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CHARACTERIZATION OF DREDGED RIVER SEDIMENTS
IN 10 UPLAND DISPOSAL SITES OF ALABAMA

By C. W. Smith'

ABSTRACT

The U.S. Bureau of Mines, Tuscaloosa Research Center, in cooperation with the U.S. Army Corps
of Engineers under interagency Agreement No. 14-09-0078-1510, conducted a comprehensive sampling
program of 10 upland disposal sites along the Alabama, Black Warrior, and Tombigbee River systems
in Alabama. Samples from each site were characterized according to particle size, chemical analysis,
mineralogical content, and potential end use. Additionally, samples were subjected to the Toxic
Characteristic Leachate Procedure to determine the presence of potentially harmful heavy metals.
Based on the results of these studies, each sample was determined to have properties amenable for use
as aggregate in general-purpose portland cement concretes and certain asphalt concrete applications,

Mining engineer, Tuscaloosa Research Center, U.S. Bureau of Mines, Tuscaloosa, AL.



INTRODUCTION

The U.S. Burcau of Mines (USBM), as a part of its
mission to develop marketable products from waste mate-
rials, conducted a comprehensive sampling program of 10
upland disposal sites along the Alabama, Black Warrior,
and Tombigbee River systems in Alabama. The US.
Army Corps of Engineers (Corps), as a part of its mission,
is charged with the channel maintenance of navigable
waterways. Dredging is often required to maintain the
proper depth of these channels. Each year over 300
million yd® 2 of material are dredged from river channels
and stored in upland disposal areas. These upland dis-
posal areas typically consist of an impoundment with an
overflow weir. The dredged material is pumped to the
impoundment where the solids settle out and the clear
water is decanted through the weir and returned to the
waterway.

The Tuscaloosa Area Office of the Corps is currently
responsible for 17 upland disposal areas in Alabama with
additional arcas being constructed as needed. The land
for these disposal areas is typically leased from individual

landowners. When disposal areas are filled, the Corps
must lease new land and construct a new disposal arca.
The USBM, Tuscaloosa Research Center, in cooperation
with the Tuscaloosa Area Office of the Corps, under inter-
agency Agreement No. 14-09-0078-1510, conducted a com-

-prehensive sampling program of upland disposal sites

along the Alabama, Black Warrior, and Tombigbee River
systems in Alabama. A total of 10 upland disposal arcas
were sampled in this study in an effort to determine an
end use for the material; thus, providing two potential
benefits, First, the usable life of the area would be
extended, eliminating the cost of constructing new areas.
Second, the material represents a potentially usable prod-
uct, which could provide a source of income for the land-
owner, Two sites sampled in this study were located on
the Alabama River, five were located on the Tombigbee
River, and the remaining three werce located on the Black
Warrior River. Figure 1 gives the approximate location of
each site. .

PROCEDURES AND STUDIES

SAMPLING PROCEDURES

A total of 10 holes for sampling the disposal arca were
drilled at each site. The location of the holes were based
on the positions that would yield the most representative
sample of the material. Using a track mounted auger
drilling rig, samples were collected at 5-ft intervals to
determine segregation of the material with depth. No seg-
regation was noted; therefore, the samples from each hole
were combined prior to analysis.

AGGREGATE STUDIES

Visual examination of the samples suggested a potential
use of the materials as aggregate in portland cement con-
crete and asphalt concrete. High-quality natoral sand and
gravel requires several steps to produce aggregate. First,
the material must be excavated, which often requires the
removal of useless overburden, Next, the material must be
waghed and sized to remove the clays and other fine
materials. Then the material must be transported to the
end-use site. by truck, rail, or, in the case of large
tonnages, barge.

The materials contained in the upland disposal areas in
this study exhibit several characteristics that make them an

2Although the U.S. Bureau of Mines uses metric units, the measure-
ments in this report were made using U.S. customary units. Foot equals
0.30 meter, inch cquals 2.54 centimeters, mile equals 1.60 kilometers,
yard equals 0.91 meter, and cubic yard equals 0.76 cubic meter,

obvious choice for use as an aggregate. First, in all cases
the material is a clean quartz sand and gravel with few
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impurities. Second, very little of the material is fine un-
dersize (minus 200 mesh); thus, eliminating the need for
washing and sizing. Third, the materials are located ad-
jacent to navigable waterways making barge transportation
an economical option,

Aggregates are an important constituent in portland
cement concretes and asphalt concrete mixtures, Aggre-
gates represent 70 to 85 wt pct of portland cement con-
cretes and 90 to 95 wt pct of asphalt concrete mixtures
(1)3 The workability, strength, durability, moisture sus-
ceptibility, and performance of these construction materials
are greatly influenced by the physical properties of the
aggregate. Among the more important properties of ag-
gregates are size and grading, hardness, porosity, particle
shape and texture, volume stability, specific gravity, and
chemical stability. Appendix A lists the standard tests
used to determine aggregate properties.

Portland cement concretes typically use a particle size
gradation obtained by blending coarse and fine aggregates.
Coarse aggregate is classified as material coarser than
4 mesh while fine aggregate is typically minus 4 plus 200
mesh. Table 1 gives the gradation for coarse and fine
aggregate as specified by the American Society for Testing
and Materials (ASTM) Standard Specification C 33 (2).
Generally, cement efficiency increases as coarser aggregate
is used while workability is increased by the addition of
fine aggregate. Acceptable gradations for asphalt concrete
mixtures vary over a wide size range, depending on the
end use of the mixture,

Table 1.—8ize gradation for coarse and fine aggregate
Sieve size Passing, pct

Coarse aggregate (gradation number 56):

/20 oo 100
1IN 90-100
B/4in o 40- 85
1/2in o e 10- 40
3/80In e e 5- 15
No.4 ..o 0 5
Fine aggregate:
B/BIn o 100
No.4 ... 95-100
No.8 ..o 80-100
N, 1B L e e §0- 85
No. 30 ..., 25- 60
No.BO ... i 10- 30
No.100 ... oo 2- 10
NO. 200 . oo e e e 0- 2

The particle shape of an aggregate influences the
propertics of portland cement concrete. Use of a rough

*Italic numbers in parentheses refer to.items in the list of references
preceding the appendixes. ;

textured, angular aggregate requires the addition of more
water to achieve a workable mixture. The loss of com-
pressive strength due to the additional water is somewhat
offset by an increase in the bond between the cement
paste and aggregate (3). The use of angular aggregate in
asphalt concrete mixtures is preferred due to an inter-
locking between particles that increases the strength and
stability of these mixtures (4). The presence of flat and
elongated particles in portland cement concrete and as-
phalt concretes results in reduced strength and stability.

Certain deleterious materials can have a profound effect
on the strength and durability of portland cement con-
cretes. Chert is one of the more common impurities that
may lead to failure. Shale and argillaceous limestone may
also cause considerable damage in concretes exposed to
severe weathering, Certain reactive aggregates, such as
opal and chalcedony, can also cause failure due to chem-
ical expansion. Small amounts of deleterious or reactive
aggregatc may be present without serious damage taking
place. The presence of less than 5 pet of these substances
generally cause no problem, but the presence of minor
amounts of organic impurities can lead to failure of port-
land cement concretes,

HEAVY MINERAL STUDIES

A second potential use for these materials is as a
source of strategic heavy minerals such as rutile, zircon,
ilmenite, kyanite, and monazite. Production of heavy min-
grals requires sizing to remove oversize and undersize
particles followed by gravity concentration. Gravity con-
centration is typically achieved using a series of tables and
spirals to concentrate the heavy minerals while rejecting
the lighter minerals such as quartz. A general flowsheet
of the process used to concentrate heavy minerals is shown
in figure 2. The total heavy mineral content of samples in
this study was determined by sink-float separation in heavy
liquid at a specific gravity of 2.94. The heavy minerals
present were identified through petrographic examination
and X-ray diffraction analysis. Since the cost of produc-
tion would exceed the value of the product, none of the
samples in this study represented an economical source
of heavy minerals due to the minor quantitics present.
However, economical amounts of heavy minerals were
expected to be found in samples taken further up the
Alabama River due to the geology of the rocks in the
surrounding arca.

TOXICITY STUDIES

A solid waste is defined as a hazardous waste by the
U.S. Environmental Protection Agency (EPA) if it exhibits

«
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the characteristics of ignitability, corrosivity, reactivity, or
toxicity., Toxicity is determined using the Toxic Character-
istic Leachate Procedure (TCLP) in which a representative
sample of the waste is agitated in a mildly acidic solution

for 18 h. The solution is then filtered from the solids and
analyzed for metals using atomic absorption methods as
suggested by the EPA. Table 2 shows the metals and the
maximum allowable concentrations used in determining
that the material is not a hazardous waste. Appendix B
gives the standard EPA TCLP (5). Composite samples
from each of the sites were checked for toxicity using the
TCLP.

Table 2.—-Maximum concentration of contaminants for TCLP

Contaminant  Max conc, ppm || Contaminant ~ Max conc, ppm
Ag ....... 5.0 Cr........ 5.0
As ..o 100.0 Hg ....... 0.2
Ba....... 1.0 Pb ....... 5.0
Cd....... 5.0 Se ....... 1.0

TESTING PROCEDURES

Size and sink-float analyses were performed on each of
the samples using the following procedures. A representa-
tive sample was split from the bulk sample and screen
sized at 20 mesh. The plus 20-mesh material was further
screened to produce mineral size fractions, The minus
20-mesh material was split into two fractions. One frac-
tion was screened to determine size distribution while the
remaining fraction was wet scrubbed to clean the particle
surfaces and wet screened at 200 mesh to yield a minus
20- plus 200-mesh sample for sink-float separation. The
sample was separated in heavy liquid with a specific gravity
of 2.94 to liberate the heavy minerals. Figure 3 presents
a flowsheet showing the procedures used for size analysis
and sink-float separation of the samples.

SITE DESCRIPTIONS

GENERAL CHARACTERISTICS

Samples from each site had several general character-
istics in common. In all cases the material was a clean
quartz sand and gravel with few impurities, The sand
grains were all subangular to subrounded in shape. Minor
amounts of heavy minerals were present in all samples,
No chert, reactive aggregate, or deleterious organic mate-
rials were found. Results of the TCLP showed no sample
to be a hazardous waste. Table 3 gives a summary de-
scription of the material contained in each disposal site.
Material contained in other disposal areas, which were not
sampled, are expected to exhibit general characteristics
similar to the material in the sampled areas due to similar
geology from which the materials are derived.

Table 3.—Summary of data for sites investigated

Volume Material, wt pct
Site yd® ' Coarse Fine Minus Heavy
200 minerals

Claiborne . . .... 134,476 4.88 94.59 0.53 0.62
Mileg ........ 654,296 0.38 98.35 1.27 0.42
Sunflower . ..... 835,610 437 94.66 0.97 0.45

George Gaines .. 351,708 7.53 9153 094 037
Buena Vista X-3 1,084,726 10.02 88.91 1.07 0.52
Buena Vista Z .. 1,500,000 10.66 88.36 098 049

Coffeeville ... .. 536,450 0.73 97.57 1.70 0.44
Grays Bluff . . . .. 216,261 4.96 94.13  0.91 0.36
Baid Bar/

Big Sandy.... 1,390,481 234 9519 247 043

62,616 7.59 9119 122 024
127,131 21.71 7702 027 030

Ophelia (east) ..
Ophelia (west) , .




Samples of material from ecach of the sites have prop-
erties that appear suitable for use in most general-purpose
portland cement concretes. Examples of such general-
purpose use for the cement are in mortar mixes, curbs
and drains, sidewalks, driveways, guard rail supports,
and culverts. Due to the subrounded shape of the grains,
use in high-strength applications such as bridges and load-
bearing walls may not be recommended. Likewise, the
material appears suitable for use in most general-purpose

Figure 3
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asphalt applications while use in high-strength applications
is discouraged.

CLAIBORNE LOWER APPROACH

The Claiborne Lower Approach site is located adjacent
to the Claiborne Lock and Dam at mile 72.5 on the Ala-
bama River in sec. 35, T. 8N,, R. 5E., Monroe County,
AL. The site lies approximately 150 ft from the edge of
the river and covers approximately 6 acres. The site pres-
ently contains approximately 134,476 yd® of material. It is
estimated that an additional 68,000 yd® of material will
be placed in the disposal area each year. Heavy minerals
identified at the site in order of decreasing occurrence are
ilmenite, rutile, zircon, kyanite, hematite, tourmaline, gar-
net, and pseudobrookite. Figure 4 shows the approximate
location and depth of each of the sample holes. The ma-
terial consists of 4.88 pct coarse aggregate, 94.59 pct fine
aggregate, 0.53 pct undersize (minus 200 mesh), and

Figure 4
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contains 0.62 pct heavy minerals. Table 4 gives the size
distribution of each sample. Table 5 gives the chemical
analysis for the minor impurities present in each sample.

Table 6 gives the results of the TCLP for a composite
sample from the site.

Table 4~S8creen analysis of Claiborne Lower Approach samples

Hole 4

Size Hole1 Hole2 Hole3 Hole5 Hole6 Hole7 Hole8 Holeg Hole 10
o5ft 5101t

Plug 1.0in ........... ... 0 o 0 0 o 0 0 0 0 0 0
Minus 1.0 plus 0.75in ..... 0.86 0.35 0.62 0.21 0.22 0.15 0.39 0.40 0.30 0.18 0.20
Minus 0.75 plus 0.50 in 0.38 1.09 1.02 0.43 0.42 0.71 1.34 1.01 1.14 0.69 0.44
Minus 0.50 plus 0.37 in e 1.03 1.91 1.96 1.29 1.20 1.02 1.38 2.58 1.85 112 1.25
Minus 0.37 in plus 3 mesh .. 2.54 2.09 2.27 114 0.89 0.92 1.65 2.20 2,15 0.82 1.18
Minus 3 plus 4 mesh ...... 2.24 1.56 2,58 1.47 1.27 1.14 2.15 3.00 1.66 1.24 1.40
Minus 4 plus 6 mesh ..... 3.02 1.82 2.58 1.84 1.50 1.60 2.67 3.34 1.72 1.50 1.91
Minus 6 plus 8 mesh ... .. 3.32 211 2.38 212 1.83 1.76 224 293 2,01 1.79 2,08
Minus 8 plus 10 mesh ..... 2.96 2.03 2.30 2.14 1.61 2.02 244 2.48 213 1.89 2,18
Minus 10 plus 14 mesh .. 243 1.61 2.19 10.18 1.60 9.98 11.34 11.03 2.01 10.04 10.22
Minus 14 plus 20 mesh . ... 10.83 8.63 9.80 10.74 8.36 11.04 13.07 11.15 8.53 10.88 10.68
Minus 20 plus 28 mesh . ... 11.20 8.08 9.62 10.26 9.12 11.30 12.09 26.02 9.24 1115 10.28
Minus 28 plus 38 mesh ., ... 26.06 a.62 27683 2482 10862 29.98 25.28 10.82 9.47 30,13 24.80
Minus 38 plus 48 mesh . ... 10.18 29.81 1842 23.00 3239 20.07 17.34 16.41 28.96 20.02 2292
Minus 48 plus 65 mesh .. 16.21 18.32 6.34 7.88 1835 6.21 4.54 4.77 19.23 6.27 7.97
Minus 65 plus 100 mesh .. 497 6.65 1.57 1.40 6.68 1.23 0.93 1.11 6.62 1.21 1.36
Minus 100 plus 150 mesh . .. 1.01 1.58 0.88 0.61 1.97 0.51 0.60 0.33 1.61 0.53 0.67
Minus 150 plus 200 mesh . ., 0.43 0.76 0.74 0.48 1.10 0.36 0.55 0.34 0.72 0.34 0.46
Minus 200 mesh ., ........ 0.34 0.67 0 0 0.87 0 0 0 071 0 0

Composite . ........... 100.00 100.00 100.00 10000 100.00 100.00 100.00 100.00 10000 100.00  100.00

Table 5.—Chemical analysis of minor elements in Claiborne Lower Approach samples
: ]
Hole Depth, ft Chemical analysis,” ppm
Al Ca Fe K Mn Mg Na Ti

| I R RN 015 2,950 719 3,640 2,330 67 24 440 374
2 00 e 014 2,520 180 3,800 2,050 66 22 3585 859
3... PR 0413 3,160 241 3,680 2,530 51 48 453 328
4 0.0 e e 0- 5 3,580 284 4,470 2,830 67 61 513 604
4 ..., PN . 5-10 3,090 273 3,840 2,730 59 43 502 474
L TN e 0-8 3,640 516 4,540 2,710 82 52 469 878
[ [ 0-5 3,120 364 5,660 2,310 132 106 379 1,860
2 e 0-8 3,020 295 4,220 2,580 86 89 508 828
< T PP 0-8 3,340 320 4,460 2,730 66 56 485 488
L 0-9 2,890 273 3,830 2,720 74 g2 385 623
10 ... e O-11 3,220 380 4,170 2,440 68 51 495 385
140.02 ppm Hg for ali holes,
Table 6.—~TCLP results for Claiborne Lower Approach test site MILE 9

Contaminant Cone, ppm
A ... 0.014
As ......... 0.734
Ba ....... ‘e 0.354
Cd ...t 0.012

Contaminant

........

.......

.......

Conc, ppm

The Mile 9 site is located at mile 9 on the Alabama
River in sec, 28, T. 3N,, R. 2E., Baldwin County, AL. The
site lies approximately 250 ft from the edge of the river
and covers approximately 5 acres. The site presently

contains approximately 324,777 yd*® of material.

It is



estimated that an additional 53,000 yd® of material will be
placed in the disposal area each year. Heavy minerals
identified in order of decrcasing occurrence are ilmenite,
rutile, kyanite, hematite, tourmaline, garnet, and pseudo-
brookite. Figure 5 shows the approximate location and
depth of each sample hole. The material consists of

0.38 pct coarse aggregate, 9835 pct fine aggregate,
1.27 pet undersize, and contains 0.42 pet heavy minerals.
Table 7 gives the screen analysis of each sample, Table 8
gives the chemical analysis for the minor impurities pres-
ent in the sample. Table 9 gives the results of the TCLP
for a composite sample from the site.

Table 7.~Screen analysis of Mile 9 samples

Hole &

Size Hole1 Hole2 Hole3 Holed o5H 510% 10157 1520 ft Hole6 Hole7 Holeg8 Holed
Minus 1.0in ... 0 0 0 0 0 0 0 0 0 0 0 0
Minus 1.0 plus

0.75in ...... 0.07 0.06 0.11 0.10 0.23 0.11 0.04 0.12 0.02 0.08 0.08 0.06
Minus 0.75

plus 050 in .. 0.04 0.06 0.10 0.23 0.31 0.06 0.10 0.13 .03 0.11 012 0.08
Minus 0.50

plus 0.37 in .. 0.04 0.06 0.06 0.15 0.23 0.14 0.14 0.22 0.08 0.37 0.12 0.08
Minus 0.37

in plus 3 mesh 0.06 0.06 0.12 0.23 0.34 0.25 0.15 0.24 0.10 0.30 0.20 0.10

Minus 3

plus 4 mesh . . 0.14 0.14 0.06 0.28 0.30 0.33 0.18 0.39 0.13 0.41 0.22 0.14
Minus 4 plus

6mesh ..... 0.18 0.16 0.12 0.42 0.38 0.48 0.24 0.58 0.18 0.57 0.28 0.16
Minus 6 plus

8mesh ..., 0.24 0.26 0.14 0.16 0.45 4.03 245 0.61 0.25 0.71 2.10 0.35
Minus 8 plus

10mesh .... 2.93 2.20 0.19 3.13 3.76 9.66 6.73 1.01 0.32 0.97 5.95 2.54
Minus 10 plus

14 mesh ..., 8.15 6.18 0.26 8.15 1062  11.85 10.41 6.10 3.19 5.78 9.82 6.18
Minus 14 plus

20 mesh . ... 14.03 9.25 2.94 13.06 13.67 3328 3211 10.65 8.38 11.50 38.84 12,35
Minus 20 plus

28 mesh ..., 3627 34.69 8.19  20.09 3248 2667 3256 11.08 11.72 15.24 32.26 39.73
Minus 28 plus

35 mesh ..., 2770 32.16 1235  32.20 27.75 8.28 9.78 33.89 38.32 34.69 6.65 25.65
Minus 356 plus

48 mesh ... 7.83 10.42 37.98 8.47 6.71 1.96 1.97 23.36 25.51 20.36 1.32 8.50
Minus 48 plus

65 mesh ... 1.31 2.18 26.75 1.75 1.23 1.16 1.26 7.39 7.61 5.60 0.95 1.65
Minus 65 plus

100 mesh .. 082 1.06 753 1.16 0.68 1.74 1.88 1.68 1.70 1.27 1.10 1.08
Minus 100 plus

150 mesh . .. 0.69 1.06 1.32 1.42 0.96 0 0 1.09 1.04 0.84 0 1.35
Minus 150 plus

200 mesh ... 4] 0 0.86 0 0 0 0 1.46 1.42 1.20 o 0
Minus 200 mesh 0 0 0.92 0 0 0 0 0 0 0 0 0

Composite .. 10000  100.00  100.00 100.00 100.00

100.00 10000 10000 100.00 10000 100.00 100.00

Tabie 8.—Chemical analysis of minor elements in Mile 9 samples.

Chemical analysis,’ ppm

Hole Depth, ft
Al Ca Fe K Mn Mg Na Ti
L 0-15 3,240 123 4,160 2,380 83 27 356 246
2 e 0-21 3,520 234 3,900 2,430 73 33 363 180
T 0-11 2,740 131 4,010 2,420 66 23 449 349
4 0-20 3,310 176 4,050 2,530 76 46 495 387
B i 0- 5 2,620 98 3,890 2,110 72 23 314 589
5 . i, 510 2,630 101 4,010 1,940 74 <22 323 575
L 10-18 3,320 158 3,870 2,240 73 <22 406 240
5..... e 15-20 3,570 148 4,780 2,750 114 <22 435 277
6 ... . 0- 8 2,620 132 4,060 2,400 77 58 390 403
7o 0- 9 2,660 147 3,880 2,190 70 23 344 407
8 .. 0- 11 3,035 126 4,160 2,260 83 23 370 433
9 ... 0- 9 2,840 134 3,980 2,180 80 31 320 395

1<0.02 ppm Hg for all holes,



Table 9.—TCLP results for Mile 9 test site

Contaminant Conc, ppm Contaminant Conc, ppm
Ag ... <0.014 Crovvvvinnn. <0.036
As ... ..., 0.831 Hg ........... <0.001
Ba ......... 2.370 Pb ........... 0.292
Cd......... <0.005 Se ....... ..., <0.300

SUNFLOWER

The Sunflower site is located at mile 78 on the Tom-
bigbee River in sec. 20, T. 5N., R. 2E., Clarke County, AL.
The site lies approximately 400 ft from the edge of the
river and covers approximately 80 acres. The site pres-
ently contains approximately 835,610 yd® of material and it
is estimated that an additional 85,000 yd® will be added to

Figure 5
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the disposal area each year. Heavy minerals identified, in
decreasing order of occurrence, include zircon, ilmenite,
rutile, kyanite, hematite, tourmaline, and garnet. Figure 6
shows the approximate location and depth of each sample
hole. The material consists of 4.37 pct coarse aggregate,
94.66 pct fine aggregate, 0.97 pct undersize, and contains
0.45 pct heavy minerals. Table 10 gives the screen analy-
sis of each sample. Table 11 gives the chemical analysis
for the minor impurities present in the sample. Table 12
gives the results of the TCLP for a composite sample from
the site.
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Table 10.—Screen analysis of Sunfiower samples

Size Hole1 Hole2 Hole3d Hole4 Holo 5 Hole6 Hole7 Hole8 Hole9 Hole 10
0-5f 510t 10-15ft 15-20 ft
Plus 1.0in .. .. 0 0 0 0 o 0 0 0 o] 0 0.62 0 0
Minus 1.0 plus
0.75in ...... 0 0.22 0.61 o 0 0 0 0 0 0 0.31 0.12 0.32
Minus 0.75 plus
0501in ...... 0.81 0.50 1.78 0.04 049 054 0.26 0 0.18 0.88 0.64 1.52 1.28
Minus 0.50 plus
037in ...... 1.34 064 234 0.38 082 080 0.84 0.56 0.32 1.74 0.59 1.33 1.54
Minus 0.37 in
plus 3 mesh .. 162 082 235 0.58 070 087 1.63 1.15 0.60 2,43 0.84 1.80 1.61
Minus 3 plus .
4mesh ,,... 142 066 1.63 0.55 097 074 1.51 0.89 0.74 2.61 0.66 1.62 1.35
Minus 4 plus
6mesh ..... 136 076 1.41 0.61 1.06 050 1.82 1.12 076 2.49 0.64 1.60 1.18
Minus 6 plus
8mesh ..... 118 080 1.18 0.62 075 047 1.92 1.08 0.57 218 0.55 1.22 1.11
Minus 8 plus
10 mesh 085 043 0.94 0.46 040 025 1.60 0.89 0.47 1.49 0.44 0.74 0.88
Minus 10 plus
14 mesh ., .. 076 045 0.94 0.52 028 0.19 1.52 1.00 041 1.31 0.48 0.77 0.93
Minus 14 plus
20 mesh 4,41 3.32 4.02 3.04 1.73 1.74 8.80 6.21 2.18 5.80 2.63 3.08 3.88
Minus 20 plus
28 mesh . 652 817 4,38 459 260 280 1484 1212 4.00 6.72 497 543 7.29
Minus 28 plus
3 mesh .... 1024 1252 8.27 9.65 4.81 423 1429 2177 7.48 711 1122 1047  10.28
Minus 35 plus
48 mesh 2384 3259 3538 2619 2874 2519 2417 1635 28.55 3426 4510 3972  38.18
Minus 48 plus
65 mesh 2503 2753 21.70 33.07 3850 4086 1633 22.88 33.15 1878 1861 17.98 17.36
Minus 65 plus
100 mesh 1493 10.44 848 1410 13.07 1471 695 10.59 14.64 8.15 8.18 8.38 8.70
Minus 100 plus
150 mesh 329 218 1.98 3.24 286  3.69 1.64 2,03 3.35 2,00 1.82 2.14 210
Minus 180 plus
200 mesh 1.26 069 0.79 1.21 1.24 1.25 0.84 0.68 1.38 1.08 0.79 1.04 0.94
Minus 200 mesh 1,19  0.48 0.85 1.15 0.98 1.07 0.94 0.68 1.25 1.00 o 1.04 1.05
Composite .. 100,00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 10000 10000 100.00 100.00 100.00
Table 11.—Chemical analysis of minor elements in Sunflower samples
Hole Depth, Chemical analysis,’ ppm
ft Al Ca Fe K Mn Mg Na Ti
| , 0-24 1,550 <35 3,540 1,250 55 <22 218 611
2o . 0-23 1,350 <34 3,100 877 54 <22 127 484
3 i 0-21 1,340 <34 3,160 721 51 <22 171 469
4 i 0-23 1,900 <44 3,570 1,270 62 <22 207 733
B o 0- 5 1,810 41 3,750 1,200 67 <22 314 776
5 s 5-10 2,180 66 3,930 1,620 60 <22 301 771
5. Ve e 10-15 1,480 <35 3,380 879 59 <22 203 479
N 15-20 1,280 <34 3,180 989 48 <22 202 464
6 o 0-19 1,950 <34 3,370 1,310 49 <22 167 508
T o 0-22 1,720 <34 3,220 811 48 <22 65 499
B . 0-21 1,360 <35 3,230 844 53 <22 69 534
9 . 0-22 1,970 59 3,430 1,120 59 25 187 503
10 00 0-22 1,760 <85 3,290 1,060 50 <22 132 507

<0.02 ppm Hg for all holes,
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Table 12.—~TCLP results for Sunflower test site

Contaminant Conc, ppm || Contaminant Conc, ppm
Ag ... <0.014 Crovovnnn.. <0.037
As ..., 0.556 Hg ........ <0.001
Ba ......., 0.262 Pb ........ 0.332
Cd........ <0005 JlSe ........ <0.300

GEORGE GAINES

The George Gaines test site is located at mile 82 on the
Tombigbee River in sec. 37, T. 5N,, R. 2E., Clarke County,

AL. The site presently lies at the edge of the river and
covers approximately 35 acres. The site contains approxi-
mately 654,296 yd® of material. Heavy minerals identified
in order of decreasing occurrence are zircon, ilmenite,
rutile, kyanite, bematite, tourmaline, and garnet. Figure 7
shows the approximate location and depth of each sample
hole., The material consists of 7.53 pct coarse aggregate,
91.53 pct fine aggregate, 0.94 pct undersize, and contains
0.37 pet heavy minerals. Table 13 gives the screen analysis
of each sample. Table 14 gives the chemical analysis for
the minor impurities in the sample. Table 15 gives the
results of the TCLP for a composite sample from the site.

Table 13.—Screen analysis of George Gaines samples

. Hole Hole 2 Hole Hole Hole Hole Hole Hole Hole Hole
Size 1 05 510 10-15 1520 2025 4 4 5 6 7 s 9 10
ft ft ft ft ft

Plus 1.0in ..... 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Minus 1.0

plus 0.75 in . 0 0.39 0 0 0.27 041 0 0 0 0 077 o066 010 018
Minus 0.75

plus 0.50in ... 1.29 0.24 021 008 012 213 066 060 088 106 370 206 0939 072
Minus 0.50

plus 0.37in ... 1.76 0.69 052 054 106 3.66 1.43 1.52 198 201 546 3.03 182 177
Minus 0.37 in

plus 3 mesh ., .. 2.27 1.00 0.59 1.07 204 357 1.90 1.75 2.59 2,76 6.21 285 209 1.83
Minus 3 plus 4

mesh ........ 1.80 1,18 0.94 0.88 148 3.00 1.81 1.61 2.54 2.88 3.78 2,65 1.63 1.57
Minus 4 plus 6

mesh ........ 1.87 1.36 1.07  1.08 164 292 2.20 154 245 342 347 240 179 170
Minus 6 plus 8

mesh ........ 1.81 1.41 1,16 123 172 144 2.18 152 218 272 266 223 154 160
Minus 8 plus

fOmesh ..... 1.50 1.31 111 1.09 140 185 1.71 1.30 168 219 203 173 113 125
Minus 10 plus

14mesh ..... 1.61 1.22 112 1.28 1.28 268 1.63 1.33 1656 183 193 148 1.04 122
Minus 14 plus

20mesh ..... 7.69 8.13 8.08 834 791 7.83 1018 953 1064 1132 1089 1031 597 6.71
Minus 20 plus

28mesh ..... 12.33 2089 1448 1448 1228 1142 16.01 13.97 1398 1422 1421 1278 1125 948
Minus 28 plus

35 mesh ..... 16.94 2249 2236 2066 2025 1793 2123 1905 1858 1718 1617 17.06 18.03 18.09
Minus 35 plus

48 mesh ..... 26.45 2448 2687 26.34 26.88 2178 2258 2381 2221 2162 1613 20.80 2791 3024
Minus 48 plus

65 mesh ..... 12.61 885 1186 1172 11.88 10.56 960 1213 1023 885 706 10.31 13.84 13.07
Minus 65 plus

100 mesh 6.12 4.31 529 583 560 494 407 648 520 464 381 582 673 641
Minus 100 mesh

plus 150 mesh 1.72 1.1 144  1.81 1.83 157 1.25 1.96 166 144 104 1988 212 221
Minus 150 plus :

200 mesh 0.99 0.48 084 108 099 099 063 09 072 092 03 097 103 103
Minus 200 mesh 1.22 0.39 086 147 138 130 083 095 072 076 036 088 099 087

Composite ... 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Table 14.—Chemical analysis of minor elements in George Gaines samples

Depth,

Chemical analysis,! ppm

Hole ft Al Ca K Mn Mg Na Ti
T e, 0-24 1,140 218 2,910 1,110 46 110 263 357
2 i 0-5 1,110 86 2,600 745 36 55 121 200
2 5-10 1,070 <54 2,590 452 50 <32 102 324
2 10-15 1,350 149 2,930 718 54 104 144 373
2 15-20 1,310 150 2,990 830 52 91 212 406
2 i 20-24 1,280 127 3,060 917 50 87 209 340
3 ., 0-25 1,320 146 3,070 825 54 112 226 370
4 0-21 1,430 118 2,970 696 54 74 137 274
B o 0-17 1,030 79 2,860 907 62 <32 135 343
- I 0-17 1,050 <54 2,890 579 51 <32 60 343
7 0 3 1,070 69 3,100 960 64 <32 114 131
: R 0-14 1,890 179 3,370 1,220 69 97 229 180
9 . 0-15 1,320 105 3,120 758 49 69 200 507
10 000, 0-12 1,120 66 2,770 966 39 <32 146 354

1<0.02 ppm Hg for all holes,

Table 15.—-TCLP results for George Gaines test site

Contaminant Conce, ppm || Contaminant Conc, ppm
A oo, <0014 |[Cr......... <0.037
AS v, 0599 (lHg ........ <0.001
Ba .......... 0.326 Pb .... 0.120
Cd.......... <0.005 Se ........ <0.300

BUENA VISTA X-3

The Buena Vista X-3 site is located at mile 108 on
the Tombigbee River in the Mitchell Reserve, T. 8N.,
R. 1W,, Clarke County, AL. The site lies approximately

Figure 7
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500 ft from the edge of the river and covers approximate-
ly 30 acres. The site presently contains approximately
1,084,726 yd® of material. It is estimated that an additional
150,000 yd® of material will be added to the disposal area
each year. Heavy minerals identified in order of decreas-
ing occurrence are zircon, rutile, kyanite, ilmenite, tourma-
line, and hematite. Figure 8 shows the approximate loca-
tion and depth of each sample hole. The material consists
of 10.02 pct coarse aggregate, 88.91 pct fine aggregate,
1.07 pct undersize, and contains 0.52 pct heavy minerals.
Table 16 gives the screen analysis for each sample. Ta-
ble 17 gives the chemical analysis for the minor impurities
present in the samples. Table 18 gives the results of the
TCLP for a composite sample from the site.
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Table 16.—Screen analysis of Buena Vista X-3 samples

Hole §

Size Hole Hole Hole Hole Hole Hole Hole Hole Hole
1 2 3 4 0-5 510 10-16 15-20 20-25 6 7 8 9 10
ft ft ft # ft
Plus 1.0in . ... v} 0 0 0 0 0 0 0 0 ¢ 0 0 0 0
Minus 1,0 plus
075N ...... 0.76 0.19 0 0.83 0.26 0.20 0 0.24 018 0.09 0.30 0 010 052
Minys 0.75
plus 0.5C in .. 1.45 0.83 1.05 2.58 1.19 1.67 1.32 1.86 0.83 1.88 0.66 0.40 0.31 1.61
Minus 0.50
plus 0.37 In .. 4,53 1.76 1.41 5.08 2.34 291 3.10 276 1.69 424 286 1.12 089 317
Minus 0.37 in
plus 3 mesh . 266 257 184 6.6 291 331 387 266 167 482 356 188 111 478
Minus 3 plus 4
mesh ..,... . 3.62 2.34 1.91 4.66 2.86 2.66 3.34 246 1.57 3.21 2.85 0.85 1.08 4.13
Minus 4 plus 6
mesh....... 3.24 2.01 175 3.83 2.52 2.38 2,79 1.70 1.19 2.57 2.21 0.79 095 342
Minus 6 plus 8
mesh ....... 245 1.43 1.46 2.69 167 1.67 210 1.26 0.91 1.72 149 049 0.56 226
Minus 8 plus
10 mesh .. 165 087 083 166 118 1.21 187 078 066 098 087 035 035 133
Minus 10 plus
14 mesh . 1.26 0.58 0.66 1.14 0.89 0.80 0.91 0.65 0.53 0.68 0.52 0.27 0.25 0.86
Minus 14 plus
20 mesh . 6.38 2.92 3.19 5.22 4.67 4.79 4,70 3.53 2.86 2.81 2.08 1.45 1.10 3.1
Minus 20 plus
28 mesh ..., 7.70 3.68 4.30 5.69 7.65 7.29 6.85 5.78 6.18 4,06 2,82 273 2.17 491
Minus 28 plus
3B mesh ..., 10.43 6.17 6.84 7.89 11.92 1194 10.81 9.10 7.93 5.28 3.96 5.25 3.11  6.86
Minus 35 plus
48 mesh ..., 1470 1407 1438 14.08 20,40 2055 2048 1984 2171 1299 1457 1756 1375 17.08
Minus 48 plus
65 mesh . 2373 3442 3345 2284 2576 25.156 2502 30.30 33.13 30.69 4020 4316 4811 30.36
Minus 85 plus
100 mesh 1106 1912 2006 11.13 10.20 9.64 830 1243 13.88 17.056 1581 17.82 20,16 12.08
Minus 100 mesh
plus 150 mesh 249 4.09 4.02 2.38 1.85 1.75 1.88 2.31 270 4.34 3.03 3.56 379 200
Minus 150 plus
200 mesh 0.98 1.54 1.43 1.08 0.83 0.88 0.99 142 1.22 1.54 1.18 1.34 148 077
Minus 200 mesh 0.91 1.41 .32  1.01 088 110 117 112 115 105 083 108 103 077
Composite .. 100,00 100.00 100.00 100,00 10000 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Table 17.—Chemical analysis of minor elements in Buena Vista X-3 samples
Hole Depth, Chemical analysis,! ppm
ft Al Ca Fe K Mn Mg Na Ti
T oo 0-30 1,940 60 4,340 1,080 94 39 174 668
2 i 0-20 2,900 117 4,720 1670 99 92 282 598
3. 0-26 2,860 86 4,300 1,450 93 73 247 787
4 ... . 0-25 2,120 <34 4,510 1,270 96 23 132 924
5 ....... - 0- 5 1,280 <34 3,550 973 73 <22 74 505
S . 5-10 1,400 <34 3,490 802 65 <22 115 417
- N 10-15 1,640 <34 3,800 1,010 76 <22 116 807
L 15-20 2,560 128 4,440 1,350 92 69 286 822
5 .o , 20-28 2,880 128 4,620 1,680 87 81 298 286
6 .. 0-23 3,090 109 4,760 1,720 102 34 332 1,010
T i 0-28 1,800 35 4,170 1,330 80 <22 173 863
8§ .......... 0-28 2,680 104 4,140 1,510 83 &7 220 829
9 .. 0-16 2,880 128 4,380 1,860 95 79 327 944
0 ... o- 9 2,020 g8 4,480 1,240 86 37 211 635

120.02 ppm Hg for all holes,



Table 18.—TCLP results for Buena Vista X-3 test site

Contaminant Conc, ppm Contaminant Conc, ppm
Ag ..o <0.014 Cr...vvvvvnn, <0.037
As ... 0.623 Hg .......... <0.001
Ba .......... 0.239 Pb ... 0.303
Cd.......... <0.005 Se .......... <0.300

BUENA VISTA Z

The Buena Vista Z test site is located at mile 109 on
the Tombigbee River in sec. 37, T. 8N., R. 1W., Washing-
ton County, AL. The site lies approximately 300 ft from
the edge of the river and covers approximately 35 acres.
The site contains approximately 1,500,000 yd® of material.
It is estimated that an additional 150,000 yd® of material
will be placed in the disposal arca each year. Heavy
minerals identified in order of decreasing occurrence are
zircon, rutile, kyanite, ilmenite, tourmaline, hematite, and
garnet. Figure 9 shows the approximate location and
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depth of each sample hole. The material consists of 10.66
pct coarse aggregate, 88.36 pct fine aggregate, 0.98 pct
undersize, and contains 0.49 pct heavy minerals. Table 19
gives the screen analysis of each sample. Table 20 gives
the chemical analysis for the minor impurities present in
the sample. Table 21 gives the results of the TCLP for a
composite sample from the site.

COFFEEVILLE LOWER APPROACH

The Coffeeville Lower Approach site is located adjacent
to the Coffeeville Lock and Dam at mile 116 on the Tom-
bigbee River in sec. 7, T. 9N,, R. 1W., Choctaw County,
AL. The site lies approximately 100 ft from the edge of
the river, covers approximately 100 acres, and presently
contains approximately 536,450 yd® of material. It is
estimated that an additional 80,000 yd® of material will be
placed in the disposal area each year. Heavy minerals
identified in order of decreasing occurrence are zircon,
rutile, ilmenite, kyanite, tourmaline, hematite, and garnet.
Figure 10 shows the approximate location and depth of
each sample hole. The material consists of 0.73 pct coarse
aggregate, 97.57 pct fine aggregate, 1.70 pct undersize, and
contains 0.44 pct heavy minerals. Table 22 gives the
screen analysis and heavy mineral content of each sample.
Table 23 gives the chemical analysis for the minor impuri-
ties present in each sample. Table 24 gives the results of
the TCLP for a composite sample from the site.
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Table 19.—Screen analysis of Buena Vista Z samples

Size Hole Hole Hole Hole Hole Hole 6 Hole Hole Hole Hole
1 2 3 4 5 05 510 1015 15-20 20-25 7 8 9 10
ft ft ft ft ft
Plus1.0in . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Minus 1.0 plus
0.75in ...... 1.81 0.32 0.74 1.68 0.28 1.23 0.43 0.18 0.17 2.83 0.18 0.59 0.73 0.24
Minus 0.75 plus
050in ...... 3.38 3.00 4.33 2.77 1.83 0.62 0.82 1.07 1.65 438 041 2.91 1.23 0.77
Minus 0.50 plus
037in...... 472 6.10 7.06 5.02 2.75 0.53 0.84 1.29 3.566 543 0.56 3.73 1.28 0.78
Minus 0.37 in
plus 3 mesh .. 354 7.19 8.89 4.43 342 045 0.69 0.87 3.16 358 0.80 4,07 1.17 1.62
Minus 3 plus
4 mesh ..... 299 5.06 6.54 4.08 263 029 0.56 0.68 2.35 271 0.77 2.69 0.81 1.53
Minus 4 plus
6mesh ..... 212 441 6.21 276 2.03 0.22 0.39 0.62 2.06 1.90 065 1.54 0.52 1.33
Minus 6 plus
8mesh ..... 1.33 2.86 3.16 1.77 1.42 0.18 0.24 0.46 1.43 1.18 0.49 0.91 0.35 0.95
Minus 8 plus
10 mesh 0.93 1.85 1.81 1.19 0.90 0.16 0.19 0.39 1.07 0.87 0.34 0.54 0.30 0.62
Minus 10 plus
14 mesh 458 1.34 1.24 5.60 063 0.82 0.84 1.84 0.83 3.91 0.29 0.46 1.51 0.51
Minus 14 plus
20 mesh 8.48 6.37 5.13 9.52 2.91 2.46 2.64 3.07 4.12 8.03 1.61 2.56 2.76 2.35
Minus 20 plus
28 mesh .. 8.85 11.52 8.0 9.71 5.50 3.42 3.30 4.40 7.61 7.83 4.04 4.09 5.31 3.23
Minus 28 plus
35 mesh 16.90 10.43 7.73 20.79 640 2647 3257 2839 8.10 24,63 452 7.39 23.36 5.47
Minus 35 plus
48 mesh 2576 1502 1245 20.82 1891 39.06 3640 3677 2554 23.03 3658 28.11 3732 16.16
Minus 48 plus
65 mesh 10.68 15.19  15.66 6,57 3296 1827 1511 1473  26.89 6.48 29.17 2866 16.93 45.15
Minus 65 plus
100 mesh 2.06 6.09 8.85 159 1328 356 2.64 270 7.95 0.88 14.29 8.73 3.34 1475
Minus 100 mesh
plus 150 mesh 089 1.61 1.80 0.85 243 1.30 1.20 1.27 1.78 1562 270 1.62 1.59 2.40
Minus 150 plus
200 mesh 0.98 0.80 0.72 0.85 113 0.96 1.14 1.27 0.87 0.80 1.35 0.78 1.49 1.10
Minus 200 mesh 0 0.84 0.64 0 089 O 0 0 0.96 0 1.26 0.62 0 1.04
Composite .. 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Table 20.—Chemical analysis of minor elements in the Buena Vista Z samples
Hole Depth, Chemical analysis,® ppm
ft A Ca Fe K Mn Mg Na Ti
L T 0-17 2,780 175 4,500 1,510 78 94 239 482
2 .o, 0-21 2,050 156 4,280 1,120 119 31 159 403
N 0-17 1,960 83 4,450 1,030 113 30 177 946
4 ... 0-27 2,180 99 4,910 1,110 114 51 187 884
L 0-17 2,760 120 4,340 1,610 92 93 257 581
6 ............ 0- 5 3,180 185 4,980 1,840 106 127 333 1,180
L 5-10 2,600 159 4,410 1,460 88 99 446 780
6 ............ 10-15 2,320 62 4,020 1,310 92 51 191 732
6 ......... ... 15-20 2,070 47 4,060 944 92 3 129 514
6 ... e 20-27 2,370 84 4,360 1,200 110 70 197 631
7 .o Ve 0-23 2,670 134 4,520 1,420 98 87 217 1,180
8 ... i 0- 8 2,580 134 3,920 1,530 95 101 265 310
L 0-17 2,340 149 3,940 1,610 86 73 320 441
10 000t 0-14 2,360 71 4,310 1,440 93 74 205 1,040

140.02 ppm Hg for all holes.



Table 21.—TCLP results for Buena Vista Z test site

Contaminant

Conc,

<0
0
0
<0

ppm

.014
.866
.362
.005

Contaminant

Conc, ppm

Table 22.—Screen analysis of Coffeeville Lower Approach samples
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Size Hole Hole Hole  Hole Hole 5 Hole Hole Hole Hole Hole
1 2 3 4 05 5-10 10-15  15-20 6 7 8 9 10
ft ft ft
Plus 1.0in ......... . 0 0 0 0 0 0 0 0 0 0 0 0 0
Minus 0.75 plus 0.50 in 0 0 0 0 0 0 0 0 0 0 0 0 0
Minus 0.50 plus 0.37 in 0.26 0.43 0.1 0.02 0.05 0.04 0 0.02 004 041 0.29  0.51 0.27
Minus 0.37 in plus
3mesh ........... 0.35 0.37 0.09 0.07 0.39 0.20 0.07 0.10 0.07 0.51 0.23 0.47 0.22
Minus 3 plus 4 mesh .. 0.33 0.37 009 0.05 0.28 029 0.12 0.1 004 058 026 043 0.22
Minus 4 plus 6 mesh .. 0.31 0.36 0.09 0.10 0.33 0.27 0.17 0.1 0.08 0.61 0.21 0.47 0.22
Minus 6 plus 8 mesh .. 0.25 0.31 0.07 0.08 0.33 0.27 0.20 0.11 0.10 0.59 0.19 0.44 0.19
Minus 8 plus 10 mesh 0.25 0.28 0.09 0.10 0.36 0.27 0.14 0.10 0.08 0.45 0.34 0.23 0.14
Minus 10 plus 14 mesh 0.23 0.26 0.07 0.1 0.33 0.27 0.14 0.11 0.13 0.53 0.16 0.22 0.13
Minus 14 plus 20 mesh 1.83 1.47 0.59 0.77 243 1.69 0.96 0.94 0.70 242 0.87 1.07 0.79
Minus 20 plus 28 mesh 5.88 3.31 203 195 3.70 353 275 2.41 204 472 253 210 2.19
Minus 28 plus 35 mesh 12.89 8.29 5.87 5.20 7.71 6.94 5.88 6.67 5.54 7.98 5.28 5.37 5.20
Minus 35 plus 48 mesh 40.40 30.64 3066 3153 3509 3313 3204 37.50 2625 2974 30.16 2663 31.22
Minus 48 plus 65 mesh 23.41 36.08 39.29 40.98 33.88 40.37 43.44 39.29 3841 31.17 36.81 3123 3475
Minus 65 plus
100mesh ......... 754 1034 11.33 10.49 8.40 7.25  8.39 7.02 1318 936 1073 13.20 11.04
Minus 100 mesh
plus 150 mesh .., ... 3.39 4.35 577 4.85 3.92 238 257 248 8.01 620 6.79 1052 8.16
Minus 150 plus
200mesh ......... 1.48 1.67 229 200 1.55 1.28 1.31 1.31 334 290 302 464 3.39
Minus 200 mesh . . . ... 1.31 1.42 1.56 170 1.25 1.64 1.82 1.72 1.83 183 208 241 1.55
Composite . ....... 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Table 23.—Chemical analysis of minor elements in Coffeeville Lower Approach samples
Hole Depth, Chemical analysis, ppm
ft Al Ca Fe K Mn Mg Na Ti
L 0-22 1,830 277 3,890 862 96 44 179 379
2 e 0-22 2,800 252 4,440 1,530 102 72 250 867
3 0-18 2,830 133 4,100 1,340 104 77 186 464
4 e 0-17 2,880 204 4,200 1,480 111 86 317 646
5 0-5 2,560 142 4,010 1,180 103 72 244 588
5 e 5-10 1,980 105 3,660 1,080 95 37 129 432
5 10-15 1,930 156 3,460 939 88 <23 130 404
[ T 15-20 1,600 117 3,350 732 94 <22 92 439
6 .. 0-18 3,190 176 4,580 1,770 107 98 302 901
2PN 0-18 3,270 248 4,830 1690 111 115 279 828
8 ... 0-18 2,770 140 4,400 1,040 105 87 300 557
9 ... e 0-13 4,150 319 5,360 2,620 113 179 598 777
10 .00, 0-11 3,380 219 4,520 1,940 88 130 445 523

120,02 ppm Hg for all holes.
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Table 24.~TCLP results for Coffeeville Lower Approach test site

Contaminant Cone, ppm Contaminant Conc, ppm
Ag ......... <0.014 Crovvvninnt <0.087
As ... 0.505 Hg ......... <0.001
Ba......... 0402 {Pb ......... 0.125
Cd......... <0005 8 ......... <0.300

GRAYS BLUFF

The Grays Bluff site is located at mile 297 on the Black
Warrior River in sec. 33, T. 24N, R. 4E., Tuscaloosa
County, AL. The site lies approximately 100 ft from the
edge of the river and covers approximately 40 acres. The
site presently contains approximately 216,261 yd® of mate-
rial. It is estimated that an additional 70,000 yd® of ma-
terial will be placed in the disposal area each year. Heavy
minerals identified in order of decreasing occurrence are
zircon, rufile, kyanite, ilmenite, tourmaline, and garnet.
Figure 11 shows the approximate location and depth of
each sample hole. The material consists of 4.96 pet coarse
aggregate, 94.13 pct fine aggregate, 0.91 pct undersize,
and contains 036 pct heavy minerals. Table 25 gives
the screen analysis of each sample. Table 26 gives the
chemical analysis of the minor impurities present in

Figure 11

LEGEND

@ Auger hole
—= {mpoundment dike
—~= Limit of sand fill

Scaie, ft

Sample locations in Grays Bluff test site.

each sample. Table 27 gives the results of the TCLP for
a composite sample from the site.

BALD BAR/BIG SANDY

The Bald Bar/Big Sandy site is located at mile 307 on
the Black Warrior River in sec. 13, T. 24N, R. 4E.,
Tuscaloosa County, AL. The site lies approximately 100 ft
from the edge of the river and covers approximately
80 acres. The site presently contains approximately
1,390,481 yd® of material, 1t is estimated that an additional
150,000 yd® of material will be placed in the disposal area
each year. Heavy minerals identified in order of decreas-
ing oceurrence are zircon, rutile, ilmenite, kyanite, garnet,
and tourmaline. Figure 12 shows the approximate location
and depth of each sample hole. The material consists of
2.34 pet coarse aggregate, 95.19 pct fine aggregate, 2.47 pet
undersize, and contains 0.43 pct heavy minerals. Table 28
gives the screen analysis of each sample. Table 29 gives
the chemical analysis for the minor impurities present in
each sample. Table 30 gives the TCLP results for a com-
posite sample from the site.

Figure 12
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Sample locations in Bald Bar/Big Sandy test site.



Table 25.—Screen analysis of Grays Bluff samples

17

. Hole Hole Hole Hole Hole Hole 6 Hole Hole Hole  Hole
Size 1 2 3 4 5 05 510 1015 15-20 s 8 9 10
ft ft ft ft
Plus 1.0in .......... 0 0 0 0 0 0 0 0 0 0 0 0 0
Minus 1.0 plus 0.75 in . . 0 ] 0 0 0 069 047 O 0 042 0 0 0
Minus 0.75 plus 0.50 in 1.19 0 0.22 0.24 0 3.32 0.78 0.84 0.55 3.13 0.94 0 0.26
Minus 0.50 plus 0.37 in 1.66 0.49 1.1 0.38 0.31 4.62 1.80 1.00 1.98 3.95 1.63 0.97 0.16
Minus 0.37 in plus
3mesh ........... 1.87 056 086  0.66 033 474 211 096 1,18 411 1.71 1.43 0.31
Minus 3 plus 4 mesh .. 142 047 083 044 0.21 317 157 076 122 3.08 1.04 1.06 0.14
Minus 4 plus 6 mesh .. 106 054 050 035 013 248 127 076 094 247 088 1.03 0.23
Minus 6 plus 8 mesh ., 097 039 037 031 0.15 1.64 073 072 083 141 066 079 0.24
Minus 8 plus 10 mesh 1.06 043 037 026 0.15 131 114 0.61 067 0.84 054 061 0.23
Minus 10 plus 14 mesh 047 024 019 0.13 008 064 043 0.37 0.39 0.40 042 045 0.23
Minus 14 plus 20 mesh 330 208 196 0.93 044 279 201 157 1.34  1.20 219 245 1.29
Minus 20 plus 28 mesh 727 688 634 3.06 1.18 480 425 3.06 240 195 6.22  6.41 3.52
Minus 28 plus 35 mesh 18.13 16.47 156.12 8.14 4.20 9.58 8.61 7.22 6.63 519 16.42 17.10 6.97
Minus 35 plus 48 mesh  36.93 40.33 37.14 33.27 30.33 3236 3214 3247 3249 2500 3764 3777 27.07
Minus 48 plus 65 mesh  17.54 23.08 2443 3741 4525 2177 3175 3773 3751 3376 2103 2091 4122
Minus 65 plus
i00mesh ......... 3.58 5.12 6.07 8.81 10.80 4.20 7.27 7.40 7.50 8.44 5.07 496 12.32
Minus 100 mesh
plus 150 mesh . ... .. 1.61 1.87 244 3.27 3.93 1.20 2,07 2,32 2.19 271 1.92 1.87 3.96
Minus 150 plus
200mesh ......... 078 061 099 1.1 130 033 073 092 0.87 092 083 091 1.10
Minus 200 mesh . ... .. 1.15 0.44 0.96 1.22 1.22 0.36 0.78 1.28 1.31 1.03 0.6 1.27 0.73
Composite . .. ... .. 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Table 26.—Chemical analysis of minor elements in Grays Bluff samples
Hole Depth, Chemical analysis,! ppm
ft Al Ca Fe K Mn Mg Na Ti
2 IR 0-22 1,660 <54 4,630 867 104 <32 72 513
2 00 0-22 2,010 75 3,980 1,120 94 57 61 233
3. 0-15 1,860 <53 3,940 856 100 <32 <54 250
4 oo 0-17 520 119 4,230 1,180 95 89 187 524
5 .. 0-18 2,470 159 4,240 1,380 85 96 236 689
6 ... 0-5 2,440 159 4,200 948 92 122 169 538
6 .. 5-10 2,280 142 4,150 1,090 88 98 176 623
6 . i 10-18 2,560 131 4,230 990 94 87 154 556
6 ... 15-23 2,450 156 4,210 1,030 93 68 144 728
7 oo 0-16 2,440 100 4,180 1,310 83 85 169 637
8 ... 0-16 1,920 133 3,810 918 57 97 177 1,275
9 .. 0-25 1,730 65 3,710 883 64 45 88 385
10 ......... 0-16 1,750 <54 4,130 1,220 93 40 149 827
1<0.02 ppm Hg for all holes.
Table 27.—TCLP results for Grays Bluff test site
Contaminant Conc, ppm || Contaminant Conc, ppm
Ag ... <0.014 Cro....o00, <0.037
As ... 0759 ||Hg ........ <0.001
Ba.......... 0358 |(|[Pb ........ 0.506
Cd.......... <0.005 [|Se ........ <0.300
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Table 29.—Chemical analysis of minor elements in Bald Bar/Big Sandy samples
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Chemical analysis,* ppm

Depth,
Hole
ft Al Ca Fe K Mn Mg Na Ti
T o 017 4,860 145 5,280 3,060 110 103 496 957
2 . 017 5,270 204 5,080 2,600 127 231 429 849
P 0-18 4,880 156 4,750 2,600 115 226 348 694
4 0-18 4,280 121 4,760 2,450 105 147 372 730
5 ot . 010 5,830 115 5,150 2,870 119 220 389 712
B o o5 2,260 <54 4,150 1,200 103 <32 176 581
B i 540 4,980 175 5,110 2,780 138 186 372 791
B it . 10-15 4,820 221 5,280 2,810 132 170 475 860
B s 1520 3,920 169 4,680 2,140 135 188 344 654
B i . 20-24 3,560 113 4,620 2,430 110 106 355 753
7 0-23 2,830 <54 4,220 1,760 114 <32 172 659
8 0-26 3,420 98 4,360 1,830 140 117 206 699
9 0-23 3,460 194 4,550 1,530 132 156 257 577
10 ..., e 031 5,080 192 4,990 2,540 141 207 410 728

120,02 ppm Hg for all holes.

Table 30.—~TCLP results for Bald Bar/Big Sandy test site

Contaminant Conc, ppm
Ag ........ . <0.014
As ..., 0.760
Ba.......... 0.180
Cd........ , < 0,005
. OPHELIA

The Ophelia site is located at mile 329 on the Black
Warrior River in sec. 34, T. 218., R. 11W,, Tuscaloosa
County, AL. The site lics approximately 200 ft from the
edge of the river and covers approximately 52 acres. The
site presently contains approximately 189,747 yd® of
material, It is estimated that an additional 26,000 yd® of
material will be placed in the disposal area each year,
Heavy minerals identified in order of decreasing occur-
rence are zircon, ilmenite, rutile, hematite, kyanite,
tourmaline, garnet, and monazite. Figure 13 shows the ap-
proximate location and depth of each sample hole. The
dredged material was placed in two separate areas within
the impoundment. The areas varied considerably in the
proportion of coarse and fine aggregate, thus separate
consideration was given to each area. The material in
the eastern area consists of 7.59 pct coarse aggregate,
91.19 pct fine aggregate, 1.22 pct undersize, and containg
0.24 pct beavy minerals. Table 31 gives the screen analysis
of each sample from this area. Table 32 gives the chem-
ical analysis of the minor impurities present in each sam-
ple. The material in the western area consists of 21.71 pet
coarse aggregate, 77.02 pct fine aggregate, 1.27 pct
undersize, and contains 0.30 pct heavy minerals. Table 33

Contaminant Cone, ppm
Cro.oovii, <0.037
Hg .......... <0.001
Pb .......... 0.094
Se .......... <0.300

gives the screen analysis of each sample from this area.
Table 34 gives the chemical analysis of the minor
tmpurities present in each sample. Table 35 gives the
results of the TCLP for a composite sample from the site.

Figure 13
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Table 31.—8creen analysis of Ophelia samples (eastern area)

Hole 2

Size Hole 1 Hole 3 Hole 4 Hole 5
0-5 ft 5-10 ft 10-15 ft

Plus10in ..........ovhiivn .. 0 o 0 0 0 0 0
Minus 1.0plus 0.78in ............. 1.18 0 0.37 0 1.31 1.28 0.55
Minus 0.75 plus 0.50iIn ............ 2.80 1.50 0.54 1.03 3.57 2.37 155
Minus 050 plus 0.37in ............ 1.89 1.68 0.18 1.37 3.14 2.61 1.99
Minus 0.37inplus3mesh .......... 2.23 1.66 0.49 1.87 2.65 207 2,30
Minus3plus4mesh .............. 1.66 0.97 0.28 1.18 1.71 1.44 1.78
Minus4plusémesh .............. 1.37 093 0.24 1.02 1.18 0.97 1.42
Minus8plus8mesh .............. 1.07 0.70 0.21 072 0.87 0.74 1.05
Minus 8plus10mesh ........... . 0.75 0.58 0.19 0.53 0.61 0.60 0.65
Minug 10plus 14 mesh ............ 0.49 043 0.186 0.37 0.37 0.40 0.36
Minug 14 plus 20 mesh ............ 1.78 1.65 0.33 1.31 1.62 1.52 0.92
Minus 20plus28mesh ............ 293 3.37 211 2.93 3.08 3.29 1.56
Minus 28 plus 35mesh ............ 7.92 9.81 7.62 7.89 7.50 8.42 4,64
Minus 35 plus 48 mesh ............ 32.38 37.16 38,29 32.88 31.33 31.97 24.20
Minus 48 plus 65 mesh ............ 3114 29.95 37.09 34.74 29.76 29.23 39.58
Minus 65 plus 100 mesh ........... 6.75 6.40 7.30 7.22 6.89 7.55 10.80
Minus 100 mesh plus 150 mesh ... ... 2.1 2.0 2.26 2.30 2.42 3.06 3.84
Minus 160 plus 200 mesh . .......... 0.70 0.59 0.88 0.99 0.91 1.19 1.42
Minus 200mesh ., ..,............. 0.86 0.61 1.45 1.65 1.20 1.29 1.45
Composite . . ....,,... e 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Table 32.—~Chemical analysis of minor elements in Ophelia samples (eastern area)

o T amERR I et

Hole Depth, Chemical analysis," ppm
ft A Ca Fe K Mn Mg Na Ti
) SN 0-12 3,320 159 4,360 1,320 100 174 286 401
-2 e 0-5 2,650 72 3,930 1,220 74 125 180 438
2 i 510 2,810 105 3,660 1,150 118 118 180 388
2 0 . 1017 2,030 <53 3,830 803 a7 <32 109 342
P 0-18 1,960 113 3,830 938 71 54 243 411
4 .00 v 012 2,370 89 4,240 1,330 108 48 240 324
§ e 0-11 3,200 206 3,870 1,660 108 147 438 475
1<0.02 ppm Hg for all holes
Table 33.—Screen analysis of Ophelia samples (western area}
Size Hole 6 Hole 7 Hole 8 Hole 9 Hole 10
0-5 f 5-10 ft

Plus1.0in ..... .0, 0.48 0 0 0.52 0 0.81
Minus 1.0plus 0.751In ............. 2,04 1.98 1.47 0.56 0.69 2.41
Minus 0.78 plus 0.500In . ......... e 9.32 8.02 2.98 4.03 5.10 4.33
Minus 050 plus 0.371in ............ 9.46 8.36 3.49 5.30 417 4.35
Minus 0.37 Inplus3mesh .......... 8.86 7.02 2.27 4.81 4.26 4.09
Minus3plus4mesh ............ . 5.27 4.80 1.49 2.80 2.37 2.55
Minus4plusémesh .............. 3.95 3.34 1.06 2.41 1.73 1.87
Minus 6 plus 8 mesh ...... e 2,60 2.22 0.76 1.62 1.14 1.18
Minus 8 plus 10 mesh ........ e 1,57 1.54 0.48 1.07 0.77 0.87
Minus 10plus 14 mesh ............ 0.96 0.94 0.33 0.70 0.51 0.52
Minus 14 plus 20 mesh ............ 230 278 0.97 1.87 1.47 1.62
Minus 20 plus 28 mesh ... ......... 3.59 4.21 1.55 2.69 275 278
Minus 28 plus 35 mesh .......... o 5.59 7.63 3.75 5.05 5.83 6.64
Minus 35 plus 48 mesh ............ 19.62 20.23 18.95 17.92 22.38 25.29
Minus 48 plus 65 mesh ............ 17.28 18.33 41.08 30.82 29.83 27.88
Minus 65 plus 100 mesh ...... e 4,02 5.20 12,44 11.26 9.41 7.73
Minus 100 mesh plus 150 mesh .., ... 1.46 1.97 4.03 3.97 4.30 2.9
Minus 150 plus 200 mesh ... ... ..... 0.66 Q.70 1.26 1.23 1.72 1.08
Minus 200 mesh .. .... .. e 0.97 Q.73 1.64 1.57 1.57 1.12
Composite . ......covvvveenan.s 100.00 100.00 100.00 100.00 100.00 100,00
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Table 34.—Chemical analysis of minor elements in Ophelia samples (western area)

Chemical analysis,! ppm

Samples from each of the upland disposal sites were
determined to have the properties necessary for use as
aggregate in general-purpose portland cement concretes.
In all cases the material in the disposal sites was clean
quartz sand and gravel containing few impurities and no
reactive or deleterious constituents, Due to the semi-
rounded shape of the particles, use in high-strength
applications is not recommended. Although a more

H Depth,
ole "
ft Al Ca Fe K Mn Mg Na Ti
B e 0-16 3,900 114 6,020 1,600 76 178 249 540
2N 0- 5 2,190 99 4,400 1,140 57 106 210 422
VA 5-13 2,950 62 3,960 1,300 102 78 150 470
2 0-16 3,300 <54 4,830 1,470 51 115 263 578
L 0- 5 3,750 99 4,470 1,820 91 104 381 440
10 i e, 0-12 3,430 107 4,480 1,800 92 143 314 529
120,02 ppm Hg for all holes.
Table 35.—TCLP results for Ophelia test site
Contaminant Conc, ppm Contaminant Conc, ppm
A .......... <0.014 Croo.vvvvnins <0.037
As ...l 0393 |[Hg .......... <0.001
Ba .......... 0.162 Pb .......... 0.158
Cd.......... <0.005 Se .......... <0.300
CONCLUSIONS

angular shaped material is generally preferred in asphalt
concrete mixtures, the samples meet all the other criteria
necessary for these mixtures and may be suitable for use
in certain applications. Sink-float analyses revealed no
economical heavy mineral values in any of the samples.
Results of the TCLP showed no sample to be a hazardous
waste.
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APPENDIX A.—STANDARD ASTM TESTS FOR AGGREGATE
USED IN PORTLAND CEMENT CONCRETE

Aggregate characteristic ASTM test method

Sampling ...... ... ... .. i D75
Gradation:

Coarseandfine ............ ... vunn . C 136

Mineral filler ............ ... viina... C 117

Finenessmodulus . ....... ...« vvnvrrens C 136

Unitweight ......... ... . . .. C29

Particle shape . ....... ... ... .. ... .. .... D 2248
Los Angeles abrasion:

COBT8E .ttt it e C 535

- C 131
Deleterious materials:

Clay and friable particles ................... C 142

Chert . ... e e C 123

Minus 200-mesh .. ... oot C 117

Organic impurities .. ......... 0 vievuninenn C40

Reactive aggregate . .. .........ccnvurvnnnnn C33



APPENDIX B.—TOXIC CHARACTERISTIC LEACHATE PROCEDURE

(TCLP, METHOD 1311)

Extraction solution #1
11.4 mL glacial acetic acid
Approximately 128.6 ml of 1.0 N NaOH
Dilute to 2 L with distilled water
Adjust pH to 4.93 + /-0.05 with 1.0 N NaOH

Extraction solution #2
11.4 mL glacial acetic acid
Dilute to 2 L with distilled water
Adjust pH to 2.88 +/-0.05 with 1.0 N NaOH

Crush sample to minus 3/8 in

Place a 5 g sample into 150 mL etched beaker
Add 96.5 mL distilled water
Cover and stir 5 min

Measure pH
If pH </=5.0 use solution 1

If pH >5.0 add 3.5 mL 1 N HCI
Stir 30 s
Heat to 50° C for 10 min

Cool to room temperature
Measure pH
If pH </=5.0 use solution 1

If pH >5.0 use solution 2

Add 100 g of sample to 2 L of extraction solution
Tumble for 18 h

Vacuum filter

Analyze filtrate as per EPA approved procedures
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