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1. INTRODUCTION  

The Owl’s Den Landfill (Owl’s Den) is owned and formerly operated by Lincoln County. 
Owl’s Den is an unlined landfill that ceased operation in December 1987 and “closed-
out” prior to December 1988 with a 24-inch thick soil cover. 
 
In May 2010, NCDENR issued a letter for corrective measures for groundwater, surface 
water, and methane for which a Corrective Action Plan (CAP) was prepared. S&ME 
submitted the CAP to NCDENR on July 16, 2010 and was subsequently approved on 
August 31, 2010. As part of the CAP, S&ME proposed installation of 16 passive gas 
vents, a 400-foot long passive gas trench, and localized re-grading of the soil cover on 
site.  
 
Because the results of the aerial survey were not available prior to submittal of the CAP, 
S&ME provided generalized grading recommendations within the CAP with a stipulation 
that a Grading Plan would be prepared within 30 days of approval. The following 
Grading Plan is intended to promote positive drainage of surface water across the site by 
targeting locally depressed areas which have formed due to differential settlement and to 
repair or modify existing stormwater control features on site. This Grading Plan is not 
intended to be a comprehensive re-grading of the entire soil cover.   

2. PRE-GRADING ACTIVITIES 

The following sections discuss the activities that have occurred or will occur prior to soil 
cover re-grading. 

2.1 Site Clearing and Aerial Survey 
To prepare for an aerial survey of the topography of the site, Lincoln County bush-
hogged and removed shrubs and trees within the limits of waste. Site clearing was 
completed on June 30, 2010. Following clearing activities, an aerial survey was flown on 
July 4, 2010. The aerial survey provided 2-foot contours within the property boundary 
and provided orthophotography for the site. Data obtained from the aerial survey was 
used to create the drawings included with this Grading Plan.  

2.2 Site Reconnaissance 
To aid in the Grading Plan development, S&ME performed a field reconnaissance on 
September 22, 2010. The purpose of the field reconnaissance was to physically identify 
features in the field observed from the aerial survey, identify smaller features in the field 
that were possibly not identified on the aerial survey, locate and assess the condition of 
existing stormwater control features, and to perform hand auger borings in the central 
portion of the landfill in an area of suspected non-disposal.  
 
Documentation related to the site reconnaissance, including a field report, hand auger 
boring logs, site photographs, and a drawing illustrating observed site features and boring 
locations, is included as Appendix I. 
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2.3 Installation of Passive Gas Vents and Trench 
Prior to re-grading of the site, 16 passive gas vents and 1 passive gas trench will be 
installed. During the installation process, investigative derived waste (IDW) in the form 
of excavated soil cover and landfilled waste will be generated. Excavated soil cover may 
be re-used in the construction of the vents and trench if suitable, as described in the CAP. 
However, excavated landfilled waste will be stockpiled on plastic adjacent to the 
excavation to either be re-used to “fill-in” larger depressed areas on-site during re-
grading or disposed of at the Lincoln County Landfill.  
 
Because the depth to the bottom of waste is not known, S&ME has estimated an average 
depth to bottom of waste at 50 feet below land surface. Given 16 passive gas vents, 
installed to 50 feet below land surface with a 36-inch diameter borehole, S&ME 
estimates that approximately 209 cubic yards of landfilled waste will be generated from 
the passive gas vent installation as detailed in the calculations provided in Appendix II.   
 
The passive gas trench will be approximately 400 feet long, 18 inches wide, and 15 feet 
in depth. Given those dimensions, S&ME estimates that approximately 333 cubic yards 
of landfilled waste will be generated from the passive gas trench installation as detailed in 
the calculations provided in Appendix II.  

3. LOCATION SPECIFIC GRADING RECOMMENDATIONS 

Following review of the July 2010 aerial survey and performing the September 2010 site 
reconnaissance, S&ME identified four localized areas that will require specific grading. 
The general areas are depicted on the drawings provided in Appendix III and include an 
area of steep grades in the central portion of the landfill (Area 1), poorly drained areas in 
the north and northwestern portions of the landfill (Area 2), exposed waste in the eastern 
portion of the landfill (Area 3), and the access road along the southern portion of the 
landfill (Area 4). Location specific grading recommendations are provided in more detail 
below. 

3.1 Area 1 
A localized area of steeply sloping grades was identified in the central portion of the 
landfill in the vicinity of the suspected “non-disposal” area.  As mentioned previously, 
hand auger borings were performed in this area to evaluate if waste had been placed.  
Hand auger borings HA-1 through HA-5 were advanced to depths of 3 to 4 feet without 
encountering waste.  However, waste was encountered at an approximate depth of 3 feet 
within hand auger boring HA-6.   
 
S&ME proposes re-grading this area as detailed in the Drawings in Appendix III to 
promote positive drainage across the site and decrease the likelihood of erosion on the 
slope face.  During re-grading of this area, landfilled waste may be encountered.  S&ME 
has provided the following location specific grading recommendations for this area: 
 

• IDW or borrow soils may be used for fill; 
• IDW used as fill may only be placed in areas of previous waste disposal; 
• if IDW is used as fill, excavate and stockpile topsoil and cover soil in separate 



Grading Plan  S&ME No. 1356-10-028 
Owl’s Den Landfill  October 1, 2010 
 

3 

piles in the vicinity of the area to be re-graded.  Stockpiled materials should be 
free of waste and other deleterious materials and may be re-used for soil cover or 
fill; 

• if landfilled waste is encountered in-place in cut areas, material may be used as 
fill in areas of previous waste disposal or disposed of in the Lincoln County 
Landfill; 

• IDW and/or soil fill should be placed and compacted in maximum 12-inch thick 
loose lifts to the required general grades as shown on the Drawings in Appendix 
III; 

• at a minimum, two feet of compacted soil cover will be placed over the in-place 
waste or IDW used as fill; 

• soil cover thickness will be verified by hand auger borings if IDW is used as fill 
as detailed in Section 4; and 

• disturbed areas will be seeded as detailed on the drawing provided in Appendix 
III. 

3.2 Area 2  
Poorly drained areas currently exist in the northern and northwestern portions of the 
landfill as depicted on the Drawings in Appendix III.  These areas have historically 
exhibited signs of poor drainage including ponded water.  S&ME has proposed drainage 
improvements at the down slope perimeter of these areas including new drainage 
pathways and diversions in the perimeter channel.  
 
Due to the localized extent of the poorly draining areas, S&ME has not recommended 
specific grading plans represented by proposed contours on the drawings. The design 
intent for these areas is that localized poorly draining areas be filled and graded as a 
“field fit” to improve drainage.  Borrow soils, not IDW, should be used to fill the areas 
and the areas disturbed should be seeded as detailed on Drawing 3 of 3 provided in 
Appendix III. 

3.3 Area 3  
Exposed waste on the eastern portion of the landfill was documented during our site 
reconnaissance on September 22, 2010.  This area is generally shown on the Drawings in 
Appendix III.  Based on our observations, the waste exposed in this area appears to have 
been uncovered by erosion caused by concentrated stormwater flow. S&ME has provided 
recommendations to reduce concentrated stormwater flow in this area by modifying the 
existing rip rap channel as detailed in Section 5.1.2.  However, the area of exposed waste 
will need to be repaired as follows: 
 

• at a minimum, two feet of compacted soil should be placed over the exposed 
waste such that surface water flow is not impeded in the area;  

• waste may be removed to achieve positive drainage;  
• soil cover thickness will be verified by hand auger borings as detailed in Section 

4; and 
• disturbed areas will be seeded as detailed on the drawing provided in Appendix 

III.  
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3.4 Area 4 
Sections of the access road along the southern portion of the landfill exhibit erosion rills 
caused by stormwater.  A ditch exists on the north side of the access road to the west; 
however, the ditch diminishes towards the east and stormwater flows over the road 
causing erosion.  S&ME has provided the following location specific grading 
recommendations for this area: 
 

• remove and stockpile stone surfacing as appropriate.  Stockpiled material shall be 
free of excess dirt and other deleterious material; 

• grade road to drain to the south with a maximum 2 percent slope;  
• fill in the ditch along the north side of the access road; and 
• resurface the road as appropriate with aggregate comparable to existing road 

surfacing. 

4. GENERALIZED GRADING RECOMMENDATIONS 

In addition to the location specific recommendations detailed above, S&ME is providing 
the following general grading recommendations for the identified areas mentioned above 
(Area 1 through 4). These general grading recommendations also apply to smaller 
features such as depressions or waste exposures not previously identified which may be 
encountered during the course of grading activities that will also need to be improved, if 
discovered. 
 

• Erosion and sediment control (E&SC) measures will need to be implemented as 
per the approved E&SC Plan. The E&SC Plan is described in more detail in 
Section 8. 

• Fill soils may be obtained on-site from the borrow area. The borrow area is 
described in more detail in Section 7. 

• IDW may be used as fill in areas of previous landfilling only.  If IDW is not 
suitable as fill material then, it must be disposed of at the Lincoln County 
Landfill. 

• Areas should be graded to drain towards existing stormwater conveyance 
structures and away from the landfill as appropriate. 

• Soil placed as fill should be placed in maximum 12 inch lifts and graded to drain 
towards the landfill perimeter to provide positive drainage. 

• If IDW is placed as fill, the following sequence is recommended: 
o Excavate and stockpile topsoil and cover soil in separate piles in the 

vicinity of the proposed waste placement area.  Stockpiled materials 
should be free of waste and other deleterious material. 

o Place waste in maximum 12-inch lifts and compact as dense as practical. 
o Waste will be covered with a minimum 2 feet of compacted soil cover.   

• Following construction, perform hand augers through soil placed over IDW used 
as fill to verify soil cover thickness.  Hand augers should be performed at a 
minimum frequency of two per acre, but no less than one per discrete IDW fill 
location. 

• Apply topsoil as available.  Amend soil with lime and fertilizer as appropriate and 
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seed according to the seeding specifications on the Drawings in Appendix III. 

5. STORMWATER MANAGEMENT SYSTEMS 

Drainage across the site will be promoted through the use of existing and new stormwater 
management systems. The following sections detail both the existing and proposed 
features for the site. 

5.1 Existing Stormwater Control Features 
During our site reconnaissance on September 22, 2010, S&ME identified four existing 
structures that can be used as is, repaired, or modified to promote proper stormwater 
drainage. The structures identified are described in more detail below and are also 
depicted on the drawings provided in Appendix III. 

5.1.1 Sediment Basin 
S&ME identified and visually observed an existing sediment basin located to the north of 
the landfill adjacent to the edge of waste in a wooded area. S&ME field personnel noted 
that the riser pipe and outlet pipe visually appeared to be in working condition and were 
not clogged, the plunge pool was in good condition, and the downstream area appeared 
stable.  Based on our observations, the structure appears usable without modification or 
repairs. 

5.1.2 Rip Rap Channel 
A rip rap channel was identified adjacent to the sediment basin extending from within the 
wooded area and terminating within the waste area. The rip rap channel was observed to 
be overgrown and in need of repair. Also, it appeared that the rip rap channel was 
diverting storm water over the waste and eroding the surface cover soils.  S&ME 
recommends cleaning out and repairing the rip rap channel as well as extending the 
channel and constructing an outlet apron so that stormwater will not erode the surface 
soils as detailed in Appendix III. 

5.1.3 Slope Breaks 
Slope breaks consisting of soil berms were observed on the eastern portion of the landfill. 
The slope breaks appeared washed out and eroded in areas and were generally 
discontinuous.  S&ME recommends either repairing the slope breaks or removing them.  

5.1.4 Perimeter Grass-Lined Ditches 
The perimeter grass-lined ditches for the landfill appeared to be in working order and 
providing positive flow of stormwater.  However, the lack of outlet structures for the 
ditches has caused ponding of water in low lying areas. Lack of vegetative growth was 
also observed in localized areas.  S&ME recommends that the channels be re-seeded in 
areas that are lacking vegetation and that stormwater outlets be installed in low lying 
areas to divert flow off of the landfill cover.  The recommended stormwater outlets are 
provided in more detail in Section 5.2.2. 
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5.2 Proposed Stormwater Control Features 
S&ME proposes that the following stormwater control features be installed on-site to 
supplement the existing features in promoting positive stormwater drainage from the 
landfill cover. 

5.2.1 Channel Breaks 
To control the stormwater flow within the perimeter grass-lined ditches, S&ME 
recommends installing periodic channel breaks as detailed in Appendix III.  Channel 
breaks will allow stormwater to discharge off of the landfill face at intermittent locations.  
Rip rap outlet aprons will be located downstream of channel breaks to decrease flow 
velocity and depth before discharging to the receiving area. 

5.2.2 Rip Rap Outlet Aprons 
As mentioned previously, the existing perimeter grass-lined ditches appeared to be in 
working order; however, they lacked outlets to drain stormwater from the landfill cover. 
As a consequence of the lack of outlets, stormwater was allowed to pool in low-lying 
areas creating ponding conditions on the soil cover.  To decrease flow velocity and depth 
discharging from channels, S&ME recommends installing four rip rap outlet aprons at the 
termination of channel breaks and one rip rap outlet apron at the termination of the rip rap 
channel as detailed in Appendix III. 

6. QUANTITY OF FILL MATERIAL REQUIRED FOR RE-GRADING 

Soil and possibly IDW will be used as fill material during re-grading activities. Soil will 
also be required during construction of the proposed stormwater management structures. 
S&ME performed calculations to estimate the fill quantities necessary for construction 
activities so that borrow quantities can be established.  
 
As stated previously, S&ME has estimated that up to 542 cubic yards of IDW may be 
generated during the installation of the passive gas vents and trench.  However, there is a 
possibility that some, if not all of the IDW will not be suitable for fill or that it may be the 
contractor’s preference not to use the material and haul it to the Lincoln County Landfill.  
 
If IDW is used as fill, S&ME has calculated that the approximately 542 cubic yards of 
waste available, given compaction and shrinkage factors during placement, would 
provide an in-place fill quantity of approximately 461 cubic yards as detailed in 
Appendix II.  
 
Given the recommended areas to be re-graded and the proposed stormwater management 
features to be constructed, S&ME has estimated that approximately 21,000 cubic yards of 
fill material (soil and/or IDW) will be necessary to complete the project as detailed in 
Appendix II.   If IDW is not utilized as fill material, the entire quantity will need to be 
borrow soils. 
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7. LOCATION AND SIZE OF BORROW AREA 

S&ME proposes using the adjacent field to the south of the landfill for borrow soils. The 
field is owned by Lincoln County, is located on the property, and is easily accessible for 
grading equipment.  The field is approximately 12.9 acres and has adequate topographic 
relief to provide the estimated soils quantity and provide positive drainage after 
excavation.   
 
As detailed in the “Fill Demand and Borrow Area” calculation in Appendix II, S&ME 
anticipates that the soil required for grading activities will require disturbing 
approximately 4 acres, given the approximate 21,000 cubic yards potentially required to 
complete the project.  Refer to the drawings in Appendix III for the extents of the 
proposed borrow area. 
 
S&ME has prepared the following recommendations for the borrow area excavation to 
decrease the amount of disturbed area and to provide positive stormwater drainage. 
 

• E&SC measures will need to be installed in accordance with the approved E&SC 
Plan. The E&SC Plan is described in more detail in Section 8. 

• The borrow area should be divided into three phases, with each consecutive phase 
used as it becomes necessary given the amount of IDW that can/will be used.  
Initiate land disturbance in the northern phase first then activate adjacent phases 
in steps to the south as required. 

• Prior to activation of a phase, excavate and stockpile topsoil. 
• During borrow area excavation, grade to drain towards the north and/or west at 

minimum slopes of 2 percent and maximum slopes of 15 percent in a manner to 
prevent concentrated flow at the perimeter. 

• Following completion of grading activities, replace topsoil as available.  Amend 
soil with lime and fertilizer as appropriate and seed according to the seeding 
specifications on the Drawings in Appendix III. 

8. EROSION AND SEDIMENT CONTROL (E&SC) PLAN 

Because more than 1 acre will be disturbed during grading activities, S&ME has prepared 
and will submit under separate cover an E&SC Plan to the NCDENR Land Quality 
Section. For the Solid Waste Section’s reference, S&ME has provided proposed E&SC 
control measures on the drawings in Appendix III. A copy of the E&SC Plan can also be 
provided to the Section if requested.
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DAILY FIELD REPORT 

 
FIELD PERSONNEL: Courtney Withers & Cedric Ruhl 
 
DATE:   September 22, 2010 
 
PROJECT NAME:  OWL’S DEN LANDFILL 
   2010 Corrective Action – Phase II 
 
PROJECT NUMBER: 1356-10-028 

 
 
General Scope 
Observe topographic and drainage features at the Owl’s Den Landfill for the site grading 
plan.  Perform hand auger borings to approximately 3 to 4 feet below land surface (bls) 
on historic borrow area mound at the site and note any encountered waste. 
 
Equipment Used 
GPS hand-held unit, hand auger, digital camera, measuring wheel. 
 
Detailed Notes 
09:30 Courtney Withers (CW) and Cedric Ruhl (CR) of S&ME arrived at the Lincoln 
County Landfill to pick up keys to the Owl’s Den Landfill entrance gate from Mark 
Bivins of Lincoln County. 
 
09:45 CW and CR arrived at the Owl’s Den Landfill and performed site reconnaissance 
in the southern and western portions of the site via driving a 4x4 pickup truck and 
walking. 
 
10:15 CW performed hand auger borings on the borrow area mound while CR 
performed reconnaissance on two low areas at northern and northwestern portions of the 
landfill.  CR observed that a channel and head-cut are forming near monitoring wells 
MW-4 and MMW-4 at the northwestern end, and that a relatively flat area with few trees 
extends on the northern tip of the landfill.  CW extended hand auger boring 1 (HA-1) to 
approximately 4 feet bls.  Soil encountered in HA-1 from 0 to 4 feet bls was a reddish-
brown, micaceous, slightly clayey, silty, fine sand. 
 
10:30 CW extended hand auger boring 2 (HA-2) to approximately 4 feet bls.  Soil 
encountered in HA-2 from 0 to 4 feet bls was a reddish-brown, micaceous, slightly 
clayey, silty, fine sand. 
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10:40 CW extended hand auger boring 3 (HA-3) to approximately 4 feet bls.  Soil 
encountered in HA-3 from 0 to 4 feet bls was a reddish-brown, micaceous, slightly 
clayey, silty, fine sand. 
 
10:50 CW extended hand auger boring 4 (HA-4) to approximately 4 feet bls.  Soil 
encountered in HA-4 from 0 to 4 feet bls was a reddish-brown, micaceous, fine sandy, 
clayey, silt. CR began recording hand auger boring locations using the GPS. 
 
11:05 CR began hand augering while CW operated the GPS.  CR extended hand auger 
boring 5 (HA-5) to approximately 4 feet bls.  Soil encountered in HA-5 from 0 to 4 feet 
bls was a reddish-brown, micaceous, slightly clayey, silty, fine sand. 
 
11:10 CR extended hand auger boring 6 (HA-6) to approximately 3 feet bls.  Soil 
encountered in HA-6 from 0 to 1.5 feet bls was a yellowish-brown, fine sandy, silt and 
from 1.5 to 3 feet bls was a reddish-brown, micaceous, slightly clayey, silty, fine sand.  
Waste was encountered in HA-6 at approximately 3 feet bls.  The waste appeared to be a 
rope or textile of some sort. 
 
11:20 CW and CR performed additional site reconnaissance along the eastern half of the 
site via pickup truck and walking.  The eastern half of the landfill drains north to a riprap 
channel and east to a diversion berm/channel.  The eastern half of the landfill is 
subdivided by diversion berms which convey stormwater north to the riprap channel.  
The riprap channel to the north generally follows the treeline eastward and onto the face 
of the landfill where the riprap becomes sparse to nonexistent.  A channel has formed in 
the cover soils in this area with waste exposed at the surface in some portions of the 
channel.  A hairpin-type bend in the channel re-directs flows to the west toward an 
existing sediment basin.  The sediment basin appears to be functioning properly.  The 
perforated CMP riser does not appear to be clogged, and the outlet CMP pipe and riprap 
plunge pool appear to be in good, stable condition. 
 
11:45  CW and CR performed site reconnaissance of a field south of the landfill which 
will be used as a borrow area during implementation of the Grading Plan.  The field is 
currently grassed, gently sloping to a high point roughly near the center of the field. 
 
11:50 CW and CR performed site reconnaissance along the access road along the 
southern portion of the landfill.  An incised ditch was observed near the high point on the 
road (near the central portion of the southern end of the landfill).  As the ditch flows east, 
it loses shape and spills out over the roadway causing gullies to form on the roadway. 
 
12:00 CW and CR locked the entrance gate to the Owl’s Den Landfill and left the site. 
 
12:15 Lunch 
 
13:15 CW and CR arrived at Lincoln County Landfill to drop off Owl’s Den Landfill 
entrance gate key to Mark Bivins. 



SUMMARY OF HAND AUGER BORINGS 
LINCOLN COUNTY – OWL’S DEN LANDFILL 

LINCOLNTON, NORTH CAROLINA 
S&ME PROJECT NO. 1356-10-028 

Notes:  ft bls = feet below land surface 

DATE TEST 
LOCATION 

DEPTH 
(ft bls) SOIL DESCRIPTION 

HA-1 
 

0 – 4 
 

POSSIBLE FILL:  Red-Brown, Micaceous, Slightly Clayey, Silty, Fine Sand 
Boring terminated at 4 ft bls 
No water encountered; No waste encountered 

HA-2 
 

0 – 4 
 

POSSIBLE FILL:  Red-Brown, Micaceous, Slightly Clayey, Silty, Fine Sand 
Boring terminated at 4 ft bls 
No water encountered; No waste encountered 

HA-3 0 – 4 
POSSIBLE FILL:  Red-Brown, Micaceous, Slightly Clayey, Silty, Fine Sand 
Boring terminated at 4 ft bls 
No water encountered; No waste encountered 

HA-4 0 – 4 
 

POSSIBLE FILL:  Red-Brown, Micaceous, Fine Sandy, Clayey, Silt 
Boring terminated at 4 ft bls 
No water encountered; No waste encountered 

HA-5 0 – 4 
POSSIBLE FILL:  Red-Brown, Micaceous, Slightly Clayey, Silty, Fine Sand 
Boring terminated at 4 ft bls 
No water encountered; No waste encountered 

0 – 1.5 
 

FILL:  Yellow-Brown, Fine Sandy, Silt 
  

Se
pt

em
be

r 2
2,

 2
01

0 
 

HA-6 

1.5 - 3 
FILL:  Red-Brown, Micaceous, Slightly Clayey, Silty, Fine Sand 
Boring Terminated at 3 ft bls due to encountered waste 
No water encountered; Waste encountered at 3 ft bls 
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