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Table 39. Stage Capacity Relationship Summary  

Stage 
Main Embankment 
Crest Elevation (ft) 

Maximum Tailings 
Surface Elevation 

(ft) 

Maximum Tailings 
Surface Area 

(acres) 

Stage Storage 
Capacity 

(Mst) 

Cumulative 
Storage Capacity 

(Mst) 

1A Varies (Max. 3583) 3581 42 0.40 0.40 

1B Varies (Max. 3595) 3593 44.7 0.58 0.98 

2 Varies (Max. 3609) 3607 59.5 1.06 2.04 

3 Varies (Max. 3622) 3620 83.0 1.60 3.64 

3.6.4.4 Lining System 

The TSF impoundment area and upstream slopes of each embankment will be continuously lined with 

both primary and secondary lining systems to provide continuous containment of process solution. The 

overall lining system will vary depending on the location within the facility. The proposed lined areas are 

presented on the Design Drawings in the TSF Design Report (Golder, 2021c; Appendix C4).  

Golder performed an evaluation to compare an alternative lining system to the one prescribed in OAR 

340-043-0130(3). The OAR guidelines for secondary containment are “an engineered, stable, soil/clay 

bottom liner (maximum coefficient of permeability of 10-7 cm/sec) have a minimum thickness of 36inches.”  

The evaluation compared the OAR guideline with both a standard geosynthetic clay liner (GCL) and an 

enhanced GCL. Both GCLs consist of a sodium bentonite layer between two geotextiles needle-punched 

together. The enhanced GCL contains an additional laminated, thin, flexible membrane barrier to offer an 

increased level of hydraulic performance (decreased hydraulic conductivity). To perform the comparison, 

the potential fluid travel time through each of the lining systems was evaluated for the following 

scenarios: 

• Comparison of secondary containment alternatives alone (soil/clay liner versus GCL), 

• Comparison of a 60-mil primary containment geomembrane liner with the secondary 

containment, and 

• Comparison of an 80-mil primary containment geomembrane liner with the secondary 

containment. 

Using the comparison of fluid travel times, the standard GCL did not meet the same performance standard 

as the soil/clay secondary layer (OAR requirement); however, the enhanced GCL exceeded the 

performance based on fluid travel time for all three scenarios. The enhanced GCL is proposed in place of 

the soil/clay secondary liner. The detailed evaluation is presented in the TSF Design Report (Golder, 2021c; 

Appendix C4).  

Within the impoundment, the lining system will consist of (from bottom to top) a 6- to 12-in-thick native 

prepared subgrade, a 300-mil-thick enhanced GCL, an 80-mil HDPE geomembrane liner, an 18-in-thick 

drainage layer, and a 6-in-thick filter layer. Perforated piping will be located within the drainage layer to 

promote drainage of the tailings and to reduce hydraulic head on the lining system.  

On the upstream embankment slopes, the lining system will be the same but without the overlying piping, 

drainage layer, and filter layer. Placement of a drainage layer above the geomembrane on the upstream 
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