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Abstract 

The Grasberg mining complex in Papua, Indonesia, consists of three caving operations and an open stope 

mine. Two of the caves, the Grasberg Block Cave (GBC) and the Deep Mill Level Zone (DMLZ), are ramping up 

to full production, while the Deep Ore Zone (DOZ) cave will cease operations in 2022. The DOZ has had a 

history of production interruptions due to wet muck spill events. The newer caves expect to be affected by 

similar wet muck hazards due to the presence of fines and saturated material at the muck pile, overlying open 

pit in the case of the GBC and overlying caves in the case of the DMLZ, high annual rainfall, and complex 

topography at the subsidence that directs surface and groundwater into the cave. 

To proactively manage this hazard, experience from the DOZ cave mine is being applied to improve the 

understanding of drawpoint wet muck spill susceptibility. The combination of fines generated through 

secondary fragmentation from the high draw columns and saturation from the intense surface and 

groundwater inflow results in wet muck material at the drawpoint, providing the cause while mucking 

activities provide the trigger. Other contributing factors included in the analysis are the uniformity of draw 

and neighbouring drawpoint conditions. 

Although the consequences of wet muck spill events are high, they are still relatively rare, resulting in an 

imbalanced dataset. To overcome this challenge, cost-sensitive learning is incorporated into the logistic 

regression model for significant variables selection, thus developing a wet muck susceptibility tool. This tool 

aims to identify individual drawpoint susceptibility to wet muck spill events based on a simple material 

classification and measures of draw performance. The approach has been successful in describing historical 

drawpoint susceptibility at the DOZ. Furthermore, this study provides a concept applicable to other wet muck 

susceptible cave mines.  

Keywords: caving operation, wet muck spill, machine learning, wet muck susceptibility tool 

1 Introduction 

Wet inrushes are known by several different names, including wet muck spills and mud rushes, and are 

defined as sudden inflows of unsorted fine grain particles and water discharged from drawpoints or other 

underground openings (Butcher et al. 2000; Jakubec et al. 2016). This phenomenon exposes caving 

operations to safety, operational, and economic risks. Their occurrence increases as a cave matures, which 

has provoked many questions about the conditions that will lead to a spill. In addition, it is difficult to predict 

exactly when one of these events will occur due to randomness and difficulty ascertaining when certain 
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