Towards achieving "Receiving Water Quality Objectives” { RWQO ) in the Enyati valley.
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INTRODUCTION.

This paper reviews the closure activities associated with Natal
Anthracite Colliery (NAC) in broad terms. It further examines
some of the problems experienced in trying to apply the
Department of Water Affairs and Forestty (DWA&F)
management philosophy of setting Receiving Water Quality
Objectives (RWQOQ) for each catchment. These are based on
the requirement of meeting downstream “fitness for ase”
criteria.

In the early seventies Anglo American Corporation acquired the
Enyati and Natal Anthracite Colliedes, which were located in the
Enyati and Ngwibi mountains in the Vryheid district (See figure 1
& 2). Since then most of the producton came from Natal
Anthracite Colliery until it ceased production at the end of
March 1992,

@ Infrastructure developed for the mine has assisted the
establishmentof agriculture and forestry in the Enyati valley.

Negative impacts

@ Acid mine drainage, emanating from the mine (and other mines
in the valley) dumps and slimes dams, impacted mostly on users in
the upper regions of two important Natal rivers, the Black
Umfolozi and Mkuzi. A situation analysis revealed that potable
water users and the aquatic environment in the Enyati valley
experienced the greatest impact. Impact on agriculture was found
to be minimal. In fact, during periods of drought, the only water
available to frrigation originated from mine secpage.
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Figure 1 : Locality plan

ENVIRONMENTAL IMPACTS

During their lives the Enyati and Natal Anthracite collieries
impacted positively on the region in several ways:

Positive impacts

® More than 12 million tons of anthracite were mined from
the Gus seam at Boschhoek (1942 to 1992) (refer figure 2)
and 25 million tons from the Alfred, Gus, Dundas and
Coking coal seams of ihe old Enyaii Coiliery (1918 to
1971).Revenue was generated accordingly. -

@ Natal Anthracite provided direct employment for up to a 1000
people over a period of 50 years.

© Together with other collieries in the area, these mines
contributed to the development of the Enyati valley and the
town of Vryheid and its associated infrastructure. Some of
the ancillary developments that can be linked to mining
activities include a self—contained village which «can
accommodate more than a 1000 people, a school, recreation
facilities, churches, shopsand postal senices.

# — Senior Divisional Mining Engineer — The Coal Division
of the Anglo American Corporation of South Africa Limited.

® End - tipped buming discard dumps and slurry ponds had,
and still have, a significantvisual impacton the Enyativalley.

© Unconsolidated dumpsand opencastcontourmined areas thathad
not been properly rehabilitated caused considerable soil eroson
and silting of river beds and the Aloeboom wetland during high
intensity rainfall incidents.

@ Buming discards posed a safety and air pollution risk.
Positive actions taken during operational phase.

Some of the more important actions taken by Amcoal during
the operation of the mine included:

® ‘The Creation of a trust fund to finance the necessary work
to be completed for mine closure. For example, costs to be
incurred after operations ceased, were provided against working
costs over the remaining life of 2 mine. In 1978 Amcoal in
conjunction with the Department of Inland Revenue, setup a trust
fund for the closure of its mines. The amounts provided were
responsibly estimated and complied with the requirements for
closure of the deparments of Mines (Minc - & Works Act), Water

" Affairs (Water Act) and Health (Atmospheric Pollution Control

Act).
Similar funds were created for other Amcoal operating mines.
The mines make the necessary contributions to these




pollution control funds at an even rate over their remaining lives.
Mines will be well placed to address the environmental impacts
which remain when mining operations cease.

©  The installation of lime water ftreatment facilities to
neutralise acidity and remove metals from the water.

@ As technologies were developed by the CSIR and others,
modern  dump construction techniques were adopted to
prevent spontaneous combustion of discards and minimise
water pollution. In the early eighties Natal Anthracite
started to terrace its dumps, place and compact discards in
layers, control water run—off and  vegetate soil covered
dump slopes.

Impacts remaining when underground operations ceased.

A situational analysis undertaken and funded by three of the
remaining collieries in the valley identified the residual
impactson:

© Surface water — potable water for agricultural domestic and
livestock use and the aquatic environment of the rivers and the
Aloeboom wetland.  An encouraging situation is developing as
water seepage quality from the mines have improved generally
with time as illustrated in Table 2.

@ Ground water seeping from the mines and dumps impacts
on water quality of the river and ultimately its users.

® Visual impact — dumps, slurry ponds and unrehabilitated
opencast mining areas.

@ Stability of vegetation — Unrehabilitated dumps and slurry
ponds caused significant silting of the dver bed and wetlands.

The associated coal discards and slurry, washed into streams,
added to the chemical pollutant load.

Dealing with remaining impacts.

When NAC closed an adequate sum of money had been provided
in the trust fund for pollution control and rehabilitation of the
mine.

The funds are currently being employed or set aside for closure
activities as categorised in Table 1:

Activity Percentage
of
R Costs

Dumps 470
Management & design fees 282
Water management 186
Slimes dams 38
Clean stockpile areas 1.6
Plant and rail sidings 0.9
TOTAL 100.0

Table 1: Proportional allocation of closure costs

Most of the funds are required to stabilise dumps and to
ameliorate the water pollution impacts. Rehabilitation
and mine closure activities aim to:

® Ameliorate the visual impact of the dumps and slurry ponds.

@ Promote surface runoff and minimise ground water seepage
through disturbed areas.

© Smbilise dump and other affected slopes to achieve structural
slope stability and prewentsoil or dump slope erosion.

e Satisfying potable water user requirements. Dealings in this
regard have been successful and not too expensive. So far the
mine has supplied three affected potable water users with
borehole systems, costing R15 000 per user.

EQUAL RIGHTS — Mine Operators and Others

Inequalities exist, in that historical govemmental water
management and farming policies are working against the
effective utilisaion of water. In examining some of the
consequences of the Department of Water Affairs and Forestry
initiative, of having Receiving Water Quality Objectives (R WQO)
developed for the Black Umfolozi and Mkuz rivers, some
interesting facts have emerged. Sulphate, as is the case with
modt South African colliedes, has been identified as a
significant indicator of pollution. In the case of the Black
Umfolozi down stream of all mining activity, an objective of 600
milligram per litre has been set in conjunction with users in the
valley.

sulphate sulphate |Period betweenj Changein Change in
concentration {concentrationy midpointof sulphate sulphate
classintervals | concentration load
(mg/N) (mg/h) (years) (mg /1/annum) (t/ year)
Period 5/77-5/90} 1/92-4/93
Boschhoek no 1adit Average 765 591 8.8 =197 ~47
Maximum 2213 730
Period 3/77--5/901 1/92—-4/93
Boschhoek no 2 adit Average 1091 1185 8.9 106 1.6
Mazximum 2300 1300
Period 1/79—5/9(1 1/92-4/93
Enyati adit Average 346 258 8.0 -111 -24
Maximum 430 405
Three adits combined Weighted average ( by flow ) ~-63 -33

Table 2 : Water quality improvement over time.
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During the most recent drought ( May 92 to Mar *93) insufficient
water was available below the Aloeboom wetland to dilute the
higher sulphate levels from the Boschhoek number 2 adit
(figure 2). Most if not all the water, which enters the Aloeboom
wetland is abstracted from the wetland for irrigation. The end
result is that the sulphate load coming from the Boschhoek
number 2 adit is not diluted at all, and water at the control point
exceeds the RWQO developed for the walley. On average, the
sulphate load emanating from the three mine adits averaged
610 mg/l during the period, wheras the average weighted load
recorded below the wetland was 759 mg/l.

Table 3 clearly demonstrated the problem which emerged when
the water monitoring data was examined. Water quality and
water use, and not water quality alone, should be
considered and viewed from both the agricultural and miners’
points of view. In this case, the alleged poliuter actually
provided a source of water for a downstream user. That other
users further downstream could suffer as a result of over—use,
rather than by pollutants alone, is clear.

CONCLUSIONS

A number ofimportant conclusions can be drawn from this case

study. Some of the more important ones are simmarised

below ;

@ Coal mining can operate in harmony with the environment,
provided mining companies take responsibility for managing
environ mental impacts adequately.

@ By anticipating the future, Amcoal provided the finandal
means to deal with environmental impacts which resulted from
mining at NAC.

@ Responsible mining companies should be allowed to manage
their pollution and rehabilitation trust fundsas AMCOAL does.

@ Anongoing program of deregulation and the levelling of the
playing fields between mine developers and other benefactors of the
environment will benefit all parties. Formnately the new climate
of negotiation, consultation and co—operation between
mine developers and interested and affected parties, has already
paved the way to achieve these aims.

© The information required to prepare the analyses for this paper
demonstrates the vital importance of having credible internal
monitoring programs. Without them problem identification and
solving can only degenerate into guesswork.

Source Flow [SO4] SO4~load The author wishes to thank the
Cum/d (mg/) (t/ year) management of the Anglo
Enyatiadit average 5% 258 56 American Corporation Coal
maximum 2100 405 Division for permission fo
minimum 0 216 present this paper.
Wt average 260
Boschhoek No 1 adit average 655 591 141
maximum 1000 750
minimum 380 475
Wt average 587
Boschhoek No 2 adit average 421 1185 182
maximum 900 1300
minimum 110 1070
Wt average 1176
Black Umfolozi d/s of mining  |average 2574 808 759
maximum 12900 1115
minimum 70 368
Wt average 759

Table 3:

Analysis of the effect of nncontrolled water use on water quality
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Figure 2: Adits draining Enyati and Natal Anthracite mines






