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HATURAL GAS PIPELINE, HOUMBA-ADELAIDE

Ciient: Nechtsl Pacific Corporatien

INFRODUCTION

It is propossd that the matural gas pipelins from Hoomba
%o Adelaide, will croms{the Port River at a sitc nesr Taperco. The
cressing 1ine is pavailel to and S0ft. south of the B.T.8.A. 60 KV,
ttmﬂﬁijﬂeﬂ >‘1inq- (mptndtd from two ,396“. high towers) m& will
3ink Abe Meter and Regulating Staticns at Terrens Isiand en the
sastern side and Taperoo on the wastern side. The 13 in, I.D. stesl
fabricated pipe will be burfet up ta 18ft. in sediments bensath the
Qxistinn river bottom, but future wideming amd 4devpening of the
shipping ehannel will docreise this depth to an averags of 13&.
Mintemm depth of cover rangss betwesn 3 and 5ft. (Pig. 11)

A request for the Departmsnt te investigste the erossing
ares by znbl*%l drilling was received in & ictm dated 19th
December, 1967, from Mr. J.V. Latr, Contracts Mansger, Bechtel |
Pacitic Corpeutlon.

Pive holes totaliing 180ft. have besn drilled, four frem
a pontoen in the river and the fifth on the Mn-n river bank (Pige 11)
Geolegical work has baen continsd to the zaﬁging ot qu
fren the drilitoles (-rigs. 6 to 10) end an exsminatien of materials
‘,moud on ths weatern river bank. ‘
The sofl herizens have been loggsd geologically and® v

classified uﬂaﬂ th& Unizied elnuitiestiw System (Ref. 1) Botn-
on cable=tool druung procedures are given in Appendix A and des-
eriptive terms used in the classification of samples are defined im

Appendix B.
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A continucsus tube sample was taken nt ﬂn‘; top of each ;o'f
holes CR2, CHA and CHS, The tubes, bin. dlem, and ‘np‘: to xm. long, wore
sealed and delivered with winiwus distytbance to the E. & W.8. Dept. Sofls
Bection laberatories, Wakefield Strest. Rewsults of tests carried eut
on these samples will be presented in & ssparate report from the B, #‘ﬁ.&».
bept.

The geolegy of the region is shown en the ADELAIDE 1 mile to

s inch geological shest (Ref. 3) and is described in grester detail by
PIRMAN (Ref. 3) o

The area lies nesr the sastorn margin of the St. Vincent Graben.
fiers marine, gulf, estuarine sxd litteral sediments of Recentige,
overite progressively Pleistocene alluvial-valley flat deposits and
Tortiary sediments of the St. Vincent Basin.

The sequence is ewtlined in Table 1

TABLE 1

Age Unit Dapositional . - SPRPPR
, . ﬁnvirpgmont - Bescr. ipfiou.

e

RECENT SHEHAPRORE . Wind~blown White guartz send of the eoastal
SAND . Aunese

" - 8% KILDA . shallow gea Finely comminuted shell sand and
- FORMATION gha ehoreline silty ¢cisy, with plant debris,
. : stranded shell banks and shall
mand as beach ridges

# LIPSON Shoereline Clay, silt and fims send, with
FORMATION atundant plant fibre and shell

PLEISTOCENE GLANVILLE Shallowesea Sand apd £lays with abundant shel
‘ FPORMATION - often has lime cemented crust.
o HINDMARSH  ¢Alluvial-  Interbedded sandé, clays and
GLAY Valley flat silts. Gunerally coarsely
gottled, Lime pockets and
nodnies COMNONe :

The site area ie of generally jov velief (Pig. 11, Sectien

&"»" °
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_Tide levels in tha river vary from B.L. 101.if8; at Judian
Springs Low Vater to R.L.108.9f%, at Nean High Vater Spring. At these
ievels ﬂu river vidth ip 1080f¢. and 1680ft. respectively. '

The existing dradged shipping channsl is approximately 430ft.
wide smd 30f¢. dewp at low water and has a flat bottom. It is preposed
im future to widen the chanzel to 720f¢. and despun it a further Gft.
(Pig. 11)

Bivar bottom ﬁrﬁimta are 1130 (3 7) west of the channel and

. vary betwesn 3t30 (3 %) g5 2:8¢ (1 °) amu-owh&m the mmvu swomps of

forrens Island to the east (Fig. 11)

The vestern baenk has teen vaized te Babe :tBtt. by the
additien of £i31 naterial, placed ovsr & punber of ym-. ﬂn £113
includes cinders, charcoal, sand pravel and calcareous residuss from the
nearby Isperial Chesfcal Industrica Flast, The mass bas Becoms weakly

u-ﬁmé cemsnted by 1ime, giving rise te a surface crust and a stesp

artificial river bank approximately 9ft. high.

The five drililioles show wide varistfens in the depth end

 nature of materisis yregent, making it difficult ¢o corralste individe

uwal =moil hm'iéﬂtﬁ; hstvm suceanpive Lelen: Table & shows the genlogi-

cal sequence revealed by the ariiling.



CTADLE B

'DEPTH (R.L. in feot)

L'm eds , 7: - ca3 | “m”?;

c#s

* GROLOGICAL
AGE

From| To From l“fﬂ? {From Jro forem li'g

g

Prom |
{From

—

wmir ) . DESCRIPTION.

81| 76 ?%5‘::»5_’ ol | . Je

J7105 Jao | o1 |

105 | 81 ﬁ&; \nﬁ_,sg - . '”95_ {9

T
W

D

79 | mesEsy

= .| rPueIsrockue

v

{ 50 years)

LIPSON
Shoreling)

J(Atuviai=
- jvalley fint) §

FILL gravel, cmcoa!, slag and 1.C.1.

eswuw.

ST, KILDA Mhimly SAND, fine grained, shelly, !ioht

FORVATION
(odallow
sea)

‘proys Pockets of organic clay snd silt
. hear top. Contains patches of doceapouiﬁg
. plant watter (strong smell of " s?

CLAY 80iL, Bigh plasticity. Dark grey to
‘blus grey. Conteins up to 30% 5AND, fine
:'mimﬂ ci;ywy, also numerous shs;l frag-

FORMATION

HINDMARSH (LAY and 8ILT SOILS and SANDS, fine to
LAY “poaran grainsd, luoterbedded, poswibly
“jenticular. Hottled gray, brovn, yellowe
own and redebrown, Contains generaily
10 te Z0% GRAVEL {sainly lime nedules)

And pockets of vhitish sarthy lime.

-



&)

« 5 »

Below rivar level sll sands are saturated and all clays and
silts are generally at or greater than the plastic limit.

¥ater level bLeneath tb,e wostern hank was méasured at !.L.i%.;tt.
in Hole cﬁi, but this is probably subject to tldal iﬁ{i‘umt.

’B‘is;assxm

| Detatls of the position and depth of burial sf the pipsline
takenfrom the draving ef Bechtel Pecific Corporation (Pig. 3.7 Jobe
Ho. 5639) are shown on Fige 1. The nsturs of the sediuents in which the
pipeline would be founded over vu'tom parts of the crossing sxis are

WESTERN BANK S | | PILL NATRRIAL

RIVER SECTION = Wast of Channel o Sands end clays of ST. KILDA and
: - * LIPEON FORMATIONS.

" " = Shipping Channel « Clays, uutn and fine to cosrse
' : ’ . . mén of ; Gﬂt R

" - - Bast of Chapnel -« BRising through BINDMERSH CLAY into
' . shally sands of ﬁ?. ma '
FORMATICN, 7
m £313 watsrial on the ﬂnm bmk has best weskly to ﬂnly ¢Mqé
by lime from 1.C.X. Alkdi ﬂti(iﬂbm This musu 48 bighly comsqu.

!h- fing grained Mly saﬁdn of the 5T. KILDA mmwrmx are

mainly very leose and form a Very vesk surface layer 3 to 1ift.doeep

both sast and west of the river chamnel. The csble tool ssmpling
ausembly arnd m”ﬁ (total Qez«ght 600 1bse) péﬁaﬁrﬁcﬁ. this material
almost under its own weight. Values of ¥, where recorded, averaged only
2 to 3. ' '

| Zhe clay soils of the LIPSON FORMATION aro only pmt wast
mm:n of 5¢¢, These

of the shipping chmt shd attain o Bas
wars mainly fire to stiff st wolsturs contents generelly higher then
plastic 3dmit. ‘ - ‘

1In the river chaznel both 8T
sbasnt end the HINDMARSH CLAY is present et the river bottos. The

KILDA and LIPSCH FORMATIONS are
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 materials comprising the HINDMARSH CLAY range from high plasticity clay

soils to coarse grained:sands. The clay scils mainly proved stiff to very
stiff (readings by Seiltest Panstroneter from 3 to more than 4.5) the

. \ , S o
silt soils mainly compact and the gsands dense to sedium dense.

RDS: SMA: 0B
28.4.68

f. UNXTED STATRS DEPARTMENT OF THE INTERIOR, BUREAU OF mww.-xw o
1966, Rarth Msnual, 2ud Rdition |

2. $SPR1GGy R.C.s mm’ AsWeGeg 19512 G“i.ﬂ‘w Atlas Q’ mth
Australia, "Sheat mxm “36'31360)

3 PIRNAN, J.B. « "Stratigraphic Units of Late Cainospic Age in the
Adelatde Plains Basin, South Australia™ Geol.furv. SsAust.
Quart. Gsol. Notes. Ho., 17
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APPSNDIE. A

| 10GS OF CAMES-TOGL HOLES AND BXPLANATORY NOFBS
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APPREDIX. t;
wes |/ am&m ﬁﬁm m zmsm,mav ROERS -

i‘ha mznw is cmiea nut wuh Py cublMool exruung

' ;nat using "S" saries mltw teel.n u‘inﬁ. 1 nn& 2)

e e Smlml »
BA wxcn are: cttaia-d 2 4 Mvina an “ﬁ‘* tubo, fitted. v!th &

- Mark A shos, into the material te be sampled. The nusber of dlows

por foot of penstration of the smipking tube are rocorded by the
driller. The sample; or covre, is exrtruded frowihe sampling tube
using an hydraulic ress The extruded ¢ora is sealad in a plastic
bag and stored in & core box; with & label showing the depth of the

| sample and the nusber of blows pev fuos of mi‘h‘tiﬁo 'l’izg tiolo ia
.meéautak!’twmhmuwubamksmu. .

sa. rm:«

hdﬂ tube ssmples for iaberatun tmi.aag (mi ere tm
st vgriou- fatervals a.urtng drinim.

. e ariliing procedure is similar to that for um.mme _

SA sagples, bdut in erder (& completely £ill the saxpling tube, it is

driven i,5ft. inte the waterial to be sampled. On removal from the
arill hole, bath ends of the sampling tube sre sealed with- yura!tia

“wax and sorewed capk are fitted to ﬁm tubss The senled tubes are
;Qbﬂliﬂa ae. ‘IL F‘GQ = : .

The asmﬂn& Mm«a Test (m. i) is mmi to tm the
in Wity demmity of maa and togive an inﬁ&eﬁm of the consistency
of clays and t:__ pag s of ﬁltss , )

The oqu!mat 18 illustrated in S‘iaok and consints of &

' 8in. :ﬁuﬁ@t&w amlino a-pmm tube) ams « hansey of stardard veight
) ‘thbﬁv’

witu th- egquipment mamta as in ﬂg. & the hm is
#llowed o fall on to . ths drill rods until the sampling shos has

‘penstrated & ix. intc the soil. Tho Stendard Penotraticn Test ia
the number of Blows (N) rmim ﬁa pl'ndﬁec the next foot of wtwatson.

mmmmm

ﬂm m: are plottcd on s ntmm cabu»toox ;ou tam.
- Kear tha c-utn of the form o grnyhic tns of the natotinly

. encountered in showne

o In tha golms&ta the right mt’ the nmmhtc 1og, the !@13&
are classified and domihcd sscording to the ﬁnittaﬂ Soil clmi-.
ﬂcaﬁw {rig. 5) _
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- m.&ﬁ“.méf m':z:im.“ o wecleogiosl Guseription of
-sv..uﬁwzsgﬁeﬂ m '
.o«n.&ﬂi& %it m
f.....m, ot mtm:ﬂ.
eesesdinaral cmﬁti@'
eevecGrain sbape.
oee .:o‘@@.’a'ﬂiﬁ uta-;m

sristes verttcatty

‘*Uﬁ-wwn?-

Water xwas “-e tnaicatm by & mn AXTOW vith the date at
m«:& tho nblmxtim was sadés _ ,

m th- blmu w foot ea;mm F 3 ea:&timns mntmw i m\é- ‘
of the number of Dlews required to drive tha sswpling tube through each
foot of material. A hatching code is used to distinguish various types
ot umph. This code is mmmiﬁ #2 the bottom of aach 1@@ mﬂ.

: g tmcohmsss:s% . far vight of the log sheet, resdings
with e Spiltest Panectronoter ave pietted as a histogram. The s’iram
- Penetrometar only gives trus values of qu (uﬂrcmﬁm Wm&u
ﬂtrmyth) when usged in clays in which f -0

, % W&Gﬂh K+ and m. R.B. i‘#@a Soil Kaekmeﬂ in &tg!.mar#xm
s mi.as.  Jotin b‘ﬁw and Sonse. :

ﬁ. UNITED STATSS wm W THE INTERICR, W aF mmnm,
‘ ﬂﬁﬁ. anzﬁx Nanual, 2nd Bdition, ,
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CLAY SOILS
' CONBISTERCY
- 1 “1BCONP INRD
CONBISTENCY BYMEOL GQMPW?EVE . PIRLD TRST . M
- STRENGTR : :
— — : QEHL&_J ‘»
. ) ] . Y
Very aoft VaSe 1ess than 0425 | Bapily ycaatr;taﬁ B8 :
: several iuches by
_ . Finte
 Bort s | 0.35 to 0.5 | Basily penstratea 2 to &
. N a | several imhna by
7 thumb 1
Pire 2 185 to 1.0 ﬁan be seenet?ateﬂ -3 fa 8
: ' several inches by
thumd with modargte
aoffort -
Btize & 1.0 to 2.0 | Readily indented by |8 to 15
’ ' ' » - thush but penotrated
| only with wreat :
' iy nﬁ’m .
Very Stife ¥. 8t | 2.0 to 40 | Rendsiy Snaentes by 5 te 30
» : P | -  thusb nail Co
Hard u | over 4,06 | tndented with atresen |30 and
V(zxtre:exy stu’f) C culty by emm natl- 4 T ovar
Based aartly on Torzaghi, Ké and Peck, Rib; 1966
: Scil Mechanics in ngimarma ?rmtiaw R
Wiley = Now York iy
| MOISTURE CONTENZ
Abbreviation ] H@ming
O == L xaiﬁtm'& Contant nesr tiquisi umit
e < Lk # % Leps than ®
e > 'PL L * greater than yzwtﬁg t:&mit
HE < PL L ® Hear , :
THMC <= PL i ¥ less or Sgued te T % N
M¥E < PL . “ jess than # T e
MG <<.PL. i % much less than ¥ "
v _ i ,

3. SIiLT BOILS

. COMPACINESS - svumoL o
Loose S 6 to 8
Hoderately compact 3 8 to iS5
Compact < i5 te 20
Yory Compact [~ craa“r than 36
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CLASSIFICATION OF SANDS BY STANEARD PENETRATION‘TEST ST
"The. relative den31ty of granular soils has been Judged'

" from the results of Standard Penetration Tests carried out by .
-“the procedure’ described by Terzaghi and Peck (Ref. 1) bearing -

-in mind the llmltationsof‘the method as-discussed by Gibbs =~ =
" and Holtz (Ref. 2). !At all times the water in the drill hole
i was kept at the level of surrounding groundwater. .

‘x

.- . N ,C'
PRS- CONCRU I

l

" EFFECT OF QVERBURbEN PRESSURE.ON STANDARD PENETRATION TEST -
o Lo | RS : , » .

P L L - S Ll e L
oRTEe ; Standard Penstratioa Teat (N) Blova/rt.

0 44 Wy 30 40 S0 80 70 60 90 100 120

\ . \ ) o PM pchpouod by Terzaghi K.& Phok R.B.| o
il ] : "ail Machanibs in Enjinescin

L ?twﬂoo' Wley, New York.

Modiun flense | - ~ |pemse | \ | Very defise. -

"Y

Buod on otbb- Hed. @ Holts v.e.uwn ‘Research on Determining the nonuy of sandl b: stndnd :
Ponctnuon 'hn' VYol. I, Proo.. 4th. Ints Confe s.li.ﬁ P.B. I.onaon. ERERU B

" Depth Below G.L. Pt. ~

[ . B = : et
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PROJECT NATURAL GAS PIPELINE
MOOMBA - ADLELA/DE

FEATURE PORT RIVER (ROSSING,
LOCATION. R/ ver Chorine/ 885 £+ from W Bank. 0n centre.ine.

DEPARTMENT OF MINES SOUTH AUSTRALIA

LOG OF CABLE TOOL HOLE

SECTION

TAPEROO

HUNDRED PTAu[ A/DE

NOLE< CH5

ffo(lAL f“. 586—' ba

R L. River Bottem 94 2
R.L. Collar .... ... MI-OFT
uuvum.L,W‘DﬂO"'ﬁ FT. |

AR
il IR SO1 DESCRIPTION _,[ - >1 FIELD TEST DATA
SOIL TYPE &g, 58 SIEE 1! ;
trf R |8% GROUP NAME gode AT AT plows SO TE
GEOLOGICAL  DESCRIPTION - E é - S > tmted Sevt Claseshimarion, U S HBR : “3?3 E? PER FOOT rJnl’\:;Y”\
Z B Farts Moruc! st Editon 1963, 2 5218 5] 20 a0 60 80 T
\SA DS q e (LAV s, e s —re T T T
sn  Lonfomns abundont :
\Qh o plont Fibre hgh /)/o.f//c’//y, .r// SO Sanay % WNo Biows.
NS P 9rey/5h, dark gre, N '
R30 ans afyaw/c near top. 3 o
TE T TTTT TR N
o - o e —— — - (&
2 2 N .
NI y < T Y
NG SAND, frre Q/a//;zo/ clayey |y No Biloats N
X . /n port, reyrs N Q
\Q N Sord gra7s a2 4 ™ T
N Q- N marly rownded qQ ) : 3
> & & gwarls and @ S N
o N Shel fragrmestfs, |® M 4 N
O s eccosionally mica N a
nQ 3 ‘ ‘
Qg\q&g\; 4 _ ey
RS \y | N
X § - ; N, | ST~ 1 @
N FAND, fine grained, fw Fines . N ‘ &
N C browrr 1o pray- Orowst. 3 SIush
3 § D) fump
Samp/es.
] IS 0FF END OF HOLE
]
4 :
20 b
e .
|
¥ 25 ‘ 1
ATESS S S R
H . I
4 i .1
i ]
] ‘ :
1 : :
] et
] o
1 N A
© 30! T o
5 o -
4 . k o Lo
1 o Co
4 H . i .
4 -.»1’—(---:-~--»
W SN I
& 354 o ! IV R
™ —- et ]
1 R i
R L |
] R
] Sy
4 40] : E SR
I B
- U .
1 ' ! ) f
. N
— - [ T N J’
] RIS
- . i
45{ i ! [ ‘x
E [ T
. vl
- B . o
§ S Hl
- S R -
) i | ’ : K\
e FIGio ||| ]| 1]
¥ gl , ) o
- sol __ | ~J e 1 J . L ‘ T :
CTIW Y TSTURE
TYPE OF SAMPLE] ol CONSISTENCY |COMPACTNESS| RELRENE MOISTURE W7 | ENGINEERING GEOLOGY SECTION
A shoe (SA) & ‘;’1;:‘;«\/ Soft Ls— Loose VL — Very Loose | H — Humd SRILL No 8 LOGGED &Y
D w (SD) Woater MC — Moderately| L — Luose D -~ Damp v Push
level, $F—Soft to Firm Compoct | M D-Medium M — Morst PE Kustonr | R D Sheal.
E v (s€) (dote) £ Firm € — Comeact onse | W Wer DRULLER [} Phr/lips  |DATE Mor és
G » (5‘3) F St~Firm to Stiff |V C — Ve U — Den s STARY I M0 69 . TRACED £ 05 .
* ~ ~Firs ry — se S — Saturated .
Squegh“(;:b-e;SAL VVOI!:Néul St — Srift Compact VD -~ Very Dense itl — Liquid Limut FINISH .5 a 68 . ICHECKED ”"B
Standard Pere- 504 VSt — Very Stitt ¥ These Values rafer to cloy 3o0ils v — pigstic 'imit JerEET /. OF / . DRG
rr:ﬂaﬂ Test-SPT H — Hard °;“Y h‘:;'rd 3;;",:,",,"‘;:;‘""""’" S 6489 HO ‘

PFNe 55076A



reoduw/es.

S1L7 S, Jow plosticily ., Soridy
and Lew cmoi/ gravel rogmernts.

"

I

T
n

T

!

I
{

rmostied Jrgrt blue- grey

SILy Sorl, low /.)/a,r//'c//y, Sordy fo
Cloyey, grodes fo SAND, Fire
grained, cloyey Coarsely

and dark yellow-browrs.

CLAY SOIL, fr1gh plasticity, Sr/ty.
brye-grey, browr crrod
reo- browrr mottled.

DEPARTMENT OF MINES SOUTH AUSTRALIA HOLE C H4
NO
wosct warurAL cAs preec/ne  LOG OF CABLE TOOL HOLE a i 589 - b
MOOMBA -'4D£L 4/DE SECTION = R L River Bottom S48 F!
FEATURE PORT RIVER CROSSING, TAPEROD HUNDRED PT ADELA/DE KL Conn 58
LOCATION. B/ ver CAronnel! 696 ## from W Bank, /0FF N of centreline vatem LMLz 100 81>
e ey r ¥ T - — 3 bt S
- " | SOl DESCRIPTION ” A FIELD TEsT DATA
o w = 2z ZHy oy 5
SOt TYRE £l 39 |22 GROL  NAME P L BLOWS < TERT
GEGLOGICAL  DESCRIPTION B B P e et S Clzasts tee o R EXH53% A per roOT  fPrRertEw
; & & Esrtn Mouncal fyr Edron 1963 § ggv‘j} 20 40 &0 80 ‘U?I’Si
Q&, . . "'Y“' . g ‘; .
S§ PO/C/M.‘; orgamic SAND, ‘e graned K SN
\ w;k@, mud r1ear” fop. Lot o it pockets |t Mo Blows q
RAXNYS - Sond grosas mairnly 1gar grey, with p € ] S
L“Qg's“ roundes 7“4‘,./5 ahd V] gf9g/71: S/HY dnd CLAY 'E - ‘:
QSIES e Fragments , necr fap. ‘o’ R
Q:\.}.L. R Corrtains /‘,bfca.r/)/a/:f . Q \
A _L"Q/_/f.‘_-_.lg, e — e — - '\/‘-_ < i
,..of ; bacaming ST Sari, fow : N
|fome plasticrty, clayey, light : s
e browm and grey. (ontains ;
. numersys small grave! fragd K-
H. I AR ‘ (R
V8§17 o, fow plasticity, cloyey. | W
LT brower and greyish mottled. coriamd #
Grave! frogments few grave! Frogments up 17 0mm . 2 3
grz rnairly $trorgly _;3 [cLAY SoIL, High plastictty, sondy | KA
cemented Jime Ytm port, grey onc! dark browst 2
nodules. g L motiled. Corrtarrs 207 Cascaragous B
E M) ST soil ond few grove! Tagmenli R
Colcoreows S/47 Sol '_;;__,“ 7 - Size . RN ya
oo™ 53y VT S0t low plostiity. loyey W ORE S 4
4 “\brown, red-orown and/;;'fzy mettled . B i
Contoins few small gravel frags g
Tl CLAy S50l low plosticity. Sorrdy. 8
& ' Brown, red-Hrown ong gray motile |
: FoP Aok 50% CRAVE, max 4O mm.
% M . Sre7 SoiL, low piasticity, cloyay. l{‘
g —— .l__ browr ., grayiof. cortans fes’ e
N _‘5\_/'?”’ yellow calsareous patcnzs. |
~) -. 0 o - . T - N
NN . N % :
NS , e ™ y
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. . -V =
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H.__Hard cond oy 1 : ded sond.-cl L DEPARTMENT OF MINES — SOUTH AUSTRALIA
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Sond, excess silt fines poorly graded sand- silt mixtures MOOMBA-ADELAIDE
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