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APPENDIX K 

SITE-WIDE MASS BALANCE 

This appendix presents the results of a site-wide mass balance evaluation conducted for construction 

of the proposed Piñon Ridge Project facilities.  The mass balance considered construction for 

operations, as well as eventual closure of the project, which includes construction of the tailings cell 

closure covers.   

 

INTRODUCTION 

The site-wide material balance considered grading (i.e., cut and fill) materials for construction of all 

major facilities for the Piñon Ridge Project.  These facilities included: 

 

• Mill area construction; 

• Construction of Tailings Cells A through C (constructed in three phases); 

• Construction of the evaporation ponds (constructed in two phases); 

• Construction of the ore pads and associated dumping platform; 

• Site drainage construction, including the east and west stormwater ponds; 

• Roadway construction; and 

• Tailings cell closure cover construction. 

 

Only native soil materials were considered in the mass balance, i.e., roadbase, rockfill, and other 

imported materials were not considered.   

 

ASSUMPTIONS 

The top three inches of all cut areas were considered to be topsoil.  Topsoil material may be used for 

ET cover material (at the discretion of Kleinfelder), but this material volume was not considered as 

usable fill in the material balance.  The total volume of topsoil materials requiring stockpiling is 

103,440 cubic yards based on 95 percent compaction during stockpile construction. 

 

Based on laboratory test results, the in-situ soil density was assumed to be 100 pounds per cubic foot 

(pcf).  Likewise, the compacted fill density for all materials except the interim closure cover was 
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assumed to be 112 pcf based on compaction to 95 percent of the standard Proctor maximum dry 

density (ASTM D 698).  Interim closure cover was assumed to be compacted to 85 percent of the 

standard Proctor maximum dry density, corresponding to 100 pcf. 

 
METHOD 

In general, calculations involved adjusting all cut/fill volumes to their equivalent volumes at a density 

of 112 pcf.  With only a few exceptions, this reduced all cut volumes and did not affect fill volumes.  

Once all volume quantities had a common basis, the resulting cut or fill surplus for each major 

structure was included in the site-wide mass balance. 

 

An iterative approach was used to balance the cuts and fills associated with major structures and 

grading across the site.  For instance, a previous iteration of the site-wide mass balance indicated a 

soil deficiency when considering construction for operations through closure of the project.  As a 

result of this material deficiency, the tailings cell grading plan was modified, which included 

lowering of the tailings cells to generate additional cut materials for future use in the closure cover.   

 

The bedrock generally slopes up to the north, so Tailings Cell A is the deepest (designed almost 

entirely in cut), followed by Tailings Cells B and C. 

 
RESULTS 

The final tailings cell configurations effectively balance the cut and fill quantities required for 

construction of the major facilities for the Piñon Ridge Project through closure of the tailings cells.  

The calculation presented in Appendix K-1 estimates that 50,000 cubic yards of excess material will 

remain available (i.e., requiring stockpiling) after closure.  It should be noted, however, that an 

additional approximately 200,000 cubic yards of material will be available if the mill area (including 

ore pads) is regraded to the original topography. A flow diagram for site construction is provided as 

Figure K-1.  The size of the soil stockpile (excluding waste materials) reaches a maximum volume of 

approximately 1.6 million cubic yards (based on a density of 112 pcf) after construction of Tailings 

Cell B.  The topsoil stockpile reaches a maximum size of 100,000 cubic yards after construction of 

Tailings Cell C. 
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APPENDIX K-1 
 

SITE-WIDE MASS BALANCE CALCULATIONS 
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