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APPENDIX E 

LEAK COLLECTION AND RECOVERY SYSTEM DESIGN 

An important feature of the tailings cell liner system is the Leak Collection and Recovery System 

(LCRS).  The purpose of the LCRS is to provide a method to collect potential seepage should leakage 

develop within the tailings cell through the primary geomembrane liner.  The LCRS layer has been 

designed as a high density polyethylene (HDPE) geonet on the base of the tailings cells, and a 

drainage geocomposite on the side slopes.  The drainage geocomposite is comprised of a geonet 

laminated on both sides to a nonwoven geotextile filtration media to increase frictional resistance 

with the overlying and underlying textured geomembrane layers.  Per the requirements of 40 CFR 

264.221, the transmissivity of the selected drainage layers exceeds the minimum transmissivity 

requirement of 3x10-4 square meters per second (m2/sec), and is designed with a minimum grade of 

one percent. 

LCRS SUMP DESIGN 

In the event that leakage were to occur through the upper geomembrane liner, it will be collected in 

the LCRS layer and routed (via gravity flow) to a LCRS sump located in each tailings cell (or sub-cell 

in the case of Tailings Cell A).  The LCRS sumps were sized for eight (8) hours of maximum flow in 

the LCRS layer (i.e., geonet or drainage geocomposite) assuming one liner defect per acre for good 

installation (Giroud & Bonaparte, 1989), an effective porosity of 30 percent in the sump (i.e., 

available pore space within the gravel backfill materials), and applying a factor of safety of 1.5.  The 

LCRS sump sizing calculations are provided in Appendix E-1.  Based on these calculations, a sump 

with base dimensions of 10 feet by 10 feet with 3H:1V (horizontal:vertical) side slopes and 5-foot 

depth provides sufficient containment for leak solutions. 

PIPE CRUSHING ANALYSES 

Two LCRS risers are provided within each sump to add redundancy to the system.  The risers consist 

of two 10-inch diameter, SDR-17 HDPE pipes.  The lower ends of the pipes are slotted in the sump 

area to provide solution access into the risers.  Solution is recovered via an automated submersible 

pump (designed by others) installed in the riser.  The LCRS risers will be instrumented and fully-

automated to report to the mill control system with an alarm in the mill.  Recovered solutions will be 
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returned to the tailings cells, and then to the mill circuit via tailings return pumps.  The HDPE LCRS 

riser pipes are designed according to the modified Burns & Richard (1964) method (Lupo, 2001) to 

resist crushing and wall buckling due to the anticipated loading associated with the maximum height 

of overlying tailings.  The maximum vertical and horizontal strains calculated for the LCRS riser 

pipes are 2.5 percent and -2.5 percent, respectively.  The design analyses to estimate pipe deformation 

are presented in Appendix E-2. 
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APPENDIX E-1 
 

LEAK COLLECTION AND RECOVERY SYSTEM SUMP SIZING 



ubject Piñon Ridge Project ‘1ade by EF/KFM ob No 073-81694

railings Cell Design Dhecked by )ate 09/26/08

CRS Sump Sizing Calculation pproved by heet No i of 3

OBJECTIVE:

Evaluate the required capacity and dimensions of the Leak Collection and Recovery System (LCRS) sumps for
the tailings facilities based on the maximum flow in the LCRS layer for the tailings cells.

GIVEN:

• Tailings cells and sump configuration (Figure 1)
o Cells Al and A2: base cell tailings area = 2.6 acres; slope sides cell tailings area = 12.7 acres
o Cells B and C: base cell tailings area = 6.3 acres; slope sides cell tailings area = 24.2 acres

ASSUMPTIONS:

• The LCRS sump should be sized to accommodate 8 hours of the maximum leakage flow in the LCRS
layer (assuming power loss or pump failure of 8 hours);

• The sump will have 3:l(H:V) side slopes;
• Minimum sump dimensions, lower side 10 feet by 10 feet and 5 feet depth;
• Apply a factor of safety (FS) of 1.5;
• Porosity of the gravel within the LCRS sump is assumed as 0.3; and
• Assume 1 liner defect per acre.

CALCULATIONS:

Maximum flow in the LCRS layer for the tailings cells (Attachment 1)
o Geonet (base of tailings cells): 1.49 x i0 ft3/sec per defect
o Geocomposite drainage material (slope sides of tailings cells): 6.21 x 10ft3/sec per defect

Required Size of the LCRS Sump

Tailings Al and A2

Maximum flow in the LCRS layer:
Base of tailings cells

- QIIba = 1.49 x i0 ft3/sec = 963.0 gallons per defect per day
Slope of tailings cells

-
= 6.21 x i04ft3/sec = 401.3 gallons per defect per day

Total flow:
— (A (1defect’

, -‘ (ldefect
— tfu1lbase V1 base) *

Acre I + fu11—s1ope V1slope) Acre

QT = 963 gpd/acres (2.6 acres) + 401.3 gpd/acres * (12.7 acres) = 7,600 gallons per day

t = 8 hr (time)
n = 0.3 (porosity)
FS = 1.5 (factor of safety)

J:W71ORSO73-8 1694 EFR Pm R,dglD,t M1y Thg Cd1,lSump SCRSop9-O8.do



















 

i:\07\81694\0400\tailingcelldesign-fnl-06oct08\073-81694-tailingscelldesignrep_fnl-06oct08.doc Golder Associates 

APPENDIX E-2 
 

PIPING CRUSHING CALCULATIONS 
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