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INTRODUCT FON,

At the vequest of Lthe Acting Managesy For Amdes Mining Liwmited,
this {irm undertook a Geotechnical Assessmenl ol the Companiy ' s
Tin Mining coperations at Pronecr, asmania, Fhe purposes of
the asscssment were to comment on the Geotechnical/Civii

Enginecring aspects ol Lhe Mine, with pacviicular reference to:

*  The causes of pit slope instability, and possible

methods of confrol.

* The intfluence ol the HBradshaw's Creclk diversion oleaum

upon the pit slope stability.
¥ Methods of tailings and slimes disposal.

*  The scope, and extent ol future Engineering studies
necessary to place the mine on a technically sound

opevating basls.

The work was undertaken consequent Lo doubts about the
technical and economic viability of Lhe mine,.

In view of the nature of the site problems, the Acting Manager
requested that the work be completed within two (2) weeks and
include a general report which included guidelines for future
action. This report is thercfore limited in extent, and is
substantially a summary of opinions formed during ocur site
inspection, and subsegquent consideralion of the varions site

probrlems in our offices,

WORK UNDERTAKEN,

The mine and adjoining area was inspected by our Mr, A.F.
Shirtey, B.E., M,L.E., Aust., on 18th, (9th and 20th .July, 1978;
subscquently, the infformation obtained during the coursce of this
inspection was further considered and analysed at our of'tices
in Hormsby, N.S.W, Analytical work has included:

* Rainfall and run-oftf calculations,.
* {Consultations with Surveyors and Photogrammetry experts,

*  Consideration of various methods of mining the over-

burden and ore matcrials.
*  Documcntation of Field notes.

In view of the time allowed for the work, the majority of the
above studies were only 'outline' investigations, and not of

a detailed nature,



Dote

Amengment

Chyec kecd

4.5 A,

sI
3

822003
LEGEND

BASS -STRAIT

Qa . i e
BN Dbape  gronite
E: 75 grova/, sord,clay & mu

3 bcotrorn of Fornear 1vrn mvre.

e 75 basolt

AMG REFERENCE POINTS ADDED

MM 518220, S4SIS0ON 7o Gladsrorie
_—
A\ SITE LOCATION & GEOLOGY
(;’/,i;}g\\\\\\\ ANDREW SHIRLEY & ASSOCIATES PTY LIMITED PIU NEER M ! NE ' IAS MAH | A :
¢4;3: ?‘F(_ CONSULTING GEOTECHNICAL ENGINEERS AMDEX M N'|NG Ltd
“‘\_\ \.,:\ 17=19 Florence Street Date Scole Droming Number |
= (o0 desmr July 78 NT.S.  |E-078/6! J




$22001

CONCLUS LONS,

During the course of this assessment, it became clear that
the Pioneer Mine had a number ol problems which have besn
attributed to a lack of mine planning based on established
engineering practice. The magnitude of the problems being
encountered preclude their immediate solution, and therefore
it recommended that a comprehensive, detailed feasibility
study of the Mining, Civil and Geotechnical aspects ol the
mining operations should be carried out as soon as passible.

There is a great deal of survey/planning wolk which could be
undertaken at once, that will result in a considerable
improvement ol mine productivity and satety; this work is
referred to as 'Initial Studies', in the subsequent sections
of" the report, and includes:

* Topographic survey of mine area.

* Detailed survey and planning of the slimes dam
arsa, and diversion channcls,

*  Constructing proper stormwater drainage arocund
the pit.
This initial work should be followed by the detailed Teasibility
study, which is c¢onsidered an essential pre-requisite to any

economic analysis of the mining operations,

Based upon our site observations, and subsequent consideration
of' the specil'ic matters raised by you, we have concluded that:

1. Overburden Removal,

a) Present Problems

The present problems (both technical and economic)
assoviated with overburden removal appear to be
primarily related to:

* The difficulty of excavating the Tertiary
Alluvial (or partially cemented) materials
with conventional earthmoving equipment.

* The failure to clearly differentiatce beiween
overburden removal, and the winning of

ore-bearing alluvium,

*# The saturated ground conditions,
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b} Excavation Method

The sclection of the appropriate excavation method will
depend upon the results of the proposed leasibility
studies; howcver, no particular technical problems

are envisaged with the use of scrapers or hydraulic
methods, provided that the work is undertaken in
acconrdance with a proper plan that includes:

¥  Maximum bench height ol & metres,

* Bench lface slope angles ofl approximately
by degrees,

*  Effective control of stormwater in overburdcon
stripping areas.,

Site and I'it Drainage.

As the mine is located at the centroid of an extensive
catchment area, proper control of stormwater is an
essential pre-requisite 1o economic earthworks. The
uncontrolled nature of the site stormwater and subsurface
seepage is therelore having an extremely adverse effect
upon the mining operation, The provision ol adequate
stormwater drainage periferal to the mine, is Ltherefore a
matter of high priority.

Bradshaw's (Creek Diversion Dam.

The inlluence ol this storage roservoir on the pit
excavation is minor at present. However, as the pit
excavation advances towards the toe of the dam, its effect
will gradually increase. 1In additidn, because the lang
term stability of the dam is gsuspect, the presence of a
large quantity of stored water above the pit represents a
possible threat (by flooding) to the pit area,

Tailinegs and Slimes Disposal.

Site observations and measurements have indicated that:

*  The preseni method of tailings disposal 1is aggravating
both eff'luent, and pit dewatering, problems,

¥  The newly constructed siimes disposal dam could Ffail
upon 'illing; censeguently the use of this dam should
be avoided until it is stabilised, and/or partly
reconstructed, '

* The present diversion of Gilham Creek around the
proposed slimes disposal dam is unsatizstactory, and
could erode its banks so that it will break into the old

erusion gully leading into the pit area., Flooding of the
mine workings would result From such an event.,
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RITCOMMENDATLONS,
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woul the scope and magnibicle of thoe site prol:loms,

e oo nded thats

survey and Engincering Dezign work boe comnoncad
imediately to provide propev plans Lor the
tuture developwenl al {he mine., {Refer "lnitial

Studics' in Reconmmended Kngioncoring Studics T

A proper plan for mine developuwent be prepared on

the basis of a detailioed Engiueering Study.

lmmnediate action be taken Lo roduce the potentially
dangerous situation ol the Gilbam/Bradshaw's Creeks
diversion channclsy, near Lhe north-cast cormer ol the

mine .

The newly consirucled slimes disposal dam remain
emply wntil it 1= suitably stabilised, and/or

TeConsbinectad,

I'he vresent mine praciice ol hvdraulic removal of
both overburden and ore {with face heighis excecdings

10 metres), be discontinucd immedialely.

Stormwater he adequatoely contiolled in the area
adjacenlt to Lhe pit Lop.

Overburden stripping, in advance of the mine iace, bLe
avcelerated so Lhal a clear distance ol at least 50
metres is achieved between the top of the pit and

the siripped area,
A clear distance ol al least 120 wmetres i1s mailntained

betwoen the pit top, amd the downstream toe of bthe

Bradshaw's Creelk Diversion Dan,

SOLHLEY & ASSOCIATES PTY. L EMUTED,

LY, BoleerM, L L E,Aust,
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RECOMMENDED ENGINEERING S THDLS,

Ous site ob=ervations, and subsequent constderation of the
problems ot the wmine, have indicalbod that there are a
congiderable muapber ol problems which shiould be resolved at

an ~arly date.

An outline programme ol the necessary Fugilneerivg and survey
activities (Drawing No. E-073/G7), has been preparved and is
summarised below, The activities have been grouped together
in order of undertaking the work.

I, Initial Studies {(Aupust-September, 1978

To improve the satoty, and productive capacity of the

mine as soon as possible, Survey and Civil! Engineering
desigu/construction activities should cammence immediateiy.
The activities considered necessary at this time inoludes

a) The preparaltion ot a 1:3000 (with 5 wmetre contours)
general area map, using 1970 Tasmanian Lands

Departmeni. aerial photography.

b) The establishment of a grid system of survey control
at the site, to enable 1:1000 pit area mapping 1o

proceed by ground survey techniques.,

() The carrying out ot detailed topographic and
geotechnical (1:1000) surveys= ol The Slimes Disposal

Nam, Slimes Pond Arca, anud Diversion Chanuels For
Hradshaw's Creek and Gilhan Creok,

d) Prepare detailed Civil Fngineering plans {or the
partial recon-siruction of the slimes disposal dam,
and diversion channels,

¢) Llnstitute a water sampling programme of nearby crecks
and mine eflfluent, and commence laboratory studies
ot water treatmeni methods,

) Immediately speed up Lthe ore exploration drilliug
programme {possibly by the addition ol a second vig),
Lo enable the future extent of the mine to be

ascertained,

Lt ts to be noled that 1f ionstruaciions in the above were
received by 9th August, 1978, then Ttems (a) to (&), could
e completed by 24th September, 1078, Reconstruciion of
the Slimes Dam/Diversion Channels could theretore be
undertaken in October, 1978, The approximate cosis of
this work would be:
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*  Air Photo ((1:H5000) Plan 4,000
«  Ground sSurvey (1 1000)
- Conirol Survey 5,000
- Detail Mapping 5, OO0
*  Design of diversion channels,
dam reconstruction, approx.
location of storumwater clhiannols
around pit,. 10,000
TOTAL $:24,000
The above estimato however excludes airlares, and
* site accommodation, expoensas.,
Subhscquently, the various Enginccring works referrverl
to above should be constructed under Enginecering
Superviston,
2. Inmediate Studies (September-November, 1978).
To provide a proper basis for an objective assessment of
the wine's occonomic viability, delailed Civil/Geotechnical
Fngineering sStudies are necessary. A pre-requisite to
such studies are the surveyvs, designs, ete,, referred to
in {1) above, and thesc additional studies should include:
¥ Investigation of varlous methods of overburden
removal, and likely costs,
* Metheds of treatment of mine waste water, taiiings
and slimes,
¥ Outline investigation, and desipgn, ol various
st
stormwater and related drainage works,
*  Investigation and design ol suitable pit slopes,

¥ Preliminarvy desigun of ovoerburden stripping operations,

* Ay asgessment of the localtion of new creek diversion

slirucitures, races, and stormwatoer channels,

I dnstructions in this matter were given by mid-Sepltember,
1978, then this parrit of the work could be complered by end
ol Novemier, 1978, The approximate cost ol bhis work walihd
he &ﬁjh,()t)(’), an amounil which includes $73,000 for labaratoary

testing ol walter s:mples,
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Long=Te o Studies {Subsequent bo December, 1978),

On tHe basts that the Mine L= shown Lo be econommical ly
viable, then Lt will be necossavy to progressively
investigate, design and construct the various major
Civil) FEnginecring Structnures ( Capte Slormwater channels,
dams, citc.), required to waintain and extend the mine,
These opoerations should be treated on an individuaal

‘progect' basis, and could include such items as:

* Construction ol a new diversion dam al

Hradshaw's Croeck.

A Recon=truction of the DOld Water Race For

GLlham Croel.

¥  General Pit Stripping and Overbuarden removal

planning,

*¥ Design of new slimes disposal areas (e.g. on

the old tailings dumps).

*  Development of improved moethods ol tadlings

dilsposal.,

To assist in the Amplementation of the above, Drawing
No. E-078/G2, has been prepared, and is included to

facilitate discussion of tlie si1te problems,
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PISCUSSTON OF MINE PRODBLIEMS |

. Location and Extent of Ure Body.

Before any proper planning ot site operations can be
undertaken, it is clearly essenlial Lo know the directimn(s)
in whicli it is propoesed io extend the mine. Whilst in
general terms it is apparent that the main 'Wyniford' ore
lead extends under the diversion dam, the detailed exlony

of the proposed pilit is apparently not known, Conscquently,
it is suggested that:

* The ore reserve programme drilling rig be speeded
up, (possibly by the establishment of a second
drilling rig at the site).

* Plans showing the possible extent of the pit be
prepared as sooinl as possible,

It would also be of considerablce assistance il the
exploration drill holes were logged by an Fngincering
yeologist during drilling, in & mauner suitable ifor

Geotechnical interpretalion,

In addition, the regional geology Ilndicates that the dip
of the ore strata is such that it may be proterable to
mine the ore in a different direction, to that heing
presently uwlertaken, This, and other related matters,
are mor: fuilly discussed in pavagvaphs 3 and 4 of rbis

Discussion,

2. Mining Operations and Planning.

The almost total absence of proper plans four development

of’ the mine, excavation methods, amd waste treatment is
considered to Lo the prime causce ol the present difficulties,
1t 15 consadered most unwise to undertalke excavations of

the planned magnitude (:d)out i to 1.5 million cubic metres
per annum), without a proper plan, [Puribher our expervience

in matters of this type indicates that the lack ol such
essential survey and planning data inevitably leads to
unteconomic, and sometimes dangerous, mining methods,

For examplc:

The lovation of the new slimes disposal dam near the

top ol the old pit, and the diversion of {(ilham Creek
through a right angled bend around the dam, is regarded as
potentially dangerous, During the course of our inspection,
the water flowiwy throupgh the diversion channel was

eroding the base and sides of the channel; further,
calculations have iwdicated that the channel could flood
the pit areas. (Seec graphs in Appertdix),  The consequernces
ol such pit flooding could include;
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*  Personal logury.
*  Loss ol Production,
*  Destruction ol dMining Fquipmead,

Proper planning of the diversiorn channel, and dam, would
have eliminated the above risks,

Tn the light of the above comments, it is considered chat
the obtaining ol suitable site survey, amt related
geotechnical data, is o matter of the highest priority.
Immediately alterwards, plans (for the reconstriiction of

{he dangerous struoctures should be preparecd and appropriate

construction activities commenced, Alter these priority

works are undertalken, then it will bce possible to develop
proper plans for future mining at the sits,

Pit slope Stability,

Site observations and measurements have indicaled that:

¥  The instability in the pit slopes is primarily
caused by excavating the site wmaterials in benches
tuvo high for the strength of the in-situ materials,

¥  Partial faitlure of the newly excavated slopes can
be expected at any time; such Tailures could accur

without warning.

*  The present method of mining the overburden is
unsatisfactory, and the prime cause of pit slope
mmstabiliiy.

Provided that a proper planned method of excavating both
aoverburden and orc is developed, technically acceptable

and safe slopes should be able lo be achieved in this mine,

However, to achicve aidd maintain salfe slopes it will be

necessary to:l

*¥ Carry out wmining in accordance with a propevly
thought out plan,

. Concrol stormwaler and groundwatenr,
* Mine overburden and ore sceparately,

Drawing No, E~078/G4 has been prepared lo illustrate a
possible general avrangement of the mine working lace,

which would provide wmuch greater stability of the mine area.

Tn respect of this proposed method of excavating both the
overburden and ore, it is to be noted that:
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¥  Near surface pit slopes in overburden are shown
at a slope angle ol 38 degrecs, so that stability
cail be maintained for several months (p(‘»ssib.l v

up to 9 months).

*  The majority of the overburden iz excavated with
a working face of approximately 45 degrees; a
slope angle which site measurements indicate should
maintain stability for several weeks (possibiy up

to 3 month,:s).

*  The working face in the ore-bearing alluvium is
restricted to a heighi of 8 metres, a height at
which the site materials should be able te stand
temporarily, and fail in a planned manner. 1t 1s
our opinion that face heights greater than 9 meoties
are, theoretically immediately unstable,

It is also our view that a considerable amouni of work can
be done, which will significantly improve the safety and
economic operations of the pit, almost immediately (i.e. in
the next 6 to 12 weeks). A pre-requisite to such work,
woulcd however be the immediate carrying out ol site suivey
(both from Aerial Photography and Ground Survey), and the
preparation of appropriate Engineering Designs For the
various works to be constructed,

Overburden Removal Methods,

Tt is paramount to the viability of the mining operation

at Pioncer that the most economic method of overburden
removal be implemented, and that the method adopted be
compatible with the range of ground conditions liksly to

be experienced during the operalion ol the mine. Previous
mining of the lead has revealed an overburden with horizons
which have Varying engineering properties, and which could
require special treatment, Tor cxample, it used to be
common practice to use explosives to loosen the hard
claypan horizon which occurs in the upper levels of the
overburden. Consequently, during mthe course of exploration
drilling, it 1s important that the engincering properties
of the overburden material be accurately logged.

To enable the most economic method of removing the overburden
to be developed, it is recommended that:

a) A detailed study be made of past methods of removing

the overburden.

b) Extensive investigation be made in to various present
day methods of removing the materials.



Ltem (b)) would naturally include a study of all possible
methods and combinations ob wmethods, which could itnciads
the hasic components of scraper, dover, conveying,
dragline, shovel, and hydraulic methods of overburden

removal .

It may well be that the Final rccommendation of such a
study would require diffTerent techuniques or combination
of techniques of overburden removal depending upon the
ground conditions revealed by the exploration driltiing.

staormwater Control in Mine Area.

It is our view that the majority ol the overburden

excavation problems are being caused by the totally inadequate
methods of site stormwater, and groundwater, control. Tt is
therefore critically important to re-establish proper
drainage in the area as soon as possible,

It is also to be noted that, the Pioneer Mine is located it
the ceniroid of a substantial catchment area, into which
three (j) creeks flow (viz. Racecourse Creek, Bradshaw's
Creelk and Gilbham Creek)}. Reference t6 Drawing No. E-078/G3,
will show how vulnerable the mine area is 1o looding from
these creeks; the plan also indicates the mecasures taken
a number of years ago to prevent such flooding (ref. the
'01ld Water Race'!'! from Gillham Creek). It would appear that
the reconstiruction of such water races would materially
reduce the vulnerability of the mine to stormwatcr lows,
and looding,

Calculations upon the capacity ol the new Diversion
Channel for the combined Gilham and Bradshaw's Cresks,
(Ref, Figures Al, A2 and A3 in the Appendix), bave
indicated that:

* The portion of Lhe channel with a bed slope of
10%, has streamflow velocities af approximately
4,0m/sec.

*¥ Iln those parts of the channel with a bed slope of
3%, streamflow velocities of approximately
B.Sm/sec. can be expected,

It is established Engineering practice to limit fFlow

velocity in earth channels of this type to a maximum value

ot 1.3m/sec, to reduce channel erosion to an acceptable level.
Consequently, it is anticipated that severe erosion of both
the channel bed and sides will occur in those section of

the Diversion which have a grade of greater than 1% (water
velocity approximately 1.5m/sec.).
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Tt dis alzn recommernded that any vnew open channels
shonld generally be constructed with trapesoidal
sections having side slopes naol esxceeding 1l:t
horizontal Lo vertical; also the invert ot the drain
stiould be excavated into the Tertiavy Alluavial {hardpan)

material where possible,

In addition, the outcrop of the contaci between the HBasalt
flows and the Granite rocks in the upper catchment areas,
i2 a source of considerable underground walerflow, which
comes to the surlace as 'sSprings'. LIn effect, the Basalt
rock acts as a collector for these underground aquifers,
and sao the catclunent areas for the various creeks are muach

larger than the topographic conditions would indicate.

In Pit Mine Water Control,

The regtonal geolagy of the area (refer Tasmanian Department
of Mines Geological Survey Bulletin No. 3%, 1925), shows
the WynilTord River Lead at Pioncor to be an old river
course which flowed into the Ringarvoma River, which in
turn was tormeriy located to i{he north=-west of Pioneer.
It the absence of groumnd movements since the ore-bearing
deposits were laid down, it is reasonable to assume the
alluvial tin deposit will dip to the north-west. This,
coupled with the slope of the natural ground surface in
the area to the cast, presents an unf'avourable situation
for the Jdisposal of in-pit minc water.

LL i=s therefore considered esscntial that as part of the
overall drilling and mine planning phase, that careful

attention be paid to slope of the Ledroeik at the base of
the deposit with a view to the ultimate disposal of mine

water,

Our site obhservailtions also indicvated that the majority of
the sub-suriace waler was emanaling immediately above the
ore-bearing alluvial material, This subsurlface water comes
into the pit in localised areas, ofien as o concentrated
stream, and therefoure causes considerable problems to the
mining operation. The suggested method ol working the mine
lace would also permit the installation of subsurface drains
to enable the control of these waters., The subsurface
drains could probably utilise the old Tailings materials

Aas a Pilter material, and as =uch could be coustructed

relatively cheaply,
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Shime=s At BECNliuent Treatmeont,

Li would appear that the slimes and effluaent treatment
needs carelful consideration and plannivg before lCurilier
construction work can be carried ouak, A critical Tacltor
in the treatment ol the slimes is the lTength ol time
reguired for sutflficient settling of the clay to permit
decanting ol the 'clean' water. Somc sampling, testing
and analysis of the water (rom the mine is therefore a

matter ol’ considerable priorvity.

It is also our view that any settling ponds should he
operated on a ‘'cyvclic' basis, with at least two pond areas.
Tn this way the effluent can be cowpletely arrested, and
the maximum effect obtained {rowm 'gravity' scttling.

Bradshaw'!'s Croeek Diversion Bam,

It is our opinion that the Bradshaw's Creclt Diversion Dam
is prescenlily having only a minor effect upon the pit slaope
stability; however, as the pit advances towards the dam,
the detrimental effect will significantly increase,

The stability of the embankment stiucture itsell is
however zuspect, as muddy water was observed jnear the
outlet of the scour pipe. It is understood that this

pipe was accidentally damaged by a bulldozer some time ago,
and this damage may be now giving rise to internal erosion
and piping within the dam,

The diversion channel for Bradshaw's Orcek around the
northern side of the mine is similarly only having a minor
effect on the pit stability, Howoever, the "Viaduact!
section of the Race could be permitting small guantities

ol seepage to pass into the overburden adjacent to the
mine, and consequently make overburden stripping operations

maci: more Gifticult.

ANDREW SWERILEY & ASSOCITATES PTY, LIMITEDL,
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