
 

ii 

 

Contents  

CGPR ........................................................................................................................................... i 

Introduction and Background .................................................................................................. 1 

1.1 Introduction .................................................................................................................. 1 

1.2 Kingston Fossil Plant Failure ....................................................................................... 5 

1.3 Outline .......................................................................................................................... 6 

Engineering Characterization of CCRs ................................................................................... 8 

2.1 Specific Gravity ............................................................................................................ 9 

2.2 Consolidation Properties and Volume Stability ......................................................... 11 

2.3 Hydraulic Conductivity .............................................................................................. 21 

2.4 Shear Strength............................................................................................................. 26 

2.5 Compaction Characteristics ........................................................................................ 37 

Dynamic Properties of CCRs .................................................................................................. 40 

3.1 Cyclic Shear Strength Properties of CCRs ................................................................. 40 

CCR Failure Modes and Monitoring Practices .................................................................... 45 

4.1 Surface Impoundments ............................................................................................... 45 

4.2 CCR Landfills ............................................................................................................. 50 

4.3 Failure Modes ............................................................................................................. 50 

Slope Stability of CCRs ........................................................................................................... 52 

5.1 Limit Equilibrium and Finite Element Analyses ........................................................ 52 

Settlement Calculations for CCRs .......................................................................................... 59 

6.1 Test Fill Results .......................................................................................................... 59 

6.2 Settlement Calculation by Consolidation Theory ....................................................... 60 

6.3 Settlement Calculation by D’Appolonia Method ....................................................... 61 

file:///H:/cgpr78%20rev1.docx%23_Toc381353563


 

iii 

 

6.4 Other Observations ..................................................................................................... 63 

Reconstitution Technique for Surface Impounded CCRs ................................................... 65 

7.1 Moist Tamping ........................................................................................................... 65 

7.2 Air/Water Pluviation................................................................................................... 66 

7.3 Slurry Deposition Techniques .................................................................................... 67 

7.4 Slurry Deposition Technique Applied to SI CCRs ..................................................... 67 

7.5 Analysis of Slurry Deposition Technique with SI CCRs ........................................... 75 

Conclusions ............................................................................................................................... 86 

8.1 Engineering Characterization of CCRs ...................................................................... 86 

8.2 Dynamic Properties of CCRs ..................................................................................... 86 

8.3 CCR Failure Modes and Monitoring Practices........................................................... 87 

8.4 Slope Stability of CCRs .............................................................................................. 87 

8.5 Settlement Calculations for CCRs .............................................................................. 88 

8.6 Slurry Deposition Technique Applied to SI CCRs ..................................................... 88 

8.7 Recommendations for Further Study .......................................................................... 89 

References ................................................................................................................................. 90 

Appendix ................................................................................................................................... 96 

Sample Preparation and Fabric Analysis Spreadsheets .......................................................... 96 

 

  


