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o MEMORANDUM
Ii

"'ROM THE

TO ~;r.t K•...».!' Jtl.$.).t.~.Y.a. .

..................P.~~v.TI ~l~l~~~~ .
DEPARTMENT OF MINES

AND PETROLEUM RESOURCES

VICTORIA, B.C., P~~.~r.n.l>~.r. 6.~~ , 19.6.8 .

WHEN REPLYING PLEASE REJI'ER

TO ILI: No .

THE NATAL SLIDE OF NOVEMBER 24th 1968

Dr. Northoote's report on this slide shows clearly that
it occurred after almost one million yards of stripped material had
been dumped on a bills~de covered with overburden. The slide
penetrated into this overburden and it was the overburden that failed.
To what degree the presence of water contributed to failure may be
argued. but the failure was due to overloading. No matter how dry
the hillside was originally. it would become wet. and. under such an
extensive cover. it would not dry out again.

The exact nature of the overburden is not known at this time
of writing. It is reported to be a mixture of all sizes including clay.
and would simply be called glacial till were it not for the fact that
there is some stratification. which is not usual in the case of material
derived directly from glacial action. There is an added complexity.
inasmuch as an ancient strand line lies at the 4.S00-foot level. marking
the shore of a glacial lake.

The nature of the overburden was not kno~before dumping
occurred. and consequently the amount of permissible loading was not known.
It is plain that had a full study been made. such a heavy loading probably
would not have been carried out. This. of course. may be said in any
situation where failure has occurred as a result of loading. but it is
a fact that in the present circumstance some study of the material under the
dump should have been made. As far as I can ascertain. no study was made.

Study of the slide and its causes is rendered difficult by the
lack of p~oper knowledge of the underlying material. Reference is made
in reports to gulleys. and the air photos do show some depressions.
However. these do not show adequately on the existing topographic map of
the hillside that was made without due regard to detail. and consequently
the original ground surface was poorly known at the start· of operations
and cannot be studied effectively now.

I believe that tbis slide points to the necessity for prior
investigation of any ground upon which a major quantity of material is to
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be dumped. particularly if there i8 the faintest po8sibility of people
being within the range of sliding. A. a minimum. the following
.bould be done:

(a) Prepare an accurate topographic map of the
entire dump area. 80 that all minor topographic
features may be shown. and so that accurate profiles
may be drawn. This. as a rule. require. considerable
ground 8urvey control.

(b) Study and plot all areas of rock outcrop and all
known planes of weakness in the rock. such as bedding.
cleavage. joints. faults etc••

(c) Study overburden to dete~ine its character and the
possible occurrence within it of stratification that
might present planes of weakness;and to asseS8 the
probable effect of changing moisture content.

(d) Estimate. and. in situations near highways and
habitations determine depths of overburden in order
that profiles shoWing overburden depths may be drawn
with reasonable accuracy.

(e) In the general case the advice of a competent soil
mechanics specialist should be sought. because very few
mining engineers have adequate training or experience

The foregoing outlines the recommended procedure only.
and does not con8ider tbe matter of responsibility for seeing that it 1s done.

el/!' 5'#-Jl~7
M. S. HEDLEY

Chief. Mineralogical Branch

MSH:bg



THE NATAL SLIDE

By K. E. Northcote

A sl ide occurred at about 11 :30 A. M., Sunday, November 24, 1968,

on the south side of Michel Creek valley between Sparwood and Natal. At least two

persons were killed. The sl ide originated within and beneath waste rock dumped at

elevation 4,800 feet on the north end of Sparwood Ridge (~ Fig. 1 and Plates I to III

and V to VII). The waste material was being removed from one of Kaiser Coal Ltd.'s

open-pit mining operations. A consulting engineer, C. O. Brawner, is investigating

the slide for Kaiser.

The slide area extends from 4,700 feet to 3,700 feet elevation, is 3,200

feet long, and averages 600 feet wide. Highway No.3 was covered for a length of

900 feet by slide debris said to be from 5 to 40 feet deep. Surface material on the

hillside, a marshy area above the highway, and several hundred feet of pavement were

torn up. A car conta ining the bodies of two people was found under sl ide debris about

100 feet from the west side of the sl ide.

The sl ide material consists mostly of blocks of cobble and boulder-size

bedrock stripped off Balmer No. 10 coal seam at 4,900 feet elevation on the north

end of Sparwood Ridge (~Fig. 1). A small part of the slide material consists of

overburden stripped off the Kootenay Formation during mining, material underlying

the dump, and surface material torn from the hillside by the slide. The slide debris

originating from the Kootenay Formation is composed of siltstone, sandstone, shale,

and a minor amount of coal and carbonaceous shale. Overburden visible in the slide
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debris is largely stratified till-like material containing rounded cobbles and boulders

in a clayey or sandy matrix. Muddy materia I, bel ieved to have been torn from a marsh

above the highway, is found near the bottom of the 51 ide.

Most of the surface material on the sl ide consists of cobbles and boulders

from 4 inches to about 1 .foot in largest dimension. Finer material occurs in a trough at

about 4,,400 feet elevation and mucky material near the road at the bottom of the slide.

Blocks of frozen surface material from the dump are scattered over the sl ide and are com

posed of aggregates of small angular rock fragments an inch to several inches in diameter

cemented by a frozen matrix of clay-like and silty material. Near the top of the slide

these blocks were only slightly separated and rotated during slumping. About 800 feet

from the bottom of the slide there are stratified but otherwise till-like blocks of rounded

cobbles and boulders in a dark clayey matrix (~ Plate IV). The origin of these blocks

is uncertain but they probably formed part of the original ground surface underlying the

waste dump.

Small scarps from 10 to 30 feet high were formed at the head of the slide

and on its east and west sides at elevation 4,400 to 4,500 feet (~ Fig. 1). The scarp

on the west side of the slide is composed of oxidized till-like material with an abundantly

sandy matrix conta in ing scattered angular rock fragments of pebble to boulder size. This

till-like material forms surface material of the original hillside on which the stripping

waste was dumped. A close inspection was not made of the scarps on the east side and

near the head of the slide for reasons of personal safety as loose material was still fall ing
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from the head of the sl ide. However, through field glasses from a point more than

half way across the slide, the scarp at the head of the slide appeared to be composed

of fine-grained material containing scattered subangular boulders and cobbles. The

impermeable nature of this material is shown by a small spring and four or five water

trickles emerging near the top of the scarp and flowing over its face. This scarp is

probably composed of original overburden. A photograph (see Plate III) shows stratifi-

cation of the upper part of the east scarp and indicates that at least th is part is waste

dump material. The lower part of the east scarp may be original ground surface

materia I but this is not definitely known.

The waste dumps on the north end of 5parwood Ridge were started late

in 1967. The amount of material dumped there is estimated to be sl ightly less than one

mi II ion cubic yards. The thickness of the dump was not accurately known at the time

of the slide. Dumping of stripping waste would be expected to result in a crude sorting

of material and differences in permeabil ity in different parts of the dump. Fine material

would be expected to remain high on the slope; coarse material would roll farther down

hi II. Water passing down through the dump and agitation resulting from successive

dumpings would tend to concentrate fine material along the dump-ground surface

contact. Permeabil ity would therefore be lowest near the upper end of t.he dump close

to the contact between dump and ground surface.

Causes of the 51 ide

(l) Water presently flowing over the scarp at the head of the sl ide probably contributed
to the sl ide.
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Stripping waste filled three or more water courses and spread across the end of the
ridge in two large overlapping lobes. A northerly trending fault, folding, and steep
jointing in bedding in the area above the water courses suggest they may be struc
turally controlled. If so additional water may be added to water derived from sur
face catchment areas of these water courses. Seasonal variations in amount of water
would be expected. Water reaching dry, relatively impermeable materia I near the
base of the sl ide would cause lubrication, an increase in pore pressure, and loss of
cohesion which might be sufficient to cause a sl ide.

(2) Overburden underlying the waste dumps may have been overloaded resulting in
fa i lure. C. O. Brawner suggested that dump materia I was too porous for water to be
the sole cause of the Nata I sl ide. He suggests the sl ide origi nated by fa iI ure of
underlying till-like material as a result of overloading by the waste dumps. In add
ition a build-up of pore pressure and loss of cohesion in this material would contribute
to failure. Dry till-like material with a clayey matrix when moistened would act as
a lubricated surface and the material with a sandy matrix when saturated would have
Iittle strength to withstand load pressure.

A number of features which suggest possible recurrence of sl ides are evident.

Fortunately there was an opportunity to examine the sl ide with C. O. Brawner and to dis-

cuss potential causes of additional slides and the possibility of them occurring. The

features causing concern are as follows:

(a) Wide cracks are visible in dump materia I at the top of the sl ide. The edge of the
dump above the sl ide is unstable and will probably break away when it becomes
water saturated or undergoes a number of freeze-thaw cycles. An unsuccessful
attempt was made to dislodge this material by setting off heavy dynamite charges
on the upper surface. It is thought that too little material is likely to break away
to endanger the highway but berms are being constructed for additional protection.

(b) The east half of the waste dump which was unaffected by the slide is underlain by
a water course. Although this part of the waste dump is stable now, it is possible
that underlying ti 11-1 ike material and greater amounts of water in t~e spring would
result in the same conditions that existed in the west side of the waste dump at the
time of the slide. C. O. Brawner pointed out that a slide in the east half of the
dump would also depend upon the thickness of waste material there.

While this hazard is being investigated a continuously monitored warning system
is being established whereby movements of one-eighth inch or greater can be detected
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at a number of points across the dump. If a slide appears imminent a signal can be
given and the highway closed.

(c) The air crew photographing the sl ide noted two inverted V-shaped cracks on the
surface of the east dump. These cracks are visible on photographs (see Plates V to
VII). C. O. Brawner considered these cracks to present no hazard.-

Conclusions

Open-pit mining methods which produce large volumes of waste materials

will undoubtedly increase in British Columbia in the near future, and disposal of waste

will become more and more a problem. Disposal of waste materials is as much part of a

mining operation as extraction of material from the ground. Just as safety of conditions

of removal of material from the ground is supervised by the Department of Mines and

Petroleum Resources so should disposal of waste materials.

Mineralogical Branch,

Department of Mines and Petroleum Resources,
Victoria, B.C.
December 5, 1968.
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