Road rehabilitation in 2000 (Kirsten Mahood)

Strip mine rehabilitation (Fg3E)

A
Rehabilitation of areas degraded by strip mining, through returning stockpiled topsoil
and transplanting of indigenous species, to promote revegetation.

In contrast to the land degradation commonly caused when ‘strip mining' is carried out, a land
rehabilitation technology, which was first developed experimentally, is now routinely applied
by mining companies on the west coast of South Africa. Indeed it is now a legal requirement
in South Africa for mining companies to rehabilitate mined areas to a condition and
productivity equivalent to the pre-mining situation.

The primary purpose of the technology described here is to achieve this result - thus allowing
the site to be used again for extensive grazing by sheep and wild animals. Revegetation also
reduces wind erosion. The technology further contributes to increasing biodiversity, as
particular attention is given to planting a range of locally endemic and other indigenous
species.

The sequence of operations is as follows: duringbstrip mining operations the topsoil is pushed
to one side by bulldozer, and stockpiled. The substrata is then excavated mechanically,
removed by tipper truck, and processed to extract the heavy metals. The tailings (waste
materials) are returned by tipper truck to the area from which they were mined, and then
levelled by bulldozer. The stockpiled topsoil is returned and spread by bulldozer over the

levelled tailings. Indigenous succulents and other plant species are dug out by hand, with a HpR: Brand-se-Baai, Western Cape, Western
spade, from either the surrounding areas of natural vegetation, or from the piles of topsoil Cape, F3E

(Wherg| pIantsImahy halve nadturally established) gr}d transp(ljanted mal?ually into %he newl

spread topsoil. The planted areas are protected from wind erosion by erecting fine mes .

nylor?lnettin I:a1fj\/fvindbreaksd. TPese are 0.8 metre Eigh and !IS mﬁtres apart. Tht(ej nets arﬁz1 ATHIBAIA TR

usually installed for a period of up to 2-3 years. Subsequently they are removed, once the 3

vegetation has successfully become re-established, and they may be re-used at the next ﬁ?gﬁ@?}%?ﬁ%

rehabilitation site. Maintenance activities continue for a few years - until the site is
rehabilitated. An individual mine strip is usually about 1 km long and some 100 m wide.
This form of strip mine rehabilitation has been’in operation since 1990, and costs on average  RA{EHE: 1915 f7E— XK (approx. 1-10
just over US$ 200 per hectare, with all expenses met by the mining company. This particular FTK)

approach was developed for the Anglo-American subsidiary - ‘Namaqua Sands’. A similar

approach was adopted by ‘PBGypsum Mines' located further inland, where rehabilitation is LK RARX 2

also conducted on several hundreds hectares of mined land. Not all mining companies use e
the same technology, however.

Purpose of the Technology: Establishment activities:

SCHEEHR: REN104ERT0 B0

Mining activities (not part of technology) ARATY

1.Removal and stock piling of topsoil BT s P B A ET
2.Excavation, removal and processing of substrata to extract heavy minerals VEIEG RGN —IR4 > 50 480
3.Return and levelling of the mine tailings R

4.Return and spreading of topsoil Technology activities Tf%” /B 5TRAE
5.Collection/digging up of indigenous plants ‘B0 BN

6.Transplanting into returned topsoil

7.Erection of fine mesh nylon net windbreaks Activities 1-4 are a continuous process
associated with the speed of mining activities and involve the use of heavy earth movin§
machinery (bulldozers, front end loaders, tipper trucks). Activities 5&6 take place immediately
prior to the onset of the rainy season and involve hand labour for collection and transplanting
and tractor and trailer for transporting collected plants. Activity 7 can take place at any time
of the year involving hand labour for erection of the nets and tractor and trailer for transport.

Maintenance / recurrent activities per year:

Maintenance activities restricted to:

1.Ensuring the nylon nets remain upright

2.Supplementary watering during the winter months, when rainfall inadequate, to support
plant growth
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Technical knowledge required for field staff / advisors: moderate Clumps of 5 plants Wind break net

|
Technical knowledge required for land users: moderate

. . . . . . Natural vegetation
Main technical functions: reduction in wind speed

Secondary technical functions: improvement of ground cover, increase
in organic matter, increase of infiltration, increase in soil fertility

Ty

i Mine face
Scattered / dispersed Mined area

Vegetative material: O : other
Number of plants per (ha): 2000 Tailings Stockpile Topsoil
Vertical interval within rows / strips / blocks (m): 5 Plants salvaged from topsoil | Plants salvaged from topsoil | [25m
stockpile stockpile

Other species: Succulent plants Tailings Slockplle:Topsoll
Plants taken from natural Plants taken from natural 25 m
vegetation vegetation

25m 25m

Slope (which determines the spacing indicated above): 4.00%

Structural measure: silt fence -
Spacing between structures (m): 5 Author: Kirsten Mahood
Height of bunds/banks/others (m): 0.8

Construction material (other): nylon net - small grid size

Silt fence: all 5m and height of 0.8m

BAREILSH0 TE3), RAFMERA

BNFRAHITE PIERANREERA
o ITERIAAAD Labour costs
RATEERKLTI Rand

JCRD B HET0 1 ¥EJT = 9.07 Rand

o EAFLHSHTHIRMAI 12.00

AR ES)

. Collection of plants from natural vegetation (&&)/0  ZPre-rainy season)
. Collection of plants from topsoil stockpiles (Bf[&)/0  ZPre-rainy season)
. Transport plants to rehabilitation area (B[&)/0  ZPre-rainy season)

. Plant all plants (Ff[&)/0  ZPre-rainy season)

. Insert droppers into net pockets (Bf[&)/0  Zall year)

. Spread nets over topsoil areas (Bf[&)/0  Zall year)

. Erect nets and hammer in droppers (Bf[&)/0  Z&ll year)

BARBS RN
e N BRRA | STEAKE | DUEREX
SR HT AR LI e Rand) | BARand) | 3E60RA%

NOoO b WwWwN =

FHENS

Labour |hectare | 1.0 | 75.0 | 75.0 | 100.0
RE

Machine use |machine hours | 0.5 | 134.0 | 67.0 | 100.0
Libr g

Seedlings |ha | 1.0 | | | 100.0
)y

Nylon net |ha | 1.0 | 70.0 70.0 100.0
AR TR S A 212.0
BARLEMAD T 23.37
ARG ES)

1. Topsoil pushed into stockpile (BJ[8)/0  #Zall seasons / continuous)

2. Subsoil removed and processed (Ffj8)/0  Zall seasons / continuous)
3. Processed subsoil returned to mined area and levelled (Ff[g)/0  Z&ll seasons / continuous)
4. Stockpiled topsoil spread over processed subsoil (Bf[E)/1  Z&ll seasons / continuous)
5. Plants transplanted onto spread topsoil (B[&)/0  Zfust before rainy season / late autumn/winter)
6. Ensure nets remain upright (B$[8)/0  Z&ll year/continuous)
BRSBTS
= B - BiugA | SERARE | DERER

SHRNGHT AR gy e Rand) | AARand) | $EKERA%
FEHN

Labour |ha 1.0 | 37.0 37.0

B TR AR 37.0

BARBIPEAAD T 4.08
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e Low establishment costs and very low maintenance costs e Rehabilitation is an extra cost for the mining company. Ensure

mining company meets the costs through enforcing legislation.
How can they be sustained / enhanced? Make use of whatever
resources and potentials are naturally available (such as micro-
catchments to trap rainwater and improve soil moisture
conditions for plants) to lower establishment costs.
e Costs are met by the mining company - no costs are transferred to
those who subsequently use the land for grazing

How can they be sustained / enhanced? Regular monitoring of soil
and vegetation conditions.
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e Land productivity is restored and biodiversity increased

How can they be sustained / enhanced? Seeding as well as
transplanting.
e Wind erosion minimized.
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