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Figure 5: Long-term variation in total iron concentrations at Tan-y-Garn MWTS
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Figure 6: Variations in iron removal rates and flow rates at Tan-y-Garn MWTS RAPS

809

Flow through RAPS (L/s)



Proceedings IMWA 2016, Freiberg/Germany | Drebenstedt, Carsten, Paul, Michael (eds.) | Mining Meets Water - Conflicts and Solutions

Iron oxidation is occurring near the surface of the RAPS lagoon. HFO build up on the surface of the
RAPS has an adverse influence on lagoon hydraulics (Watson et al. 2009). Similar issues have been
reported at other RAPS (e.g. Skousen & Ziemkiewicz 2005). Incorporating a settlement lagoon before
the RAPS, as was suggested by Watzlaf et al. (2000), might have reduced HFO build up on the top of
the RAPS. This might have benefited the long-term hydraulic performance of the RAPS. Incorporating
a pre-RAPS settlement lagoon may also help manage short-duration fluctuations in flows following
rainfall events, potentially decreasing the proportion of flows bypassing the RAPS.

In addition to removing iron from the mine water, the RAPS also reduces concentrations of other
metals. A significant proportion of the aluminium is removed within the RAPS. The average total
aluminium concentration at the RAPS outflow is 0.03 mg/L compared with 0.12 mg/L in the raw mine
water. Manganese concentrations at the RAPS outflow are 7% lower on average than in the raw mine
water. As was observed for total iron, total manganese concentrations at the RAPS outflow exhibit
greater variability than is observed in the raw mine waters. RAPS are not usually expected to be
effective in removing manganese (Kepler & M°Cleary 1994). Zinc and nickel concentrations are also
lower (typically below the reporting limits of the analytical method used, <0.01 mg/L) at the RAPS
outflow than in the raw mine water, where average concentrations of zinc and nickel are 0.02 mg/L
and 0.03 mg/L respectively. It is considered likely that manganese, nickel and zinc are predominantly
removed through sorption or co-precipitation with iron, although zinc and nickel may also precipitate
as sulfides within the RAPS.

Conclusions

The RAPS system at Tan-y-Garn MWTS has been operating for 10 years with relatively little
maintenance. The RAPS remains functional although performance has gradually declined over time.
Alkalinity generation within the RAPS is primarily due to limestone dissolution. Sulfate reduction is
currently of negligible importance. The RAPS also removes a significant proportion of iron and other
metals. Due to the gradual improvement in raw mine water quality due to flushing, it is possible that it
will not be necessary to replace the current RAPS once it has reached the end of its operational life.
Traditional passive treatment using settlement lagoons and constructed wetlands may ultimately be
sufficient. RAPS technology has been demonstrated to be a viable option for the long-term passive
treatment of coal mine waters. The Coal Authority will continue to consider new RAPS as a passive
alternative to chemical dosing.
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