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1. INTRODUCTION 

1.1 General 
 
Closure of the Marshall Steam Station Asbestos Landfill was recently completed in 
general accordance with the “Closure and Post-Closure Plan” prepared by S&ME, Inc. 
dated September 3, 2008.  Closure activities generally occurred between October 21, 
2008 with substantial completion around December 23, 2008.  The Closure and Post-
Closure Plan was prepared in general accordance with Title 15A Subchapter 13B of the 
North Carolina Administrative Code (NCAC) Rules .0501 through .0510.  Closure 
requirement were previously outlined in the North Carolina Department of Human 
Resources Permit No. 18-04 amendment letter dated March 1, 1988.  Duke Energy will also 
use the Closure and Post-Closure Plan prepared by S&ME to provide post-closure 
maintenance and monitoring during the post-closure care period. 
 
S&ME also developed an Erosion and Sediment Control Plan for the site dated 
September 10, 2008.  A Letter of Approval dated September 30, 2008 was issued by 
NCDENR for the Erosion and Sediment Control Plan.  S&ME issued an Erosion and 
Sediment Control Plan Addendum on October 9, 2008 to increase the total disturbed area 
to 22.0 acres. 

1.2 Project Information 
 
Marshall Steam Station is located on 8320 East Highway 150 in Terrell, North Carolina.  
The Asbestos landfill is located on the Duke Energy property to northwest of the Closed 
Ash Landfill as shown on Figure 1 – Site Vicinity Map. The Asbestos landfill is 
bordered to the north by a previously grassed area, a wooded area to the south, an ash 
basin to the west, the Closed Ash Landfill to the southeast, and the Construction and 
Demolition (C&D) Landfill to the east.  A dirt/gravel access road is located between the 
Asbestos Landfill and the Closed Ash Landfill.    The landfill site and surrounding 
vicinity are illustrated on Figure 1 included in Appendix I.  A more detailed illustration 
of the site conditions prior to closure activities is provided on Drawing 1 of 6 – Existing 
Conditions Map also included in Appendix I from the Closure and Post-Closure Plan. 
 
The Asbestos landfill on Duke Energy property is a part of the North Carolina 
Department of Environment and Natural Resources (NCDENR) landfill permit No. 18-
04, issued in 1983.  Landfill permit No. 18-04 encompasses 3 areas.  Area 1 consists of a 
58-acre flyash landfill, located to the south of the Asbestos landfill, which was closed in 
2001.  Area 2 consists of an asbestos landfill located to the northwest of the ash landfill 
with an original permitted area of 38.1 acres.  Area 3 consists of the C&D landfill which 
has an original permitted area of 2.9 acres.  Surface drainage from the Asbestos landfill 
flows to an existing ash basin (NPDES Permit No. NC0004987). 
 
The NCDENR Solid Waste Section issued revised regulations for the closure of existing 
C&D landfills in January 2007 in North Carolina Administrative Code Title 15A Chapter 
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13B Section .0532 through .0547.  These rules contain more extensive closure 
requirements than the previous rules for closure found in Section .0510.  The revised 
rules state that C&D landfills that receive no waste after June 30, 2008 can be closed 
under the requirements of Section .0510 and the conditions of the existing permit.  The 
existing Asbestos landfill was permitted as a modification to landfill permit No. 18-04.  
The Marshall Asbestos Landfill operations stopped on or before June 30, 2008 and the 
landfill was closed in December 2008 in accordance with Section .0510 and the 
conditions of the existing permit.  
 
The limit of waste for the Asbestos Landfill was previously located by Duke Energy 
representatives during preparation of the Closure and Post-Closure Plan.  During silt 
fence installation by Morgan Corporation on October 21, 2008, asbestos material was 
encountered a few feet north of the delineated limit of waste boundary along the 
northeastern corner of the Asbestos Landfill.   
 
Between October 27 and October 29, 2008, an S&ME Certified Asbestos Technician 
assisted by an S&ME engineer performed hand auger borings at selected locations along 
the north, northwest, and west Asbestos Landfill perimeter to further define the limit of 
waste boundary.  The hand auger boring locations and revised waste limits line delineated 
by S&ME in the explored locations were surveyed by Morgan Corporation personnel.  
Based on the revised field delineated limit of waste, minor field modifications were made 
to the subgrade and final grading contours in areas where the limit of waste was revised.   
 
The field modifications generally included extending the cover system further north 
along the northern landfill perimeter; extending the required 3 feet cover to the western 
limit of waste; and shifting the site cover grading to the north along the southwestern 
landfill perimeter to the revised limit of waste line.  These grading changes are reflected 
on the revised November 20, 2008 “Topographic Survey” (as-built cover system 
subgrade survey) and revised December 30, 2008 and “Topographic Survey” (as-built 
final cover survey) by WSP-Sells included in Appendix II.  The revised limit of waste 
line and surveyed cover system elevations are indicated on the January 9, 2009 “Grid 
Fill Verification Survey” by WSP-Sells also included in Appendix II.   

2. CLOSURE AREA 
Based on the “Topographic Survey” by WSP-Sells updated on December 30, 2008, the 
closure area for the Marshall Asbestos Landfill encompasses approximately 6.9 acres.  The 
Asbestos landfill is bordered to the north by a previously grassed area, a wooded area to 
the south, an ash basin to the west, the Closed Ash Landfill to the southeast, and the 
Construction and Demolition (C&D) Landfill to the east.  Grading was performed in 
general accordance with the “Proposed Final Cover Plan” – Drawing 3 of the Closure and 
Post-Closure Plan with minor field modifications based on the revised limit of waste 
partially delineated by S&ME.  Construction activities within the closure area for the 
Asbestos Landfill generally included earthwork required to reach the soil cover system 
subgrade, compacted soil cover grading, geotextile and riprap slope protection installation, 
drainage structure installation, soil amendment, seeding, matting, and installation of 
stormwater structures and erosion and sediment control measures.  The final closure grades 
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and associated drainage structures are shown on the revised December 30, 2008 
“Topographic Survey” by WSP-Sells included in Appendix II. 

3. BORROW AREAS 
 
Two borrow areas were utilized as sources for structural fill and topsoil for the cover system 
subgrade and cover system grading.  These areas consisted of the 4-acre primary borrow 
area to the north of the Asbestos Landfill and the 7-acre topsoil borrow area to the northwest 
of the Asbestos Landfill.  Construction activities within the Borrow Areas generally 
consisted of excavation, grading for drainage, installation of erosion control measures, soil 
amendment, and seeding. 
 
Laboratory testing of the borrow materials was performed by ESP Associates.  These tests 
included laboratory standard Proctor moisture-density, grain-size analysis, and Atterberg 
Limits.  Based on the results of the laboratory testing, the borrow materials used for the 
project meet the project Technical Specification for the borrow material.  Please refer to the 
Construction Materials Testing Services” report by ESP Associates dated January 9, 2009 
included in Appendix III for more detailed information. 
 

4. CONSTRUCTION 
 
Construction of the Marshall Steam Station Asbestos Landfill closure cover system was 
performed by Morgan Corporation.  Construction of the closure cover system began around 
October 21, 2008 and was substantially complete by December 23, 2008.  Monitoring of the 
site construction activities was primarily performed by Duke Energy representatives.  As 
previously mentioned, S&ME personnel performed additional waste delineation services 
prior to the subgrade grading activites and partially revised the waste limit boundary.  
S&ME personnel also attended a construction progress meeting on December 23, 2008 with 
representatives of Duke Energy and Morgan Corporation to review the substantially 
completed work items.  Quality control laboratory soil testing, field density testing, 
proofrolling observations, and cover thickness verification by the use of hand auger borings 
were performed by ESP Associates, P.A. on behalf of Morgan Corporation to verify 
conformance with the Technical Specifications for the closure cover system.  The results of 
these testing and observation services are summarized in the “Construction Materials 
Testing Services” report by ESP Associates dated January 9, 2009 included in Appendix 
III. 
 
 
The cover system consisted of a 3-foot thick soil layer including a 6-inch 
topsoil/vegetative layer.  Additional structural subgrade fill was placed on the existing 
landfill prior to the closure cover system construction to generally provide minimum 2 
percent slopes and maximum 3 horizontal to 1 vertical slopes, with the exception of the 
western slope area that was constructed at up to 2.2 horizontal to 1 vertical along the 
western slope toe with 8-ounce non-woven geotextile filter fabric and riprap protection.   
The as-built closure cover system subgrade and final closure cover system grades are 
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shown on the attached November 20, 2008 “Topographic Survey” (as-built cover 
system subgrade survey) and revised December 30, 2008 and “Topographic Survey” 
(as-built final cover system survey) by WSP-Sells included in Appendix II. 
 
The results of the laboratory soil testing and field density testing performed by others 
indicates that the closure cover system materials met the soil classification and density 
requirements outlined in the Technical Specifications.  Please refer to the attached 
“Construction Materials Testing Services” report for additional information. 
 

5. COVER THICKNESS VERIFICATION 
 
The design closure Landfill consists of a 3-foot layer of soil fill including a 6-inch 
topsoil/vegetative layer.  The specified tolerance for the cover system thickness was +/-
0.1 foot.  As previously mentioned, surveying of the site was performed prior to 
construction, after cover system subgrade grading, and after final cover system grading 
by WSP-Sells.   
 
Thickness verifications for the closure cover system were verified primarily by 
comparing the difference in elevations between the cover system subgrade elevations 
within the Asbestos Landfill closure area on a 50-foot grid spacing to the final as-built 
closure cover system elevations at the same grid locations as shown on the “Grid Fill 
Verification Survey” included in Appendix II.  The results of the surveying indicate 
that the minimum cover system thickness of 3 feet was present in the majority of the grid 
locations with the exceptions of grid points 1447, 1471, 1511, 1548, 1551, 1564, 1567, 
and 1635 that indicated surveyed subgrade to final cover grade differences of 2.6 to 2.8 
feet.  However, a comparison of the original ground surface elevations from the pre-
construction site survey to the final cover elevations, as well as the hand auger boring 
cover thickness verifications performed in these general areas by ESP Associates 
presented in Table 1 of the “Construction Materials Testing Services” report, a 
minimum of 3 feet of soil cover appears to be present in these locations.     
 

6. CERTIFICATION 
 
Results of cover thickness verification, as-built post-closure survey, our observations during 
the December 23, 2008 substantial completion meeting, field and laboratory quality control 
testing results provided by Morgan Corporation, correspondence from Duke Energy related 
to construction activities, the closure cover system and temporary drainage control measures 
were constructed in general accordance with the Closure and Post-Closure Plan.  A 
Construction Certification Statement signed and sealed by an engineer registered in the state 
of North Carolina is included in Appendix IV. 
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1. INTRODUCTION 

1.1 General 
 
Closure of the Marshall Steam Station Construction and Demolition (C&D) Landfill was 
recently completed in general accordance with the approved “Closure and Post-Closure 
Plan” prepared by S&ME, Inc. dated September 3, 2008.  The Closure and Post-Closure 
Plan was prepared in general accordance with Title 15A Subchapter 13B of the North 
Carolina Administrative Code (NCAC) Rules .0501 through .0510.  Duke Energy will 
also use the Closure and Post-Closure Plan to provide post-closure maintenance and 
monitoring during the post-closure care period. 
 
S&ME developed an Erosion and Sediment Control Plan for the site dated September 10, 
2008.  A Letter of Approval dated September 30, 2008 was issued by NCDENR for the 
Erosion and Sediment Control Plan.  S&ME issued an Erosion and Sediment Control 
Plan Addendum on October 9, 2008 to increase the total disturbed area to 22.0 acres. 

1.2 Project Information 
 
Marshall Steam Station is located on 8320 East Highway 150 in Terrell, North Carolina.  
The C&D Landfill is located on the Duke Energy property to north of the Closed Ash 
Landfill as shown on Figure 1 – Site Vicinity Map included in Appendix I. The C&D 
Landfill is bordered to the north and east by wooded areas, to the west by the Asbestos 
Landfill,  and to the south by the Closed Ash Landfill.  A dirt/gravel access road is 
located between the Asbestos Landfill and the Closed Ash Landfill.  A more detailed 
illustration of the site conditions prior to closure activities is provided on Drawing 1 of 6 
– Existing Conditions Map also included in Appendix I from the Closure and Post-
Closure Plan. 
 
The C&D Landfill on Duke Energy property is a part of the North Carolina Department 
of Environment and Natural Resources (NCDENR) landfill permit No. 18-04, issued in 
1983.  Landfill permit No. 18-04 encompasses 3 areas.  Area 1 consists of a 58-acre 
flyash landfill, located to the south of the Asbestos Landfill, which was closed in 2001.  
Area 2 consists of an asbestos landfill located to the northwest of the ash landfill with an 
original permitted area of 38.1 acres.  Area 3 consists of the C&D Landfill which has an 
original permitted area of 2.9 acres.  Surface drainage generally flows to existing 
detention basin at the toe of the C&D Landfill slope. 
 
The NCDENR Solid Waste Section issued revised regulations for the closure of existing 
C&D landfills in January 2007 in North Carolina Administrative Code Title 15A Chapter 
13B Section .0532 through .0547.  These rules contain more extensive closure 
requirements than the previous rules for closure found in Section .0510.  The revised 
rules state that C&D landfills that receive no waste after June 30, 2008 can be closed 
under the requirements of Section .0510 and the conditions of the existing permit.  The 
Marshall C&D Landfill operations stopped on or before June 30, 2008. 
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2. CLOSURE AREA 
 
Based on the “Topographic Survey” by WSP-Sells updated on December 30, 2008, the 
closure area for the Marshall C&D Landfill encompasses approximately 3.2 acres.  The 
C&D Landfill is bordered to the north and east by wooded areas, to the west by the 
Asbestos Landfill, and to the south by the Closed Ash Landfill.  Grading was performed in 
general accordance with the “Proposed Final Cover Plan” – Drawing 3 of the Closure and 
Post-Closure Plan.  Construction activities within the closure area for the C&D Landfill 
generally included earthwork required to reach the soil cover system subgrade, compacted 
soil cover grading, drainage structure installation, soil amendment, seeding, matting, and 
installation of stormwater structures and erosion and sediment control measures.  The final 
closure cover system subgrade and final grades and associated drainage structures are shown 
on the revised November 20, 2008 “Topographic Survey” and December 30, 2008 
“Topographic Survey” by WSP-Sells included in Appendix II, respectively. 
 

3. BORROW AREAS 
 
Two borrow areas were utilized as sources for structural fill and topsoil for the cover system 
subgrade and cover system grading.  These areas consisted of the 4-acre primary borrow 
area to the north of the Asbestos Landfill and the 7-acre topsoil borrow area to the northwest 
of the Asbestos Landfill.  Construction activities within the Borrow Areas generally 
consisted of excavation, grading for drainage, installation of erosion control measures, soil 
amendment, and seeding. 
 
Laboratory testing of the borrow materials was performed by ESP Associates.  These tests 
included laboratory standard Proctor moisture-density, grain-size analysis, and Atterberg 
Limits.  Based on the results of the laboratory testing, the borrow materials used for the 
project meet the project Technical Specification for the borrow material.  Please refer to the 
Construction Materials Testing Services” report by ESP Associates dated January 9, 2009 
included in Appendix III for more detailed information. 
 

4. CONSTRUCTION 
 
Construction of the Marshall Steam Station C&D closure cover system was performed by 
Morgan Corporation.  Construction of the closure cover system began around October 21, 
2008 and was substantially complete by December 23, 2008.  Monitoring of the site 
construction activities was primarily performed by Duke Energy representatives.  S&ME 
personnel attended a construction progress meeting on December 23, 2008 with 
representatives of Duke Energy and Morgan Corporation to review the substantially 
completed work items.  Quality control laboratory soil testing, field density testing, 
proofrolling observations, and cover thickness verification by the use of hand auger borings 



Construction Certification Report  S&ME No. 1356-08-106 
Marshall Steam Station C&D Landfill, Catawba County, North Carolina January 16, 2009 
 

3 

were performed by ESP Associates, P.A. on behalf of Morgan Corporation to verify 
conformance with the Technical Specifications for the closure cover system.  The results of 
these testing and observation services are summarized in the “Construction Materials 
Testing Services” report by ESP Associates dated January 9, 2009 included in Appendix 
III. 
 
The cover system consisted of a 2-foot thick soil layer including a 6-inch 
topsoil/vegetative layer.  Re-grading of the C&D Landfill slopes was generally performed 
to achieve the cover system subgrade grades with some additional fill placed on the 
existing landfill prior to the closure cover system construction to generally provide 
minimum 3 percent slopes and maximum 3 horizontal to 1 vertical slopes.  The as-built 
closure cover system subgrade and final closure cover system grades are shown on the 
attached November 20, 2008 “Topographic Survey” (as-built cover system subgrade 
survey) and revised December 30, 2008 and “Topographic Survey” (as-built final cover 
system survey) by WSP-Sells included in Appendix II, respectively. 
 
The results of the laboratory soil testing and field density testing performed by others 
indicates that the closure cover system materials met the soil classification and density 
requirements outlined in the Technical Specifications.  Please refer to the attached 
“Construction Materials Testing Services” report for additional information. 
 

5. COVER THICKNESS VERIFICATION 
 
The design closure cover system for the C&D Landfill consists of a 2-foot layer of soil 
fill including a 6-inch topsoil/vegetative layer.  The specified tolerance for the cover 
system thickness was +/- 0.1 foot.  As previously mentioned, surveying of the site was 
performed prior to construction, after cover system subgrade grading, and after final 
cover system grading by WSP-Sells.   
 
Thickness verifications for the closure cover system were verified primarily by 
comparing the difference in elevations between the cover system subgrade elevations 
within the C&D Landfill closure area on a 50-foot grid spacing to the final as-built 
closure cover system elevations at the same grid locations as shown on the “Grid Fill 
Verification Survey” included in Appendix II.  The results of the surveying indicate 
that the minimum cover system thickness of 2 feet was present in the majority of the grid 
locations with the exceptions of grid points 1090, 1287, 1341, 1345, 1346, 1366, 1383, 
1385, 1398, 1402, 1418, 1422, and 1441 that indicated surveyed subgrade to final cover 
grade differences of 0.3 to 1.8 feet.  However, a comparison of the original ground 
surface elevations from the pre-construction site survey to the final cover elevations 
and/or the hand auger boring cover thickness verifications performed in these general 
areas by ESP Associates presented in Table 2 of the “Construction Materials Testing 
Services” report, a minimum of 2 feet of soil cover appears to be present in these 
locations.     
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6. CERTIFICATION 
 
Results of cover thickness verification, as-built post-closure survey, our observations during 
the December 23, 2008 substantial completion meeting, field and laboratory quality control 
testing results provided by Morgan Corporation, correspondence from Duke Energy related 
to construction activities, the closure cover system and temporary drainage control measures 
were constructed in general accordance with the Closure and Post-Closure Plan.  A 
Construction Certification Statement signed and sealed by an engineer registered in the state 
of North Carolina is included in Appendix IV. 
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