the



supernatant resulting from the vigorous 30-minute mixing of 1 part
bottam sediment with 4 parts water fram the proposed disposal site
followed by 1 hour of letting the mixture settle and appropriate
filtration or centrifugation."

The basic procedure described above was followed with some
modifications. First, core or bottom material samples taken along a
reach of a proposed bank cut were used instead of actual dredged
material. Second, the procedure states that analyses will be campleted
using a filtered mixture of (1) the water at the proposed disposal site,
and (2) the material proposed for the dredging. In this study, both
unfiltered and filtered mixtures were used in the various analyses,
which are described by Wells and Gogel (1975).

FIELD PROCEDURE

The U.S. Armmy Corps of Engineers, with the assistance of the U.S.
Geological Survey, collected samples at sites shown in figure 1. The
eight sampling sites were selected to provide data representative of the
Yazoo River water (native water), the bottam material in the river
channel, and the bank material that will be excavated along the Yazoo
River. The location and description of the sampling sites are given in
table 1.

A native-water sample for the preparation of the standard elutriate
was collected at each site. Native-water samples representing the
quality-of-water in the study reach during the study were collected at
all sites, except site 18. Bottom-material samples were collected us
a teflon-coated pipe-dredge sampler at sites 13 and 18 and core-mater
samples were collected at all sites except sites 13 and 18. The bank
core samples are representative of the proposed bank cut (excavation) at
a specific site. Shallow bank core samples also were taken in proximity
to the deeper core at sites 11 and 12. These shallow core samples were
collected at sites 1lA and 12A to gain information concerning the
distribution, physical properties, and concentration of selected
constituents in the first 3 feet (0.9 m) of the bank cores.

The core material was sampled with a split-spoon sampler on a truck
mounted Failing drilling rig. Core samples were collected top bank at
proposed dredge sites. The metal split-spoon sampler contained a
removable plastic cylinder 1.25 x 18.5 in. (32 x 470 mm). The siwe of
the sampler was teflon-coated to prevent the core material entering the
sampler from contacting any metal. The core material was forced into
the shoe and up into the plastic tube by hydraulic press action. After
each 18-inch (460 mm) sample was taken, the drill stem 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 fram the plastic tube using a
teflon-tipped rod and placed in a large plastic container. The deeper
core samples were camposites of 18-inch (460 mm) increments ranging in
depth from 34-% to 39 ft (10-% to 12 m). The depths cored at respective
sampling sites are given in table 1. The core material segments were
collected in a clean, acetone-rinsed, 5-gallon plastic container,
sealed, and transported to a U.S. Geological Survey mcbile laboratory,
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Site
number

i}
1A
12
12A

Table 1.--Location and description of sampling sites

Core and Bottom material

River Depth
Mile |Latitude Longitude | Native Water (ff)”
133.6 [33°17'47"" | 090°21'26' |[Near left bank 34.5
133.6 |33°17°47"" | 090°21"'26" --- 3.0
136.2 |33°18'24" 090°19'43" [Near right bank 39.0
136.2 (33°18'24" 090°19' 43" - 3.0
140.3 |33°18'54" | 090°17'44" |Near right bank =

143.0 |33°20'59'"" | 090°16'59'" [Near right bank | 39.0
1hh. 6 133°21'43" [ 090°18'06'" [Near left bank 39.0
147.9 133°23'26' | 090°18'35' [Near left bank 36.0
149.8 [33°23*48" | 090°16'19" [Midstream 35.5
152.4 133°24'54" | 090°14'52" [Near right bank -~

Site Description

Left bank adjacent to cotton field
Left bank adjacent to cotton field, near site |1
Right bank at drainage depression from cotton field

Right bank at drainage depression from cotton field,
near site 12

Midstream opposite upper end of Tchula Lake
Right bank adjacent to cotton field

Left bank adjacent to cotton field

Left bank downhill from cotton field

Right bank south of bridge in slough adjacent to
cotton field

Midstream at mouth of Fish Lake

1/ U.S. Geological Survey National stream-quality accounting network station (No. 07287120) and Environmental

Protection Agency National pesticide monitoring site.



located near the study area, for sample preparation. Samples not
prepared on the day of collection were chilled and stored until the
following morning.

The native water for laboratory analyses and for the elutriate mix
was collected at the time of either the core or the bottam material
sampling. The water samples were collected in the appropriate sample
container for a specific determination and transported to the mobile
laboratory.

Sample collection, treatment, and preservation was in accordance
with approved U.S. Geological Survey procedures and recommendations by
the National Handbook of Recammended Methods for Water-Data
Acquisitions, U.S. Geological Survey, (1977). The samples requiring
laboratory analyses were packed in ice and shipped by bus to
appropriate U.S. Geological Survey Laboratory.

SAMPLE PREPARATION

The core or bottam-material sample collected at respective sites
were placed in a 20-quart teflon-lined mixing bowl and shells and large
debris werel/reroved. The sample was then slowly mixed using a
Hobart-300 mixer and Hobart teflon-coated 'B'" beater until the
material was homogeneous (about 15 minutes). Subsamples of the
well-mixed samples were taken in the appropriate sample containers for
particle-size determinations and laboratory analyses. A 500-milliliter
subsample also was taken for preparaticn of the insecticide, herbicide,
and selected organic compounds elutriate. The results of particle-size
analyses are presented in figures 2-7. The results of laboratory
analyses of core or bottom-material samples are given in tables 2-6. The
volume of the remaining mixture was then adjusted to about 2 liters.
The native water (8 liters) collected at the sampling site was added to
the subsample. The ratio of 4 volumes of native water to one volume of
solids was used because in actual dredging operations the dredged
material consists of approximately 80 percent water and 20 percent
solids (Keeley and Engler, 1974, p. 3).

The native water and solids were mixed for 30 minutes. The mixture
was then allowed to settle for one hour. The settling rate was slow -
much of the particulate material remained in suspension after one hour.
Unfiltered samples were withdrawn from the supernatant for analysis of
selected minor elements, nutrients, chemical oxygen demand, and 0il and
%rease. An additional sample was withdrawn from the supernatant,

iltered through a membrane filter (pore size, 0.45 micrometer), for
analysis of selected dissolved minor elements.

The preparation of samples prior to analysis of acid-scluble metals
in either unfiltered native-water samples or core and bottom material
requires that the metals be desorbed and dissolved from the particulate
matter. Metals are removed from the particulate matter in the

v 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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laboratory by digesting the sample in a hot, dilute solution of
hydrochloric acid. The analysis of metals associated with the core
material and bottom material also requires preliminary destruction and
removal of organic matter, followed by acid digestion. The removal or
destruction of the organic matter is accamplished by a strong oxidizing
agent which has minimal effect on the mineral composition of the
particulate matter (Skougstad and others, 1979).

To prepare the elutriate sample for analysis of insecticides,
herbicides, and selected organic campounds, the well-mixed core material
or bottom-material subsample (500 milliliters) was transferred to a
4-liter glass beaker. Two liters of native water, collected in glass
bottles at the respective sampling sites, were added to the subsample.
The mixture was placed on a magnetic stirrer and mixed for 30 minutes.
The mixture was covered and allowed to stand for one hour.
supernatant was then filtered through an organic-free 0.50 um
glass-fiber filter and transferred to glass sample bottles for
laboratory analyses. The results of pesticide and organic campound
analyses are presented in tables 3 and 4.

LABORATORY ETHODS

Laboratory analyses were performed by the U.S. Geological Survey
National Water-Quality Laboratories in Atlanta, Ga., and Denver, Co.
The particle-size analyses were performed by the U.S. Geological
Sediment Laboratory in Baton Rouge, La., using a hydrometer method
requested by the U.S. Army, Corps of Engineers. The U.S. Geological
Survey laboratory analyses were performed as follows:

1. Native water, elutriate, core material, and bottam- material
samples were analyzed for total and dissolved minor elements,
nitrogen compounds, physical properties, cyanide, chemical
oxygen demand, and the commonly occuring elements using methods
outlined by Skougstad and others( 1979).

2. Native water, elutriate, core material, and bottom material
samples were analyzed for phenols, pesticides, and other
organic campounds using methods outlined by Goerlitz and Brown
(1972).

3. Native water samples were analyzed for chlorophyl A and B using
the methods outlined by Greeson (1979)

=~

Native water, core material, and bottom material were analyzed
for oil and grease using the method outlined in U.S. Environ-
mental Protection Agency, Methods for Chemical Analyses of
Water and Wastes (1979).
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RESULTS

The results of field and laboratory analyses are given in the
tables at the back of the report. The results of analyses for selected
chemical constituents (total and dissolved), and physical properties of
core material, bottan material, and elutriate samples are given in
tables 2-6. The tables are arranged by site and sample type to
facilitate comparison of analytical data for a standard elutriate test
with the appropriate native water and core or bottom-material sample.
The results of analyses of samples of native water in the Yazoo River
during the study are given in tables 7 and 8.
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Table 4.--Herbicide and organic compound analyses of core and bottom material,
native water, and elutriate samples
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Table 5.--Chemical oxygen demand, nitrogen compounds, oll and grease, and cyanide analyses

of core and bottom material, native water, and elutriate samples

- i - = = 3 T 71—
= = " “» H = =
2 RO T I S - 33
— can c a > c e € >V < £ c “ >
Sample lype § 8s2|8;: @ - = o - $ee s_s o—® v v v -
-58|85% | 888z 8n5| 885 | 8%2 | &%= H 23 28
v E >§ -~ g - - " - o - no - e - - £ & € wn
S| 2Ea 2R .‘:E‘;: 286 |56 |282 |25 | = 28 2%
— - — » < = £ L [ et B = P P T, [ e
Micrograms
Hilligrams per kilogram ver
- = - — o - = a— - - - - - DR— M gram -
| 9se| s - & - Jzao | o T o £
12 10,000 | 14 -- -- -- |2,100 -- 0 0 --
X 14 6,400 | 14 -- -- -- 1,500 -- 0 0 =
Core material 15 7,200 6.7 . 5 - 1,600 - o b4 o
16 | 22,000 | 46 = -- -- |s.200 -- 0 3 --
17 11,000 8.6 -- -- -- 1,900 -- 0 0 --
Shallow core Al 1.000| 6.4 -- = -= |2.600 == ) I
material 12a | 12,000 | 6.3 -- -= -- 2,500 -- [] [] L
o 13 | 8.900] 15 = - -~ 3,000 - o | o o
‘PC‘) Bottom material 18 9.'.00 19 - . i 2,000 - 0 0 i
Milligrams per liter
" 17| o.05 0.06 0.43 0.40 0.48 | o.46 0.0 0.00 | 0.00
1”2 130 o.07 0.0) 0.59 0.34 0.66 | 0.35 0.0 0.00 | 0.00
13 27| o.07 0.04 0.51 0.33 0.58 | 0.37 0.0 0.00 | 0.00
Native water " 4| o.20 0.0l 0.59 0.49 0.79 | 0.50 0.0 0.01 | 0.00
15 31| o.08 0.00 0.4 0.36 0.49 | 0.36 0.0 0.00 | 0.00
16 21| o0.12 0.07 0.63 0.43 0.75 | 0.5 0.0 0.00 | o0.00
17 28| o.08 0.04 0.53 0.23 0.6 | 0.27 0.0 0.00 [ 0.00
T " 160 - 0.00 - 0.36 - 036 | - | -- | o000
12 13 -- 0.12 -- 0.77 .- 0.89 L] s 0.00
E'utriate I 23 e 0.17 -- 0.39 -- 0.56 -- -- 0.0!
fcore material) 15 39 -- 0.0l -- 0.24 -- 0.25 #% D 0.00
16 30 -- 1.0 -- 0.90 -- 1.9 -- = 0.00
17 19 -- 0.00 -- 0.37 -- 0.37 -- - 0.00
) et TTA 1] = 0.01 - 0.99 - 10 == T | o000
Elutriate .00
(ahal low core) 12A 120 .- 0.n -~ 0.87 -- 0.98 -- = 0.0}
Elutriate 13 B[ - 0.67 == 0.93 - e -= -- | o.00
(bottom material) 18 25 e 0.78 - 0,42 - 1.2 - i 0.00




Table 6.--Volatile-solids analyses of core and
bottom material and native water samples

' Solids, Solids Solids, Solids, non-
volatile on | residue at|volatile on|volatile on
Sample type Site |ignition, 105°c, ignition, ignition,
number | total suspended |suspended |suspended
| (MG/KG) (MG/L) (MG/L) (MG/L)
i et —
fon 16,200 - - e
b 19,600 -- -- --
14 18,600 - -- -
Core material ' g 14.900 ! - = | ==
Loe 19,200 | -~ -- i -
P17 20,900 | -- - -
Shallow core 1A 18,300 ] -- - | -
material | 12A 23,000 i o ! == ! e
S 17,200 | - | wei | s
Bottom materlal! 18| 15,200 E . ' = i .
B .= i 39 , 31 E 8
12 -- I 38 i 30 i 8
T -- 131 i g ! 12
Native water | 14 | - 59 | by 10
R A N
L6 | -- ! 36 | 27 J 3
l 17 = | 63 b9 14




Table 7.--Specific conductance, pH, water temperature, and

dissolved oxygen measurements of native water

| i Specific |

1 ‘ conductance | Temper- [Dissolved

| Site | Date of (micromhos) pH | ature ‘ oxygen

lnumber | collection at 25°c |(units) | (°C) | (MG/L)
" 12-6-69 57 6.8 | 85 | 10.5
12 12-4-79 59 69 | 9.0 \l 10.2
13 i2-5-79 58 I 6.9 | 8.0 9.6
W 12-3-79 50 ! 6.8 L 9.0 i 10.2
15 | 12-5-79 8 | 67 | 9.5 . 9.8

| ! i

16 | 12-5-79 59 i 7.0 | -- l .-
17 1 12-4-79 59 l 6.9 1 -- ‘ =




Site number

]
12
13
1
15
16

Table 8.--Major constituents and chlorophyl) analyses and physical properties of native water

collection

Date of

12-6-79
12-4-79
12-5-79
12-3-79
12-5-79
12-5-79
12-4-79

Alkalinity
as CACOj

2k
19
25
24
26
17
21

Calcium (Ca),
dissolved

4.9
5.1
b.9
5.0
h.9
5.0
5.5

Magnesium (mg),
dissolved

W © ® © ®» ® ~

" Sodium (Na),

dissolved

2.9
2.6
3.0
3.0
2.7
2.8
3.

. Potassium (K),
dissolved

. Chloride (C1),

dissolved

Sul fate (S04),
dissolved

Milligrams per

2.7
2.9
2.9
2.9
2.8
3.0
2.9

WO W W W W W
NN

N NN O N
N N SN VT

"Nitrite + Nitrate
(NOg + NO3),
total

. Phosphorus (P),
total

0.12
0.14

22
b
b
12

O~ T~ I — R ]

. Phosphorus (P),
dissolved

0.04
0.04
0.03
0.03
0.02

Hardness (Ca, mg),

19
20
20
20
20
20
23

total

: Hardness, Non=-

carbonate

N N O 3 o

«
- =
— @ >
¢ > £
- — a
~ O (<]
d -
cw o
0 -~ —
o £
- o
Micrograms
per liter
160 | 4.22
190 7.60
150 | 4.05
230 | 2.83
250 | 4.87
-- | k.50
-- 3.00

Chiorophyll B

o O 0o © © © ©

.000
.000
.000
.000
.000
.v00
.000



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027

