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APPENDIX F 

ACTION LEAKAGE RATE CALCULATION 

This appendix (Appendix F-1) presents a calculation of the Action Leakage Rates (ALR) for the 

tailings cells proposed for construction at the Piñon Ridge Project.  As per the U.S. EPA, the ALR is 

defined as “the maximum design flow rate that the leak detection system (LDS) can remove without 

the fluid head on the bottom liner exceeding 1 foot.” 

The ALR was calculated for Tailings Cells A1 and A2, both with lined areas of 15.4 acres, and for 

Tailings Cells B and C, both with lined areas of 30.5 acres.  The ALR was calculated to be 4,705 

gallons per acre per day (gpad) for the Leak Collection and Recovery System (LCRS) sumps 

contained within Tailings Cells A1 and A2, and 2,376 gpad for the LCRS sumps contained within 

Tailings Cells B and C.  If leakage rates in exceedance of these values are measured, action must be 

taken as per Title 40 CFR, Section 264.223. 

REFERENCES

40 CFR Part 264 – “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, 
and Disposal Facilities”, Subpart K (Surface Impoundments). 

 
U.S. Environmental Protection Agency (U.S. EPA).  1992.  “Action leakage rates for detection 

systems (supplemental background document for the final double liners and leak detection 
systems rule for hazardous waste landfills, waste piles, and surface impoundments).”   
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DS026 Fabrinet TRX R01/07/08

GSE FabriNet TRx high flow geocomposites are produced with a unique one step process that coextrudes creep resist-
ant columns to an intrusion resistant roof. The resulting tri-axial geonet is then laminated to a nonwoven geotextile fil-
tration media. GSE FabriNet TRx achieves high in-situ transmissivity from optimally oriented flow channels that maintain
porosity because of the intrusion and creep resistant nature of the tri-axial structure. GSE FabriNet TRx provides contin-
uous performance over a broad range of conditions. It is also well suited for use in surface water collection and removal
systems, gas venting, and landfill liner system drainage applications.

NOTES:
• (a) Roll widths and lengths have a tolerance of ±1%.

• (b) This is an index transmissivity value measured at stress = 1,000 psf; gradient = 0.1; time = 15 minutes; boundary conditions = plate/geocomposite/plate. 
Contact GSE for performance transmissivity value for use in design.

• (c) This is an index transmissivity value measured at stress = 1,000 psf; gradient = 0.1; time = 15 minutes; boundary conditions = plate/geonet/plate. Contact 
GSE for performance transmissivity value for use in design.

• (d) All properties are minimum average roll values based on the cumulative results of specimens tested and determined by GSE except AOS (mm) which is a maximum
average roll value (MaxARV); and UV resistance which is a typical value.

• (e) Tested in machine direction (MD).
• *Modified.

Geonet Core - GSE HyperNet TRx

Geotextile - (Prior to lamination)

Geocomposite - GSE FabriNet TRx 4 oz/yd2 6 oz/yd2 8 oz/yd2

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE

Product Specifications

Product Code FS82040040T FS82060060T FS82080080T

Transmissivity(b), gal/min/ft (m2/sec) ASTM D 4716 1/540,000 ft2 12.1 (2.5x10-3) 12.1 (2.5x10-3) 10.1 (2.2x10-3)

Ply Adhesion, lb/in (g/cm) ASTM D 7005 1/50,000 ft2 1.0 (178) 1.0 (178) 1.0 (178)

Roll Width(a), ft (m) 15 (4.5) 15 (4.5) 15 (4.5)

Roll Length(a), ft (m) 140 (42) 130 (39) 130 (39)

Roll Area, ft2 (m2) 2,100 (195) 1,950 (181) 1,950 (181)

Transmissivity(c), gal/min/ft (m2/sec) ASTM D 4716 1/540,000 ft2 43.5 (9.0 x10-3)

Density, g/cm3 ASTM D 1505 1/50,000 ft2 > 0.94

Tensile Strength(e), lb/in (N/mm) ASTM D 5035 1/50,000 ft2 75 (13.3)

Carbon Black Content (%) ASTM D 1603*/4218 1/50,000 ft2 > 2.0

Mass per Unit Area ASTM D 5261 1/90,000 ft2 4 6 8

Grab Tensile, lb (N) ASTM D 4632 1/90,000 ft2 120 (530) 170 (755) 220 (975)

Puncture Strength, lb (N) ASTM D 4833 1/90,000 ft2 60 (265) 90 (395) 120 (525)

AOS, US Sieve (mm) ASTM D 4751 1/540,000 ft2 70 70 80

Permittivity, sec-1 ASTM D 4491 1/540,000 ft2 1.5 1.5 1.5

Flow Rate, gpm/ft2 (lpm/m2) ASTM D 4491 1/540,000 ft2 120 (4,885) 110 (4,480) 110 (4,480)

UV Resistance, % retained ASTM D 4355 (after 500 hours) once per formulation 70 70 70
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DS017 R07/07/03

This product data sheet is also available on our website at:

Product Data Sheet

GSE HyperNet Geonets

Product Code XL4000N004 XL5000N004 XL7000N004 XL8000N004

Transmissivity(a), gal/min/ft (m2/sec) ASTM D 4716-00 1/540,000 ft2 9.66 (2 x 10-3) 14.49 (3 x 10-3) 28.98 (6 x 10-3) 38.64 (8 x 10-3) 

Thickness, mil (mm) ASTM D 5199 1/50,000 ft2 200 (5) 250 (6.3) 275 (7) 300 (7.6) 

Density, g/cm3 ASTM D 1505 1/50,000 ft2 0.94 0.94 0.94 0.94 

Tensile Strength (MD), lb/in (N/mm) ASTM D 5035 1/50,000 ft2 45 (7.9) 55 (9.6) 65 (11.5) 75 (13.3) 

Carbon Black Content, % ASTM D 1603, modified 1/50,000 ft2 2.0 2.0 2.0 2.0

Roll Width, ft (m) 15 (4.6) 15 (4.6) 15 (4.6) 15 (4.6) 

Roll Length, ft (m)(b) 300 (91) 250 (76) 220 (67) 200 (60)

Roll Area, ft2 (m2) 4,500 (418) 3,750 (348) 3,300 (305) 3,000 (278)

HyperNet HyperNet HF HyperNet HS HyperNet UF 

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE(c)

NOTES:

• (a)Gradient of 0.1, normal load of 10,000 psf, water at 70° F (20° C), between steel plates for 15 minutes.

• (b)Please check with GSE for other available roll lengths.

• (c)These are MARV values that are based on the cumulative results of specimens tested by GSE.

GSE HyperNet geonets are synthetic drainage materials manufactured from a premium grade high density polyethylene
(HDPE) resin. The structure of the HyperNet geonet is formed specifically to transmit fluids uniformly under a variety of
field conditions. HDPE resins are inert to chemicals encountered in most of the civil and environmental applications
where these materials are used. GSE geonets are formulated to be resistant to ultraviolet light for time periods necessary
to complete installation. GSE HyperNet geonets are available in standard, HF, HS, and UF varieties.

The table below provides index physical, mechanical and hydraulic characteristics of GSE geonets. Contact GSE for
information regarding performance of these products under site-specific load, gradient, and boundary conditions.

Product Specifications
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