PARTNCRS CFFICERS
EUSTIS ENGINEERING COMPANY
. . ELETIS ENGINEERING CO INC
J.BARES CURTIS SOIL AND FOUNDATION CONSULTANTS
RLO C € AESSOCIATED WITK
BORINGS ¢« TZSTS ¢ ANALYSES ELETIS ENGINLERING CO.
CHABLES A PAAGG 1016 1076 . 3011 28> STRECT CHAIRMAN OF THE BOARD
Reoe.c.r. METAIRIE, LOUISIANA 70002 J.BRCS EUSTIS
JOHN W ROACH. uR P. 0. mOX 8708 PRESIDENT
' HETAlRIE, LOUISIANA 70011 JOMN W, ROACH, JR.
RLO.C. L. .
©c PHONE (504) 834-0157 CCORP. VICE-PRESIDENT AND
GLRALD A. BRAGG CHIEF ADMINISTRATIVE OF FICER
REQ.C.E. GERALD A. BRAGG
VICE PRESIDENT AND
LLOYE A HELD, UR, 12 January 1984 CHIEF ENQINEER
REG.C.E. LLOYD A.HELD, JR.

Modieski and Masters
Consulting Engineers

John Hancock Building

1055 St. Charles Avenue

New Orleans, Louisiana 70113

v

Attentilon Mr. PBarney Martin

Gentlemen:

Picoimetrie bata - lest Section

Sewerage and Water Board of New Orleans

Metairie Relief Canal

Station 617+50 to Station 663+00 . ]
Orlcans and Jefferson Parishes; Louisiara -

—

This report contzins piezometric data oStained before, during
and after cxcavation of a test section in the Metairie Relief
Canal located in Orleans and Jefferson Parishes, Louisiana.
Verbal authorization to obtain piezometric data was received
{rom M1 Barncy Martin of Modjeski and Masters, Consulting
Engineers for the project. Excavation of a test section was
recommended by LEustis Engineering Company to assist the
Sewerage and Water Board in obtaining a permit from the Corps
of Enginccrs for the planned improvements to the Metairie

Relief Canal between Station 617+50 and Station 663+00.

The purpose of a test section is to develop more definitive

information regarding the potential for a blow-out at the
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landside toe of the levee during high water conditions in the canal.
Subsoil information indicated that an underlying sand stratum may be
uncovered by the planned improvement along the subject reach allowing
the possible development of excessive hydrostatic pressure. To
obtain this information, excavation of a test section was recommended
to the proposed design grades in order to observe changes in hydro-
static pressures on the landside of the levee. The recommended

location of a test section is shown on Enclosure 1 and a typical

Cross-section is shown on Enclosure 2.
L 4

Si1x (6) pic:zometers were installed on the J««ferson Parish side of
the canal at the locations shown on Enclosure 1 to closely monitor
changes in the hydrostartic pressures before, during and after

completion of the excavatrion. All of the piezometers were installed

in accordance with the diagram shown on Enclosure 3. The ground

1s

surface elevatrion znd the elevation of the bottom of each screen

chown in the following tabulation. - -
Elevations - Cairo Datunm
Ground Bettonm
No. Station Offset Surface of Screen
P-1 642+77 L oof Levee 32.41 7.91
P-2 642+69 Toe of Levee 20. 96 7.96
P-3 642+9] Toe of Levee | (0. 31 8. 81
b-4 642+61 50" from Levee Toe 18.54 §.04
P-5 642+91 50" from Levee Toe 15.06 8.56
P-6 642+61 145" from Levee Toe 18.80 4.30
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A total of fifteen (15) borings were drilled in the area of the test
section at the locations shown on Enclosure 1. One (1) undisturbed
boring designated B-17 and four (4) probe borings designated B-100
through B-103 were drilled for previous investigations and the logs
of these borings are shown on Enclosures 4, 5 and 6. An auger boring
designated A-17 was drilled near the water's edge and the log of
this boring is shown on Enclosure 7. Holes drilled for installation
of the six (6) piezometers designated P-1 through P-6 were lﬁgged
and the results are shown on Enclosures 8 and 9. Upon completion of
the piczometric readings, three (3) borings designated E-1 through
E-3 were drilled in the bottom of the test section and the logs of

these borings are shown on Enclosure 10.

The water surface clevation in the canal and each piezometer was
obtained on thirty (30) separate occasions including: Nine (9)
occasions prior to the initiation of the €xcavation; twelve (I2)

-
occasions during excavation; and nine (9) occasions after complction

of the e:.cavation. The results are shown graphically on Enclosures

Excavation of the test section began on or abc :t 29 November 1983
and recached final design grade during the period 15 to 16 December
1985. Information furnished by Modjeski and Masters indicates that
the excavation was accomplished in strips perpendicular to the canal

centerline using a dragline bucket. The width of each excavated

strip corresponded to the width of the bucket and operations proceeded

in sequence from one end of the test section to the other. Furnished
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information also indicates that excavation operations during the
period 15 to 16 December consisted of cleaning and/or shaping of the
test section to final grade and, during this sweeping operation, sand

was cxcavated from the bottom of the test section. It is further

| uncderstood that the final sweeping operation was completed in a

‘ period of approximately four hours and soundings were subsequently
taken 1o verify the configuration of the test section. All excavation

operations terminated at approximately 4:00 p.m. on 16 December.

' Tweive (12) sets (a total of 72) of readings were obtained in the
-
piczenmcters during the construction period. o The maximum variation
in the water elevation was 1.41 feet which occurred at P-6 located

T2 Teer from the toe of the levee. At P-2 and P-3 (located at the

toe ¢of the levee) and at P-4 and P-5 (located 50 feet from the toe)

! the maxirmum variation in the water elevation was approximately 1 foot.
Aftor excavation operations terminated, three (3) borings designated
Lo e
E-1 through E-3 were drilled on 19 December 1983 in the bottom of

[

the test section to verify exposure of the underlying sand stratum.
However, these borings encountered 2.7 to 4 feet of sediment at the |
cana! bettem which was apparently denosited after excavation cpera-
ticens terminated on 16 December. This sediment is underlain by

mecium dense gray fine sand at all three boring locations.

‘ Nine (9) sets (a total of 54) of readings were obtained in the
piczometers after completion of excavation operations. Except 1in
. P-1, the water clevation in the piezometers ranged between 13.29 and

15.59 C.D. whilce the water elevation in the canal ranged between
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21.43 and 22.59 C.D. The water elevation in P-1 ranged between 17.59

and 17.72 C.D. during this period.

Based on the water elevations obtained in the piezometers and canal,
information furnished by Modjeski and Masters, and rainfall data
furnished by the Sewerage and Water Board, the following observations

appear recasonable;

1) A1l six (6) piezoheters functioned throughout the
test period.

2) Variations of the water elevation in the piezometers
before, during and after excavation did not respond
to the variations of the water elevation in the
canal but, instead, responded to the amount of

rainfall in the area.

rr
R

The underlying sand stratum was exposed over some
portion if not over the entire dottom area of the -

- f—

test section on 16 December,
4) During the period when the underlying sand stratunm
was exposed on 16 December, the water elevation in
the canal rose 0.41 of a foot but the water eleva-
tion in the piezometers fell slightly or remained
unchanged.
5) Sedimentation deposits covered the bottom of the

test scction in a relatively short period of time.

Based on the foregoing observations, the follcwing conclusions may

be reasonable.

s %
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1) The water elevation in the piezometers was not
affected by the water level in the canal because
the surface of the underlying sand has become
intermixed with fines to some depth below design
grade (el 4.0 C.D.). This layer of contaminated
sand acis as a seal preventing the water in the

canal from influencing the hydrostatic head at

and beyond the levee toe.

2) Upon completion of the proposed dredging to
design grade in the canal, sedimeijation will

probably deposit on the bottom in a relatively

short period of time further sealing off the

water pressure in the canal from the surrounding

- |
ground water. .

The preceding conclusions may be supported by the present tthkness

—

of sedimentation on the canal bottom which suggest that at one time
the bottom of the canal was as deep if not deeper than the proposed

design grade. Such a situation couid account for the layer of

contanminated sand at the surface of this stratum, and confirm that

sedimentation will deposit on the canal bottom after excavation to
design grade. It should also be noted that the location of the
test section was selected where the surface of i.e underlying sand
1s at the highest elevation based on borings in the canal. 1If the
surface of the sand was deeper than the design grade, th re will be

many areas 1n which the sand stratum will not be exposed by the

proposed'drcdging.
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The foregoing observations and conclusions appear to be reasonable
and, therefore, it is believed that the possibility of a blow-out
during high water conditions in the canal is probably slight.
However, sound engineering judgment would indicate that piezometers
should be installed along the entire'réaéh in which the sand
stratum may be exposed at the bottom of the canal. Readings should
be taken during and subsequent to exca?ation operations to more

definitively define the reaction of the sand strata to the water

level in the canal.

Yours very truly,

EUSTIS ENGINEERING COMPANY

0{4@ Q/AF//

Llo)d A. Held, r.

L. J. Nepolitano:kdl

Enclosures
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JEFFERSON PARISH

Piezometric Data-Test Section
Sewerage and Water Board of New Orleans
Metairie Relief Canal
Station 617+50 to Station 663+00
Orleans and Jefferson Parishes, Louisiana

For: Modjeski and Masters, Consulting Engiﬁéers, New Orleans, louisiana
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Piezometric Data-Test Section
Sewerage and Water Board of New Orleans
Metairie Relief Canal
Station 617+50 to Station 663+00
Orleans and Jefferson Parishes, louisiana

Modjeski and Masters, Corisulting Eﬁgineers, New Orleans, Louisiana

Enc. 3
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LOG OF BORING

EUSTIS ENGINEERING COMPANY
50IL AND FOUNDATION CONSULTANTS
METAIRIE. LA

Name of Project: Sewerage & Water Board of New Orleans

Metairie Relief Canal,

Station 554400 to Station 670400

Orleans and Jefferson Parishes, Louisiana

For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana
Boring No. _17 Soil Technician __#. J. Mayeux Date .26 May 1981
Ground Elev. _3! (Est.) Datum .Cairo Gr. Water Depth _See Text
o [ VYT DLPTH STRATUM *STANDARD
.-::r “:w- '-:: — Fflf' — VISUAL CLASSIFICATION | psneT-::ns:nm:

J ! 0.0 | 0.3 ' Asphalt |

| | 0.3 1 1.0 !Frin
1 | 2.0 2.5 1.0 1 4.0 ' Medium stiff grav & tan clav w/eand

| ? i ? lenses, pockets & roots !
2 { 5.0 5.5 | 4.0 . 7.5 | Stiff grav & tan silty clav w/shell !

i i | i fragments ?
3 1 8.0l 851 7.5 0.0 Miscelloncous £ill (clay, sandy clay, .

| | | | / sand, gravel, bricks & ete.) :
¢ 111 1130 hooo hsie Uooee ran silry sand ol 5
5 11>.0 ?]6.5 EIS.S %]6.5 %Loose tan _sand w/clay & Qood | 2 4 3
6 17.5 E18.0 !16.5 !18.5 ‘;Medium stiff gray clay \,.‘jwood arganic } ~ i

i ! ! ! matter & roots i | B ;
7 118.s +20.0 E18.5 §21.0 : Medium dense gray sand w/wood : 3;p 19 E
8 121.0 j22.5 I21.0 123.5 JDense gray sand w/shell fragments 8| 37
9 123.5 125.0 [23.5 127.0 |vVery dense gray sand w/shell fragments 10| 508"

10 128.5 :30.0 [27.0 133.5 |Dense gray sand Y.

il 133.5 35,0 335 38.0 | Very dense grav sand i 7150=8" 1
12 38.5 '40.0 138.0 | | Medium dense gray sand w/shell Cslo12
El; : ; ; | fragments & clay lavers E E J
13 ]43.5 H45.0 | | Ditto l 6] 17 |
{14 ]48.5 150.0 50.0 Ditto 22
T |

{ |
|

l

|

!
!
!
)
|
|
|

*Number in Art column indieates number of hiows of 40.0h hammer drupped 30 in required to seat 2.in. O D
second eniumn ipdicates number of hiowt of 140.1h hammer dropped 30 1n required to drive 2an. O. D.
W HILF THIR LOG OF BORING 18 CONSIDERED TO BE REPRESLNTATIVE OF SUBSURFACE CON.

aphitapnon sampier 6 1n Number in
splitspoon sampler 1 fi. afier sating 6 in.

DITIONA AT ITK RESFLCTIVE LOCATION ON THE DATE SHOWN, IT 18 NOT WAKRANTED THAT CUY SLT SAND HUNUS
1T IS HEPRERENTATIVE OF RUBSUNFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. y ¢ ¥
) / s & o — e
Boring located on Westside of canal @ Sta. tete " B
Remarka: / LI R B Sty
* * e
No. 642400 in crown of levee.

Predommant type sbown besvy. Mcdifying type abown Light




LOG OF BORING

EUSTIS ENGINEERING COMPANY 0 B-100
S0OIL AND FOUNDATION CONSULTANTS h/
METAIRIE LA ﬁ
T
Name of Project: Sewerape and Water Board of New Orleans E
Metairie Relief Canal, Station 617+50 to Station 663400 10[e"e’
—s o o ¢
e Orleans and Jefferson Parishes. Louisiana — b%e’e”(
For: Modjeski and Masters, Consulting Engineers, New Orleans, Louisiana 3:-.-
. . _ iy
Boring No _______ Soil Technician __G. Hardee & R, Courtiade Date ____7 & 10 May 1982 '
| R v
Ground Elev. _ Datum Cairo Gr. Water Depth 20
SamMpe DEPTH STRATUM ! *STANDARD
Samole Depth = Feet Feet VISUAL CLASSIFICATICN | PENETRATION
he frem | 1e From To i TEST
! | BORING 100  (Water Surface @ el. 21.6)!
T
;. O.d 8.0| Water |
] —_
1 8 5|; 9.0 8.0 Loose black sand w/oil (Sediment) ' -
1 ! i
2.1 10.5: 11.0 12.5 Ditto - i -
o | j
3 13.50 14.0 12.5! 14.Q'Loose dark grav clavey sand (Sediment) ; 44
! ! |
4 15.0° 15.5 14.0: ‘Soft grav clay w/organic matter ! } —
' b | { i |
516,537 17.0 | |sofs gray clay w/organic matter & wood - !
- e [ I
€0 17.0:17.5 | 17.5's0ft grav _clay w/trace of sand ! Lo
o i | i |
70 17.5 18.01 17.5 18.0lMedium dense grav sand w/clav lavers ? |
i | ‘ ' | - 1]
! . i-
! | NOTE:! Boring located near € of canaZl. ! - 1.
| | | | - | — iz
| : | | | o =
I ] i i | | ; :
| ! ! BORING 101  (Ground Surface @ el. 19.2)’ '
5 : 0.5: 1,5 Miscellaneous fill
! ; ] | ; ; S A
V2.5 3.0 I 1.5 4.0 Medium stiff ran & gray clay w/roors & | f .'.'(‘I
l | : wood ; % ‘ Lﬁ' ‘e’
[ | T
2] 5.0'" 5.5 4.0 S.SJlMedium stiff gray clav w/roots ! '
. . , i T
30 700 7.51 550 7.5]s0ft gray sandv clav ! A
' B i i
! 7.5] 10.0/Medium dense grav fine sand | f
T i !
| ' !
i - —t
| ; NOTE:] Boring located at landside toe of west sid. levde. o
] ‘
| | P .
“Numberan firet coiumn indicates numter of blows of 140.1b hammet dropped 30 in. required to seat 2.n. 0. D splitspoon sumpler 6 1. Numiter in
scend eolumn indieates number of blows of 140.1h hammer dropped 30 1n 1equired 10 drive 2.in-0 D splitspoon sampler 1 fi. aftes mating 6in
DITIONS AT 176 HESPLCTIE LOCATION G5 T DATE AHOWR, 11 16 NOT WA RRANTER Thony  CUAY st i
ITIS KEPRESENTATIVE OF KUHSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. f .l. 6.‘ [y
/ LR B Ay .
Remarks: _BOTings located @ Sta. 642450, ‘et 2ﬁ

Predominant type abown beavy. Modifying type abown Light

Enc. 5



LOG OF BORING

_ EUSTIS ENGINEERING COMPANY 0 B-102
: SOIL AND FOUNDATION CONSULTANTS
hl METAIRIE. LA
—
: Name of Project: Sewerage and Water Board of New Orleans A
’ . o 0o 0
. Metajrie Relief Canal, Station 617+50 to Station 663+00 yole’e e
o Orleans and Jefferson Parishes, Louisiana
N For: Modjeski and Masters, Consulting Engineers, New Orleans, Louisiana
. P - ]
Boring No. ____ Soil Technician G. Hardee Date 7 May 1982
- Ground Elev, Datum Cairo _ Gr. Water Depth
SamPLL ULPTH STRATUM [  STANDARD
Sample Oepth — Frer Feet VISUAL CLASSIFICATION PENETRATION
o frem l Te From ] Teo | TEST
. 4 -
| 1 ! BORING 102  (Ground Surface € el. 18.6),
i
] 0.0] 1.0] Miscellaneous fill ]
| i 1
1 2.5 3.0 1.0 5.5 | Medium stiff gray clay w/organic matter:
! |
l & roots ! _
1 i N
2 ! 5.5 6.0; 5.5! 6.5150ft gray clav w/roots & sand pockets ! '
' |
3 9 5{ ]0.0! 6.5! 10.0 4Medium dense gray fine sand | -
] L] i
| ; } NOTE :! Boribg located 50' from landside toe of west |side !
i l % levee. : | -
! | i i .
| l ; ) | I
| | | - | - KK
T z
: ~ : : ! ! .
, ‘ ; , i BORING 103  (Ground Surface @ el. 18.4) s
) ] ; . )
i C 0.0 1.0 !Mpdium dense grav & tan sand w/shells &
' 3 ! ‘ clav pockets :
R 2.5 3.0 i.0 ' 5.0 |Medium stiff grav clav w/organic matter :
7 | . | & roots '
i |
[ 2 I 55" 6.0] 5.0 l 6.0 !Soft grav clav w/roots & sai. pockets .
1 i | i
3 9.5! 10.0! 6.0!10.0 \Medium dense grav fine sand !
| | .
: t
f NOTE:} Boring located 100' from landside toe of west side
LY ! 1
‘ levee. i
. - amd
| ! !
| 1 |
1 « -
| [ 1 4
l | L
1 o pR—
*Number 1n Airnt column indicates number of blows of 140-th hammer drupped 30 in. required 10 seat 2.in. 0. D splitapoon samptler 6. Number tn
srcond rolumn indicstes number of biows of 140.1h hammer dropped 30 1n. required to drive 2-in. O D. sphtapoon sampler 1 1. sfier seating 6 16
5 ‘G SINE BE REPRLSLNTATIVE OF SUBSURFACE CON.
B T eI TIvE LOCATION ON THE DATE SHOWN. 1T 15 NOT W ARRANTED THAT  CUAY sur SAND HUMUS
1T IS KEPRERENTATIVE OF SUHSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. V .".‘. =
i . L
Remarka: _BOTings located @ Sta. 642+50. V/fj;/ 't B 37
[ ] ” e
Predominant type shown beavy Modifying type shown hght Enc. 6




