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1. INTRODUCTION

Tailings disposal at Abmihco's Cleveland mine at Luina, Tasmania, is
currently into the No. 2 area. To continue in this area certain additional
construction work is required including a new embankment and a new decant
system. This report describes these proposals with a view to obtaining Mines
Department approval.

7 48 SCOPE OF THE WORK

The general site layout is shown on Figure 1. The No. 2 area is in
a short steep sided gully with a Timited catchment and as such has been close
to ideal for tailings disposal since a minimal amount of embankment building has
provided a large amount of storage volume. The tailings embankment is located
at the southern end of the gully and has been raised by the upstream method with
the coarser tailings from the gravity plant being pumped to cyclones on the dam
crest. The much finer slimes tailings from the cassiterite float plant have
been gravitated to the dam through a cutting between the No. 1 and No. 2 areas
discharging on the western side of the pond about 80m upstream from the crest.

Water recovery has been through decant towers on four pipelines running
beneath the tailings dam with outlets direct to the Whyte River immediately down-
stream of the embankment.

At the present time the embankment crest is at an averace height of
RL 342m and the pond is at RL 337.7m. These levels can be expected to rise by
about 3m over a twelve month period. The cutting between the No. 1 and No. 2
areas has a floor level between RL 338.2 - 338.8m, and this therefore sets a
1imit in the near future on the life of the area in its current configuration.
In order to continue to use the No. 2 area an embankment would be required,
initially blocking off just the cutting itself, and later extending between the
higher ground on either side of the cutting.

The ultimate level to which the tailings can be taken is limited by
the small hill on the western side of the area and a final pond level of RL 356m
would seem to be reasonable. On the basis of past performance, the main tail-
ings embankment would need to be taken to RL 360m to keep such a pond far enough
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back from the crest and it is proposed that the new embankment at the northern
end of the area should also be ultimately taken to this level.

To help spread expenditure it is proposed to extend the life of the
area in two stages. Stage 1 would have embankment crest levels at RL 354m
and a pond level at RL 350m and Stage 2 would have crest levels at RL 360m and
a final pond level at RL 356m. Stage 1 would provide additional storage volume
for approximately 1,400,000 tonne of tailings and Stage 2 for a further 900,000
tonne.

The additional construction works that are required are as follows:-
new decant tower and pipelines (Stage 1),

embankment across the cutting between the No. 1 and No. 2 areas -
hereafter referred to as the secondary embankment,

. sealing the existing decant lines through the main tailings embankment
(Stage 1),

rock-fill zone against the downstream face of the main tailings embank-
ment.

Each of these items will be described in turn.

3. NEW DECANT TOWER

The new decant tower will be located at the upstream tce of the second-
ary embankment, as shown in Figure 2. Twin 450mm diameter pipelines will run
underneath the embankment with the discharge being ultimately channelled to the
Whyte River.

The tower and the pipelines have been designed by Enpro Services Pty.
Ltd. from Melbourne and the details are shown on Figure 3.

The criteria used for the design were as follows:-
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Tailings and mine water inflow, 300 kl1/hr.

Rainfall inflow at a peak rate of 1300 k1/hr and totalling 55 M1 over
a 4 day period. These figures represent a 1 in 100 year event on
the basis of rainfall records at Luina and data from the "First
Report of the Stormwater Standards Committee of the Institution of
Engineers, Australia" for the closest station to the mine, namely
Queenstown. The total catchment area is approximately 180,000 m2 of
which about 50,000 m2 is the tailings pond itself. The rainfall was
estimated at 375mm over the 4 days. It was assumed that the first
25mm falling on the catchment above the dam would contribute no run-
_ off and that a coefficient of 0.7 would apply thereafter. A co-
efficient of 1.0 was naturally used for the actual tailings pond.

. Wind loading of 1.22 kPa over the full tower height.

The final design consists of a 1.7m x 1.7m reinforced concrete tower
on a 3.5m x 3.5m base. The base will be founded on highly to moderately weath-
ered rock and will impose a maximum edge bearing pressure of 250 kPa. Timber
weir boards will be employed and access to the tower will be by a floating walk-
way. The tower will not be stage constructed but completed to its full height
(RL 357m) as part of the Stage 1 work.

Twin reinforced concrete pipelines will run from the base of the tower.
The pipes will be class Z with rubber ring spigot and socket joints. They will
be Taid in a trench to a fall of 1 in 200 and fully encased in concrete.

Under normal operating conditions there will be approximately 90mm
head over the weir boards and the pipes will be flowing at only 15% of their
full capacity. With the maximum flood inflow rate added to the operating inflow
the head over the weir boards would increase temporarily to of the order of 350mm.
Both pipes would be running almost full under these conditions. Even if one pipe
was inoperative for any reason the remaining pipe would cope with the flow once
the level had backed up about 2m in the tower.

4. SECONDARY EMBANKMENT

A preliminary layout and cross-sections for the secondary embankment
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are shown on Figure 2. Investigation drilling of the site and testing of
borrow materials are required before detailed design can be completed.

The site geology is shown on the figure and it can be seen that the
embankment is located over volcanics and serpentinite. The serpentinite
visible in the cutting between the No. 1 and No. 2 areas appears to be closely
jointed but tight and varying from highly to moderately weathered. Above the
cutting there is evidence that both rock types are overlain by 1-2m of gravelly
clay, presumably the produet of in situ weathering.

It is expected that such gravelly clays would be suitable for embank-
mert construction tut since the quantity from any nearby borrow area is likely
to be limited a zoned cross-section has been proposed. This assumes that
gradually less and less weathered material would be recovered from the borrow
area which could be used in progressively more free draining zones towards the
downstream shoulder. It may even be more economical to use waste rock from
the mine or crushed reject from the heavy media plant in the downstream shoulder.

Notwithstanding the above, it is envisaged that the Stage 1 embankment
will consist mainly of material classified as gravelly clay. A cut-off trench
will be incorporated in the foundations and the fi11 will be compacted in layers
to normal embankment standards. The need for seepage control in the foundation
rock will be investigated during site drilling.

The final embankment will be designed for a minimum factor of safety
of 1.3 for both Stages 1 and 2 against a s1ip circle or wedge type failure of
the downstream face under steady state conditions. The face slopes shown on
Figure 2 are those typically found to be suitable for the materials envisaged
but the analyses will reveal whether or not they need to be altered. There will
be no provision for drawdown of the water in the pond and slimes will gradually
accumulate against the upstream face. However, the upstream face will be design-
ed for a minimum factor of safety of 1.00 under rapid drawdown conditions to guard
against an emergency situation.

A study of the seismic risk at the site has been undertaken and it has

been shown to be low. A ground acceleration of 0.05g has been estimated to be
representative of a 1 in 160 year event and the stability of the downstream face
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will also be checked under these circumstances. A factor of safety of 1.1
will be required.

The maximum operating water level at each stage will allow for a free
board of 4m. From the data given in section 3 above, the design flood would
raise the pond level by 1.1m, should the decant system be inoperative at the
time for any reason, but this would still leave a more than adequate margin
against overtopping.

5. SEALING EXISTING DECANT LINES

Once the new decant system is commissioned the four existing lines
through the tailings embankment will be sealed off.

The proposed method for sealing off is indicated diagrammatically on
Figure 5 and is based on pumping a sand/cement grout up the line from the out-
let end. Since full reservoir head must be applied to force the grout up the
line, the injection must be done through a packer located well up the pipe to
avoid bursting the rubber ring joints and damaging the embankment at the toe.
Once injection through the packer is completed, Tow pressure grout can be used
to backfill the line downstream of the packer.

6. ROCK-FILL ZONE AGAINST MAIN TAILINGS EMBANKMENT

Earlier detailed investigations and analysis have indicated the need
for a rock-fill zone against the downstream face of the main tailings embank-
ment if minimum safety factors of 1.3 and 1.1 are to be maintained under static
and earthquake Toads respectively at the future crest levels envisaged.
Information on the phreatic surface within the tailings bank is avaiiable from
the monitoring of a series of standpipes installed in 1974, and strength data
on the tailings were obtained from in situ and laboratory testing.

The proposed layout for the rock-fill zone is shown on Figure 4. The
tailings dam has been raised behind a starter dam constructed of run-of-mine
rock waste. Crushed rock reject from the heavy media plant has been spread
downstream of the starter dam and to the level of the starter dam crest to
improve access but without prior stripping of the area. The current proposals
will involve:-
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Stage 1 . Excavation of the existing crushed rock, downstream of the starter
dam.

. Excavation of the underlying clay soils to rock and cleaning of
the exposed foundation.

. Placement of a 1lm wide sand/gravel filter layer against the down-
stream face of the starter dam.

. Replacement and compaction of the crushed rock back to starter dam
crest level.

The foregoing work will be undertaken on a hit-and-miss basis so
that the starter dam will not be exposed over its full length at
any one time.

. Continued placement of the filter layer and the rock-fill zone to
reach RL 340m by the time the tailings embankment crest is at
RL 354m.

Stége 2 . Widening of the rock-fill zone by 10m. This will involve some
diversion of the Whyte River as shown on Figure 5 and the place-
ment of rip rap protection at the toe of the slope. The widened
rock-fill zone will reach RL 340m by the time the tailings embank-
ment is at RL 360m.
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ABMINCO N.L. - Luina Tasmania.

Calculations for Decant Tower - No. 2 Tailings Dam. . June 1978.
LOMNRETE  DATA A —=v=—= Fé : 25 Mea
Fs : 210 Mea

Koy =1/-578 MpPa, a=/88x w0

LOADING —— HORIZON7AL

Water pressure z 1000 kg/m” (Densn‘y)
Taihngs = 1780 kg/m3

Assume ongle of Repose = /s®
.. loeff =zo-s590

L Tanhings pressure = O-59 % 1760
= /038 K/g/m’

- - 78
.. Critical pressure= /038 x;52

s /017 ,W/m’
Moxin height of Tower =ZZm.

.. lonsiolr Im. wide strip ot 2/m. Overage heght .
— Dom{ull  (Up ta 2Zm depth mox'm)

1700 |
1 — Werr boards up to top of tower.
200
i 160 — Tower emply infernally.
i o 1.
| Jeed] {I 200,
700 1150
%‘ .. Mox'm. pressure on walls
B S Ny = 1017 x 2/ = 2/3-57 #W/m?
I =l 5

= 2/¢ Kra.
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S/IDE WALLS

ASsume Concrete wing walls octing as ProsPed
(antilevers : :

o Pos. B Mom. = 214 x(/'lS)l x/-zj:s
/990 KN.m

S Nes. B Mom. =214 x (115 x B
Z35-38 XN.m

for 200 concrete wall :
lover=SOmm, .. depth, d=i150mm.

Mo =1576 x(¢sof x 107° = 3546 KN-m ——— QK.

. ; é
Pos. /45 foJ = ‘;’fb—q‘————g— = 706 Ihm"/m

use 012 bars at /ISOcrs.

Horizonta/
1) _ 35-4x /0% -
Neg A reqd - 334210 - ;7256 mmt/m

use (18 bars a+ /S0ers.
Horizontal

Lonsider Im wide Strip ot 1/-Om. average height -

Mox'm press = 1017 x/ = 111-87 Knfm
= /12 Kpa

Pox. A_g rec;'J :é% x 706 = 370 mm"’/m

& .

use (12 bars at 300 crs.

Horizontal
.. Neg As req’a’ :é’;j'- X /2558 =657 mm’/m

use L£1b bars at 200 crs.

Horizantal
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END WALLS

Fos. B. Mam. =214 x(/-z)zij

=/2-BE KN.-m

Neg. 8. Mom. = 214 x (j-2)* 17'2'1

= 25-88 N.m

1 - 12-84 x /08
Fos. As reqd = 2 B 4

24552 mmYm

use £12 bars at /SO crs.
Horrzontol

Neg As regd =an mm*/m |

use C1h bars ot 1SO crs .
Harizontal

By inspection, use same reint%. £ layout as Sor Side Walls.

LOADING —— VERTICAL

WIND LOAD : Wind velocity = 41 mfsec
Meon return periad = so years

Terram ['m‘ergory + 2

.. Terrain Multipler =i1-10

" wind pressure = (@a/x 1) x0b x 1073
=122 Krea.

Lriticol case \when dlom empty, leaving full height of
7ower exposed :

Load/m =122 %17 =2-01 knfm height of Tower)

ETT
ragué l Mox'm. P=122¢22 x 77
ram i BEE = 4s5.83 kn/
E Max'm. B. Mam. gbout base = 4s-43 xun

= s02 Kal.m
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TwWh W/ND LOAD CASES:

A DO - (N
| !
/2 .
'lfﬂ ~
o | y . s
| ‘ l60o
| g——_l
*‘,?15“‘
X
[ASE A.

Area = 2x 200 x /500 + 1700 x 200

X
P N  Sheor (entre =940 x /8% mm*®
XA
e

| = z

3 , L Distance of C. of 6. fram external face
i = 2x 200 x /SO0 X 250 + 1700 X 200 x /02,
940 x 03
z L8428 mm
%
eu E'lb'lt
HLxx
3
_ 1700 x (700) 1500 x (200)
Txx = - -

=422/-4 x107 mm*

« , . (oa) x ((s0d* x 2a0
i O dx 421 -4 x 07 = 683 Smm

. Torsdon T = 2-07x GQE,QQ- - &53-5)
2307 AN.m/m  hewght of wall.

.. Mox'm 7 =377 x(22-1-65)
A48 Ka-m.
Equa/cn# sheor £
LTV
V=W f'Lg—“ Maxr m shear
"“’;_Z I S/ Bx42-3+ "‘5”/{'75“5"" 2122% 1 7x 20-45
z /78-ba AN SHEN W

R e = 17883x/088 =0-54 Mea
' /Bso0 x 200
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P0-007
v, =2085x0-7 = 0-42 Mea, >0-54 Mra
S . O.k.
Equivolent moment ;
'Nl =7, + M,
Where 7= T /0 + 52)
= b4-5 x/t7
7+ EELL )
=/1-72 KN-m.
SoM=11-72 +S02
=& /3272
Say BI4 Kr.m.
Zix mmin. = 427. 4 x107
~Ada
z 524.75% 108 3
= " ”m ”M
Max'm. Lomp. Stress = L xwé  =7-/7 Mra. o.k.
2675 % Io®
Tension=5A14 x 10° = 409 LA
/500
A /egf/.- 402 x 107 = 2/77 mm'
/38

= 2/77 = 1280 mm/m

. use (15 bars of 300 crs both toces

[f‘ Area = /334 m..y.-.)

Lheck ot //0m averaqe height :

Tmex =277 Il = 32.47 KnN.m.

My =122 x/7 x g | 3267 {106 .95)
2 bHo-5

=/25-48 + S1-78
-.-M — 183'2 k’\/-m.

C. Tension Ay regd = 183-2x/08 = 50 - 3a2 e
IAR X /500 77

. ws€ L2 bors ot 300 crs, bath doces
Vertically
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LASE B -
Assurme  side wing walls resist oall benaling :

S Max'm. B Mom. - s02

T 2851 kM m. per side wall .

b= 200, ﬂl= /600 mm.

Mpe = 1.576 x (/608" x 200 ¥ 107

A =807 K -m o.x .
A, regld = 25/ x 0% =834 mot
B8 < /o0

Use 2 -C20 dbors
Verticolly

Ag reg’a/ = <02 x /0% = 1648 mm?
I/BS x fbeo

n

. Usa c1d bars at 300 ces,both rf::es

\/en‘rca//_y
(Minm.— 13 Ne.)
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STAB/LITY
Dead Z_O._GO/J-. lower =o-2 x (I-7+ 2x /-S)x 24 =226 é/t//m
X222
=497
SAY S00 £M.
Base = 3x3x24x0-bo = /30 KW
TOTAL 530 Ko
Overturning Mom. = 809 Anim.
Resi5tng Mom. =530 X/-S =945 KN.m.
Foctor of Satfely = *g%%
= /558 . XK.
FOUNDATION BASE
Mox'm. Lood = 530 kAl
- ! .‘_boyka/m‘ Q:%—g - 0-97
' I SAY = /-Om.
[ ‘ I lo-g
-0
[ U]
: | g mex.
| l"l 1-5!!!-_-_}
Actual bearing press on ground = %:%%s

= 280 Kpa, /‘N:l ./

Lo Increase +o 3-5Sm Squore :
D. L. = BSBO kWM

e:ﬁzﬂiw =0 -94

V. Actual beoring press on ground hase

:-ZM-‘:: 222 Kpa. —____ _o.k.

3-Lx I Lx9-

A.f.sume fauna’m‘/an .éa_{ﬂa/ an mclf /’)avlng ~Mintment Aedﬂng

Copacity of 230 Kpa minimum.
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Footing desmgn -

Shenr S —— - DK,

5ena//ﬂg 2 Critico! lbcoton under
double pipes sink into bose :

S Mox'm pressure (al/arage)
vnder bose - 280+ 96
2801 96

= /88 Koo

o Moax'm. B Mom. =188 x (1) x 0-085
Neg . =190 Kam

Minimum Thickness of bose = 250 m.
|

fee i I Lover = /0Omm, .. e /SO m Cfar Neg B.71)
v{
s Sarasten L“o Mee = 14/09 x 1<% 0™ = 25 kNm >/¥
] ‘i o —
}foo coveér l

S As regd = 19x10% = 606 mmm
209 x /50

Use i bors at 300crs .

Check for Fs. B. Mom. -

Max'm. fas. B. Mom. =188 x(/-1) x0-042
=9S £N.m.

Moo =1-107x(0Q? x 107 =1109 Kiim. 0.k.

S As re‘;ftf ‘:i~sv/a‘ = 455 /-m‘/m L &ob Mm‘/m
zogy /o0 .

LS. T

. AborPr 3-S v 3.Sx /- Om DEEP CONC.
PAD FOOTING REINFD WITH C/6

BARS A7 300 ckS, BOTH WAYS, To~r
AND BOT770M.
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WEIR BOARDS
LOADING:

Max'm. pressure =10-17 K/ w3
A+ 22 m. mox 'm a/ep!“/:

Mox ' m. Press. =017 x 22
= 224 Kpa.

Spor? = 1200 mm .

Max'm. B. Mom. =224 x {-2)* x0O./25
=40 32 KN.m) m. height

For 125 mm thick bocrds — Sel. HWD. ., Grode Fr4'
Z =_zggo_;(_(¢z_§£ = z.élx/aégmi‘
fi waarant
2-67 ¥ 10©
= /5-45 Mpa

Fo =14 x1-1 = /5.4 Mpa.

Lheck 5Si1zes of a’ﬁpH-:s :

FOr /100 mm “thick boards

Ze/-b7x 106 m3
Allowoble Mom. = 1-67x 715 = 25-O0S (N -m.

+hen press =25-05 x8
¢-*
=/39-2 kpe.

S Hewght = 1392 =133 m
10717

.o use 100 thick boards at 13-Om aépf/:.

Far 75nmm +hick boards:
Z=0-94 x /0% mm?

Press = 0-9 x /sx8 = 78-3 Kpa
¢-2)*

Lo Height = 783 =7-7m
047

. use 75 thick boords ot 7-7m depth .




For SO mm thred boords -

Z =Q-417 x 10% mm3

Press=0-417x/5x8
g2

=24-75 Kpa.

//é'/g/zf = 34-78 =3-42 s

7017

Vouse SO thick boorols of 2-Sm. dep*h.
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ABMINCO N.L. - Luina Tasmania.

Calculations for Decant Tower - No. 2 Tailings Dam. June 1978.

TOWER 4L PIPE FLOW

Lonsider criticol cose for Flooding wWhen daom storage

at  approximaotely moximum herght-

Dom surface area = £0,000 m* approx.
For | in /00 year storm ;

max'm. ramnfoll — 400 mm 1n 4 days.

Tota! Flow in & doys =s< M 4F
Peak Flow rote = /300 k.&t/hr.

(3:5/ &t [fsee )
PIPE

4S50 mm WNoruna! Diameter Conc. Press Pipe .
Base design on one pipe active only :
Foll of pipe i—/m.in 200m.

Discharge = 361 &t /sec. (300 mY/h)
Velocity = 2-3 m/sec.
Loss of heod =B.Sm /1000 m of pipe.

.. For opprox. /Som of ppe length :
Hyd. Head build- up in tower = /3m + Inlef Josses .

SAY = /1.6 m hlgl».

C.f Tower height =22 m, neqligible !

J.Pipe adeguate ond i1s not +he critical
criterion .

TOWER — QUTLET WEIR

Assume maximum flow occurs 1n the £irst doy,
SAY 2 x averoge daily flow :
Raintall - ss =275 M.(:/,/ZJ hrs .
Z

= 27500 m3/24 Ars .
G145 m3) he)

=38 J/Sec ‘
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Increocse in water level duve +o raintoll

= 27500

3
X /0
0,000

ISSO mm

V. Average level = S50 =275 mm in depth of weir boards.
2

Flow oOVEer Weir :

Q =% Cot (K" JZ5
223 x0bx/2 x> 275 xVex 18
=0-306 m3/sec.

9=9-8 mfsec® =206 &t /sec.

(1102 m3/hr.)

(o =06
Z:/'Z ~

Second day :
Ramntoll = 4'55': 12-728 M. 1/)‘./245(5.
= /59 Ju‘./sec ;

(572 m3/Ar)

/ne raase i1n water level = 13750
<0, 000

x/0°

Averoge =/38 mm.

Remamnder #rom /st day :
(1146 - 1102) x 24 = 10SE m3
/Qfé =2/ mm.

30,000
V. Increase in height =138+ 21 = ISTmm.

A =225 x(0.1s9)*
=0-/35 m3/sec.

=/3s J/f./s.ec.
(4:3.5‘ m’/&.)

Third day:
Rointall=SS x 2 =917 M &t [24hes .
g -
(382 m¥4)
=/0b 4t/sec .
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/ncrease 1n woter level = 9,70 y
SO,OOOXId = /8B40 mm.

A\/emee = 92 mm.

Rem. = (485 -382)x 24 = 2472 3

S Increase  in /Jefgéf =92+4F = id/mm.

Q=2-125 x(a-1a)

0.3 mY/sec.
= M3 4t [sec. @as m3/Ar)

113 L[sec. > 108 Lfec, indicating that Flow over
werr .egua//ea/ raintall into dam at some Fime in
the third doy, ond will continve to oo so for
duration of storm. re. Wewr discharge & =Rarntall.

. Tower adecp.;a"e ta cater for
Increase in dam copacity dve to

lin /00 year S+torm.

Operoting _conditions:
Deliberate Input (Toihngs)= 5000 Lt/mmn.
=83 {[sec

(300 I‘?{/Ar)

Increase 1in water level = 300 4
=20 4 s&
Sg 000

= émm//u’_

¥

werr -F/ow, G =2-125 x{p-0ob) % 1
=099 Lit/sec.
(36 Myhr._)

: water leve! will buld up wnti/

ie: Inflow exceeds outflow :
dischorge over 4ower weir matches inflow;

For tower weir flow 4o match mnflow rote
D =83=2-7125 v(x))/"x/oaa

A/eaa’) A= O 175 m
= /15 rmiay .
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For +low at brmm [hr
7 e' req'd = 115 = 1917 Ae.
/vl ﬁ; . q s

Bur Q mflow =300x 19
= 5700 m?/ 1940,

> /ncrease 1n water level

5700 ;.5 =
ml/o = /14 mm

Averagc ne. = S7mm

— > Q (over weur) =225 ¥ (0-051 * x10?
=28-92 .(/sec.

004 ”~ ‘yﬁr)

.. For weir flow = inflow
Q -r(?J-ZI-‘i) = z-/ZSx(.‘r);/" x03
S /)::‘ ié'SMm f:‘%i::/l-#;‘f!.

2

. Water level 1n dan vl build up to opprox. 90mm.
head before flow over weir equals flow inte dam.

This will take approx. IS hrs. From commencement of
flow.



ABMINCO MEMORANDUM

Date 4th April, 1978 Ret  GoB:JM

o Engineering Superintendent From G, Boyle
Al Cleveland Al Cleveland
Copies to Keep

Subject ROCK TYPES AND CONDITIONS IN THE AREA AFFECTED BY THE
EXTENSIONS TO THE No. 2 TAILINGS DAM.

The ridge between No.1l and No.2 Tailings Dams consists of a
sequence of serpentinite, medium grained volecanics (microgabbro)
and tuffs, apparently vertically bedded, overlain at the south-
western end of the ridge by a sequence of shale and chert
dipping gently toward the Whyte River.

1. Serpentinite

This forms the core of the ridge near the current channel to
the tailings dam. It is fresh, broadly jointed and has only a
thin soil cover, rarely over 0.3 M in depth.

2 Volcanics

This forms the core of the ridge from the channel to the haulage
road and portion of the ridge south of the channel. It is well
weathered, well jointed and generally has soil cover to 0.3 M -

0.6 M deep. The rock will probably be of poor mechanical

strength and decompose to clay with saturation by water. It should
be readily rippable by a bull-dozer but where fresh should be strong
and only broadly jointed. The depth of weathering is unknown, For
optimum stability this should be ripped to hard rock.

3. Tuffs

These are exposed along the edge of the tailings dam in the area
between the reclamation dump and the water. They are only lightly
weathered, very closely jointed and should be readily rippable.
Only 0.3 M to 0.6 M solid cover. This could provide a barely
adequate gravel, its tendency toward decomposition is unknown,

by Cherts and Shales

These form a cap to the ridge at the Whyte River end. The shale
underlies the chert, both contacts appear to be sharp and not
marked by any weathered zones. The rocks are generally fresh
although the chert is closely jointed and locally severely
decomposed. Soil cover is generally 0.3 to 0.6 M. The bedding
of these rocks, subhorizontal through the ridge, could cause
problems of leakage.

No ma jor shear zones of other potential leakage zones except the
cherts were observed.

<2 f:-d‘f‘) zﬁ
G. Boyle

Assistant Mine Geologist.
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