ERM NC, Inc.

8000 Corporate Center Dr.

July 15, 2011 Suite 200
Charlotte, NC 28226

(704) 541-8345

o (704) 541-8416 (fax)
NCDENR - Division of Waste Management

610 East Center Avenue
Suite 301
Mooresville, NC 28115

Attention:  Mr. John Murray ERM

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 11 Site
Assessment dated March 10, 2011.

Response: A copy of the Summary Report-Phase 11 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 “16-1n.).
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Comment #4. What is the acreage of the capping project and the waste disposal area?

Response: The limits of waste at the landfill were determined by performing 60 test pits
along the perimeter of the landfill area to expose the ash/natural soil interface. These
locations were surveyed by Lawrence & Associates, P.A. for development of the survey
plat. The area within waste limits is 17.01 acres. The anchor trench for the proposed liner
system will extend 3 feet beyond the waste limits. Therefore the total area that will
experience liner installation is 17.32 acres. Both of these areas are relative to plan view
and does not account for slopes.

Comment #5. Has the landfill been tested to see if any gases (methane, hydrogen sulfur,
etc) are being generated from the waste?

Response: A formal testing program for detection of gases has not been performed. There
is no historical evidence of gas presence since Permit No. 34-05 does not contain
requirements for gas monitoring or reporting for the Reynolds landfill. ERM has not
observed the presence of noticeable gases during various site visits along with routine
groundwater and surface water monitoring and closure inspection visits (2009 - Current)
on behalf of Reynolds. ERM did not observe the noticeable presence of gases during the
performance of previous test pit programs or extraction of undisturbed samples across the
landfill cap. These programs encountered previously disposed ash at all test pit and
sampling locations. Additionally, the landfill has maintained a well established stand of
vegetation that does not indicate distressed areas typically associated with landfill gas
production and migration.

If you should have any questions or require additional information, please contact me at
(704) 541-8345 or dave.wasiela@erm.com.

Sincerely,
ERM NC, Inc.

S35 aud :
cc:  Ms. Yongsheng (Yong) Yi - R. J. Reynolds Tobacco Company
Mr. Max Hopkins - R. ]. Reynolds Tobacco Company

Attch: Figure 1 - Landfill Cap Liner Section Slope Stability of Individual Components
Figure 2 - Landfill Cap Liner Section Slope Stability of Individual Components -
Maximum Slope Length
Summary Report-Phase 1I Site Assessment dated March 10, 2011
Sheet 5 of 5 Revised 7/14/11




Landfill Cap Liner Section Slope Stability of Individual Components
RJR Rural Hall Ash Landfill

Design Conditions:

Maximum Slope = 3H:1V = 18.4 degrees
Minimum Final Cover Soil Thickness = 24-in.
Unit Weight of Cover Soil = 110 pcf
Geocomposite - 6-0z./6-0z. Geotextile on both sides
- Angle of Friction Geotextile to Cover Soil = 26 degrees
- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees
Synthetic Liner - Agru America 40-mil LLDPE Micro Spike
- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees
- Angle of Friction LLDPE Micro Spike to Ash = 28 degrees

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

Calculations:
W= (2-ft)(1-f)(1-ft)(110 Ib./ft%) = 220 Ibs.
N = W(c0s18.4°) = 208.8 Ibs.

24-in Soil Cover

‘Geocomposite 6 oz. / 6oz.

40-mil LLDPE Microspike (or equivalent)

Disposed Ash

F1, Driving Force Down Slope from Cover Soil
Fl1= W(sin18.4°%) = 69.4 Ibs.

F2, Available Resisting Force from Geocomposite Interface with Cover Soil

F2= N(tan of angle of friction = 26°) = 101.8 Ibs.
F2 Available > F1 Driving Force OK
Factor of Safety = 15

F3, Driving Force Transferred Through Geocomposite, Cannot Exceed F1 Generated
F3= F1= 69.4 Ibs.

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

F4 = N(tan of angle of friction = 28°) = 111.0 Ibs.
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 Ibs.

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

F6 = N(tan of angle of friction = 28°) = 111.0 Ibs.
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:

Maximum Slope = 3H:1V = 18.4 degrees
Minimum Final Cover Soil Thickness = 24-in.
Unit Weight of Cover Soil = 110 pcf
Geocomposite - 6-0z./6-0z. Geotextile on both sides
- Angle of Friction Geotextile to Cover Soil = 26 degrees
- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees
Synthetic Liner - Agru America 40-mil LLDPE Micro Spike
- Angle of Friction Geotextile to LLDPE Micro Spike = 28 degrees
- Angle of Friction LLDPE Micro Spike to Ash = 28 degrees

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

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

W= (2-ft)(94.7-ft) (1-ft) (110 Ib./ft%) = 20,834.0 Ibs.
N= W(cos18.4%) = 19,769.4 Ibs.

24-in Soil Cover

‘Geocomposite 6 oz. / 6oz.

40-mil LLDPE Microspike (or equivalent)

Disposed Ash

F1, Driving Force Down Slope from Cover Soil
Fl1= W(sin18.4°%) = 6,575.2 Ibs.

F2, Available Resisting Force from Geocomposite Interface with Cover Soil

F2= N(tan of angle of friction = 26°) = 9,641.5 Ibs.
F2 Available > F1 Driving Force OK
Factor of Safety = 15

F3, Driving Force Transferred Through Geocomposite, Cannot Exceed F1 Generated
F3= F1= 6,575.2 Ibs.

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

F4 = N(tan of angle of friction = 28°) = 10,511.4 Ibs.
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 Ibs.

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

F6 = N(tan of angle of friction = 28°) = 10,511.4 Ibs.
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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