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June 10th, 1988

Spectrum Resources Ltd.,
586 Great South Road,
Greenlane
AUCKLAND 5 NEW ZEALAND

Attention: Mr. M. Baker

Dear Sir,

CONSULTING

ENGINEERS and

GEOLOGISTS
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RE: Anchor Mine Project
Proposed Tailings and Water Storage Dams

We have pleasure in presenting our report detailing the
results of the investigations and designs conducted for the
above proj ecL

Should you require any further information or assistance,
please contact the undersigned.

Yours faithfully,

G. K. SEARLE

IL----------------------'



o design of the tailings dam

2 • 0 SCOPE OF WORK

10-10031

In conducting the above investigation and design phases

of the project, constraints have been imposed by both a

lack of accurate site survey data and a perceived need

to minimize disturbance to the environment during the

field investigation work. This has resulted in

o quantity estimates associated with dam

construction and waste storage capacity

o hydrological aspects of the proposed

developments

The scope of work covered by this investigation and

report includes the following:

o foundation investigations at the proposed

tailings dam and water storage overflow

structure sites

Spectrum Resources Ltd. are conducting a feasibility

study of the potential benefits in reopening the old

Anchor Tin Mine near St. Helens, Tasmania. This report

addresses various aspects of this study relating to

water resources and waste impoundment associated with

the potential development and presents preliminary

designs or design information pertinent to tailings

dam, water storage dam and creek diversion works.

1.0 INTRODUCTION

May 1988

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I



4.0 SITE CONDITIONS

3.0 FIELD INVESTIGATION

The logs of the test pits are presented in the Appendix

whilst the test pit locations are shown on Figure 1.

o a geotechnical appraisal of the overall site

area to determine conditions or constraints

that may affect the proposed development.

J 30G

10-10032

0 excavation of a series of test pits, using an

excavator, in the area of the proposed

tailings storage site and at the proposed

overflow structure site.

The bulk of the site area has previously been worked in

either open cut or alluvial mining operations hence

natural soil/rock conditions have largely been covered

or modified by these past works.

The fieldwork was supervised by an Engineering

Geologist, who logged the test pits and obtained

samples of insitu materials as required.

An investigation of surface and subsurface conditions

at the site was conducted over the period 25th - 29th

April 1988, with the fieldwork involving the following:

designs, which are subsequently presented, which may

require some minor modifications as further site

specific data becomes available.

May 1988
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During the field investigation, measurements of water

The proposed water storage overflow site lies within a

rock cutting excavated as part of earlier mining­

related construction work. Pits excavated in the base

of this cutting met refusal in MW granite at depths of

0.7 metres. Examination of the walls of the cutting

revealed rock conditions which varied along the line of

the cutting. At the extreme northern end, adjacent to

the water storage area, slightly weathered to fresh

granite was exposed whilst, further south, the degree

of weathering increased markedly. This latter

weathering pattern i.e. EW-MW granite, formed the bulk

of the abutment zones associated with the proposed

weir.

•J.

10-10033

Available geological data indicates that the site is

essentially underlain by porphyritic granites, which

was confirmed by both the geological mapping and test

pit data. On the ridges, the weathered granites are

overlain by a relatively shallow soil cover, consisting

of 0.6 - 0.8 metres of silt, whilst in the gullies,

significant depths of alluvium and materials placed

during past mining activities were observed. At the

proposed tailings dam site, then latter materials

extended to depths of up to 5 metres and consisted

essentially of a boulder cobble - gravel mixture in a

dense to very dense state. Debris from past mining

activities were observed within these deposits, a part

of which appeared to have been placed as a structured

fill layer running parallel to the creek alignment.

Extremely to highly weathered granite, which classifies

as a silty sand, underlies the 'alluvium'.

May 1988
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5.0 DESIGN CONSIDERATIONS

5.1 Hydrology

flows were obtained in Anchor Creek. These produced a

flow rate, as at 27/4/88, of 125 litres per minute. As

these measurements were obtained at the end of a long

dry season in Tasmania, they possibly represent a base

flow rate for the Anchor Creek catchment.

10-10034

In order to adequately size and design the

diversion works, an analysis has been conducted of

potential stormwater flows arising from both the

Anchor and Ariel Creek catchment areas. Use has

been made of the data and procedures contained in

the 1987 Edition of Australian Rainfall and Runoff

in determining potential flows.

The catchment areas for both creeks lie within

extremely high rainfall zones. The topography of

the area, which is relatively steep and rugged,

results in high runoff coefficients and relatively

low storage components which should result in

rapid changes in creek flows after rainfall

occurrences. As no runoff coefficients or locally

The proposed construction of a tailings dam across

the existing course of Anchor Creek will

necessitate diversion of the creek above the

tailings storage area. This proposed diversion

will pass through the water storage dam into Ariel

Creek and will require excavation of a channel and

construction of a diversion dam and bunds.

May 1988
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Overflow/Weir structure

The base area of the overflow cutting is

underlain, at a depth of 0.7 metres, by moderately

weathered granite, upon which excavator refusal

was met. No base. stability problems are therefore

10-10035

It is currently expected that the water level in

the storage dam will be maintained at the existing

floor level of the overflow cutting (RL 243.5)

hence construction of an overflow or weir

structure should not be necessary. However,

consideration has been given to potential weir

founding conditions to cover the possibility that

a change in storage requirements may subsequently

occur.

Based on the above, peak flood flows of 33 cusecs

and 9 cusecs were calculated for Anchor and Ariel

Creeks respectively. Detailed designs for the

Anchor Creek diversion works should therefore be

based on a flood flow of 33 cusecs whilst the

storage dam and overflow structure should be able

to accommodate 42 cusecs flow.

proven design procedures are presented in ARR for

Eastern Tasmania, calculations have been conducted

using the conventional Rational Method and

coefficients judged to be suitable for this area.

Rainfall intensities have been determined for a

number of durations and return periods, with the 1

in 100 period being used for flood flow

calculations.

5.2

May 1988
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Tailings Dam Foundations

envisaged with any proposed weir or overflow

structure.

The design of gravity structures should include

provision for keying into the abutment faces and

for the placement of erosion protection on rock

faces adjacent to the structure. Particular

attention should be paid to keying impermeable

membranes (e.g. concrete facing) into both the

base and abutment zones of the structure.

However, the abutment areas consist of a variably

weathered granite, the bulk of which lies in the

extremely weathered range. This rock is of

relatively low strength and may be expected to

exhibit a low resistance to long term erosion

forces. Whilst the rock strength is adequate for

abutments supporting gravity structures, it would

not be suitable for weir structures which impose

significant shear loads on the abutments.

10-1003

l. ')1\"
J:_ '--~ v u

6

The foundation area for the tailings dam is

underlain by a shallow layer of silt or silty clay

overlying either weathered granite or alluvium.

The alluvium, which includes materials resulting

from past mining activities, predominantly

consists of a boulder-cobble-gravel-sand mixture

containing a low proportion of clay fines. The

alluvium is located within the Anchor Creek valley

and varies in width along the valley, with the

width trending tq increase up the valley. At the

5.3
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site of the proposed starter dam, the alluvium

extends over a width of approximately 30 metres

and has a depth of up to 4.0 metres.

The alluvial sediments are generally dense to very

dense and may be expected to be moderately

permeable, as indicated by the various seepage

inflows observed in a number of test pits. Whilst

strength parameters for these sediments will vary

with composition, their predominantly granular

nature ensures that adequate foundation stability

is available for the proposed dam construction.

stripping of the overlying silts and clays will be

necessary prior to construction of the starter

dam. These materials should be usable in the core

zone of the sediment dam located downstream of the

starter dam.

5.4 Tailings Dam Design

The proposed tailings dam will involve the

upstream method of construction, in which sand

dykes and an associated beach formation are

constructed by spigotting from an initial rockfill

starter dam, with the dykes progressively moving

upstream as the dam height increases.

Construction of this type of dam is feasible due

to the high percentage sand fraction in the

tailings and the relatively low level of

contaminants in the tailings water. Dams of this

type have been constructed to heights of 100

metres and at downstream batter slopes of 60



As samples of the mine tailings are not as yet

available for testing, permeability and strength

parameters for these materials have been estimated by

relating the anticipated grading of the materials to

data pUblished for similar tailings materials at other

mine sites. It should be noted that the minus 75

micron slimes fraction is to be removed from the

tailings at the mill and that the tailings 'pumped' to

the dam wall site will be essentially devoid of the

fine fraction. The probAble grading of these tailings,

o construction controls

10-10038

o rate of construction

o permeability of the sand tailings

o permeability of the starter dam

o foundation strength and potential for

dispersion or piping

degrees to the horizontal, although the latter is

not recommended. A study of operating dams

indicates that downstream batters typically lie at

an angle of 36 degrees, which is slightly steeper

than design considerations would normally allow.

Because these dams operate as flow-through

structures rather than water retaining structures,

their design and performance tends to be

controlled less by conventional stability

considerations and more by the following related

factors:

May 1988
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To ensure that the phreatic surface is maintained at a

low level near the face of the dam, the starter dam

would be constructed using a highly permeable rockfill,

with appropriate filter zones being incorporated in the

upstream face to minimize the potential for piping.

Gradings appropriate tor the filter zones can only be

As stated earlier, strength and 'dispersion'

characteristics of the dam founding medium can have a

significant effect on the performance of the dam.

Whilst the strength characteristics of the alluvium are

judged to be adequate, some concern may exist regarding

the potential for piping to occur beneath the dam.

This would be offset by the construction of a cut off

trench, extending down to the granite base, which is

backfilled with a graded rockfill and surrounded by a

geotextile membrane.

as shown in the Appendix, lies on the mid to coarse

side of the envelope of gradings generally encountered

for mine tailings and is similar to that produced at

the Climax mine in Colorado, U.S.A. This grading, with

its relatively low fines content, results in both

permeability and strength characteristics which are

well suited for tailings dam construction using the

upstream method. Comparisons with published data

indicates that permeabilities of approximately

10-2 em/sec and effective friction angles greater than

34 degrees should be available in these sands. For the

relatively low tailings disposal rates involve in this

project, the above permeability values will ensure the

maintenance of a low phreatic surface within the sand

profile.
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generally determined when the estimated rock fill

grading and properties are known, and would require

adjustment on site as actual rockfill gradings are

established.

During the early stages of tailings disposal, it is

proposed that the slimes fraction be separately

deposited behind a secondary dam wall at the northern

end of the basin. This will allow the development of

an adequate beach area in the valley at the upstream

toe of the starter dam and thus maintain structural

integrity in the lower section of the dam.

Consideration of the above factors in the light of

published data has resulted in the selection of a dam

design profile involving 2H:1V (26 degrees) downstream

batters for both rockfill and sand and 1.5H:1V for the

upstream rockfill face. This downstream batter of 26

degrees is to be compared with the average 36 degree

batters typically found in tailings dams as noted

earlier. This design,assumes that good tailings

10-100310

Based on projected mining production, and allowing for

50 percent of the sand tailings to be used as mine

backfill, it is estimated that 550,000 cubic metres of

storage will be required in the tailings dam over 7

years. This will require raising of the dam to RL 265

metres from the initial starter dam RL of 246.5 metres.

The various stages of storage development are shown on

Figures 2 - 5 for RLs 246.5 to 260. The final lift to

RL 265 will cover the same area as that shown for RL

260, with sand walls regressing from the northern and

eastern boundaries.

May 1988
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5 • 0 SEDIMENT DAM

A sediment dam is to be constructed downstream of the

starter dam, with its approximate location being shown

on Figure 2. The exact location of this proposed dam

will depend on further site survey data.

disposal practice would be maintained throughout the

life of the dam, particularly with respect to ensuring

minimal slime accumulation within the structural

section of the dam profile. As the slimes are to be

separated from the tailings at the mill, compliance

with the above should not be too onerous.

10-100311

The purpose of this dam is to both removel sediment

from the tailings dam seepage and provide a water

storage area which may be used for mining or milling

purposes. The dam would therefore be designed and

constructed as a water retaining structure containing a

spillway, with the dam core materials being obtained

from stripping works (or the starter dam. Provision of

stability analyses of the proposed dam section

indicates a minimum factor of safety of 1.4 on

downstream slope stability when constructed to RL 265

metres. This assumes a relatively low density (30 - 40

percent R.D.) in the sands which could be improved by

applying light compaction when shaping of the sand

dykes is conducted. This would improve the factor of

safety to approximately 1.5. It should be noted that

insitu density measurements made in typical tailings

dams walls have indicated densities of 45 - 55 percent

hence the above should be conservative.

May 1988
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As this dam wall would be relatively low (approx. 8

metres), it would be designed in accordance with normal

small dam design principles, involving a downstream

batter of 3H:1V and upstream batter of 2H:1V.

a low permeability cutoff trench would also be

required.
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pil commenced; 26/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1
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-
-

'" c-< -
f 2.0 - -

-

CLAYEY SILTY SAND, fine to W L organic odour
coarse ,dark grey, some gravel some plant roots

3.0 _ fine to coarse,sorne boulders -

..... - to 0.40m
-
-

-
4.0 _ -

- grey
~ -

-

5.0
-

0 1 2 3 4 5 6 (Metres)

1
2 (

3

4
5 1/

~ 6 ' > k;< I'>i.
Ul 'i< I"Q)
H
+J
Q)

:.:

t I<°Y ~ ~ - s.amplC$ and tests clflssilic3tion symbol'S consistel"lcy/rel3tive densily

method T timbering Uso undislurbed sample
arid sOil deSCription

VS -wry salt-
penetration 50 mm diameter ba~ on unified $ -soh

N nalural elCposure classification system F - firm

E eltisling eltca....ation ~no ''''".nco
D - disturbed ~ple

moisture
$, -:niH
V$' - ....ery slill

BH bac~hoe bucket rangmg 10 N - standard penetration
D -dry H -hiud

B bulldozer blade refusal 1est:figure '" resull
M - moist Fb - friable

A ripper N" - SPT • sample W -wei VL - VC1"y loose
~ Dcl, 73 W",,,, level Nc - L -loose

-=- on date shown cone penetrometer MD - moderatelv dens.e
water inflow D -dense
W31er outflow VD -very dense

"'
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pi t commenced: 26/4/88
Client: spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 5.5 m long, 2.5 mwide dalUm:

c
~

c ,.,. be ~.~ notes .!! 0 material w c u_ structure and"0 -';:;0 - 0 c-
o ~ Ii - ~.D .&~

c';; • w w
w samples, ." soil type: plasticily or particle characterislics. Wc .cC E additional observations-Ii ;; ;; .c == E ~ W W

W
C ~ tests. etc. depth 0. ":.:i ;:- colour. secondary and minor components. Oc -;;; '0 0.

E W • Eo c-' 'Po
0. metres to • u o. 0000

"0
u _

0000
123 _N.,..

5'0 AS ABOVE

-
-

'U END 5.5m UNABLE TO probably bedrock
Q) PENETRATE WITH EXCAVATOR,H .- -
OJ - ROCK....,

" -;:l
0 -u

"' " -
I::; OJ

...., - -
0
Z

-
-

- -

-

- -
-
-
-

-

(Metres)

-Ul
OJ
H..,
OJ
:E

key
~ nOte,.. - 5amples and tests cl;Jssilicalion svmbols consistencylre1alivc dC'l~ity

method T timberang USO UndIstUrbed sample
and ~0I1 de~crlellon

VS - very soli-
penetration 50 mm diameter based on unified 5 -soli

N natural exposure classilicalion syStem F -firm

E exisling exca....ation ~no«si",no.
0 - disturbed sample moisture 5, - stiff

VSI - very slill
BH backhoe bucket ranging to N - standard penetration

0 - dry H -hard
B bulldozer blade refusal leS't:figure "'" result M - moist Fb - friable
R ripper N" - $PT + sample W -wet VL - very loo$C

~ 0". 73"",,, lev.1 No - cone penetromeler L -loose
-=- on date shown MO - moderatelv dense

waler inflow 0 - dense
water outflow VO - ....ery dense
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job no: 10-1003

pit commenced. 27/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pic location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 6.0 en long, 1.8 mwide dalum:

C m C >,. "O~ 0;
.~ notes 2 0 material .c u_ structure andIl ~

-;: "0 " 0 C';;; C - •§ 2-;: .-. samples. .~ ~E soil type: plasticity or particle characteristics, • C .c C E additional observations.c ;; :; .c .~ :0 :; - •;; C ~ tests, etc. depth 0. .. " colour. secondary and minor components.. Oc ";; "0 0.

E • a • ~ ~ Eo C . "',0. metres 0. • u o. 0000u u" 0000
123 _N

"'"
ML CLAYEY SILT,brown,clay of M L-

medium plasticity, some MD
fine to coarse sand,- - occasional cobble - .~

- -
'd -
QJ '=="- - -
'"' 1.0- GRANITE, extremely to highly D VD -
QJ weathered, brown'"'" -
" highly moderately tight jointing0 - to D VD
(J

weathered, light'" '"" " - brown
." QJ
Z L.U - END 1.9Om EXCAVATOR -

'"'0 - REFUSAL, ROCKz

3.0 _ -

-

-
4.0._ -

-
-

5.0

0 2 3 4 5 6 (Metres)

I\.
~l .-~ ,--

1
·X <\ K ''y V

2 :X 'V rx: fX-., ~ I
.,

\ '\/ '.' )< v

- 3
Ul
QJ

'"''"'QJ
>:

key
~ notM - samples and te~UlO classificalion symlJols consisle'lcylrelalive density

method T timbering u50 undisturbed sample
aOd sotllJescnpllon

VS -1If~ry soft-
penetration 50 mm diameter based on unified S -soil

N nalural cxpOlOure c1assilicalion system F -firm

E existing excavation ~no 'e,;mnce
0 - disturbed sample moisture 51 - stifl

BH backhoe bucket ranging to N - standard penetration V$l - very still

refusal ten:ligure" result 0 - dry H -hard
B bulldozer blade M - moisl Fb -friable
A ripper N" - SPT + sample W -we' VL -very loose

~ OCI. 13 ..ole< leve' Nc - cone penetrometer L -loose
-=- on date shown MD - mooerately dense

water inflow a -dense
water outflow va - very dense
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pit commenced: 27/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model; Hitachi UH038 R.L. surface:

excavation dimensions: 5.0 mlong. 1.9 mwide datum:

c m c ,:.~ ""O~.2 notes .2
a material • c u~ ~ structure and." -;:;0 - a c-

o ~

~
• ~.c 3';:; t:";;; •• •

samples, .~ soil type: plasticity or particle characteristics, • c .c c E additional obse~ations.c ;; ;; .c "'E .~ :0 =• •;;
~ tests, etc. 0. .... >- colour. secondary and minor components. a c ";;;"0 0.

E c depth o a 0--, '6,• ~ ~ ~

0. metres Q • - u o. 00

" u - 0000
123 gO'.,q

- ML CLAYEY SILT,dark brown, cIa M L
- of medium plasticity
- - f- - -- -- -- -- D- D-'0 GRANITE,extremely weathered

'">< 1.0- light brown to light grey VD -

'"..... highly to moderatelyc

" weathered VD
0
0

'" c -
I"" '"z 2.0 _ -.....

0 -Z

-
-

3.0 _ -
-

4.0 _ -

- END 4.50m

5.0
-

0 1 2 3 4 5 6 (Metres)

1\ /
1 V/o /

(\ ) /S. \
2 /- K< X

l\ 1\ ~
,/

I X' ;;- 3
til IX' 'X

,

'">< II' V\ X..... 1\
'" 4
:<: "-IX (/Y-

5 1'< I( V /'

t key
~

noles- - samples and lests classification symbols consistencv/relative density

meUlod T timbering usa undisturbed sample
ana sOli deSCriptIOn

v5 - vcry soli-
penetralion 50 mm diameter based on unified 5 - soh

N nalural exposure classificalion system F - firm

E existing excavation ~no,..;...n<e
0 - disturbed sample moisture 51 - Slifl

VSt - very stiff
BH backhoe bucket ranging 10 N - standard penetration 0 - dry H - h",rd
B bulldozer blade refusal test:figure = result M - moist Fb - friable
R ripper N" - SPT + sample W -wei VL - very loose

Oct, 73 waler level Nc - L -loose
~ an dale shown cone penenometer MD - moderately dense

water inflow 0 -dense
r outflow VD -ve dense

iJ:~ ..I
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pit commenced: 27/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Darn supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 8.0 m long. 2.1 mwide datum:

0
~

0 » 'O~ ".g notes -"
0 material .0 0_ structure and'0 -;;''0 " 0 c';;; 0- ;;

0 ; E:= ..
~ ~ • samples, .~ ~.o soil type: plasticity or particle characterisrics, ·0 ~ 0 E additional observations
;; ;; ~ '-"E .- "D ~ . •• ~ tests, etc. depth 0- ':.1 ~ colour, secondary and minor components. 00 ";:; '0 0-

E 0
~ E 0 0-, 'Po•0- metres ~ • 0 o. 0000u 0" 0000

123 _N
"'~

- ML SANDY CLAYEY SILT,brown, M L-
- medium plasticity, sand fine MD

- - to coarse/some fine to
I- ,.--

'0 ~rse gravel __ /<ll
1.0- BOUWERo -'" COBBLES. GRAVEL and M VD

<ll
+J to 1.5rn,subroundect,silty
c
" clayey sand matrix ::=20% -
0
lJ

"' c
I"::; '"+J

2.0 _ -
0
Z

-
-

3.0 _
-

-
-

- - - -- -- -- - I-4.0 _ -
GRANITE, extremely weathered 0 VD

orange to light grey

5.0
-

0 1 2 3 4 5 6 7 8 (Metres)

1 iI2

3

4 • Ii U-
fJ" ....

5 II'.

[1../' A /'- 6til /)< ><. !/
'" 7'"+J •
<ll
:<:

I key ~ nalM - samples and tests CI<l5SiliC31ton symbols consisleflcylrelaliv(! dem.;ly

~
T limbering U50 undisturbed sample

ana 5011 d~scnpllon
VS -very 5011-

penetration 50 mm diameter based on unified 5 - sol1
N natural exposure classification system F -firm

E existing excavalion ~no ",i",nce
D - disturbed sample

moiSlure 5, - stiff

BH backhoe bucket rangmg to N - standard penetration VS, - very still
D - dry H -hiUd

B bulldozer blade refusal test:figure - result M - moisl Fb - friable
A ripper N" - SPT + sample W -wei VL -very loose

~ 00'. 13 w ..... level Nc - cone penetrometer L -loose
-=- on dale Ylo......n MD - moderately dense

water inllow D -dense
water outflow VD - very dense
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I
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I
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pit commenced;
27/4/88

Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

exeavalion dimensions: 8.0 m long, 2.1 mwide datum:

c m c >->- "O~ ~.2 notes S?
0 material .c u_ structure and'il

~
';::0 - 0 C";; c - 0;

I~
2";:; ~.

.c l! samples. ." ~" soil type: plasticity or particle characleristics, ·c .cC E addi tionaI observations
~ .c '" E .~ :0 ~ . •0; • ~ tests. etc. depth 0- ";; >- colour. secondary and minor components. a c ";; "0 0-

E c
~ ~ "" Eo c-' kPo•0- metres m ~ u a. 0000

u u - 0000
123 _N"' ...

~.O 1'8 ABOVE i) Vi)
extremely to highly weathere

'd - END 5.6Om LIMIT OF EXCAVATO -
OJ

6.0 - -,., REACH
OJ -

-.,
":l0
U

OJ rl "'rl OJ
Z - -.,

0
Z

-
- -
-
-

-
- -

- -

(Metres)

-en
OJ

".,
OJ
:E

key
~

notes - samplC$ and tests classificalion symbols consistencylfelative density

method T timbe(lng USO undislurbed sample
and 5011 descrlpllon

VS - very soil-
penetralion 50 mm diameter based on unified 5 - 5011

N nalural eKposure classilicalion syslem F -lirm

E existing eKcavalion ~"oc.,;","" 0 - disturbed sample moiSlure 5. -slifl
V5. -very stiff

BH backhoe bucket rang109 to N - standard penetration 0 - dry H -h;ud
B bulldozer blade

reluS<l1 lest:figure '" result M - moist Fb - friable

R ripper N" - SPT + sample VV -wet VL - very loosegDc', 73 w"", levo1 Nc - L - loose
-:- on date shown cone penetrometer MO - moderately dense

water inflow 0 -dense
water OUIliow VO -very dense

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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job no: 10-1003

pit commenced: 27/4/88
Client: Spectrum Resources Ltd
project; Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 6.0 m long. 2.0 mwide datum:

e m e ,:,. "C~ ~0 notes E .2_ material ve u_ structure and"8 .~ -0 " 0 Co;;; e - ;;

Ii u B-" 2-;:. .v

" ~ samples, soil type: plasticity or particle characteristics, ~ e "" E additional observations;; • :.; '= E .~ :u .v;; e ~ tests, etc. deplh 0. -a ~ colour. secondary and minor components. Oe ";;; "0 0.

E v E Eo c-' ,p,
0. metres m v u o. 0000u u" 0000

123 _N~ ..
ML CLAYEY SILT,brown,medium M MD

- r- -
plasticity,some gravel,
l~obbles and boulders to O. 8~~~

'0 GRANITE,extremely weathered D VD
OJ... l.0- orange to light grey -
OJ
.w

extremely some evidence of

" - to highly
jO"l...nting:>

0 - weathered
u

"' c-< " -
1:2'

OJ

.w 2.0 - -
0 -
Z

-
-

3.0 _ -

-

4.0 _ -

END 4.20rn
-

5.0

0 1 2 3 4 5 6 (Metres)

V

1 \\ rxl/'
y V IX

,

2 " ;,~ fy

1'>( iJ/ )<

~ 3 Ix .~ I J v
OJ l'v ,~ )'OJ...

/. ?+J
4 1\

'":.: 1/ J ./ I K/
5

V

I<cy
~ nOle1O - samples and tests clao;o;ili<:.a(;on wmllol\ con\i\\eoc.vlfet.ni.... e dens.it)'

melhod T timbering U50 undisturbed sample
ana sOil dt:Scopl,on

VS - very soft-
penetr8lion 50 mm diameter based on unified 5 -soli

N nalural eJtpoSure classilicalion 1y\lem F -firm

E eJtisling C'lCcavation ~no ,.,;",nce 0 - dislurbed sample mo;1{ure 51 -stifl
V5, - very still

BH backhoe buckel ranging to N - standard penetration
0 - dry H -h;vd

B bulldoler blade refusal \e'S1;figure" result
M -mal!.' Fb - triable

A ripper N' - SpT f- sample W - wet VL - very loose
~ Oct. 73 wal., l.v.1 Nc - cone penetrometer L -loose

-=- on date shown MO - moderately de Me
water inflow 0 -dense
waler outflow VO -very dense
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pit commenced: 27/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 6.0 m long, 2.4 m wide datum;

0 ~
0 » -02 ~.2 notes 2 0 material .0 u_ structure andis ';:'0 ~o 0- ..E i 2"= C"<;; ••2! samples. .~ ~.o soil type: plasticity or particle characteristics. ·0 ~o E additional observations~ .. ~ ~ "'E .~ ii

'5~ •..
0 ~ tests. etc. depth a. .~ >- colour, secondary and minor components. 00 a.

E • a ~ ~ ~ Eo 0-' ,Po
a. metres ~

~ u o. 0 0 00

"
u~ 0000

123 _N .... ~

- COBBLES AND BOULDERS, sub- M VD
rounded to 0.4Om, metal pieces,

. sandy silt matrix:: 20% trolley tracks
'0 - - -- -- -- -- -f-
a>

1.0- weathered -'" GRANITE,extremely M- VD
a> .., orange to light grey D

""a()

"' rl ".... QJ

i" ..., 2.0 - extremely to moderately -
a weathered'" . .

-
3.0 _ -

- -

END 3.6Om
4.0_ -

-
-

5.0
-

0 1 2 3 4 5 6 (Metres)

V --
/

,
1

/'V/ [;( "2 k IXr7
i/'I /,(, ;,y y

/ y'- 3U1 A '"/QJ
,

~ Ai., l\ '" X I>( K!QJ 4
:E I /

5

I key ~ nOIe'S-- - sample'i and lesu classificalion symuols consistel1cylrelative density

method T timbering U50 undisturbed sample
ana SOil deSCription

V5 -very sofl-
penetration 50 mm diameter based on unified 5 -rolt

N nalural e}Cposure classification system F _ firm

E ('KiSling excavation ~no '""",n"
a - diSturbed sample

moisture 5. -Slitt
VSt - very sliff

BH backhoe bucket ranging 10 N - standard penetration a - dry H -hi\rd
B bulldozer blade

refusal test:figure .. result
M - moist Fb - friable

A ripper
~t, Oe•• 73 w"" Icvel

N" - SPT + sample W -wei VL - very loose
L -loose

-:- on dale shown No - cone penetrometer MD - moderately dense
water inllo....... 0 - dense
water outflow va very dense

--
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pi1 commenced: 27/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pil1ocation: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 5.2 m long, 2.Smwide datum:

c
~

c » "OE ~.g noteS .2 .Q- material oc u_ structure and"0 -0 ' 0 C:";;; c- o
~

,.- .00
~ .!l samples, .,

~E soil 1Vpe: plasticity or panicle characteristics. .;~
o c

~.E additional observations
~ 0 • ~ .~~ 0-0 ~ tests, etc. depth 0- ";;; >- colour, ~ondarvand minor components. oc
E c

~ • -- E 8 c . kP
'1,00 0. • 00 000- metres U u' 0000

123 _N~~

GRAVEL and COB8LES, sub- M- VD
- rounded,sorne BOULDERS to W

2. Sm, clayey sand matrix
::: 10%

-1.0- -

~
~ rl

"r

2.0 -I ;z -
~

-
- - -- -- -- I--

GRANITE,extrernely weathered, M- VD
- orange to light grey D3.0 _

highly to moderately
-

weathered
some subvertical -
jointing

4.0

- END 4.Om EXCAVATOR

- REFUSAL, ROCK

5.0
-

0 1 2 3 4 . 5 6 7 (Metres)

~ ~ tJ
l~ l;l;~

21

IY

J

~

- 3 X 1<\ f J< l)\
Ul X,~ !)< )\ \
<lJ

'" / "X X+J -"<lJ 4

'" A /\1'\ 1'1< x·
1'/

5

key WPPOri note!: - samples and tests clB~silicalion symhols consistef\cy/relalive dens-ilV

method T timbeflng u50 undisturbed sample
ana SOil descnpl'on

VS -very soil---- penetr81ion 50 mm diameter based on unilied 5 -SOil

N natural exposure classification svstem F - firm

E eJlisling excavation ~no 'e,'mnee
D - disturbed sample moisture 5, - stitt
N - standard penetralion VSt - very sliff

BH backhoe bucket ranging to 0 - dry H -hi\rd
B bulldozer blade refusal lest:figure = result M - moist Fb - friable
R ripper N' - SPT -+ s.ample W -"". VL - very loose

~ 001, 73 wale, 'evel Ne - L -loose
-,;- on dale shown cone penetrometer MO - moderately dens.e

waler inflow 0 -dense
water outflow VD -very dense

u:-: u

englneenng
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pit commenced: 27/4/88
Client: Spectrwn Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 5.5 m long, 2.0 m wide dalum:

c ~
c >->- "O~ ~.2 notes .2
0 material • c v _

structure andIl ";:0 - 0 C''::; C -; Ii -;~ •• E~ samples. v
~E soil type: plasticity or particle characteristics. • c

" c additional observations"' • :c ". •;; • ~ tests. etc. depth "- ';:; > colour. secondary and minor components. Oc ";; "1J "-
E c • "" Eo c-, ,p'bo•"- metres 0. • v o. 00

U v_
0000

123 _N.,,,
GRAVEL, COBBLES and M 'JD

BOULDERS to 0.4Om, subround-
ed and a.ngular, sandy silt
matrix ~ 20-30%

1.0- -

-
'" rl

"i 2.0 _ -

-

-- - - --- --- --- - I-
GRANITE, extremely weathered M D

orange to light grey
3.0 _ -

- -

- hole collapsing
~

4.0 _ M-W

1
-
-

~ -

- extremely to moderately -
weathered

5.Om5.0 END

0 2 3 (Metres)
,t.

1
~

2
/t<

- 3 VY-. 1/ ./
III 1/ .J' //' /
'"l-< '> '\ II'K 17'-'

'" 4:c /\ "\ .<[,xl/rY-
5 1'\ X ./1/rv '\'

: key
~ notes- - samples and tests classification symbols consi"'enc'(fH:lati"c density

method T timbenng U50 undisturbed sample
and SOil descnptlon

VS -vuysoll-
penetration 50 mm diameter based on unified 5 - 5011

N nalural ellposure classilicaliOn system F -firm

E eJICisting excavation ~oom;",oce
D - disturbed sample moisture 5. - still
N - standard penetration V5. - very 51 ill

BH backhoe bucket ran9109 to 0 - dry H -hilrd
B bulldozer blac:le refusal test;figure c result

M - moi.. t Fb - friable
R ripper N" - SPT + sample W - wet VL - very loose

~ Dc I, 73 w'W level Ne - L -loose
- on dale shOVlIn cone penetrometer MD - moderalely dense

water inflow 0 - dense
water outflow VD - very dense
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pit comme(lced: 28/4/88
Client, Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Darn supervised by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 2.0 m long,
4.75

mwide datum:

c
~

c » "O~ ~.Q 0 material _c
-g notes .Q ";: "0 " 0

0_
c - ;; structure and;

I~
;:!",:. C';;; 0-- samples, ." ~<> soil type: plasticity or particle characteristics. - c "' c E additional observations'" :; '" '" E
.~ :0 "- -;; - ~ t~ls. etc. depth "- ":i ~ colour, secondary and minor components_ o c ";;; '0 "-

E c ;: E E 0 c-, kPo- 0 0 0_ 0000"- metres ~
U o " 0000

123 -""'~

- GRAVEL ,COBBLES and BOULDERS M-W VD
subrounded sand matrix ':::::.20%

-
-

1.0- -
-

Ii>--
01 ,..,

.:i 2.0 _ -
~

3.0 _ -
~ - "'""" -- ----r -- -- M-GRANITE,extremely weathered, VD clayey sand

orange to light grey D
-

4.0 _ -

- END 4.6Orn LIMIT OF EXCAVATOR
5.0 "',,,., u

0
1 2 3 4 5 6 7 (Metres)

)

j X
1

~

1:1
2

1?10

- 3 1"''1 'J
Ul IA (!)(jJ

H 1/ X, "-.;.J It(jJ 4
>: v /

5 I j )Z )<..,

~ ~ noles - samples and tesls clas'.iification symbols consistencv/relative density

method T timbering USO undisturbed sample
ana sod descnptlon

VS -very sofl-
penetration 50 rnm diameter based on unified 5 - 5011

N nalural exposure classification system F -firm

E existing eKcavation ~no """anc,
0 - disturbed sample moisture 51 -stiff

V51 - very still
BH backhoe bucket ranging to N - standard penetralion

0 - dry H -hard
B bulldozer blade refusal 1e$1:figure '" result

M -moist Fb - friable

R ripper N" - SPT ... sample W -wet VL -very loose
~ Oct, 73 ",a'e< lev,1 L -loose

-=- on dale Shown Nc - cone penetrometer MD - moderatelv dense
watet" inflow 0 -den~

water outflow VD - very dense
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pit commenced: 28/4/88
Client: Spectrum Resources Ltd
project: Proposed Anchor Tin Mine Tailings Darn supervised by: GB
pit location; refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 4.0 m long, 1.8 mwide datum:

C
~

C >,. "O~ ~.2 notes .Q .2_ material oC u_ structure and"0 - 0 ' 0 c: '", c - ;;
0

I~ .;~
m O

~ ~ samples. .~ ~"' soil type: plasticity or panicle characteristics, o C ~ C E additional observations:; ;; • ~ :=E =0 0
0

C ~ tests. etc. depth "- -~ ~ colour. s.econdary and minor componentS. oc 'M "0 "-
E 0 • • E 0 c~

,p
'bo"- metres Co • u 00 00u

u _
0000

123 _N
"'~

ML r=IAYEY SILT,dark brown to M L-
!brown,medium plasticity,some MD
sand, fine to coarse

'tl -
(I)

1.0-... -
(I) -""" - GRANITE,extremely weathered... M VD Clay sand/sandy::J
0 - ~range to light grey clay""' rl " -·rl (I)

Z 2.0 - -
"" extremely to highly0 -
Z weathered -

3.0 _
highly to moderately -

-
weathered

-

END 3.5Om -

- -
4.0_ -

-

5.0

0 1 2 3 4 5 6 7 (Metres)

1\ I

1 \
II

2

- 3
(

UJ \ /(I)...
./""(I) 4::s

~

5

: kev suppor, nolC1o - samples and tests cl..ssilic<llion symuoh consislencyJrelative density

melhod T timbering usa undisturbed sample
ana SOil descnpllon

VS - very soli-
penetralion SO (Om diameter based on unilied 5 - soil

N nalural exposure classification system F -tirm

E existing eJCcavation ~no ,c,'mnce
D - disturbed sample moisture 5, - still

V5, - very stiff
BH backhoe bucket rangmg to N - standard penetration

0 -dry H -hard
B bulldozer blade re(u.$31 lest~(~'iJUre "" result M - moist Fb - friable
R ripper N" - SPT ..- sample W - INel VL -very loo~

~ Oct, 73 wale< level Nc - cone penetromeler L -loose
-=- on date shown MD - moderately dense

water infloVll' D - dense
water Ouillo..... VD very dense
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pit commenced. 28/4/88
Client: Spectrum Resources Ltd
project; Proposed Anchor Tin Mine Tailings Dam supervised lJy; GB
pit IOC81ion: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surface:

excavation dimensions: 2.0 m long. 1.5 m ..... ide datum:

c
~

c » "De ~a notes E
a material oc u _

structure and" -=- ";; 0 • a c '':;:; c- oa
~ Ii ~.o 2";:; o c .0

1" samples. -" soil type: plasticity or particle charaCleristics. .c C E additional observations:; • .c '" E
.~ :c ~ 0 0

0 0
~ tests, etc. " ":.1 ~ colour. secondary and minor components. a C "Vi "0 "E C depth • c a c~ kP0 ~o" metres 0. • - u 00 00u u • 0000

123 _N
"'~

- CL GRAVELLY SANDY CLAY,mediurn M MD
plasticity, brown, fine to

- coarse sand and gravel
-

END 0.7Om EXCAVATOR
1.0 -

REFUSAL, MODERATELY WEATH,..
-

'1J ERED ROCK"'""-IJ
<:

" 2.0 _0 -
'" u

<:
Q)

~ -IJ
0 - -
z -

3.0 - -
-

4.0 _ -

5.0
- -

1 7

/
1 "" J lX IX..

/

2

3

4

5

I key - sample'i and tests classification symboh~ notcs consistency/relative densily

method T timbering USO undisturbed sample
and sOli desCription vs - very soli-

penetration 50 mm diameter based on unified S -soft
N nalural exposure classification syslem F - firm

E existing excavation ~no ,.,i"'nee
D - disturbed sample moisture S. - sliff

VS. - very slifl
BH backhoe bucket ranging 10 N - standard penetri!llion

D - dry H -hi'lrd
B bulldozer blade refusal teS1:figure c; result

M - moist Fb - friable
R ripper N" - SPT ... sample W - w<. VL -very loose

~ Dc•. 73 wale< level Nc L -loose
-=- on dale shown - cone penetromeler MD - moderately dense

water inflow D -dense
water outflow VD -very dense
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pi: cOlTlmcnced: 28/4/88
Client: Spectrwn Resources Ltd
project: Proposed Anchor Tin Mine Tailings Dam superviSed by: GB
pit location: refer to figure 1

equipment type and model: Hitachi UH038 R.L. surlace:

eKcavation dimensions: 2.5 m long. 1.8 mw;dc datum:

c ~
c

>->- 0 ~.g notes .2 0 material ~ c u_ "0 • structure and" ·;:;0 • 0 c·;;; c- o0 ;; I ~ u ~D soil type: plasticity or particle characteristics,
' .-

~c .- E additional observations" ~mples. :c "E .;~ " c
~ -- -;; ~

~ test!>. ~tc_ depth n "Z; ;; cotO<Jr. s.econdarv IilonO minor components. o c 'V; "0 n
E c a • E 0 c . ,00- c. • u o.

0 0 00n metres
U u'

0 0 00
123 -~"'.

- ML GRAVELLY CLAYEY SILT, brown M MO
medium plasticity,gravel
fine to coarse,some fine to

- coarse sand

'0 l.0- 0

END 0.7om. EXCAVATOR REFUSAL -
<l! -

'" SLIGHTLY TO MODERATELYw
+' WEATHERED ROCK<::

"'" 0
u 2.0 _<:: -

1'2' w
+'
0 -
Z

3.0 _ -
-
-

-

-
4.0 - -

-
-

-

5.0

0 2 3 4 5 6 7

I
1 1'<': ,)< X " '\

2

3

4

5

key support oOles
. - umplcs and tcSlS c1assific:alion syrnhols consis.lencv/re1itlive dell~lly-- i'rld 5011 deSCription

method' T timbering U!iO - uN;:iios.1urued sample VS -YCty ~ot,

penetralion 50 mm diameter based on unified S - solt
N natural exposure classilicalion SYSlem F _firm

E cllisling cKeavalian ~"O <c,;"'"CO
D - disturbed' sample

O'\Qisture S. - stiff
vS. - very 'Stifl

BH backhoe bucket ran9lng 10 N - standard penet(ation
0 - dry H -hard

B bulldozer blade refusal tesl:figure'" result M - moi51 Fb _ friiable

R ripper
~~ Del. 73 wOle< level

N' - SPT .. umple W -wet VL - very loose

Nc - cone penelrometer L -loose
":" on dale $hown MD - mOderately dcns.c

waler inflow 0 -dense
water outflow , I VD very dens.e
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job no. 10-1003

I N/A~ ElT f UE 6 RnlERS

rn~
materials
testing

distribution•size

BAR U • PA mp •

client SPECTRUM RESOURCES LTD. tested N/A

project ANCHOR TIN MINE - TAILINGS DAM checkod
N/A

loca110n TASMANIA date 9/6/1988

sample Identification PUBLISHED AND SUPPL lED DATA depth

test procedure

§.. ~ a-~ ~
E E E E E E E E E E E E
E E E E E E E E E E E E

AS sieve size '" Q) '" '" " ~ No> ~ ~ '"' '" 0... '" ON 0- '"' ... '" '": "l "": (D 01 .;oj ..... co ... '" ... '"
I 'I 7 I I " ';' '"' -

I , I I I ,

100 100

90 90

Anchor
80 . Bethlehem Secondar !.r80- - -

~
70 . Ottawa Sand 70

'"0
~ 60 ....... Climax 60~

:: .
~

~ 50 50E .
~

'" 40 40~

C
~

~ 30 30
~

"
20 . 20

10 10.
.. - ,a a

0.001 0.0.1 0.05 0.1 1.0 10 100
particle size - mililmetres

0.002 0.06 2.0 60

Clay:
silt Band I gravel L

medium I coarso I madlum I coarse I cobble
fine line fIne I medium I coarse I"

AS-12S9

liquid limit 'lG / classification
'lG / 50

plastic limit
40

plasticity Index % / 0.. 30
- 20

Iinoar shrlnkage% / 10

/
a

par-tide de nslty tmt 20 40 80 80 100

1/
WL

natural moisture %
.>I

1
1
1

I

1
1
1
1

I'
1

1
1
1
1
1
I

I J5..,

particle

."

1
1

This laboratory Is registered by the National Association
of Testing Authorities, Australia. The lost(s) reported
herein have been performed In accordance with the terms
of registration. This document 6hall not be reproduced
ell:cept In full without Ihe prior approval of the laboralory. Authorised Signature



--

ANCHOR
CREEK

2

Fig. I
JOB No.
10-1003

ANCHOR MINE PROJECT
TEST PIT LOCATIONS

SCALE
NTS

/.30

SPECTRUM RESOURCES LTD.

BARRETT, FULLER 8 ffiRTNERS

CLIENT



/ -

Oc, ,~ J1 ,) 3 .' ;j

~~

5cm

4\~... ~----

\

E - TAILINGS DAMANCHOR MRI~ STAGE
2i1,.5"m. Fi 2

JOB No. 10.S~~OO 10-1003 __

--I

/I I I
.;

-'"-
...

-- - ... ,...

I
\
\
1
I

I

'",.......
'"

z
o
0·,...

•

I

I
I
I
I
I
I
I
I
I
I



/

7

r
/

I

~
r
I
I

/ I
/ 1/'

I
J

/
/

/
I

L-.

--- -- .....
"'

FILLING TO

250m RL

FI9._~ _...I



'I \J j

I
1
1
I
1
I
1
I
I
I
I
I
I
I
I
I
<.
I
I

-.I
-.I-~

/

z
o
O'

""lI'\

""-#
lI'\

) ( ""'.-...- ..........L-. SCALE JOB No.
~ BARRETT, FU..LER 8 I'"AK IN~ 1: 1000 10-1003

Scm

Fig. 4



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

1 t

/

z..,
O'

'"
lI'I

'"4
lI'I

564 JOl£ .

FILLING TO

260m RL

\

\
\,\' \.» \ ---

'\- '\ --- --- ---
'~~ \ /' ---\'\'10.. 'A \ --- ~ .

\"\A' >- \ --- \--- \
\\)- ~_ ..- __ ..- __ -i
"-\)) - - - - - ..- -I \

~~~ ----'_T_~:1=~~l':'~\ ~l
\ \A \ \ - _ \ ..- ..- ..-
\ \"\j - - -,/. -\\ / -//r -- - -
I"~ ~/1'- ,./ ~

)
/ / A~QJ=E=NT=:S=P:E-(.:.=TR=U:-:...;M-_-..:.R:E~S:O=U=R=(=E:S~=L=:D====::A:~:~~=O=Rm:~:~~:E:-s~~~=IG-L;:~:G=S:D=A=M===:

\ SCALE JOB No.
0- BARRm, FU..LER 8 ~RTNERS 1:1000 10-1003 Fig. 5 ---I

5cm


	Cover
	Summary
	Location Plan
	Appendix
	Drill Log

