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1979/41. Site investigation for the proposed Cam River water treatment
plant, Somerset.

R.C. ponaldson

Abstract

Investigation of two alternative water treatment plant sites
has shown a variety of foundation conditions to exist. The
foundation materials at Site A range from a weathered sandstone and
siltstone bedrock with associated residual high plasticity, high
shrinkage clay, to unconsolidated sandy gravel and alluvial
deposits. There is potential for differential settlement, but gross
foundation failure is unlikely. Site B is underlain by a slatey
mudstone which will provide a suitable foundation for proposed
structures. A narrow elongate superficial silcrete body cuts across
the site and may present problems of costly excavation. A rearrange-
ment of the plant layout could minimise these costs. Further
investigation of both sites is recommended.

L)

INTRODUCTION

The North West Regional Water Authority commissioned Gutteridge,
Haskins and Davey, consulting engineers, to design a water treatment plant
on the Cam River at Somerset. A&s part of preliminary site investigations,
geological advice was sought on the conditions existing at the two
alternative sites being considered. Concern was expressed that construction
of a plant on Site A (fig. 1) would involve excavations into a steep slope
above the river, whereas Site B may pose problems of costly excavation in
a hard siliceous quartzite conglomerate.

The investigation, carried out on 5 and & July 1979, involved
reconnaissance geological mapping and trenching by backhoe.

RESULTS OF INVESTIGATION
SITE A [Dp021542]
Geology

The published geological map of the area (Gee et al., 1968) shouws
the site to be on the Precambrian Burnie Formation, a sequence of
alternating slatey mudstone with sjiltstone and sandstone.

Reconnaissance geological mapping at the site has confirmed this to
be the case. The trenching programme showed that within the limits of
excavation, bedrock comprised an extremely weathered to moderately
weathered sandstone and siltstone sequence on which residual clay derived
from the in situ weathering of these sediments has developed. Overlying
this, a discontinuous surficial unconsolidated sandy gravel horizon with
a surface layer of sandy silt and clay was found to exist eon the slopes
above the river {Trenches 5A -~ 10A), Alluvial and possibly colluvial
processes were active in the deposition of the silt, clay and gravel
overlying bedrock on the river flats (Trenches 1A - 3A) and in the gully
{Trench 43).

Detailed descriptions of mate}ials encountered during excavation are
presented in Appendix 1. The results of the soil properties of the various

materials are given in Table 1.
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Table 1. GENERAL SOIL PROPERTIES

Trench Depth Liquid Plastic Plasticity Linear Unified Scil
{ram) limit  limit index Shrinkage Classification
2A 300-3000 59.8 25,3 34.5 12 CH
434 600-3000 32.4 20.6 10.8 3] ML - CL
3000-3400 50.9 30.6 20.3 9 MH

54 2700-3300 87.3 29.7 57.6 19 CH

64 1600-2300 112.6 28.9 83.7 25 CH

8a 800-2800 101.5 22.8 98.7 22 CH

9A 900-2100 100.2 29.8 70.4 20 CH

1B 300-900 46. 4 19.4 27.0 11 CL
Discussion

The investigation has shown a range of materials on which the wvarious
proposed structures are to be founded.

The soft high plasticity, organic, sandy and silty clay encountered
in trenches 1lA-3A inclusive show the greatest potential for settlement.
However, it is understood that some settlement associated with the
proposed sludge lagoons is not a significant problem. There is potential
for leakage through the base of the lagoons to the water table at
approximately three metres.

At the time of the investigation, the design called for the wash-
water tank to be located in the bottom of the qully close to the site of
trench 4A. Excavation revealed that the unconsolidated organic clay and
gravel was prone to collapse, and with the presence of high water levels,
this site was abandoned for the present site (fig. 2).

Having regard to the final layout and depths of excavation required,
the foundations of the remaining proposed structures will be located
either on the weathered bedrock or residuwal clay, or on the overlying
unconsolidated sandy gravel horizon. The bedrock was found to be rippable
and generally of low strength. Little is known of the extent and degree
of weathering or the attitude of the bedding or other discontinuities
beneath the structures. The residual clay is generally stiff to hard
in situ but on remoulding with water, it becomes a high plasticity clay
with high linear shrinkage characteristics. The implications drawn from
this fact are twofold: moisture changes beneath proposed structures would
have the potential to cause heave and shrinkage, and high plasticity clay
has the ability to conscolidate under load.

The prospect of differential settlement should not be discounted
where foundations will be located partly on bedrock or residual clay, and
partly on the unconsclidated sandy gravel horizon encountered in several
trenches (Appendix 1).

It is anticipated that the bearing capacity of the residual clay and
weathered bedrock in their undisturbed state will be adequate for the
estimated loadings of the proposed structures. Nevertheless, the potential
for gross foundation failure of the larger structures situated on the
steeper slope segments, and in pargicular the 5 Ml clear water storage tank
must be considered. The few exposures of rock cropping out downslope of
‘the proposed tank site suggest that the sediments dip back into the slope
at this locality. However, the Burnie Formation is well known to be
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structurally complex at all scales, and in the absence of specific details
relating to bedding and the nature of discontinuities beneath this
proposed structure, the possibility of foundation failure cannot be
entirely ruled out.

SITE B [DQ016547]
Geology

This site is also underlain by the Burnie Formation but investig-
ations have shown that it differs markedly from the conditions found to
exist at Site A,

The results of the geolegical mapping (fig. 3) show the presence of
a narrow elongate north-west - south-east trending feature cutting across
the site. The material, of uncertain origin, is essentially a silcrete,
a silicecus cemented guartz conglomerate. Evidence suggests it lies
unconformably on the Burnie Formation and cccurs as a superficial deposit
which is sporadic in occurrence, is discontinuous and of variable thick-
ness. The remainder of the site is covered by scattered boulders and
fragments of silcrete in an organic sandy and silty clay topsoil.

Excavations and rcoad cut exposures showed the bedrock at this site
to comprise a slidhtly to moderately weathered slatey mudstone. Overall,
these rocks tend to have a north-westerly strike and dip towards the
south-west.

Detailed descriptions of the materials encountered during trenching
are given in Appendix 1.

Discussion

The results of the investigation at Site B have indicated that the
area is underlain by a slatey mudstone sequence at depths of one metre or
less. This rock is rippable and should provide a sound foundation with no
settlement or bearing capacity problems for the proposed structures. A
10 m section exposed in the road cut along the Back Cam Road immediately
to the west of the site confirmed the consistency and uniformity of this
material at depth.

The silerete is a hard dense rock and any excavation will reguire
drilling and blasting where it occurs as massive unbroken sheets. The
boundaries depicted on Figure 3 are the result of a pace and compass
survey and are therefore only approximate. The dense bush in various
places also hindered the accuracy of the mapping. It is anticipated the
maximum depth of this material over the site ghould be in the order of
about one metre; it is exposed in the Back Cam Road cutting to a depth
of 600 mm. The thickest accumulation noted in the region is a 2 - 3 m
exposure immediately to the north of the junction of the Murchison
Highway and the Back Cam Road, where it lies unconformably on the Burnie
Formation.

CONCLUSIONS

Foundation ceonditiong at Site A will be variable. All structures
sited on the slopes above the rivey will be located on a moderately to

extremely weathered sandstone and siltstone sequence, their residual soils,

or on the overlying unconsclidated sandy gravel horizon. Structures
founded partly on bedrock and partly on the near-surface sandy gravel may
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be subject to differential settlement. Remoulded, the residual soil
overlying bedrock is high plasticity, high shrinkage clay; there is
potential for heave and consolidation beneath proposed structures. Very
little is known about the bedrock and the nature of the discontinuities

at the site, and the possibility of gross foundation failure of the larger
load bearing structures should be further investigated.

Site B is underlain by a slatey mudstone at shallow depth; it is
rippable and is not expected to present problems as a foundation material.
The narrow elongate surficial silcrete deposit that cuts across the site
is considered to be in the order of one metre maximum thickness. The
precise character of this silcrete deposit has not as yet been determined.
Drilling and blasting may be required in the course of excavation.

RECOMMENDATIONS

Further investigations at Site A should concentrate on cobtaining a
more thorough knowledge of the foundation conditions beneath the larger
structures. Additional trenching across their diameters would probably
be sufficient, but a drill hole may be necessary if trenching does not
provide adegquate foundation information. In conjunction, consolidation
tests are recommended, together with bearing capacity determinations to
ensure against settlement or foundation failure.

At Site B, it is recommended that the nature and boundaries of the
silcrete layer be determined more precisely. This would be best
accomplished by the use of a backhoe for one day. The decision is then
whether to relocate parts of the plant away from the silcrete or to
excavate into it.

REFERENCE
GEE, R.D.; GULLINE, A.B.; BRAVO, A.P. 1968. Geological atlas 1 mile
series. Zone 7 Sheet 28 (8015N). Burnie. Department of Mines,

Tasmania.

[29 August 1979]
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pit no 1a
engineering log — sheet 1 of 1
file:
‘pit commenced: © July 1979
pit completed: ———
project: CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: see Figure 2 log checkedby: A, T.M.
equipment type and model: Backhoe R.L.surface: 2 m approx
excavation dimensions: 2.5 m long, 0.6 m wide datum: operator: gg%g{%
s 2| § . c|z2lees
Bl £ |g| 5| Motes O = material $8|es|E5s structure and
& E 18] 2| samples, = Q‘E soil type: plasticity or particle characteristics, | 5= | £ $|= § E| additional observations
al % Qgtﬁmade hl & =R colour, secondary and minor components. ce|g=| o
£ a ldepth| o 2 ES| c—| kP
2 Cmetres | & .3 o it 88 g
123 Came
F ; : #_%
4 rganic sandy clayey SILT: S E
?’1 igh plasticity,grey-brown, |<pr, TOPSOIL 3
= sand fine to medium, roots n
1 p to 3 mm, slight organy 3
0. L / CH ell M ~
_¢ Sandy CLAY: high plasticity, P} S ALLUVIUM .
e brown, sand fine to medium, to 1
_é trace organic material F y
-/ (charcoal fragments) -
© 3 _::: ]
> < d
b4l cH pandy CLAY: high plasticity,pPL | F
L brown, sand fine to medium, -
0 4 some organic material, —
- (charcoal) with gravel N
_ | and boulder fragments
H - of shale and slate. 1
- ‘ o
-
key support notes '\sarnples and tests classification symbols consistency/relative density
S— -"_T timberi A SOI ESCFIEUON
method '_m ering uso undisturbed sample \ L it gs = ‘s'gg soft
N natursl exposure Semstanon b classification system F —firm
E existing excavation 123 oo resistance D disturbed sample moisture :\;J‘S! :32::, stiff
BH  backhoe bucket @faﬂnmg to N St menatravion: | 0r ~dey K —hard
B bulldozer blade refuass test:figure = result | ) _ moist b — friable
R ripper o N* — SPT +sample W — wet E’L —;fefv loose
I — loose
¥ e, ;"::;;t':gown Ne cone penetrometer MO — moderately dense
water inflow D ~—dens
water outflow VD —very dense

41-6



2

[ 5cm >
pit no 2A
engineering log — et 1 of 1
tion
file:
pit commenced: 2 July 1979
pit completed: ===
project: CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: see Figure 2 log checked by: A.T.M.,
equipment type and model: Backhoe R.L.surface: S m &apPprox. 5
" ! . nyar
excavation dimensions: 2.5 m long, 0.6 m wide datum: operator: ‘ggugcil
[~ o < . 4 6
g| 2 {g| ;| motes ol 25 material £s gz B g structure and
£ £ 13 g samples, £ g 'g soil type: plasticity or particle characteristics, | = | 2§ | = i E| additional observations
E 2 19 3 |tests,etc] | gagun| ©| G > | colour, secondary and minor components. gg &% kPo
8 Tmetres | & % ol e 8§88
123 Same
izd===$ﬁ:=¢=====J=:=zy--—— R i i S B
T - PpH- O;P'ganlc sarlndy clayey SILT. l.p1| s : TOPSOIL 4
_)‘// high plasticity, grey- / ]
+~~] CH brown, sand fine to mediun,M 4
f root fibres, slight =pPL| S ALLUVIUM ]
= 1._,5 organic smell =
_‘g Sandy CLAY high plasticity, g
D 4 brown, sand fine to -
+] edium, t i H
race organlic
o] 2_‘/ m r g B
? material (charcoal
' fragments) . ]
_§ REECS) ]
-ii: o
n 3..4/ P =
< B Similar fo above, except ——W- Water flowing free]
_2 some gravel size frag- into trench b
i ments which are dry -
] and friable .
< 4 |
EE! SUPPOrt notes — sa‘f-ples and tests classification symbols consistency/relative density
b T timbenng U50 — undisturbed sample bm:);" ::c';::: e e A
adicdibalad . e — 50
N natural exposure geoelstion 59 e i classification system F —firm
E existing excavation ;.' 23 no resistance O = duhibed sumple ‘ moisture s\:‘J'tSt __:te'::f stiff
BH  backhoe bucket rr/'} ] :3;5;;39 to N = T;:tq??t‘?rftn:zgznon _D —dry H —hard
B bulldozer hlade S o~ i & T 9 M - moist Fb ~—friable
R ) waie N* — SPT + sample W — wet VL - very Inose
Sl !’_]’16 Oct, 73 water level Ne — conepen meter L —looss
=] ondateshown | - FORBpenzIomets! MD — moderately dense
water inflow D —dense
= water outflow VD —very dense

Y
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pit no 3A
engineering log — et 1 of 1
file:
pit commenced: 5 July 1979
pit completed: ——
project CAM RIVER WATER TR.EATIIENT PLANT supervised by: R.C.D.
pit location: see Figure 2 log checked by: A.T.M,
equipment type and model: Backhoe R.L. surface: 8 m a‘gproxé
nyar
excavation dimensions: 29 m long, 0.6 mwide datum: operator: Council
& g: g . > > o 5
3 2 || | notes gl 25 material AR R structure and
£ g 18 2 | samples, = 8 'E soil type: plasticity or particle characteristics, | 55 | £ 5= § E| additional observations
ﬂE’ § §- 3 | tests, etc ] | gopth g E = | colour, secandary and minor components. g s a ‘f ugno
cmetres| & | I ) elae 8088
123 i Qdme
Fz#zz e e
P MH-Oﬁ Organic sandy clayey SILT.} M 3
< f high plasticity,grey-brown,|<PL| S TOPSOIL
sand fine to medium, ey e
1 CH roots and root fibres, "DPEL S COLLUVIUM g
~ l_; slight organic smell t‘; .
L1 CLAY. high plasticity, |
& mottled yellow brown and Slow seepage of |
’_ 1 grey brown, some fine water into pit at |
+ sand and charcoal 1.6 m. o
A g
kel / —
.../‘ ]
-—/ -4
g =)
o™ i
o 3] e
- Water lying .in pit
k o5 ying 3
i at 3.4 m. 4
4 CH—{CLAY. high plasticity, Mls RESIDUAL CLAY A
-4 mottled yellow-brown >PL| to J
< 4 to olive green, some F —
N fine sand, trace mica. : E
. g
] ]
_— S AJJ —
Key supprort notes — samples and tesis classification symbol consistency/relative densit
ER T sinbenr s and s01] description - Y Y
FEE Y timbering US0  — undisturbed sample |- mee = i son
N uatmiﬂ-exoosure 'P-—-—-'Te"amm SP T classification system F —firm
E existing excavation A2 3 o resistance D — disturbed sample maoisture ‘:;;St ___s“:f stiff
BH  hackhoe bucket [/ ranging to N — standerd penetration | 5T B o r‘;r‘é
B bulldozer biade wczrietusal test:figure = result M - moist Fb —friable
R ripper iyt N* ~ SPT + sample W - wet t’L - :rery loose
" vl Oct, 73 water ievel — loose
,’!f‘—% o :'?:ie.:!ee:hown Ne  — conepenetrometer MD — moderately dense
hwarer inflow D —dense
water outflow VD -very dense
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engineering log —

excavation

WG

pit no

sheet 1 of 1

file:
pit commenced: 5 July 1979
pit completed: ———
project: CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: gae Figure 2 log checkedby: A.T.M.
equipment type and model: Backhoe R.L. surface: 9 m approx.
excavation dimensions: 2. D m long, 0.6 mwide datum: operator: ‘ggﬁggﬁ.l
& 1 g & terial ve| 22 2 oy — i
= |=| o | notes L =B materia s6| ez e structure a
E o £ | samples, 2 3 -‘E’ soil type: plasticity or particle characteristics, § =125 2 E| additional observations
) 2 | 2 |tests,etc] ; depth| 2 = z colour, secondary and minor components. Eg g ° kF"l
= 32 s Emetres| & .g L1 e sk 8808
123 M
| == = S
I Jou-Mi organic_sandy clay srzr: | M| s TOPSOIL
" high g:!.ast:.cxty _black, PPL
- sand fine to medium, some
’ charcoal fra?ments,
! S ML~ trace gravel frag- M| L ALLUVIUM i
© l”_:::CL mengs oftsgg%e. Roots /PPL | to 4
ol and roo ibres,
‘§ strong organic o y
y smel : . :
1ff: Gravelly, sandy silty CLAY: Pit unstable (cav-
D -«ﬁ medium plasticity, grey- ing in) below %.5
il - — brown, sand fine to medium} ‘fat‘?lgtglo‘i’tngelgs
+- gravel fine to coarse 0Y6 P
_; some boulders to 300 mm <o M. i
-jﬁz (mainly subrounded J
E = quartz) some gharcoal |
o 3 54 fragments slight
D Fam s e 2P RESIDUAL CLAY |
4 -
]
ot ER
Ln 4 - . » —
Bilty CLAY: high plasticity, ]
T mottled green-brown grey.
7] Some sand fine to medium, -
] Some mica and siliceous .
1l | shale fragments. -
\- S e Sa—
_lﬂ support notes — samples and tests classification symbols consistency/relative dansity
method v timbering USO0 -- undisturbed sample :ns;f' esc.:z;'o" :\;«‘S i soft
——— < " . 3 on unitl —soft
N natural expesure pensirsbion b classification system F —firm
2 i 123 PoT D — disturbed sample : St —suff
3 existing excavation | re S5 DO TRUSTANCe moisture VSt --very stiff
84  bockhice bucker A I ranging 10 N - standard penetration | 57 _ = - har!l
B vuldossr hisds l Lo a retasal test:figure = result M m;ist Fb — friabie
: ate " - e - - loose
R 1pper e § N SPT + sample w wet VL very
i 3 water level L -loose
!'?"_J; 60“‘ ; ;::g::::oum Ne — cone penetrometer MD —moderately dense
> water inflow D -—dense
< water outflow VD - very dense
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5cm

P /0//1:7

K ’.l pit no: - 5A
engineering log — smeet 1 of 1
excavation

file:
‘pit commenced: o July 1979
pit completed: —
- CAM RIVER WATER TREATMENT PLANT wupsrvadBy: R.C.D.
pit location: See Figure 2 > log checkedby: A .T.M.
equipment type and model: Backhoe R.L.surface:18 m approx.
excavation dimensions: 2.5 m long, 0.6  mwide datum: omr“o,ggﬁi:i?
c =4 - 6
S notes £l S material - § Z[gEs structure and
Bl & |5l & of 83 ; ' ici ; istics,| 22| 2E[22€ iti i
£| & |8] §| samples, £ | &F | soil type: plasticity or particle characteristics, | 8.5 | £ § | = $ additional observations
zl 2 |S z|tests,ete) | gooth| S| & > | colour, secondary and minor components. 2c|a®
E 2 | aep ) ﬁ a gEojle_| «& b
a cmetres| &) = “l18e 8
123 N T
Fandy SILT: low plasticity, M<pIl S TOPSOTIL.
&1 brey black, sand fine to < IQOﬁD ] i
o} ed%um, cslo:;?u,ebgrz:we10(queu;tz) 9
=] roots an ibres. rganic Vi SR
VEL BED
=0 gmell. e GRA ]
> 1.0 Sandy silty GRAVEL: sub- IMp .
To ] angular to subrounded quartg d
o1 gravel ::Ln a matrix of grey, i
“oa" sandy silt [ML]
e & Sandy silty GRAVEL: fine to ]
© 5, B coarse, subangular to sub- 1
- _'co° rounded quartz, some boul- =
o & ders to 300 mm. Some rock &
b A . o
To, fragments to 100 mm (silt-
1’e stone, shale). Matrix low |} |} I -~ | -~ " 3
p b 3 Sfi‘l plasticity, yellow-brown, M Bt E.W. LITHIC -
I agﬁ medium dilatancy, sand FPL | to SANDSTONE -~ - =

5 fine to medium. Some cla £ 0 et

s [SM] . 4

N E.W.ROCK: remolds to silty i

® el SAND [SM] medium dilatancy,. g

| yellow brown sand fine to ' L]
coarse, trace mica. Alter-

- 7 ; = sares SC——.
nating layers of clay (CH), )
high plasticity, mottled

7 gre% grown, some sand fine Seege——

key support notes spmples and tests classification symbols consistency/relative density
— e - epm— and soil description
method & tntaring uso undisturbed sample | "o T unifizd gs il soft
N natural exposure Jenetation & 'mrr:;mme!elr classification system F ~firm
E existing excavation 123, no resistance ot e et moisture !\;ltSt :3::: stiff
BH  backhoe bucket E/E ranging " aipeductpanation 1 5 vy H —hard
B bulldozer blade TRy i M — moist Fb — friable
R ripper N*® SPT + sample W — wet t!L -r'erv loose
— loose
Oct, 73 ;v:;e;‘::‘::!.wn Nc cone penetrometer MD —n?\oderatelv dense
water inflow D ~—dense
water outflow VD - very dense
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5cm
(3 e pit no 6A
engineering log — meet 1 of 1
file:
pit commenced > July 1979
pit completed: S
project CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: see Figure 2 log checked by: A.T.M.
equipment type and model: Backhoe R.L. surface: 16 m approx.
ondimiens: 2.5 | 0.6 id datom: gynyay
excavation dimensions: = m long, . m wide atum: operator: COuncil
8 g § 3 vel| F2|e °5
8l £ |5, notes Sl g material $e|eZ|c5s structure and
£| E 8| 2| semples, 2 3%’ soil type: plasticity or particle characteristics, | 5 | £ §|= § E| additional observations
E e .% Z [tests,etc] | goph | & 'E: colour, secondary and minor components. gg ‘EE “_9
g cmetres| | 2 “l18¢e 88%8
% 123 e - ONm &
E-“ML-01fsandy SILT: low plasticity, iﬁq:: S TOPSOTL
% 7 medium dilatancy, grey- <pLEO
+: %6 GM black, sand and some P "Mp = ]
ER
4%% gravel-quartz. -
1%9 em Roots, organic smell p | B
n 1 _for to GRAVEL BED
— T n =
1%2] . Sindy silty GRAVEL: sub- MD 1
i %) ngular to subrounded i
oo ravel in a matrix of
B grey sandy silt. Sim-
" -/ & ; ilar to above (ML). M |F/ RESIDUAL CLAY -
D - —é andy silty GRAVEL: sub- |<PL V.St .
A angular to subrounded I
- artz some to 300 m. =
~ Matrix yellow brown,
- medium dilatancy,
=) sand fine to medium, o
| some clay [ML]. -
s CLAY: high plasticity i
\
— mottled grey brown, some _
. \fine sand. -
key support notes — salinples and tests classification symbols consistency/relative density
s— T b . rend and soil description
fetied tuntiening US0 — undisturbed sample Besed o uniting gs _:gff}' soft
B i R JpSostiaron e e ki classification system F—firm
E exisling excavation F;‘?S no resistance 2 ~ SUUNSNSERNS moisture &\"ItSt -—\s;‘e'rﬂ stiff
BH  backhoe bucket EE ranging 1o N — standard penetration | 5 — dry H —harg
B bulldozer blade ~czrretusal testifigure = result |y _ moist Fb —friable
] ripper ) N* SPT + sample W - wet \LIL —:rery loose
Oct, 73 w. i 1 — loose
i»’; € ;::i;r:;;own Nc — cone penetrometer MD — moderately dense
} water inflow D -—dense
r |water outflow VD - very dense
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5cm ’|
pit no: A
engineering log — s 1 o0y ]
file:
pit commenced: 5 July 1979
pit compieted: ——
project: CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: see Figure 2 i log checked by: A.T.M.
equipment type and model: Backhoe R.L. surface: 13 m approx.
excavation dimensions: 2.5 m long, 0.6 mwide datum: SRt Wynyard
Perator: council
S o g . - b 6 ;
2l % I5l & notes % 23 material §§ gﬁ Eﬁﬁ structure and
£| & |g| 5| semples, = g'g soil type: plasticity or particle characteristics, | & = g $1< § E| additional observations
E e ?g' S | tests, etc] j depth | & -aa.- colour, secondary and minor components. °§ ‘g'q uPn
a cmetres| & = ES 8% |2988
pli23 1 " 18223
IML-OH Organic sandy SILT: low M | S
‘?’// plasticity, black, sand Fto s
P cH fine to medium. Roots and /| D |gt SHRSOIL .
a',; root fragments. Distinct
o~ - o;p, GM rganic smell. L -
) 1~¢>;‘. andy CLAY: high plasticity, p [t© GRAVEL BED =
g0, sl:.ght'dilatancg, red browr], MD ]
e sand fine to medium, some
> coarse. Some gravel up to 4
“E:E Mz ||50 mm [subrounded subangu- [ D E.W. LITHIC B
i lar quartz and rock frag- 3
us SANDSTONE
a B HH ents]. Trace charcoal, =
_f oots to 3 mm. Slight _ .
HF organic smell. )
sandy silty GRAVEL: fine-
b coarse quartz (subangular i
= 3 to subrounded) in a matrix .
A f low plasticity sandy
] ilt with some clay [ML]. 1
E.W. ROCK: remolds to low ' N
7] plasticity, med. dilatancy -
g mottled brown grey green, [ - -
=] sand fine to coarse (gquart3 { -~
- and E.W. clastic grains). ‘ ¥
4] LTrace mica. i
|
ﬁe_v support notes — samples and tests classification symbols consistency/relative density
method T tu;nbering US0 — undisturbed sample o p— o VS —very soft
N penetration 50 mm diameter based on unified S -—soft
natural exposure . classification system F —firm
E existing excavation 123, no resistance D — disturbed sample moisture St —suff
BH  backhoe bucket @Erangmg 1) N — standard penetration ‘D___d;" :S! :;i?é stiff
B bulldozer blade el testfigurs < vesult | 3 Ty Fb — frisble
R ripper N*  — SPT +sample W — wet VL —very loose
; Oct, 73 water level N L —loose
= ondate shown | °° % D" MD — moderately dense
iwater inflow D ~—dense
- water outflow VD -very dense
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8A

pit no

sheet 1 of 1

file.
pit commenced: 5 July 1979
pit completed: —
project. CAM RIVER WATER TREATMENT PLANT commedsiior: R.C.D.
pit location: See Figure 2 log checkedby: A.T.M.
equipment type and model:  Backhoe R.L.surface: 17 m approx.
excavation dimensions: 2.5 m long, 0.6 m wide datum: operator: ggﬁzgi(]i_
5 =| § : ~ o
3 -% «| | notes el &5 material gg ,:; ;_”" g £ H structure and
= £ |8 % samples, E g 'E soil type: plasticity or particle characteristics, | & -_'é g §|l=§E additional observations
o 2 1Y 3 |tests,etc] i 4o a | ‘7 > | colour, secondary and minor components. e |&a7® =3
£ € |2 idepth| & 8 o h EO| €| kP
a cmetres| &| 2 °l 88|0888
L 123 o Came
~ LML= aT v _-d ow g ? ticity ta TOrSOIE
y 5 slow to medium dilatancy o 3
Zs H ’
7/ = grey to black, sand D |st SUBSOIL 4
X fine-medium, some coarsefM St '}
| / CH-OH Somg cf':lilﬁrcoal. Roots L PL
\O 9 an res. Organic
i & St
1—% el smell . RESIDUAL CLAY —
k ; KPL IV i
7 . e .st.
-? .?ndy CLAY:high plasticity), .
D ‘/ red brown, sand fine t -
- i / edium, some coarse. .
— 2“/ Trace gravel. Roots -
_% and root fibres. 3
X y - . 3 - 3 -
_? brganic CLAY: high plasticity,
& mgttled brown-black. Some 7
= fine sand. Charcoal
e 3—| ragments and root —
. remains. |
g Sandy CLAY: high plasticity, =
- light dilatancy, mottled 4
. grey brown, sand fine to R
] medium, trace mica. j
T 1
R .. |
_"2)_' support notes — samples and tests classification symbols consistency/relative density
haihod ;5 timhering UBO — undisturbed ssmple W gs —vel"v soft
e ) : ased on unifi —soft
N natural exposure Jensvas 5? i classification system F —firm
E existing excavation "‘f'2 3. no resistan-e D — disturbed sample moisture St —stff
BH  backhoe bucket F/E ranging 1o N — standard penetration '5""— :‘_’;S‘ ";“r‘é stiff
B il g A retusal test:figure = result =dry. e
ulldozer blade M -~ moist Fb —friable
R rippar ? t 60 25 N*® — SPT t sample W — wet \lfL wrery loose
i cr, watar level i — loose
= on date shown | N¢  — cone penetrometer MD — moderately dense
water inflow D —dense
< water outflow VD - very dense
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I

engineering log —

excavation

file:

1419

pit no

9A

sheet 1 of 1

project.

CAM RIVER WATER TREATMENT PLANT

pit commenced:

pit completed:

6 July 1979

supervised by: R.C.D.
pit location: see Figure 2 log checked by: A.T.M.
equipment type and model: Backhoe R.L. surface: 21 m approx.
excavation dimensions: 2x5 m long, 0.6 m wide datum: oparator: WYnYa:Fd
Counall
3 2| § . o C E- Zlo °5
2l £ Il & | POt il 5 material seleslsss structure and
£] £ 18| 2| samples, 2 3 £ | soil type: plasticity or particle characteristics, | 5= | 3 § [ < §-E additional observations
E g |3] 2 |tests.ete] i goprn | & E > | colour, secondary and minor components. E < 8o KP
5 e ametres| &| 2 S BEIaRSR
123 Lam e
7ML — andy : low plasticity, S TOPSOIL
-?,/ CH grey to black, sand fine M |p 5
-?/’ to medium, some coarse. r R
_;;ﬁ Some charcoal and root /|<PL|st. ﬂ
8 fibres. Organic smell _
R L_5£> cy |\Sandy CLAY: high plasticity,y [s¢/ —1
% slight dilatancy, red- ('3 RESIDUAL CLAY
L7 brown, sand fine to med- H i
D ;// ium some coarse. Trace
'/// charcoal. Fine roots T
- —sz and root fibres. {
By 2 =
3 o Sanéy CLAY : high plasticity], M.W. COARSE -
s slight dilatancy, mottled SILTSTONE 7
grey brown, sand fine 9
b . to medium, some coarse
1 -
ACH \E.w. ROCK: remolds to /Lo | St RESIDUAL CLAY |
— sandy SILT: low plastic- =
4 ity, medium dilatancy, g
] light green brown, ]
" i sand fine to medium. o
- 4 Some clay. Trace
mica. B
Similar to material exposed _
from 900-2100 mm.
key support notes — samnples and tests classification symbols consistency/relative density
method T timhering US0 - undisturbed sample 2 esc.r‘l — VS —very soft
' Jenetration 50 mm diameter based on unified S -—soft
N natural exposure e P : classification system F—firm
E existing excavation A23 ho resistance o ~ SRR moisture ?ItSt = :::i stiff
BH backhor bucket {:"L Tla;!gnng 0 N - slar\.cfi_ard p!inetra'lion D —dfy e harg
B bulldozer blade I L2 7 refusal ;e;tr igure = result D'.c, - roist c?_ ol friablle
R ripger 2 N* - + sample - wet —very loose
| 'Zj‘ib et 13 ::,::i:'Le;ﬁL”n Ne -~ cone penetrometer hD - :'g:\s:lzralerv dense
water inflow D —dense
water outflow VD - very dense
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5cm

75

pitno.  10A
engineering log — PO L
file:
pit commenced: 6 July 1979
CAM RIVER WATER TREATME > g "L "
project: AM NT PLANT supervised by: R.C.D.
pit location: See Figure 2 iog checkedby: A.T.M.
equipment type and model:  Backhoe Rl _surface: 21 m Aapprox.
excavation di jons: 2.5 0.6 i ¥ Ya?d
ation dimensions: . m long, - m wide datum: operator: Coun01l
5 ol § . > > oy
o] 2 _ | notes o £3 material §§ LelBeg structure and
£l E £ | samples, 2| &2 | soil type: plasticity or particle choracteristics, | 53 |  § 2§ E| additional observations
GE' g 2 |tests, eted i goph| © o= = | colour, secondary and minor components. CE> g 2 © ”9
2 cmetres | & g : 9los 88%8
1?_:_3' et | Cume
o RS SV B S SRR
P_sML-0Ol Sandy SILT: low plasticity/ M | S TOPSOIL
:," GM grey-black, sand fine to MD
435 A
P medium, some coarse,
B M |to
L 2 some charcoal, roots CRAVEL, BR
o 1 % and fibres. i
5 ] Sandy silty GRAVEL: fine to —
B e
| dﬂ%ﬁm coarse, subangular to sub-/}-L Uw
and rounde_ad quartz, in a E.W. LITHIC
HEH o matrix of moderate- 4
o high dilatancy, greyj SANDSTONE .
- sandy silt [ML] : -
-] CH rganic sandy SILT: rapid M |St 1
_/ dilatancy, black, fine i RESIDUAL CLAY |
7 sand, root remains, H
nic smell. ’ i
o 3_" E.W.ROCK: remolds to silty =
— SAND [SM] medium dilatancy) —
- yellow brown, sand fine- -
- medium (quartz and wea- E
_ thered mineral grains) ]
N Alternating layers of |
_ [cH] CLAY: high plas-H
ticity, mottled grey =
i brown, some san -
. fine-medium. o
g CLAY: high plasticity, yellgw 4
- brown, some fine sand. y
k_E\_! support notes — sq"nples and tests classification symbols consistency/relative density
T timberin . .and soll description
method 9 US0 — undisturbed sample = VS —very soft
i Jpenetration 50 mm diameter based on unified S —soft
N natural exposure l;——-—— o ahdoans | classification system F =firm
ESH ;;::s:;‘ng E:xrauahor\ E: . l_.-\.o resistance s _ lsr:, sample e '\.-,"'s! :.‘s’te,::' -
hoe bucket 2 y,lrj.mngmg to stan ard penetration _'—"'D —dry H . =hiud
B bulldozer blade L Zretusal testifigure = result M - mpist £y — frisbie
R ripper yal N*® — SPT +sample W — wet VL -—very loose
'y EO(‘L 73 water level L —loose
F-]‘-f ondate :ho.-m Nc — cone pengtrometer MD — moderately dense
water inflow D -—denss
water outflow VD -very dense
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5cm

3

-

engineering log —

excavation

o

1B

pit no:

sheet 1 of

water outflow

file.
pit commenced: 6 July 1979
pit completed: f——
project: CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: see Figure 3 log checkedby: R-T.M.
equipment type and model: Backhoe R.L.surface: 23 - aqugig}aci-d
excavation dimensions: 2.5 milong, 0.6 m wide datum: operstor: Council
& e S . c > > -] 5
3 2 |=] _| notes | 25 material £6| 2z Eg; structure and
£ £ 18 & | samples, 2 8 ‘g soil type: plasticity or particle characteristics, | 5.2 | 2 §|= § €| additional observations
e 2 |13 z|tests,etc) | yopn| 8 "é > | colour, secondary and minor components. gsie 2
&1 Cmetres| & z clge 0388
123 Qame
74 MH Silty CLAY: hlgh plasticity F{deT F TOPSOIL o
i slow dilatancy; red brown,[| % 1o T
/ CL x . r
D i / some sand fine-medium. M| F RESIDUAL CLAY
! d / Trace charcoal, roots <PL )
N F \ and fibres.
. CLAY: medium plasticity, SLATEY MUDSTONE™}
slow dilatancy, mottled
b grey yellow brown, some
CHH sand, fine-medium. Som
- T fragments weathered
~N Eaurin rock (MW-EW) . =
i .
ROCK - green grey thinly 1
laminated, slatey mudstone| S
0 SW-MwW =
& 3 vl
— -
- ..
ey support notes - s.‘l{nples and tests classification symbols consistency/relative density
T ke | and soil description
method tmbering US0 — undisturbed sample = VS —very soft
: enetration 50 mm diameter based on unified S —soft
N natural exposure 'P-,——' classification system F —firm
E exi15ting excavation ;,}.5;3 -nO resistance 0 — disiubed sample moisture %"‘St ::gf stiff
BH  backhoe bucket ¥, 3}1 ranging to N - 5“”_??"'1 penetration —D—Tc!T\f H —harrj
B buildozer blade CLr2retusal testfigure = resait M — moist Fb —friable
R ripper M ‘E) N* - SPT +sample W - wet \IfL —\'.lery loose
Qct, 73 water level — loose
;ﬁ on date shown | NS conu penelrometer MD — moderately dense
water infiow D —dense

VD - very dense
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17/19

2B

pit no

sheet 1 of 1

file:
pit commenced: 6 July 1979
pit completed: ———
projest CAM RIVER WATER TREATMENT PLANT supervised by: R.C.D.
pit location: gee Figure 3. log checkedby: A.T.M.
equipment type and model: Backhoe Rl srkace: 19 approx.
: y . nyard
excavation dimensions: o milong, 0.6 m wide datum: operator: guiz;i_l
5 a| § . ~ > o5
21 ¢ 45} oo 2l 53 material €5 Eg Bes structure and
£| £ |8 & | samples, 2 2§ | soil type: plasticity or particle characteristics, | & 5 25 Z £ E| additional observations
=E= £ |3 = |tests, etc. -idepth| &| & Z | colour, secondary and minor components. g & a © kpﬂu
g1l” Cmetres| | 8 °1 8810229
123 ” O8Re
- e——— - — ~ - __—_
4 Organic sandy silty CLAY: M| F TOPSOIL
OH | medium to high plasgiciﬁy, <PL =
medium dilatancy, ac MUD 5
- sandy fine to medium, SLATEY STONE
@ 4 some gravel. Many roots|, g
B root fibres, bark _
Strong organic smell r
ROCK - green grey SW-Mw 7
slatey mudstone. 1
~ 1
- -
: -

key SUPPOrt notes — samples and tests classification symbols consistency/relative density
: and soil desc n
method : X Velaring US0 - undisturbed sample O CBCTPRD VS —very soft
penetration 50 mm diameter based on unified S -—soft
N natural exposure > classification system F —firm
E existing excavation 23 no resistance O — disturbed sample moisture St —suft it
BH  backhoe bucket E’“"} ranging 10 N — standard penetration | 57 _ oo :Sl :;":5 st
. . A retusal test:figure = result oy, A
B bulldozer blade M — moist Fb = friable
R ripper __y:@f_% o 3 N* — SPT tsample W — wet VL —very loose
i ct, 73 water level L —loose
=1 andate shown | NG — cone penetrometer MD — moderately dense
P water inflow D —dense
< nater outflow VD - very dense
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CAM RIVER WATER TREATMENT PLANT
GEOLOGICAL PLAN - SITE A
R.C.Donaldson August 1979

LEGEND

r—v:\ Alluvium-sandy silt
¥

Topsoil - sandy st

VA Residual clay

A < | Sandstone,siitstone and slaty
v mudstone rock fragments

Bedrock - sandstone

Trench

20 30m

EXISTING

PUMP
STATION | ——
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CAM RIVER WATER TREATMENT PLANT '
GEOLOGICAL PLAN - SITE B
R.C.Donaldson August 1979

' iy &
|V =/ OUTLET MAIN

’
&
/

\ A ’I’ v’/ A

s

LEGEND

v 4 | Mas&ive silcrete-semi-continuous sheet

v 9. Scattered boulders and fragments of silcrete
~»..v.| fa sandy and silty clay soil

18 Trench

------ Access track

¢
v
1
. 5
S o
/N
o
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Figure 3
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