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Introduction

In the open pit method of mining o0il sands at the Great Canadian
011 Sands (G.C.0.S.) lease site, two operations are performed, creating a
land disturbance and other environmental impacts. Overburden is placed in
waste dumps in areas uneconomical to mine. The oil extraction process
produces large quantities of tailings sand used in dyke building for impoundment
of liquid tailings. The tailings sand dyke and overburden waste dump are
illustrated in Figures 1 and 2, respectively.

Tailings sand is a fine-textured, high pH (8.0-8.5), low nutrient
and poor water holding material. Overburden spoil, generally, is saline,
above neutral in pH, high in clay content, low in organic matter, Tow in
fertility, and may contain a small percentage of 0il sands. The overburden
component muskeg, usually a sedge or moss peat, is the principal amendment
used to improve the adverse characteristics of tailings sand and overburden

spail.

Our reclamation program is designed around the primary short-term
objective of erosion control and secondary objectives of establishing a
self-supporting vegetative cover, improving aesthetics and providing a
habitat for wildlife.

Description of Program

1. Revegetation Progress from 1969 to 1975

Growth room experiments were initiated in co-operation with the
Alberta Department of Agriculture in 1969, followed by field verification
in 1970. Applying the recommendations of the laboratory and field work,
operational revegetation commenced on our tailings dyke in 1971. To
date 140 acres are under vegetation.

In 1974, laboratory experiments by the Alberta Environment and
field testing by the Alberta Forest Service set the basis for revegetation
of 40 acres of an overburden waste dump in 1975.
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To date, 35,000 trees and shrubs have been planted on the tailings
dyke and overburden waste dumps in various experimental combinations.
The afforestation program, in co-operation with the Alberta Forest Service,
serves a twofold purpose at this stage - the actual afforestation of these
areas and field experimentation.

ilethods

A four(4) inch cover of muskeg is incorporated with fertilizer into
the tailings sand slope at a volumetric ratio of one-to-one by using a
rotovator. Seeding was initially accomplished by hydroseeder; however,
better results were obtained with a Brillion Grass Seeder (see Figure 3
for seeding and fertilizer rates and mixtures).

The overburden waste dump was handled differently, using a disc
and/or harrows to mix fertilizer and muskeg into the slope surface.
Seeding and fertilizing was accomplished by a Cyclone Broadcaster mounted
on Ehe rear of a Bombardier. Seed and fertilizer was harrowed into the
seedbed.

Maintenance fertilizer was initially applied manually, then by
broadcaster on Bomtardier,and by helicopter once the areas were large
enough to be economical.

Trees and shrubs are generally planted at a density of 430 per acre.
The ratio of coniferous to deciduous species has been about 2 to 1. As
suitable nursery stock becomes available this ratio will be changed to
1.to 4. HNative stock propagated from locally collected cuttings and seed,
now introduced as propagative technology, is being developed. Trees
and shrubs are generally planted in established grass and legume cover with
scarification at each seedling planting site. All seedlings, container and
bare-root, are hand planted and watered if required at time of planting.

Results

By the end of the second growing season the grass and legume cover
js dense and uniform enough to control water and wind erosion on the
tailings sand slopes. Generally, the proportion of grasses in the plant
cover,in the second season, is 50%. After the second growing season the
legumes are phased out with Creeping Red Fescue becoming the dominating
species. There is evidence of invasion by native species as well as
volunteer growth, probably propagating from vegetative material in the
muskeg.

The tree and shrub survivals have been increasing as methods improve,
more adaptable species are available and nursery stock of good quality
becomes available. Figure 4 represents survival rates of various species
planted over the past four years. To date, lack of moisture (in 1972 and
1973) and mouse damage have been the major contributing factors to mortality.
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Other factors affecting survival and growth which are being studied are
species suitability, time of planting, type of herbaceous cover, uncontrolled
water erosion, quality of nursery stock and nutrient status.

4. Government Involvement

Government activity has been at a high level recently with most
of the ongoing projects now being directed through the Alberta 0i1 Sands
Environmental Research Program. This program is a joint agreement
established last year between the federal and provincial governments to
undertake the task of researching environmental problems associated with
01l sands development.

Major ongoing projects are summarized as follows:

- Alberta Forest Service: testing of native and introduced
tree and shrub species.

- Alberta Agriculture: testing of native and introduced
grass and legume species.

- University of Alberta Soil Science Department: fertility
studies, so1l properties, nutrient
movenent .

- Canadian tlildlife Service: small mammals study to control
mouse problem on vegetated dyke
slopes,

Other agencies involved,in the past,were the Alberta Agriculture
Soils Division, Alberta Environment Earth Licensing Division and
Environment Canada Forestry Service.

Future Considerations

1. The major cost of reclaiming oil sands mined land is the handling of
muskeg. [lore needs to be known of storage effects and investigation into
handling methods.

2. e will have to intensify research inte the testing of native vegetation,
technology of seed production and handling and establishment of a source
of supply in hopes of achieving a self-supporting plant cover.

3. llore attention must be devoted to tne control of surface water runoff on
tailings sand slopes. This problem overlaps into engineering aspects of
dyke design and construction. le are planning the installation of a compre-
hensive surface drainage system in 1976.



Future Considerations (continued)

4. A word or two should be said on our Tong-range plans. In preparation for a
long-range reclamation plan, muskeg and/or topsoil material will be
inventoried and sampled this winter. The reclamation of 200 acres of
tailings dykes and overburden waste dumps and the planting of 100,000 trees
and shrubs would not be an unrealistic projection for the next five years.
Larger areas will be reclaimed as mining advances and the mine pit is
backfilled with tailings sand.

Conclusion

This report presents the 6.C.0.S. Reclamation Program in a nutshell.
As is evident from the problems described herein, more research is required.
However, we are optimistic that a total effort by government, industry and
others concerned could reclaim mined oil sands land to an ecologically accept-
able condition.
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IGURE 3 (a) SEEDING MIXTURES & RATES
TAILINGS DYKE - 1974 WASTE DUMP - 1975
SPEC TES °f« BY WEIGHT RATE |IN */e BY WEIGHT RATE |IN
IN MIXTURE LBJ/AC IN MIXTURES LB JAC
Grasses s - 15 - 18
Bromegrass 34 - 20 -
Created Wheat=-
grass 27 .- 17 =
Creeping Red
Fescue 15 = 6 -
Slender Wheat-
grass - iy 13 -
| Legume - 5 - 12
Sweet Clover 1 -~ J ¥/ -
Alsike Clover 7 - 13 -
Alfalfa 10 - 10 1

FIGURE 3 (b) FERTILIZER COMPOSITION & RATE

TAILINGS SAND OVERBURDEN
SPECIES LBS /AC LBS/AC
N o 05 KoO N P2 05 Ko Q
lst Growing
Season
Starter 12 48 48 23 23 Q *
Mid-Summer ; 40 - - 23 23 Q
[Maintenance 40 30 20 60 50 50

* No potassium was applied because soil tests showed sufficient available potassium. '
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