
ERM NC, Inc.

8000 Corporate Center Dr.
Suite 200

Charlotte, NC 28226
(704) 541-8345

(704) 541-8416 (fax)

July 15, 2011

NCDENR – Division of Waste Management
610 East Center Avenue
Suite 301
Mooresville, NC 28115

Attention: Mr. John Murray

Reference: R. J. Reynolds Tobacco Co., Permit No. 34-05
Response to Division of Waste Management Comments dated July 14, 2011 -
Proposed Closure Modification – Edwards Road Ash Landfill
Rural Hall, North Carolina

Mr. Murray:

On behalf of R. J. Reynolds Tobacco Co., (Reynolds), ERM NC, Inc. (ERM) is submitting
this letter in response to comments issued by your office dated July 14, 2011 for the
referenced project. Each comment is listed below with appropriate response.

Comment #1. A stability analysis is required to be submitted for the final cover.

Response: Stability analyses for the final closure cap system are included as Figure 1 and
Figure 2 attached. In summary, based on the minimum 24-inches of final cover material
above the cap system, resistive friction forces are available at each component interface to
exceed the downward slope driving forces from cover placement. Therefore, all
components will remain in static condition (no mobilization) and each component will
remain at rest with no tensile forces realized; Minimum factor of safety of 1.5.

Comment #2. Please send to me a paper copy of the Summary Report-Phase II Site
Assessment dated March 10, 2011.

Response: A copy of the Summary Report-Phase II Site Assessment dated March 10, 2011 is
attached with this letter as originally submitted to Division of Waste Management.

Comment #3. Page 5 of 5 of the plans states that the vegetative cover is 16 inches and/or 6
inches. Please clarify.

Response: Vegetative cover will be placed at a minimum layer thickness of 6-inches above
the 18-inch protective cover layer. A revised Sheet 5 of 5 is attached including “6-In.
Vegetative Layer” on the East Slope Benching detail (previously stated “16-In.).





Landfill Cap Liner Section Slope Stability of Individual Components

RJR Rural Hall Ash Landfill

Design Conditions: Calculations:

Maximum Slope = 3H:1V = 18.4 degrees W = (2-ft)(1-ft)(1-ft)(110 lb./ft
3
) = 220 lbs.

Minimum Final Cover Soil Thickness = 24-in. N = W(cos18.4
o
) = 208.8 lbs.

Unit Weight of Cover Soil = 110 pcf

Geocomposite - 6-oz./6-oz. Geotextile on both sides F1, Driving Force Down Slope from Cover Soil

- Angle of Friction Geotextile to Cover Soil = 26 degrees

- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees F1 = W(sin18.4
o
) = 69.4 lbs.

Synthetic Liner - Agru America 40-mil LLDPE Micro Spike

- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees F2, Available Resisting Force from Geocomposite Interface with Cover Soil

- Angle of Friction LLDPE Micro Spike to Ash = 28 degrees

F2 = N(tan of angle of friction = 26
o
) = 101.8 lbs.

Note: Agru Reported Values for Friction are 32 degrees; Use 28 degrees Conservative

F2 Available > F1 Driving Force OK

Factor of Safety = 1.5

F3, Driving Force Transferred Through Geocomposite, Cannot Exceed F1 Generated

F3 = F1 = 69.4 lbs.

F4, Available Resisting Force from Geocomposite to LLDPE Micro Spike Membrane

F4 = N(tan of angle of friction = 28
o
) = 111.0 lbs.

F4 Available > F3 Driving Force OK

Factor of Safety = 1.6

F5, Driving Force Transferred Through Geocomposite, Cannot Exceed F3 Generated

F5 = F3 = 69.4 lbs.

F6, Available Resisting Force from LLDPE Micro Spike Membrane to Ash

F6 = N(tan of angle of friction = 28
o
) = 111.0 lbs.

F6 Available > F5 Driving Force OK

Factor of Safety = 1.6

Conclusion: Liner system is stable with no mobilization of components with a minimum factor of safety of 1.5

Reference: Koerner, Robert M., Designing with Geosynthetics, Second Edition, 1990

Agru-America Reported Testing Results for Large Box Shear Testing performed by SGI Testing Services, LLC

Figure - 1



Landfill Cap Liner Section Slope Stability of Individual Components - Maximum Slope Length; 30-ft High; Length = 94.7-ft

RJR Rural Hall Ash Landfill

Design Conditions: Calculations (Considers a 1-ft X 1-ft block of cap):

Maximum Slope = 3H:1V = 18.4 degrees W = (2-ft)(94.7-ft)(1-ft)(110 lb./ft
3
) = 20,834.0 lbs.

Minimum Final Cover Soil Thickness = 24-in. N = W(cos18.4
o
) = 19,769.4 lbs.

Unit Weight of Cover Soil = 110 pcf

Geocomposite - 6-oz./6-oz. Geotextile on both sides F1, Driving Force Down Slope from Cover Soil

- Angle of Friction Geotextile to Cover Soil = 26 degrees

- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees F1 = W(sin18.4
o
) = 6,575.2 lbs.

Synthetic Liner - Agru America 40-mil LLDPE Micro Spike

- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees F2, Available Resisting Force from Geocomposite Interface with Cover Soil

- Angle of Friction LLDPE Micro Spike to Ash = 28 degrees

F2 = N(tan of angle of friction = 26
o
) = 9,641.5 lbs.

Note: Agru Reported Values for Friction are 32 degrees; Use 28 degrees Conservative

F2 Available > F1 Driving Force OK

Factor of Safety = 1.5

F3, Driving Force Transferred Through Geocomposite, Cannot Exceed F1 Generated

F3 = F1 = 6,575.2 lbs.

F4, Available Resisting Force from Geocomposite to LLDPE Micro Spike Membrane

F4 = N(tan of angle of friction = 28
o
) = 10,511.4 lbs.

F4 Available > F3 Driving Force OK

Factor of Safety = 1.6

F5, Driving Force Transferred Through Geocomposite, Cannot Exceed F3 Generated

F5 = F3 = 6,575.2 lbs.

F6, Available Resisting Force from LLDPE Micro Spike Membrane to Ash

F6 = N(tan of angle of friction = 28
o
) = 10,511.4 lbs.

F6 Available > F5 Driving Force OK

Factor of Safety = 1.6

Conclusion: Liner system is stable with no mobilization of components with a minimum factor of safety of 1.5

Reference: Koerner, Robert M., Designing with Geosynthetics, Second Edition, 1990

Agru-America Reported Testing Results for Large Box Shear Testing performed by SGI Testing Services, LLC

Figure - 2
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