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!'It-:.cntion :'17". Barney ~,\artin 

j'.i.., _,_,;c,~ct.:"_ ~1;-:t2. Test Section 
S e \.: era g e 2 n d h <1 t e r Boa r d 0 f ;.; e \\' 0 r lea n s 
~l eta i r i eRe lie f Can a 1 
Station 617+50 to Station 663+00 . 
Orleans and Jefferson Parishes;· Louisia~a 

This repon contains pie :.ometric data ootained before, durIng 

and after excavation of a test section in the Metairie Relief 

Canal located jn Orleans and Jefferson Parishes, Louisiana. 

\' e r b a 1 a U L h 0 r i z. a t ion too b t a i n pie:.o met ric d a t a v; a s r e c e i \' e d 

from ~11 Eo. r n c y 1,1 a rt i n 0 f ~ 1 0 d j e ski and },l a s t e r s, Con s u 1 tin g 

Engineers for the project. Excavation of ~ test section ~as 

recommended by Eustis Engineering Company to assist the 

Sewerage and Water Board in obtaining a permit from the Corps 

of Engineers 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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landsidc t00 of the levee during high water conditions in the canal. 

Subsoil information indicated that an underlying sand stratum ~ay 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 pressurei 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. 

• 
Six ( 6) pic: a r., e t e r s \,' erE' ins taIl e don the J ( .. fer son Par ish sid e a f 

the canal at the locations sho~n on Enclosure 1 to closely monitor 

changes in the hydrostatic pressures before, during and after 

cOffipl~tion of ~he excavation. All of the piezometers ~ere installed 

in accordance ~ith the diagram shown on Enclosure 3. The gro~nd 

surface elc\'3r ion and the elevation of the- bottom of each scn:;en IS 

sho~n in the follo~ing tabula~ion. 

E 1 e \" a t ion s Cairo Da t u;n 
Ground Botto::\ 

No. StaTion Offset Surface of Screen 

r - I 642+77 C of Levee 32.41 7.91 

r - 2 642+69 Toe of Levee 20. 96 7. 96 

r-3 642+91 Toe of Levee ,I) . 31 8. 81 

P - 4 642+61 50 I from Levee Toe 18. 54 8.04 

P - 5 642+91 50 I from LeVee Toe 19.06 8.56 

P-6 642+61 145 1 from Levee Toe 18.80 4. 30 

I' 
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A to:31 of fifteen (15) borings were drilled in the area of the tcst 

section at the locations shown on Enclosure 1. One (1) undisturbed 

boring designated B-17 and four (4) probe borings designated B-IOO 

through B-I03 'v,'ere 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-l through P-6 were logged 

and :he results are shown on Enclosures 8 and 9, Upon completion of 

the piezometric readings, three (3) borings deSignated E·l through 

E-3 ~ere drilled in the bottom of the test section and the logs of 

lhe~~ boring5 are shown on Enclosure 10. 

The ~ater surface elevation in the canal and each piezometer was 

obt8:ned on thirty (30) separate occasions. including: i\ine (9) 

ocr: a s ion s p rio r tot he in i t i at ion 0 f the f x c a vat ion; tI, e 1 \' e CI: ) 
.,... 

occasions during excavation; and nine (9) occasions after compl~tion 

of the e:.ca\'ation. The results are sho,,," graphically on Enclosures 

11 t:-:rough 16. 

Exc3\"ation of the test section began on or abc:t 29 l\ovcmber 1983 

and reached final design grade during the period lS to 16 December 

1 983. Information furnished by Modjeski and Ma~ters indicates that 

the excavatio~ was accomplished in strips perpendicular to the canal 

centerline using a dragline bucket. The widtb of eacb excavated 

strip corresponded to the width of the bucket and operations proceeded 

in sequence from one end of the test section ~o the other. Furnished 

- 3 -
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information also indicates that excavation operations during the 

period IS to 16 December consisted of cleaning and/or shaping of the 

test s~ction to final grade and, during this sweeping operation, sand 

~85 excavated from the bottom of the test section. It is further 

\ understood that the final sweeping operation was completed in a 
I 
~ pe~iod of approximately four hours and soundings were subsequently 
i 

u,kcn to ,'crif), the configuration of the test section. All excavation 

op(:ratio115 terminated at approximately 4:00 p.nl. on 16 December. 

1'\,'c1\'e (~2) sots (a total of 72) of readings \,ere obtained in Lhe 
• 

pjc~.('r.1C'('r~ durin[: the construction period .• The maximuI:l varia,ion 

in :hc haLer elevation has 1.41 feet which occurred at P-6 located 

1 .: ~ :c('i: [yom t [) (. toe of the levee. At P - 2 and P-3 (located at the 

i.o(:- of t }-J (. le\,ce) and at P-4 and p-s (located 50 feet from the toe) 

th:· :':JX)r..tlj;i \. 3 r j at jon ln the h'ater e I C \. a t ion \,'a 5 approximately 1 foot. 

/\f:'~r C:XCZi\'Cltion operations terminated, mree (3) borings dcs-ignatcd 
..-

F-~ ll~ro\Jt:h [-3 herE' dri1Jed on 19 December 1983 in the bottom of 

i. h:;:" t (' S T sec t ion 1 0 vel if)' (' x p 0 5 1] reo f the un d e r 1 yin gsa n d s t rat u m . 

fiO .. ·.('\·C'T, : hcsC' horings encouiltered 2.7 to 4 feet of sediment at Lhe 

C,-:l~j(:J bC'r:uTTi \·:hich h':1~ apPc1rently dC!Josited after CXC3Y3t_ion opera-

l";C!~ lcrnin;)tcd on ]6 December. This sediment is underlain by 

:W(::\!;:"; (,C-f:SC 1-1'(1), finc' s;)nd 3t all three boring locations. 

\'i:IL' (0) ~etc; (n tot;)} of 54) of readings \o,'erc obtained In the 

piC:0mctcfs (1ftcr completion of excavation operations. Except in 

P-l, .he \·:;ncr C'lcv('ltion in the piezometers ranged bet\,'een 13.29 and 

1 :'. ~ 9 C. D. " }l i 1 c the h' ;1 t ere 1 e vat ion i nth e can a 1 ran g e d bet h' C e n 
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I 2 1 . 4:' and 2:. 5 9 C. D . The wa t ere leva t ion in P - 1 ran g e d ben,' e e n 1 7 . 5 9 
II 

, 
I 

I 

! 

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 reasonable: 

1) /\11 six (6) piezometers 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. 

:, ) The underlying sand stratum was. exposed over some 

portion if not over the entire ~ottom area of the 

test section on 16 December. 

4) During the period when the underlying sand stratum 

was exposed on ]6 Dece@ber, 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 section in a relatively short period of time. 

Based on the foregoing observations, the follcwing conclusions may 

be reasonable. 

& 
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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 

salld aClS 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, sedime~:ation 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 

g r a un d \,' ate r . 

The preceding conclusions may be supporte:d by the present thickness 

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 could account for the layer of 

con[2~inated sand at the surface of this stratum, and confirm that 

~edi~cntation will deposit on the canal bottom after excavation to 

design grade. It should also be noted that the location of the 

test SE'CtiOTI "'as selecteci ""here the surface of '-de underlying sand 

is at the highest elevation based on borings in the canal. If the 

~urf3ce of the sand \\'as deeper than the design graJe, th re will be 

man)' areas in which the sand stratum will not be exposed by the 

proposed drcdBing. 

- 6 - ttl 
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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 reacn in which the sand 

stratum may be exposed at the bottom of the canal. Readings should 

be taken during and subsequent to excavation operations to more 

defi~itively define the reaction of [he sand strata to the water 

level in the canal. 

Yours very truly, 

EUSTI SENGI NEER I NG CO~IPANY 

L. J. ~apolitano:kdl 

Enclosures 
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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 

For: ~k:>djesJ.j and ~1asters, Consulting Engineers, New Orleans, Louisiana 
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Piezometric Data - Test Section 
Sewerage and Water Board of New Orleans 

~~tairie Relief Canal 
Station 617+50 to Station 663+00 

Orleans and Jefferson Parisnes, Louisiana 

For: ~bdj eski and ~1asters, Consulting Engineers, Ne\~ Orleans, Louisiana 
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TYPICAL PIEZOMETER INSTALLATION 

L .. 
2" dia. PVC pipe 1-- - NGS. 

t=.-----~~~-~~_j_~t_:_-r~-------·-··-
1- - ___ ... , _ .... _ 
~,---' -,- --. '~1i' .... -'::'" . '. , ___ .. __ .. _._ .. _,I' n ,.IV._. __ ,. 

L- ___ . ___ .l. Dia:- I-bl~-'"'' 
~ -- .. " i···· 

._ ._. _. ___ ._ •• _ 0" ..... , . - . ~--.'-' - .. - -... , 

~ -~ ~'. ~-.:" "- ; Surfa'ce . --'-~ -:. . 
:. : - :-__ = . =' of 'Sand, ... : 

I - ..... - -- '- ,- -

.. - ........ "-
I 

'._. - .. -------,. ------·--7-- .. 

2 ' tong, 2" Dia.­
Slotted (01). Screen 

. --_. -- --- - -:--. -.- ... -. -- - :-. 

I ' 

. ! ... 

i' 

.. 

--'-' -Aquager-----·-- -
Cement . 
Grout, 

---. ----_.--_._.-

----15 .. -Bentoni te-_-. -. -­
Pellets .. - -

--_. -'--'.' '--'-'--- ----_._, -_._----- . 

.. . ~. 

L. 
-_. \ 

. I 
--j 

15" Ver)' Firre 
Sand 

Fi1 ter Sa.'1d _ . __ 

NOT TO SCALE ___ ._. _ 

~~-r' ______________ . l...-_-'---_-'--_-' __ _ 

PieU)metric 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: ~bdjcski and ~1asters, Cor.sulting Engineers, New Orleaj'1.~, Louisiana 
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LOG OF BORING 
EUSTIS ENGINEERING COMPANY 

SOil ANO F"OUNOATiON CONSULTANTS 

METAIRIE. LA 

Se~erage & Water Bo~~d of New Orleans 

Metairie Relief Canal, Station 554+00 to Station 670+00 ._----------
Orleans and Jefferson Parishes, Louisiana 

For: Modj~ski and Xasters, Inc., Consulting Engineers, New Orleans, Louisiana 

Bonn!! No _1_7 __ Soil Tech n j ci an _.:..:A..:;.--=J....;,......:..M;:,,:;a:.<yc..:e:..:ll)(=-_______ _ Dale 26 May 1981 

Gr, Waler Depth See Text Gr(lund [1('\,. 3._1_(_E_s_t_._). ____ _ Da! urn _.:.C.;,a..:,:i:..:.r,.:;o ___ _ 

O(PTH ~lRATU~ J I ·ST,."O,.RO 
r ttl VISUAL ClASSlflCATIOIi I PENe:TRATION 

r '"f'I'I \ T. ! 1 TEST 

0.0 i 0.3 ! Asphalt I , 
. 

1 I I 0.3 I 1.0 , Fill 
-~.--~!. ----t-­

! 

I J 2.0! 2.5 I 
r-.) i 1\ ! 

; i 
v.' / sand 1.0 

, 
4.0 ~ledium stiff ~rav & cIa" I tan 

Jenses , pockets & roots 

I 

I 

~. I 5.0 5.5 4.~_O __ U._' Stiff ('ra\' (, tan silt" cla\' !,.;'/shell 

i \ If; f r a ill en t s I I 4 oj • • • • • 
-3' : 80 1 8 5 i - 5:-10 '--, ---<-~='=-'-'--"--"'------------~'i +-+--~I ~~:.:. 

; • ! • ,/ • ; '-"'-.:..:. O~_,--,~~ .... i-",sc\,c,""e,-"l .... li...laii.lD",-,e .... Q"",u ........ s~f .... i .... J .... J_l ... ,c_J .... a .. );...· .... ___ s ... a~n.."d'-,l)'-' -'C_]""2...,;;...' ..... __ L. • • i--.--: -----. --~I --1- , I r.·.·i 
____ +-____ ~--------~s~a~D~dw,~~~rLa~v~e~l~,~bur~i~c~k~.s~~&~e~t~c~,~)~ _________ ~I __ ~------~ ••••• 

4 I)_UJJ.LQ !1O.0 lIS",,), i LQose tan "j]ty sand 21 5 1 ,:~:, 
: ; Ii' - 50 ••• 

~_I ~~~~_:_1)_~lg_'---5---.:..l&Q.s.e tan sand .... ' Icl ay & "?OQd 2 4 I :""':"'L..JL-II:-I, 

1-_~----.....J.-,--/.5 18.0 \.16.5 118 - : ,A~ J I 1=" _ _ ~.)~~.lJm c:t j ff eray c J ay .... ' wood. orran i c . _ 

! I matter & rQQts ~ I 
I I 7 18.5 :20.0 \18.5 ;21.0 : }~ediUlll dense gray sand ..:/'Wood 31 19 

8 ! 21.0 i22_._5~!-2-1-.-0~!-2-3-.-5~I-D-e-n-s-e~g~r-a~)~'-s-a-n_d __ ~_,/~s_h_e._l_l __ f_r_a~g~rn_e_n_t_s ______ ~-8~1--3-7--~ 
9 i 2 3 . 5 ; 25 . 0 123. 5 :27 . 0 I \. 

I 
I 

! lery dense gray sand I • .' /shell fragments : 10 50=8" ! 
--I f--~-

10 ~ 28.5 :30.0 127.0 133.5 

j I 
r-" 

: 33.5 ,35.0 133.5 

L}2 38.5 ' 40 . 0 138.0 
I 
1 
)----
I 13 : 1-13.5 

, 
! 14 j 48.5 
t--+-
. I 
.-

i 
! 

1 
i 

-] 

I 

i 45.0 I 
1 , 

!50.0 1 

I I 
I 
I 
I 
1 

I 

, 
138.0 

, 
I 
~O.O 

I 
! 
1 

I Dense gray sand 5 42 

I Very dense gray sand 7 50=8" 
I 

I Medium dense gray sand w/shell 5 12 

I fragments & clay lavers -
I Ditto i 6 17 

I Ditto ! 7 22 
I 
I 
I 
I 

I 

1 

I I , 
I \ , 

• ""'umh40r In h", (t'llumn Ind,rll'''' nIJmt .... ' of hln .. , or i40·lh h"mm,r drul"lr"""'d 30 in Tpqulrf'd \(1 M.t :!·in. 0 0 Iphupnon Nmplrr G In ~umt ... r In 
IIIIf"(l,nd rr.jumn Indlcal ... numt ... r or hj("l'" cd 140·lh h"rrmfOr dropfJ'f"d 30 In rrqu"rd 10 drlYf 2'ln O. D. Ipltupoon MmpJrr 1 (t. Ihr, '-"IIn~ 6in 

I , 

I , 
I 

... UILr Tlfl~ LOG OF IWRI"'r. I~ rO"SIDf Nr.I, TO ilL R[rREHNTATIV[ or 8l:BSURrACE CON· CUT SILT $.AND 
"IT i(I~~ AT IH H '1'1 rTin LOC ATIO~ O~ TIlE [lATE ~HO"'';, IT I~ NOT ". AMRANTErI THAT HUMUS 

IT I~ HI.rMHI ~'"T ATI\'! or ~l'''H:krA(,E rO'o'lllTIONS ,0.1 OTHER LOCATIONS AND TIMES ~ [ill] 
Boring located on ~estside of canal @ Sta. Rrm.rk.: _____________________________________ __ 

1'0. 642+00 in cro\.on of levee. 

• • • • • • • • • • • • • 
Enc. 4 
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1'\ 11 n1(' of Project: 

. 
LOG OF BOR I NG 

EUSTIS ENGINEERING COMPANY 
SOIL ANO FOUNOA'TION CONSUL'T"N'T~ 

METAIRIE L. ... 

____________ S_e_w_e~r...:a;.<cg"_e'__a;o....;nd Water Board of New Orleans. __________ _ 

Metairie Relief Canal, Station 617+50 to Station 663~+~0~O ____ __ 

_____ O-'--=-r~eans and Jefferson Pari.sh.J=:~....J,®..~i.aJ).a ________ _ 
For: Modjeski and Masters, Consulting Engineers, New Orleans, Louisiana 

----- --------
Rorin~l'-:o . ____ Soil Technicinn G. Hardee & R. Court~ Date--1 & 10 M.aLJ_9.~ 

Ground Elpv. D a tum ______ -'C"'-'a ...... i .... r,lo<o_ Gr. WalE'f Depth ____ __ 

~"".'r I ~ ... ~ll OlP1H 51RATUM I 'Si"'NOARO I 
{)rpl'" - rut r trl VISUAL CLASS,',CA1,CH i "ENETRAiION 

I ~. 
\ Irf\I"I I 1. From J To I T(ST 

\ ! BORING I 
I 

i '1 100 (WatH Surface @ el. I , 21.6), 
I I o.d B.O ~ater i ! I, 

1 I 8. 5i 9.0 ~ Loose black sand w/oil (Sediment) 
I 

I 8.01 : 

I 
-~j I 

, 
I i 

2 , 10.5: 11.0 12.5 Dit to • i 

3 
, 

13.5 ! 14.0, 12.51 14.~se saQUMiment) I I 

dark ~IaV !:lav~~ 

" 
: 15.0! 15.5 ! J 4. a! I Soft r.rav clav .... '/or£anic matter ! i , , 

" i 7. a I I ; I 
5 J6.5 I I 50 f...t.4,,ra y c]ay h! LQrganic matter &. .... 'QQQ ! 

I 
, 

I I I ! 6 17.0' 17. S I I 1 7.5 i S of t. grav clay w/trace of sand I 

j i 
I 

. I 
J8.01~lediurn i I 

i 17.5 18.0 17.5: dense grav sand w/clav lavers ! I --_. 
I I 

! I 

i I i '-
I I , 

rl: I I I '!:-L I1\OTE:, Eoring located near {; of canal. -
~--~-------------~-------r'------~------------------------------~--------~---+----~~'L 

I . I 

o B-lOO 

\AI 
fI 

10 

20 

l 
T 

T 
E: 
It 

I i I c- ' -

~-~I; 1;~~!~ ______ ~_1J tJ=--,--- I BORING 101 (Ground Surface@e1.19. 2): irn/~.FfJ.L 

G' " a,s'" I _ 1.5IMis~laneous fill , 

! ! 2.5 I 3.0~_ .... I-,._5,,",1_.....;4:L...1-.0,,--,1!-u.i ... ed.il.Jrn qj"f tan & rra)' clay ""/roots & 

L--__ I ______ ~-~I--------w-o-o-d----------------------------------'-----~ 

I I 
I I 

---i I 
I 
I 

'l I 
I 

I 4.01 5.5i~lediur:J : I I .. 5.0 ' 5.5 , st iff gray clav w/roots 
I 

I 1 

I 
7.5lSoft gray 

, I 
3 i.O ' 7.5 5.51 sandv clav ! I - I , 

i ! I 7.51 'J 0 . 0 I Me diu m dense grav fine sand i 

I I I 

I : , 

I 
I "',",TE'I Boripg located at landside toe of ",'es t sid_ lev e. 
I .... . I 

I I 1 I 
I I 

, , , 
I 

• ~u"'t.,.r Irl flr'll rr,jumn Intl""I,..,. '"'uml .... , of hln ... , nf J40·Jh h~mm't drof'l~...c.)O in. rf"qulrrd to ~f'al ~'l/l. O. 0 IplllKpnon "'-IImplrr G IT. ,"UMt-.., Hi 
~(',...d tfllumn Indl"I"~ numllof"r of bl!""",,. of loCO.It. namnltl r1roPJ~ .10 In aQulrt"d to dr, ... ,. 2'ln -0 0 Apltlsp")()n r.am"h:r 1 h .ft .... "'-:lItln~ 6 S" I 
"Hll.r Ttll~ L('(' Of ~(lRI"r.I~ rON~IO[l(r.r) TO lIE It[PItF.SlliTAT!\'[ or Sl'Bst:RrACE COli. CLAY SILl s.A.HO HUIICUS 
rljTI(I~' AT 11"" Itl ~'·'.rT" r. LOCATIO .. c,~ nt [ DATE SHOWN, IT IS NOT WARRA"'T[D THAT jj 
IT I~ ltr.rHH, .. 'ATI\ l or ~l'H~[;ltrAC[ COl'[)ITIO"~ AT OTHER LOC ... TIONS .... "0 TIM[5 ~ ITIIIJ ..... ~ 
R~m"rk~: Borings located @ Sta. 642+5Q, ••••• I S 7 
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N :InH' of l'ro]t'rt: 

lOG OF BORING 
EUSTIS ENGINEERING COMPANY 

&0'1. AND rOUNDA'TION CONSUL.TAN'T!. 

MeTA'Rle. L.A 

________ ~S£e~era~Dd ~ater Board of New Orleans 

__________ t~.ta irie Relief Canal! Station 617+50 to Station 66""3:;-.+;..,;0;,.;;0'--___ _ 

, ____ . _________ ._~~..§ps and Jefferson Paris~Louisj..ana ________ _ 

For: 110djeski and Masters, Consulting Engineers, New Orleans, Louisiana 

HorJl1r! No. ____ Soil T!'chnic.ian _____ -"G>W.... _Hu,ga ... r.ll!d ... e""e=--_____ Dat~ 7 May 1982 

Ground E:lt'\'. D t Cairo a,um ____ ~ Gr, Water Depth ___ _ 

~A .. Pl[ O{f'TH ~TAATUIol ! 'S'T'ANOARO 1 
!-.'I9I.p!f O'O'fI _ "" r,,1 

\l1~UAL CLASSlrlCATION I PENETRATION I 
~. ",.,.,., I 1. r ,.'" I T. T&S'T 

I I I BORING 102 (Ground Surface @ el. 18.6); 
1 I I 

_I ! 0.01 
I 

I 1.0 Miscellaneous fill I 
112.51 3.01 1 .0 I 5.5 Medium stiff gray clay w/organic matter 

I I 

! I I & roots 

I I I i 
, 

2 5.5 I 6.5 I clav wLroots i 5.5: 6.0: I Soft gray & sand rockets 
I 

9.5 ! ] o. 01 ! 1 i I 3 I 6.5 10.0 Medium dense grav fine sand 
. I i I 

I 
I , 

I I ! , 

I~~~--~ 
I I 

NOTE:: Borihg located 50' from landside toe of .... 'es t Is ide 
! 

I I Ie~ee. 

i I 

~ 

I , 
BORING 103 (Ground Surface @ el. 18.4) I 

0.0 1.0 Mpdium dense grav & tan sand \o.'/sbells & I 
c lav po c: 

2.5 ! 3.01 i.O 5.0 MediuD stiff rav cIa" wlor anic matter: 
i ! I & roots 
r-

01 I ") 5 5 6 . ~ 

I 
, I 

3 9.5! ] 0.0 ! 
-~-----: 

I I ! 

I 
, 

: 

, 
5 0 6 0 ISoft grav cIa\' w/roots & S81 .- pockets 

i I d' , i 
6.0 ]0.0 I ~lc lum dense grav fine sand . 

I I : 

Jde 

I I 

Bori~g 
I 

NOTE: located 100' from landside t.Je of we~~ 
-

~t 
I 
! 
I 

Ie ~ee. ! 
I 

I 
i , 

I I 

I 
I 

! 
I 
I 

! 
I . 
I 

r-
I 1 

I 
I I ----+------------+- ---,------t-----------------------------------------~------

I i 

J 

I 
I o B-]031 

•• t• • • • • • 

Ii 
1 I 

J i 
i , , 
I 
I 

"u"'~' ,n h"l <nlumn ,n,IIrol" numh .. , of blo ... or 140·lh fol",mtl druppood JO In. IPqUIIPd II, .. I' 2·in. O. D spl,upoon .... mpl.' G ... 'unl .. , ,n I 
..... ,'nd ,,,Iumn ,nci",,,' numl .. , cof hi" .. , nf 140·lh hlmm., d,Oppood 30 ,n "QulI.d 10 driv. 2·;n.-o· D. spllUIK,on .. mrl., I h .• fI., ..... lIn~ 6 II. I 
"HILr.1HI~ 1,0<: <H 1I0RINr.I~ CON~II)EK[DTO BE R[PRBlNTATlV[Or SUBSl:RrAC[ co,,· CUY SILT ~HD HUMUS 
IIITlC/"~ AT In: M[~l'r,rTl\'F, LOCATlUI' O,,'O![ DATt ~HO~·N.IT IS NOT ~'ARRA"'T£DTHAT U 
IT I~ I<rrllu£!'o"l ATI\'L or !lL'H~l:lIrAC[ CONDITIONS AT OTH£II LOCATION" "I'D TIIoI[S, ~ [ill]] . .. ~ 
R ,. Borings located @ Sta. 642+50. . ••••• I? ' f'mara.. • • 
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