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Preface

The feasibility study described in this report was requested by Intra-

Army Order for Reimbursable Services (DA 2544) No. FC-82-0017 from the U. S.

Army Engineer District, Mobile, Alabama, dated 17 November 1981, to the Com-

mander and Director, U. S. Army Engineer Waterways Experiment Station (WES),

CE, Vicksburg, Mississippi.

The testing and analysis were conducted 'j personnel of the Geotechni-

cal Laboratory (GL), WES, under the general supervision of Dr. W. F. Marcuson

III, Chief of GL, Dr. P. F. Hadala, Assistant Chief of GL, and Mr. H. H.

Ulery, Acting Chief of Pavement Systems Division (PSD); and under the direct ".

supervision of Messrs. J. W. Hall, Jr., and A. J. Bush III, PSD. Slope sta-

bility analyses were performed with the aid of Mr. Yu Shih Jeng, Soil Mechan-

ics Division. The geological portion of the study was written by Mr. Charlie

Whitten, Engineering Geology and Rock Mechanics Diviic- The report was

prepared by Mr. D. R. Alexander, PSD.

The Commander and Director of WES during the conduct of the investigation

and preparation of this report was COL Tilford C. Creel, CE. The Technical

Director was Mr. Fred R. Brown.
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Conversion Factors, U. S. Customary to Metric (SI)
Units of Measurement

U. S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply By To Obtain e

acres 4046.856 square metres

cubic feet 0.2831685 cubic metres

cubic yards 0.7645549 cubic metres

feet 0.3048 metres

feet per second 0.3048 metres per second

inches 25.4 millimetres

4 miles (U. S. statute) 1.609344 kilometres

pounds (mass) 0.4535924 kilograms

pounds (mass) per cubic 16.01846 kilograms per cubic metre
foot

square feet 0.9290304 square metres
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PRELIMINARY INVESTIGATION OF A PROPOSED

PEARL RIVER CUTOFF THROUGH THE OLD JACKSON0

SANITARY LAN~DFILL

Background

1. The U. S. Army Engineer District, Mobile, Alabama, is currently evalu-

* ating several alternatives to reduce flooding near Jackson, Mississippi. One

*alternative involves excavating a chayinel through the old Jackson Sanitary Land-

fill. The proposed Pearl River cutoff is in southwest Jackson in the SW 1/4, -

S22, T5N, RlE (Figure 1). Figure 2 shows a location sketch of the landfill,

which was closed in the mid-1970's. The site referred to in the text includes

Lhe landfill of approximately 127 acres. The industrial waste generated in the

Jackson area includes, but is not limited to, waste from printing; plastic manu-

facturing; household cleaning compound manufacturing; cottonseed oil production;

insulation manufacturing; wood, metal, and cardboard containers manufacturing;

paint manufacturing and operations; meat and other food processing; metal fabri-

cation; furniture manufacturing; tool and die operations, bottling and canning

industry; concrete and asphalt industry; wood preserving; machinery manufacturing;

electrical generators; light bulbs and fixtures manufacturing; used oil refining;

and others that are identifiable through the Mississippi Manufacturers Associa-

tion's directory and city tax and permit records. Problems associated with exca-

vating a channel through a potentially hazardous landfill area ar. assessed. The

geotechnical information provided in this report will be used by the Mobile Dis- '"

trict in conjunction with a study performed by the Environmental Laboratory of

the U. S. Army Engineer Waterways Experiment Station (WES) to evaluate the over-

all feasibility of the proposed cutoff. The final evaluation will be addressed

in a survey report for the Pearl River Basin.

Purpose

2. The purpose of this study is to characterize the existing soil conditions

A table of factors for converting U. S. customary units of measurement to
metric (SI) units is presented on page 3.

4



along the proposed channel route, analyze data, and provide design recommenda-

tions. Special consideration has been given to the particular problems associ-

ated with excavation through a sanitary landfill. The channel design must be

such that little or no seepage of potential',y harmful leachate from the landfill

into the river will occur. There apparently has been no consideration of the

occurrence of general area flooding with consequent bank overtopping and land-

fill leachate entering the entire floodplain. This channel design is based on

geotechnical considerations only. An estimate of the required volume of earth-

work was made based on a preliminary channel design.

l-0

Field Investigations

* Preliminary

3. Before the field investigation, boring data in close proximity to the

site were obtained from the Mississippi Highway Department (MHD) and the Missi-

ssippi Geological Survey (lics). The MHlD foundation and channel change borings

are 0.75 miles north of the site along the Interstate 20 and 55 bridges over the

Pearl River floodplain (see Appendix A).

4. A chronological sequence of stereo aerial photographs (1940, 1949, 1955,

1959, 1965, 1972, and 1979) was obtained from the National Archieves and the

U. S. Department of Agriculture. Topographic maps published in 1963 and 1980

* were obtained from the U. S. Geological Survey (USGS).

Site description

5. The site is located in the Pearl River floodplain and is bounded by the

Pearl River to the northeast, east, and south. The prelandfill surface contained

point bar deposits ranging from el 245.0 to 265.0. Small stream channels from

4 the uplands cut into the northwest and southwest corners of the site before

emptying into the Pearl River.

6. The topography was totally changed by the addition of the landfill mate-

rial. Aerial photographs show that approximately 20 percent of the site area

along the western edge was being actively used as a landfill site in 1965. Data

All elevations (el) cited herein are in feet referred to mean sea level.

5

getcnclcniertosol.A stmt fterqirdvlm ferh

work wa mad bae on a prlmnr channeldesign.



5
from the 1963 USGS topographic maps show that approximately 1 x 10 cu yd of

landfill material had been added to the site. Increased use of the site from

1965 until its closure in the mid-1970's changed the topography from a rela-

tively flat floodplain to gently rolling hills ranging from el 250.0 to 295.0.

A comparison of 1963 and 1980 USGS topography maps shows that approximately

2.1 x 106 cu yd of landfill material were placed on the site during that time

period. A total of approximately 2.2 x 106 cu yd of landfill material has been

added to the site.

7. The proposed channel route is crossed by power transmission lines ap-

proximately 600 ft from the north end and by an 18-in. gas line buried 54 in.

approximately 600 ft from the south end.

Survey data

8. Rod and level data were obtained at 100-ft intervals along the center

line of the proposed channel. The profile is plotted in Figure 3. Station 0+00

is located at the north end of the channel route.

Drilling and sampling

9. A two-phase drilling program was conducted to (a) install groundwater

sampling wells and (b) obtain samples of the strata to a depth of 10 ft below

the proposed channel invert of el 227.0. Two wells, W-1 and W-2, were drilled

upstream (north of site) for background water quality, and four wells, W-3

through W-6, were drilled along the center line of the proposed channel cut

* (see Appendix B for boring logs). No soil samples were collected from the well

borings. Seven splitspoon sampling holes (DH-l through DH-7) were drilled along

the proposed channel cut (see Appendix C). Representative samples were obtained

from standard penetration splitspoon tests (SPT) at 5-ft intervals from the top

of natural ground (prelandfill surface) to a minimum elevation of 217.0. Fig-

ure 4 presents the locations, offsets, and a summary of the boring data, and

Figures 5-11 show the soil profiles from each boring.

10. Concrete blocks, steel beams, chain link fences, and other such items

were encountered throughout the landfill material. Boring DH-6 had to be re-

located seven times before the boring could be completed.

Stratigraphy

11. The local stratigraphy consists of Holocene or Recent Alluvium over-

lying Tertiary units. The MHD borings north of the site show 15 to 30 ft of

6



1

alluvial clay, silt, sand, and pea gravel overlying the Eocene Moodys Branch

and Cockfield formations (Table 1). The Upper Eocene Yazoo clay is the Tertiary

unit underlying the landfill site. The MGS electric log file of boring N-10,

the Filtrol Corporation Deep Monitor Well No. 1 located 0.75 miles west of the

site, shows that the Yazoo clay is approximately 100 ft thick with its base at

el 137.0.

12. The stratigraphic column along the channel cut consists of up to 30 ft

of landfill material, overlying 20 to 25 ft of Recent Alluvium, which overlies

the Upper Eocene Yazoo clay. The Recent Alluvium consists of a fining upward

sequence of clay, silt, sand, and pea gravel. A typical vertical section of

alluvium would have up to 1U ft of clay or silt overlying up to 25 ft of fine- -'

to-medium sand with less than 1 ft of sandy pea gravel at the base. Fine-to-

medium sand is the predominant material in the alluvium.

13. The Yazoo clay is a light green (light gray when dry), fossiliferous,

stiff, plastic, montmorillonitic (highly expansive) clay. The top of the unit

varies from el 233.0 to 238.0, except at boring DH-6 where the elevation dips

to 224.0 in a shallow channel-like feature. The deepest penetration in the

Yazoo clay was approximately 25 ft in borings DH-I, DH-2, and DH-3.

Groundwater

14. The water table at the site is primarily controlled by the rise and

fall of the Pearl River. On 6 January 1982, the water table varied from el

* 250.0 to 255.0. Heavy rains the last week of January 1982 brought the Pearl

* River to bank-full stage. Corresponding rises in the water table were noted in

the wells. Well W-3, located on the riverbank, was approximately 5 ft under 0

water at that time. No perched water tables were encountered in the highly

permeable landfill material.

Laboratory Tests l

15. Jar samples obtained from the seven splitspoon sample holes were sub-

mitted to the laboratory for classification tests. Sieve analyses were performed

W. H. Moore, 1965, "Hinds County Geology and Mineral Resources," Bulletin
105. Mississippi Geological Economic and Topographical Survey, Jackson,
Mississippi.
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on the sand materials. Aggregate grading curves for these samples are presented

in Figures 12-27. Atterberg limit values for clay materials are shown on the

boring profiles (Figures 5-11).

Stability

Cross section

16. The cross section chosen for stability analysis (Figure 28) was ob-

tained from data at sta 14+18 (DH-7). The profile consists of 6-1/2 ft of

highly plastic, fat clay (CH) overlain by 20 ft of sand and silty soil overlain

by 33-1/2 ft of gaibage. Although not a typical or mean cross section, it was

chosen as being critical due to the height of the slopes. The cross section

shows some of the garbage behind the slope removed and backfilled with the low

plastic clay (CL), silty sand (SM), and gravelly sand (SP) materials excavated S
from below since adequate compaction cannot be obtained on the landfill mate-

rial. Soil parameters were estimated based on laboratory results and Standard

Penetration Test (SPT) values.

17. Side slopes of IV on 3H were chosen as the minimum grade on which

construction and compaction equipment can operate safely and efficiently. Such

equipment will be necessary in constructing the low permeability boundaries that

are required.

Analysis

18. The design cross section was anlayzed for stability using the wedge

and arc methods. The wedge method was used to evaluate the upper failure plane

along the lower surface of the garbage. The arc method was employed to check

the stability throughout the entire cross section. Both analyses were performed

for the case of sudden or rapid drawdown of the water level from el 170.0 to

137.0. It is anticipated that this case will be the most severe since rapid

fluctuations in river stage are common along the Pearl. Figures 29 through

* 34 present results of the stability analyses. A minimum factor of safety of

* 1.20 was computed for an arc tangent to the upper surface of the CH material.

The failure plane extends through the SP and SM-CL layers at a maximum depth of

5 ft.

8
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Impervious Boundary

19. Environmental restraints possibly will dictate that measures be taken •

to prevent seepage of potentially hazardous leachate from the landfill into the

river. If such restraints are required, a practical solution would be to blanket

the sides of the channel with the CH material that will be excavated.

20. Eliminating the seepage problem with a low permeability blanket would

create another problem. In the case of rapid drawdown, the hydrostatic pressures

behind this blanket would be extremely high bringing about the possibility of

blowouts in the clay liner. Some type of relief system, such as backdrains,

seepage trenches, or relief wells, would be required to guard against failures

of this nature. If environmental restrictions require that the bleedoff from

such a relief system be treated, the more costly alternative of wells and pumps

would be recommended to transport the contaminated material to holding ponds.

Backdrains or trenches might be considered if the bleedoff could be allowed to

seep back into the landfill or be discharged into the river. -•

21. With the significant design and construction effort to create a bound-

ary between landfill and river, some type of protection against erosion of the

clay liner should be considered. Alternatives would include chemical stabiliza-

tion with lime or cement, fabric or membrane liners, and riprap. Riprap placed

along the slopes beginning at the CH layer and extending upward along the slopes

should prove to be the most reliable solution under these circumstances. Based

on the results of tests performed locally on the banks of the Big Black River,

a thickness of 12 to 18 in. is recommended. Locally available riprap will have

a weight of approximately 165 lb/cu ft. Gradation limits are summarized in the

following tabulation:

12-in. Thickness 18-in. Thickness
Percent Lighter Limits of Percent Lighter Limits of S

by Weight Stone Weight, lb by Weight Stone Weight, lb

100 35 - 86 100 117 - 292
50 17 - 26 50 58 - 86
15 5 - 13 15 18 - 43

*g

Office, Chief of Engineers, U. S. Army. 1971 (May). "Engineering and Design,
Additional Guidance for Riprap Channel Protection," Engineer Technical Letter
No. 1110-2-120, Washington, D. C.

9



Methane Gas

22. The presence of methane (natural gas) during excavation poses a poten-

tial safety hazard. If gas quantities are sufficient I large or concentrated,

any open flame or spark could cause the gas to ignite. There have been inci-

dents reported stating that diesel engines are difficult to stop if the air

intake is rich in methane; however, most problems due to methane occur in situ-

ations where ventilation is poor. Measurements by the WES Environmental Labora-

tory show that the methane level at the site is considerable but probably will

not be a permanent factor since the excavation will allow the gas to vent rapid-

* ly. The drilling crew reported no trouble with methane during the field explor-

ation. However, the methane level should be monitored throughout the project to

* ensure the safety of construction workers.

Earthwork

23. Estimated quantities of earthwork for the proposed cutoff were calcu-

lated based on the channel design configuration (Figure 28). Six cross sections

were chosen along the channel route at locations where boring data were available.

* Figures 35 through 40 show these sections and the areas used for the volume com-

putations. Table 2 presents the computed volumes of cut in such a manner that

the quantities of garbage, CH, CL, SM, and SP are readily distinguishable.

24. The amount of clay (CH) required for placement of a 5-ft-thick capping

to a distance of 40 ft behind the slopes and for construction of a 3-ft-thick,

low-permeability blanket over the slopes was calculated, as shown in Table 3.

A shrinkage factor of 1.25 is assumed for the borrow material. Based on these

calculations, a quantity of 2000 cu yd of CH soil would be required from some

other source.

25. The amount of backfill required to replace the garbage immediately

behind the slopes was computed, and the results are listed in Table 4. A shrink-

age factor of 1.25 is assumed for the borrow material. These calculations show

that a sufficient quantity of CL, SM, and SP materials will be excavated to meet

the backfill demand.

10



26. The required volume of riprap to provide an 18-in.-thick protective

layer beginning at the heavy clay and extending upward along the length of the

side slopes was calculated, as shown in Table 5.

Summary

27. The proposed channel bottom, el 227.0, will be in Yazoo clay, except 0

at boring DH-6 where it will be in alluvial sand. The Yazoo clay is 2 to 3 ft

below the proposed channel bottom at boring DH-6. A typical vertical section

along the proposed channel cut will have 5 to 10 ft of Yazoo clay overlain by

20 to 25 ft of alluvium, which is predominantly fine-to-medium sand, overlain

by up to 30 ft of landfill material. Yazoo clay excavated from the channel cut

is the only suitable material at the site that can be used for the upper bank

blanket.

Recommended Procedures

28. The design procedures recommended as a result of the investigation are

as follows:

a. Side slopes of IV on 3H are recommended to accommodate construction

and compaction equipment. Preliminary stability analyses yielded

a minimum factor of safety of 1.20.

b. An estimated 573,000 cu yd of landfill material must be removed

to another location or placed back on the landfill and covered. i

The quantity of cover material will be dependent on the desired

cover ratio.

c. If environmental restraints require the minimization of leachate

infiltration into the river, the placement of a 3-ft-thick (mini-

mum) CH liner along, the side slopes is recommended.

d. If the cutoff design includes a low-permeability liner along the

sides, a relief system should be designed to relieve the hydro-

static pressures during periods of rapid drawdown. The type of

system will be dependent on environmental considerations.

e. Riprap along the side slopes is recommended to prevent erosion of

I11



the clay blanket. An 18-in. -thickness of riprap on the slopes

would require 20,000 cu yd of stone.

f. Methane gas levels should be monitored throughout the excavation.

It is anticipated that the gas will vent quickly and cause no

major permanent problems.

~.The earthwork quantities shown in Tables 2 through 4 should be used0

in the cost estimate. A total volume of 830,000 cu yd is to be

excavated. Of this total, 80,000 cu yd are CH, 177,000 cu yd are

CL, SM, and SP soils, and 573,000 cu yd are landfill. The exca-

vated CH material will be used to construct the clay blanket

(50,000 cu yd) and cap behind the slopes (32,000 cu yd). An addi-

tional 2,000 cu yd of CH material must be acquired from another

source should the liner be included in the design. The excavated

CL, SM, and SP soils will be used to backfill behind the slopes

(150,000 cu yd). An excess of 27,000 cu yd will be available as

possible cover material for garbage.

12
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Table 3

Required Volume of CH Material

Required Average Surface Accumulated Total
Station Length Distance Required Area Volume Volume Volume

ft ft ft Length, ft sq ft cu ft cu yd cu yd

0+00 244

424 228.5 96,884 290,652 10,765

4+24 213 19,765
334 119 66,466 199,398 7,386

7+58 185 18,151
277 147.5 40,858 122,573 4,540

1+5 10 447 226.5 101,246 303,737 11,250 2,9

14+82 343 33,941
248 235.5 58,404 175,212 6,489

17+30 128 40,430
(for 3-ft clay liner)

Required volume of CH 40,430 cu yd (*1.25) =50,538 cu yd
for impermeable liner

Required volume of CH 25,630 cu yd (*1.25) =32,037 cu yd
for 5-ft capping

* behind slopes

*Total CH required - 82,575 cu yd

CH excavated - 80,468 cu yd

CHi to be acquired

* from other source -2,107 cu yd

*Shrinkage factor.



Table 4
Required Volume of CL, SM, and SP Soils for Backfill

Average Accumulated Total

Station Area Area Distance Volume Volume
ft sq ft t ft cu yd cu yd

•0+00 1,763 ]
2,127 424 33,4024+24 2,490 33,402

42 1,887 334 23,343 3

7+58 1,283 56,745
913 277 9,367

10+35 543 66,112 -
2,148 447 35,562

14+82 3,752 101,674
1,951 248 17,921

17+30 149 119,595

Required CL, SM, and SP

for backfill = 119,595 (*1.25) = 149,494 cu yd

Excavated CL, SM, and SP = 177,326 cu yd

Excess CL, SM, and SP = 27,832 cu yd

* Shrinkage factor.

.0

. . .

tS



Table 5

Volume of Riprap Required for 18-in. Layer

Required Average Surface Accumulated
Station Length Distance Required Area Volume Volume Total Volume

ft ft ft Length ft sq ft cu ft cu yd cu yd

0+00 244
424 228.5 96,884 145,326 5,383

4+24 213 5,383
334 199 66,466 99,699 3,693

7+58 185 9,076
277 147.5 40,858 61,287 2,270

10+35 110 11,346
447 226.5 101,246 151,869 5,625

14+82 343 16,971
248 235.5 58,404 87,606 3,245

17+30 128 20,216

• - r? .

S '-

0

w .°- - --. .



I PROPOSED CHANNEL

% ENE LN

PEARL RIVER

SCALE'

Figure 1. Location sketch with proposed cutoff marked
in 100-ft increments
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Figure 3. Center-line profile along proposed channel route
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EL DEPTH: DH-11
FT MSL FT I STA 0+421

274.50 01 _____ _______________

GARBAGE

STANDARD.
PENETRATION
SLOW COUNTS k

11"1
8|

261.25 13.251 _____ _______________

216_g GARBAGE:

,e56.25 18.25,

3 3!

LEAN CLAY - CL k
Of

4 LLLEPL . F.' D - 1
4! 41 36 18 18

6 WATER TABLE ~~~~~246.25 28.25 ______ ________________

VARIES WITH
RIVER STAGE 91 19 SILTY SAND SM L. BROWN:

241.25 33.251 . .=

** -491 SAND SPL BROWN'

236.25 8.251

!-- ' 181

2 FAT CLAY- CH _

-INVERT EL 227.01 c
LL PL! Pl =

-2! 88. 4 4

201 27

1 41 8 181

-

213.00 61.5 _____ _______________

Figure 5. Boring profile from sample site DH-l

,S. W --- _.- AN - SP -. -BOW
!
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DH2

EL DEPTH I DH2FT MSL FT ST030
129 FT RIGHT

271.90 01 OF -

GARBAGEI

0 STANDARDj -
PENETRATIONI

249.40 22.50 1 BLOW CUT

VARIES WITH TRACE ORGANI1C7 r
WATER STABLE} 1j SLYAN-SM

RIVER STAGE 243.651 28.251 _____

151~ 29'*_ ~ J SAND -SPI
GRAVEL UP TO 1/2"
TRACE ORGANIC

*331* 50+.

233.65 38.251 _____

10O 14 19

INVERT EL 227.0 112!2 LLI PL P1!
-~ ~ -5 21 34,--- 8'2

1-621 29 FAT CLAY-CH

!521 3

210.46"61.50 L5 040

Figure 6. Boring profile from sample site DH-2



-: - i -- ~--

~-e0- -

EL DEPT" D-3

FT MSL FT STA 4+24t

274.10 0! 124 FT LEFT OF Ct:

-0

GARBAGE

STANDARD1

WATER TABLE PENETRATION'
VARIES WITH / 245.10 29.001 BLOW COUNTS-
RIVER STAGE

SILTY SAND - SMi
WITH ORGANIC (ROOTS
AND DECAYED WOODI- --
SOME ORANGE -

29 DISCOLORATIONI

235.85 38.251 '_"

121 201
--- - 27!,

0

- 24 FAT CLAY - CH
INVERT EL 227.0

-k 15 2 &

0 28:

- 21

LL PL P

212.60 6l.0 83 28 55

Figure 7. Boring profile from sample site DH-3
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EL DEPTH DH-4
FT MSL FT STA 7+57 -S

276.10 0 114 FT RIGHT OF _

GARBAGE -.

STANDARD
PENETRATION

249.60 26.50 . BLOW COUNTS

SILTY SAND (SM)
9 ORGANIC STRONG ODOR

WATER TABLE - 43 50+ FREE WATER
VARIES WITH
RIVER STAGE 242.85 33.25

*. 36 40 GRAVELLY SAND - SP
!, --- o GRAVEL UP TO 1/2"

237. 85 38.25 -
4 10 12 LL PL P1

10 15 27 FAT CLAY -CH >- •

I N V E R T E L 2 2 7 .0 E 2 5 3 6

f 12
219.60 56.5 12 30

Figure 8. Boring profile from sample site DH-4
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1

EL DEPTH DH-5
FT MSL FT STA 10+35

257.60! 0t 12 FT LEFT OF CL

STANDARD GARBAGE
PENETRATION

252.60 5.00 _BLOW COUNTS

0 0 0 LL PL PI

- 3 4 LEAN CLAY-CLI ;
WATER TABLE 245.751 1.851
VARIES WITH
RIVER STAGE SILTY SAND - SM'

4 TRACE ORGANIC. FREE]
- 8 WATER, STRONG ODOR :

239.35 18.251
-1 15 16

16 SAND -SP

234.35123.251 __

FAT CLAY - CH,

-. INVERT EL 227.0': 12 14

12 1_27

115 LL PL PI
216.10 41.5 - 20 782751

Figure 9. Boring profile from sample site DH-5 S

i t



EL DEPTH 
DH-6

FT MSL FT STA 15+46

282.3 0 30 FT LEFT OF .

15+46

GARBAGE'

STANDARD
PENETRATION
BLOW COUNTS

IF 248.80 33.50' ___ _ 10
- SANDY CLAY - CL >1

LL PL P WITH ORGANIC (DECAYED q.

WATER TABLEI 245.30 37.001 _ 39 18 21 :WOOD. TRASH) (.

RIVER STAGE 85SLTM

2 .0 43.25'_____ _____________ __

SILT - ML

6 1
91_4 LLI PL 1  PI

~25 1I 25 1 0 
.

229.05 53.25 .1

INVERT EL 227.01 20 SILTY SAND-SM

224.05 58.25 _,

1L7 20 34LL PL P1. -3491 2269

FAT CLAY - CH (3

A24
215.80 00.50- 50+

Figure 10. Boring profile from sample site DH-6

v0 w .. . so . . . . . - ---



[S

EL DEPTH DH-7
FT MSL FT STA 14+18

286.8 o 148 FT LEFT OF _

GARBAGE

I I

STANDARIj
PNET RAT ION

253.30 33.51 ____ BLOW COUNTS
-17J 171 131 SILTY SAND -SMI ~

248.55 38.251 _____

WATER TABLEJ1fa 31 SILTY SAND - SM;;

VARIES WITH t
RIVER STAGE 243.551 43.251 _____ ____ ____________

1SAND - SPI

WITH FINE ORGANICI

L4_i GRAVELLY SAND - SP
11GRAVEL UP TO 3/8"1 I

233.55 53.25 __ ___ I
131

211

INVERT EL 227.0 gI FAT CLAY - CH! ,0

0 35 LL' PL P1
215.3 71.5 88 25 6

Figure 11. Boring profile from sample site DH-7
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APPENDIX A

SELECTED SAMPLE BORING LOGS FROM THE

MISSISSIPPI HIGHWAY DEPARTMENT



MIS9SSIPPI STATE HIGHYSAY DEPARTWENf 
w(b

I LSI ING DIVISION

MOIL BORING Lor

Ho*I* Mo.: Z.~ '~ ~(Co. No. Site No. - Hole No.)I Sneer ..L
FineotectlN.: - : g: ( )9) P . County: H 2 tDistrict Ito., -

Statin No.: Oftset: in Prop. Owner: 12 cg-. f)., i,-

Date Satet J-A, Data Completed: /0~- ~- 6 Sample, Type: .S7/,± .. . , !

Sattie [lMY.: Z~.'
4 Hole Depth: L..arpioi Hammer: We, lt: n Type: V

Sa.~~~~~Ie ~~~Data Submitted By: .- A l , rc.j...j

Sambl Et S .S. Btow$
_______ ______ thi LoS Sample Description

_~~LzE Z2...

40C.

uw~~ MD Ca rSalmia F VF--

Lima of Cb1Ilk Gra"I Os~amtera as*l"v

silt~ Mai

qW _ __ _ _ _



For

MISSISSIPPI STATE HIGHWAY DEPARTMENT
TESTING OIVlSION

0111l Undt No. A- SOIL BORING LOG

Hole No.,25.20LI(Co. No. - Sie No. - Hole No.) Sheet / of__
PeoeCt No.: (. _ -A.. ( : j/ Couty: , /i. Distlict No.: 5
aise No.: I4 - Offset: -1 L, 1 .4; Poop. Ownr

Off Stated: DaLe Completed: 6 -/_9 -A Samplel Type: T
Sdiace Ele.: ate 3 Ilt ea: /_"_._ _: _47_.

Casing Le-- l: . O ,olled by: " . . .. "
Remarks: -4t.ef'A VY

Gata Sa..fed By:

Simple Eop l olv. Log Sample Doseuption

09-04MY, fks'e _qr7f# -9-We,

O i jit4ed

" ,4/9j /, , v,.er,,.u /'oy#il .,'/,

- 2 h" / z1.3 -.
a7~ '#b'

7- 0 C 6 /A

Saw ~ ~ Clay of Shelf mica FV-- DiGatomiete FaA
Lime a CM&ES Gravel OsawiI- Matsl,, Fotillif ous

Soll OFJ Marl

Sew . S - S - - 1 . r



Foi L-

MISSISSIPPI STATE HIGHWAY DEPARTMENT
TESTING DIVISION
SOIL BORING LOG

Hole No& z 5 7 (ca. No. - site ho. -Holi No.) hc
Projectile.: .. v 3.IL-a....C aety, D wolf . No.: *******,~

Steffan Ne.: Z-54 Ql Qffe Plop. Onr
DaeSue:~zL~...Date Couplete: 13-- Somtlei Type:_ = ;

Sudane Elev.:~fA H -,1ole Depth: S/AL.L. S inpfor Hammer Weight: 0.Type: m'pp

Dalact m Sam0e By:d by:;2

Sapl Dpt Ea. iiBlws LO Smpe esgpie

.49h .0/1a, 4eA U~e

Dds~ Saimili By:~

co0

Dol Ele CBos- LsSml ecito

7,m 0 L Sw I
.48 if 0*ily-

era omtrei la 6

- h o ' ~ ~~~ 4 .0_1 o f_ _ _ _ _ _ _ _ _ _ _ _

Ii Clay.v Shaleta tie aeeeella A

thmn 0 Cat Gowel 0rge.k Maleotel (~J FaaatimaB



APPENDIX B

WELL BORING LOGS W-1 THROUGH W-6



2.NI Sb.T OF- I

Pearl River Cut-off I. DA- -O -LVTO SHOW TT & P jJ
.3. ANUAC~uEWSDESIGNATION OF MKILL.

3. ONILLINO AGENCY Fail inix
Waterways Experiment Station M5 TOTAL NO. OF OVN-16". ,.YTIKK

A, MO&- NO A AI- . u. URDIEN SAW-LES TAKEN !' 0 0

E ' N_____"__O___am__________________1 TOTAL MUNGER COKE 0O0E99 0
Clyd.~~I Erk 6 LEVATIONOKROUNO WATER 244.97'(7 Dec)

IS DATEr~ MOLEEV

N. ~ ~ ~ ~ -u jIETOOM3~I.DT OE 7 De,. 81 8 Dec 81

IT. ELEVATIONI TOP Of HOLE 256.97 ft (MSL)
3. TMIcAKEss OP OV9RSURDE 21.5 ft 19 TOTAL COME RECOVERY FOR VOKING 0) %

DEPTH SKILLED INTO ROCK --- El IN~I~~~HPCTM..p
S. TOTAL DEPTH OF HOLE 21.5 ft

19EAINDPH1990 CLASSIFICATION OF UATERIALS S CORE Rox OK REMARKS
AECOV. SAMPLE (1),N~

5
IS -l. 11

. b 9 A

236.97cla-ron, micaceous ith olow stem auger wt
25.7roots in uplper few inches wood-knock out plug in

he bottom was used t
Z.,54. 7 slilt-brown to gray, finely na tall the well. The

laminated and was allowed to col-
252.97 apse around the well

5 Z sil1t-tan, clayey creen when the auger
as pulled out of the
-ole. An open auger was
sed to drill to the

ater table (12.0 ft).

10 0

244.97 s;and-gray to white, fine to
z medium silty sand, micaceous

silt and fine Sauid content

15 decrease with depth.

20-

235.47 - - _____________-

Bottom of hole at 21.5 ft c

ZIi
ENG POEM 1336 PIVIOSevDITJONPs AREDUO-LS.ET RJC

10AM I P1(*NLCN)earl River Cut-off

NIP WIPAWIF VCE VW



Mel. #me. W-2
I STALLAIN ISWEET1

DULLING LOG Waterways Experiment Station or SHIETS

I. PRJECIS. IZE AMD TYPE Of SIT Uollow stem auger
Pearl River Cut-off .. DTMFREMASMSON(D~m.

-OCA -_ON rc.g... - 9.6w. MSL
DRILLNG AGNCYI1. MANUFPACTURER'S DESIGNATION OF DRILL

Waterways Experiment Station Failinit
S3. TOTAL NO. OF OVER. 100-UN0EO UMGSSTU...Ea

IL MOLE 8MG. IA. &.bOE - o11.! GURDER SAMPLES TAKEN
W-2

SL NAME OP DRILLER 16 TOTAL NUNDECR COME MOXS --
CldeDrkeI. ELEVATION GROUND WATER 259. 98 f t TsDec3

(MVERTICAL O..IEL.*E D... -PRM VERI. 1A. DATE MOLE 8 Dec 8 1 8 Dec 81
7. TICKNSS O OVEB~ne 22. ft 7. ELEVATION TOP OP MOLE 268.98 ft (MSL)

9. OPTN DRILLED INTO ROCK -- 8. TOTAL CONE RECOVERY PC" BORING 0

S. TOTAL DSPYNH OF "OLE 22.0 ft !=ICA EOISPVA..

6LEAIN .. 1CCD CLASSIFICATION OF MATERIALS % CONE B0x on REMARKS
ELEVTIONOEPT LEGND RTV SAMPLE (O,ffiA ~w -- =.I.*p~

268.98 clay- -Drown, S11ty with A Hollow ate. auger wxtn

266.98 grass roots in upper 0.5 ft a wood knock out plug
in the bottom was used

silt - brown to gray, finely to install the well. ;

laminated, clayey-silt; clay The sand was allowed to
content decreases with depth collapse around the wellZ

screen when the auger
was pulled.

An open auger was used
Lo drill to the water

259.48 10table, which was at the
0- sand -white, medium, miua- base of the silt

ceous (9. ft). z

15

20

246.98-- -- -

Bottom of hole at 22.0 ft

ffr OA 18 36 PRE9VIDS EDITION$ ARE OSSOLT.~t.
MAR 71 Pearl River Cut-off IVW-2

(TRAMILUCSIVf



I.PROJE LOG 10. SIZE AND0 TYPE OF BIT Hollowstem auger

12 MAOUACTUEO' DESIGNATION OFDRL
17+35 41 ft Eof

S. BRILLING &BE NCTFiln

Waterways Experiment Station *~TOTAL NO. OF O ,*u*. Hbt2aRN

C HOLE NO. (A. &AF - *.. 011SUROEM SAMPLES TAKEN

- ~ ~W-3 14 TOTAL NUMBER CORE ROXES --

S. NAME OP DRILLER

Cl yde Drake 15. ELEVATION GROUND W*TER 240.80 ft (11 Dec)
N. DIRECTION OP AOE,-o'e.

8J~sv.... J..H.HS o. ,.o.'11 e... 81 !12 Dec 81
__________________________________ - 1. ELEVATION TOP OP HOLE 254.80 ft (m~S)

7. THICKNESS OF OVERRIIROEN 31 .0 ftITALCRREORY0.BINS
0 DEPTH DRILLEDOINT ROCK IS SIIAJR OF! INSPEC .

P. TOTAL Of""NOF HOLE 31.0 ft
CLASSIFICATION OP MATERIALS %cm COoE oftO REMARKS

GLEAIO1O. E10 coY.. SAMPLE 009,H11I.~1 *. *I*

4.80 - salndy - ilt, brown -(pushed Drilled with hollo1w
over site by bulldozer) stem auger, pulled

252.80 auger anti used 6"

sIt - tan to brown, finely steel casing to place
laminated with some fine gravel pack around

-. sand; increase in size and well screen.
5quantity of sand with depth

10

15
239.30 sand - gray, fine, silty An open auger was used Z

sand with scattered silt to drill to the water
lenses; wood fragments up table (15.4 ft). Z
to 2" long scattered through
out; pea gravel a few inches

20 thick at base

23230cloy - green, fossilferous;

stiff, plastic

25 (Yazoo clay)

227.42- _____________ - -

Bottom of hole at 27.38 ft Z

ZS

ZS

Z0

EIG FORM 1836 PEII EDITIONS ARE OUIOLETR HOarE r.vrCu-f
MA 7 RWANfLUCENR erlrvr u-f W-3

IMF -----



_hI. Me. W-4
Vl~~i INETA6LATION tt

LI LOG7 - Waterways Experiment Station op j sLe.S
M* PomJSeT 0. SIZE MO TYPE OF SIT Hollow stem auger
Pearl River Cut-off OVON MSLOCATION (C..dS..I -. S~a NLL

14 + 42 on * 1. MALUFACTURCWS DE|9SNATION OF DILL

. DRILLING *AGeC Failing
Waterways Experiment Station S-. TOTAL NO. Or OVE.
. HOLE NO. (A - *- "B d. .URDEN SAMPLES TAKEN° '

A W4 14 TOTAL. MUTE COR OES -

S. NAME OF MRILLER
Clyde Drake IS ELEVATIONGROUNO WATER 248.23 ft (15 Dec)

4. DIRECTION OF HOLE IS. DATE MOLE 1- I s

YVE1nICAL -INCL.IEC 0-- CE. Fo. veRY. 14 Dec 81 i 16 Dec 81
7. THICKNESS OF OVERBURDEN 0 7.tELEVATION TOP OF MOLE 281.63 ft (MSL) -

4 . TOTAL COME RECOVERY FOR BORING 0
N. DIPTN DRILLED INTO ROCK --

9. TOTAL DEPTH OF COLS 44.0 ft
ELEVATION DEPTN LEGEND CLASIFICATION OF MATERIALS %COME !OX ON REMARK$

RECOV. C..MPLE VD,UI#.4 I=S -t- t... =hI .4
ERY SO. .smI. *IW. ifIUCK

" b " d " -
28163 - garbage with a I ft clay Used an open race auger

soil (over to water table (33.4 ft)::
then a sand bailer to
install 6" steel casing Z7
to the top of the Yazoo

5-- clay aL 44.0 ft.

5.
2Z1- .

-- Z-

20-

25-
255.63 clay - brown, plastic
254.63 _ 'sand - gray, fine to medium

silty sand; pea gravel in
the bottom I to 2 ft.

30

3

237.63 -

Bottom of hole at 44.0 ft
Top of Yazoo clay

AROJEC t 
1 5,1. NO.

ENG FORM 1836 PEVIOUS EDITIONS ARE OBSOLETE. POE RivL Cut-o
71 (RANSL C T) Pearl River Cut-off W-4

INS,- - - ---



Hole Ne. t4- 5

DIVSIO NALATION ASHCET' 1
DRILLING LOG Wate(rwayvs Experirent Stat Ion orF SHNECTS

I. PROJECT 2C. SEAO 5fOF SIT HAollocw stein auger
Pearl River Cut-offH

.LOCATION (oS...SICJMSL

5 + 92 5 ft west..7 of DR2MNFCUES EINTO FSILL
C. DRILLING AGQECCY Fail ing
Waterways Experiment Station *3. TOTAL NO. OF OVER. I ........ nCC~uCE

C. OLE NO. (A, I~t- ~ 5. SURDEC SAMPLES TAKER -
-Hh.6W-5

L HM O DRLLE 1 TOTAL NUMBER CORE ROXES 0

C I yd DrakeIS, ELEVATION GROUND WATER 246.00 ft (16 Dee)

fU.ERV.OA. EJIKCLIKRO -- OgC. FCOM VENT . 16 De0L 81 1 7 Dec 8 1

T. TICKNSS f OVRDUO904 it.7, ELEVATI ON TOP OF "OLE 262.90 ft (MSL)
7. THCNS F VRUO 1.5 ft ~TOTAL CORE RECOVERY FOR CIORINO

0CA1rDP"IE.0 CLASSIFICATION OF MATERIALS 4CORE no. OR REMARKS
ELEVTIONDEPT LEGCO ~ *, RCOV. SAMPLE 01111.14 1M,. -.. .. .IS

262.90 garbage with a 1.U It ci~y usedi lio1low stem auger
soil cover t rl h oe

Woman's stocking placed

around well screen to
keep fine grain materialr

- out of PVC pipe. Silt
5- allowed to collapse

- around the well screen
as auger pulled out of

hole. The hole was
drilled under a power
line, so t he mast was

252.5lo ra- 'ised.
z silt-gray with some fine ntr

- sand, changes to tan color Water table at 16.9 ft.
- below the water table

- (16.9 ft); pea gravel <1 ft

15 thick at the base of the
silt

200

3 clay-green, fossiliferous,
30= stiff, plastic

231.40 -__ ty.-, 'la11

Bottom of hole at 31.5 ft

7-0

EMG OM 836 PREVIOUS EDITION% AR* OVIOLETE. lPeaOJI River u
5

RO.

(TRANSLUC9107

INS qr - -----



Hole He. W-6
OINTALLATION I 10s4ET

DaLLei LOG WaterwaSt Experiment St ion Iof 1 s__s_ _

MI. SiZe MO TYPE OF DST Hollow stem auger
Peatl River Cut-off .1. DATUM FON ELEVATION WONN(3M.JI[

Lt.DCAT*OM Ic-MN.. -. 8,AN HSL

3 + 32 on L 01._ , MANUFACTUREWS OE*ONATION OF DRILL
& DRILLINO AGENCY Failing

Waterways Experiment Station o3. TOTAL 0O. OF OVEn- !I&SVIIRO UMSKSTUS90
4. NOLE NO. (A. .- -& . 109 HIl OUNEN SAMPLES TAKEN! 0

L MACO I 14. TOTAL MUNGER CONE SOSES 0

A. McNamra Is. ELEVATION GROUNDWATEN 244.53 ft (19 Dec)
4. DIRECTION OF OLE IITA TSO I COWLSTSO

SvERC., f l- ,RD --- -o* -, . . DATE HOLE I 19 Dec 81 i 21 Dec 81
S7.ELEVATION TOP oF HOLE 273.53 ft (MSL)

7. THE, oP OVESUNOE 42.0 ft 0. TOTAL CON. RECOVERY FOR ORNG 0 • .

9. TOTA. DEPTH Of HOLE 42.0 ft
MIT. CLASSIFICATION OP MATERIALS CONE SOx ON EMANKS

REGjWAfRIL COV. ISAMPLE (D= ,_:~ MARKS ... *w~DET EED(OeeeVS~i EnV SO. A.A.*j. I.4.U.H

273.53 garbage with I ft of sandy An open face auger was
silt soil cover used to open the hole to

the water table (29.0
ft) then 6" casing was
installed and a sand

5 bailer used to open the -O
hole to 38.0 ft (top of

Yazoo clay). The casing
was pulled and hollw
stem auger was used to
drill into the clay.

10 - The sand was allowed to
collapse around the well
screen.

259.03 --

15 - sand - gray, fine to medium

silty sand; grades downward

into a medium sand with some
fine sand and silt, changes
to white color below the

20 " water table (29.0 it); pea "-
gravel in lower I ft.

25

m0

30

35 -

235.53 2 - clay - green, fossiliferous.

stiff, plastic
0 -- (Yazoo clay)

231.53- -

215bttom 
of hole at 42.0 ft

ENG FO*M 18 36 PHsvnOus EDIIOS AEDLEYS Oc OLE "O.

A 71 " Pearl River Cut-off W-6
(TRANSLUCEJPT
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APPENDIX C

SAMPLE BORING LOGS DH-1 THROUGH DH-7
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In accordance with letter from DAEN-RDC, DAEN-ASI dated
22 July 1977, Subject: Facsimile Catalog Cards for-. Laboratory Technical Publications, a facsimile catalog

card in Library of Congress MARC format is reproduced
below.

Alexander, Don R.
Preliminary investigation of a proposed Pearl River

cutoff through the old Jackson Sanitary Landfill / by
Don R. Alexander, Charlie Whitten (Geotechnical Laboratory,
U.S. Army Engineer Waterways Experiment Station). --
Vicksburg, Miss. : The Station ; Springfield, Va. ;
available from NTIS, 1982.

76 p. in various pagings : ill. ; 27 cm. --
(1-iscellaneous paper ; GL-82-14)
Cover title.
"September 1982."
Final report.
"Prepared for U.S. Army Engineer District, Mobile."

1. Channels (Hydraulic engineering). 2. Floods. ' .
3. Pearl River (Miss.) 4. River channels. I. Whitten,
Charlie. I. United States. Army. Corps of Engineers.
Mobile District. III. U.S. Army Engineer Waterways

Alexander, Don R.
Preliminary invest:oation of a proposed Pearl River : ... 1982.

(Card 2)

Experiment Station. Geotechnical Laboratory. IV. Title
V. Series: Miscellaneous paper (U.S. Army Engineer
Waterways Experiment Station) ; GL-82-14.
TA7.W34m no.GL-82-14
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