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EXECUTIVE SUMMARY

GENERAL

The following is a Permit Amendment Application submitted on behalf of Davidson County for
construction of the Phases 3 and 4 of the County's construction and demolition debris (C&D)
Landfill.  Phase 3 is a vertical expansion of the existing Phases 1 and 2.  Phase 4 is a lateral
expansion of the landfill and it is the intent of Davidson County to proceed with construction of
this unit as soon as possible.

This submittal focuses on the engineering design of Phases 3 and 4 and follows the Site
Application Report prepared by Richardson Smith Gardner & Associates, Inc. (RSG) (formerly
G.N. Richardson & Associates, Inc.) dated May 1999.  As noted above, the proposed Phase 3 is
a vertical expansion of existing Phases 1 and 2.  The proposed Phase 4 will occupy
approximately 1.7 acres to the south of the existing Phases 1 and 2 and is the final phase of the
C&D landfill.  At the projected gate rate of 12,500 tons/year, Phases 3 and 4 have been designed
for approximately 3.0 years of disposal volume.

Phase 4 has been designed to have a minimum of 4 feet of soil between base grades and
underlying bedrock and groundwater.  This separation has been verified by a drilling program as
discussed in the Design Hydrogeologic Report (Attachment H).

REGULATORY REFERENCES

This submittal has been prepared in accordance with the requirements of the North Carolina
Solid Waste Management Rules (15A NCAC 13B.500 et. seq.) and the North Carolina
Sedimentation Control Rules (15A NCAC 4) which are enforced by the Division of Waste
Management (DWM) and the Division of Land Quality, respectively, of the North Carolina
Department of Environment and Natural Resources.  Included in this document are the following
attachments:

Facility and Engineering Plan;
Technical Specifications;
Construction Quality Assurance (CQA) Manual;
Operations Manual;
Closure and Post-Closure Plan;
Erosion and Sedimentation Control Plan;
Permit Amendment Drawings; and
Design Hydrogeologic Report.
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DAVIDSON COUNTY
C&D LANDFILL - PHASES 3 & 4

FACILITY AND ENGINEERING PLAN

1.0 OVERVIEW

This section presents a plan for Phases 3 & 4 of Davidson County’s construction and demolition
(C&D) debris landfill.

2.0 FACILITY SERVICES AND WASTE STREAM

2.1 Facility Services

Currently, the following activities or services are provided at the Davidson County
Landfill facility:

! Scales and scale house facilities
! Administrative offices and maintenance building
! Subtitle D MSW landfill
! C&D landfill
! White goods scrap metal and tires handling area
! Convenience center
! Household hazardous waste (HHW) facility
! Recycling building.

2.2 Types of Waste

The Davidson County Landfill facility accepts mixed MSW originating from residential,
commercial, and industrial sources, C&D waste, white goods, and tires.  MSW wastes
and C&D wastes are routed to the on-site Subtitle D and C&D landfill units, respectively,
for proper disposal.  Other wastes are handled as described below.

2.3 Disposal Rate

The Davidson County facility currently accepts about 12,500 tons per year of C&D
waste, which is currently disposed of within the C&D landfill unit.  This amounts to an
average of about 45 tons per day based upon 280 days of operation per year.  Actual daily
amounts of C&D are expected to vary considerably.

2.4 Service Area

The landfill serves Davidson County.
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2.5 Procedures for Waste Segregation

Wastes are segregated at the scales.  Operators at the scalehouse are trained to classify
and segregate the waste stream.  White goods are routed to an on-site processing area. 
C&D wastes will be directed toward the C&D landfill.

Employees at the landfill are trained in the safety procedures for the handling and
detection of illegal waste.  The screening of unacceptable waste is done through the
random checking of incoming loads by a County employee at the scalehouse and at the
tipping area.  When unacceptable waste is detected at the scalehouse, the load is rejected
and not permitted into the landfill.  If hazardous waste is found at the tipping area,
identification of the truck or persons is made (if possible) and documented, then the
hazardous waste is identified and placed in a hazardous waste container and taken to a
designated hazardous waste staging area for proper disposal.  When this occurs, the event
is reported to the appropriate authorities.

2.6 Equipment Requirements

The County will maintain on-site equipment required to perform the necessary landfill
activities.  Periodic maintenance of all landfilling equipment, and minor and major repair
work will be performed at designated maintenance zones outside of the landfill.

3.0 LANDFILL CAPACITY

3.1 Total Operating Capacity and Life Expectancy

Drawing S3 (Site Development Plan - Final Cover Grades), identifies the final
configuration for Phases 1-4 of the C&D landfill.  The top elevation of the final grades is
at approximately 766 feet.  The exterior side slopes will have a maximum slope of 4H to
1V.

The estimated total gross operating capacity, net capacity (accounts for periodic and final
cover), disposal area, and life expectancy for Phases 1-4 are shown in Table 1.

3.2 In-Place Ratio of Waste to Soil and Compaction Factor

The capacities obtained above were based on a 10 percent periodic cover ratio and a
compaction factor of 1,100 pounds per cubic yard (0.55 tons/cy).  The assumed periodic
cover ratio is typical for C&D landfills.  The assumed compaction factor is based on the
average value for the site determined in annual survey.

4.0 AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES

The soils required to construct the proposed landfill will be removed from on-site borrow
sources.  The soils removed during excavation of Phases 1-4 may be used for structural fill and 
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general fill.

4.1 Earthwork Quantities

The anticipated quantity of soil to be excavated to achieve base grades and the
anticipated quantity to be required as structural fill for foundation soils and berms is
shown in Table 2.

4.2 Periodic Cover

Assuming the previously mentioned periodic cover ratio of 10 percent, the estimated
quantity of soil that will be required for use as periodic cover during C&D landfill
operations is shown in Table 2.

4.3 Final Cover System

On the basis of the 1.5 foot thick compacted soil barrier and 1.5 foot thick vegetative soil
layer components of the C&D landfill final cover, the estimated in-place volume required
is shown in Table 2.

4.4 Soil Summary

The above soil quantities are summarized in Table 2.  Note that, based on the conceptual
base and final cover grades shown on Drawings S2 and S3, respectively, long-term there
is a soil deficit of on-site soil which will be needed from on or off-site borrow sources
outside of the C&D landfill footprint.

5.0 FACILITY DESIGN CRITERIA

The Davidson County C&D landfill is designed and operates in accordance with Section .0542
of the North Carolina Administrative Code, Title 15A, Chapter 13, Subchapter 13B including the
following requirements.

5.1 Horizontal Separation Requirements

The horizontal separation requirement between the disposal boundary (edge of waste)
and the property lines is a more than 50 feet (as required for existing facilities) (for Phase
4, the minimum buffer exceeds 150 feet), the minimum buffer between private residences
and wells and the disposal boundary is 500 feet, and the minimum buffer between any
surface water (stream, river, creek) and the disposal boundary is 50 feet.

5.2 Vertical Separation Requirements

The landfill subgrade elevations have been designed to meet the minimum requirement of
four feet above the seasonal high groundwater table and bedrock.
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6.0 CONTAINMENT AND ENVIRONMENTAL CONTROL SYSTEMS

Technical specifications and a project construction quality assurance (CQA) manual for the
following materials can be found in Attachments B and C, respectively.

6.1 Landfill Subgrade and Perimeter Berms

The subgrade elevations will be achieved by excavation or placement of compacted
structural fill (embankment).  During excavation, a determination of unsuitable soils (i.e.
soils which are too soft, wet, or organic) will be made.  Where unsuitable soils are found,
the soils will be undercut and backfilled with structural fill.

In addition to providing the liner foundation in fill areas, structural fill will be used for
berm and roadway construction.  Structural fill will consist of on-site soils removed
during excavation of Phase 4 or imported borrow soils, except that no CH, OL, or OH
soils will be allowed.

6.2 Final Cover System

The components of the final cover system will consist of the following components (top-
down):

Regulatory Final Cover System (.0543 (c) (1)):

• An 18-inch thick vegetative soil layer; and
• an 18-inch thick soil liner with a permeability of no more than 1 x 10-5

cm/sec (“compacted soil barrier”).

The final cover system will be placed on prepared intermediate cover at a maximum
slope of 4H:1V.  Top slopes will be approximately 8%.  A landfill gas (LFG) control
system and surface water control devices will also be incorporated into the final cover. 
The final cover surface will be vegetated upon completion of the final cover installation
according to the project seeding specifications.

6.3 Erosion and Sedimentation Control

The Erosion and Sedimentation Control structures provided will be designed and
maintained to manage the run-off generated by the 24-hour, 25-year storm event, and
conform to the requirements of the Sedimentation Pollution Control Law (15A, NCAC,
4).

A detailed discussion of site erosion and sedimentation control can be found in the
Project Erosion and Sedimentation Control Plan (Attachment F).
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6.4 Landfill Gas Control

Landfill gas control will consist of passive wells / vents as shown on Drawing S5.

6.5 Access and Roadways

Site operations will provide for all-weather access to active areas.

7.0 SLOPE STABILITY

The slope stability of the waste mass is addressed in Appendix A.  The results of the slope
stability analysis indicates that the proposed C&D landfill configuration is stable.



Davidson County C&D Landfill - Phases 3 & 4 Facility and Engineering Plan
March 2009   Page 6

TABLE 1
SUMMARY OF LANDFILL CAPACITY AND LIFE EXPECTANCY

Phase Area
(Ac.)

Operating Capacity (CY)
Life Expectancy2

Gross (CY) Net (CY/Tons)

Capacity Used 

1/2 3.0 123,528 117,352 CY
64,625 Tons -----

Capacity Remaining

1/2 3.0 85,085 67,037 CY
36,870 Tons 3.0 Years1

3 2.1 26,760 15,766 CY
8,671 Tons 0.7 Years

4 2.3 67,434 52,567 CY
28,912 Tons 2.3 Years

Total: 6.7 302,807 252,722 CY
139,078 Tons

6.0 Years

Notes:
1. The remaining capacity and life expectancy for Phases 1 and 2 is from April 30, 2008.
2. Life expectancy for all units is based on 12,500 tons of waste disposed per year.

TABLE 2
SOIL SUMMARY

Material Quantity (CY)

Phase 1 & 2 Phase 31 Phase 4 Total

Excavation ----- ----- 6,224 6,224

Structural Fill ----- ----- (5,114) (5,114)

Periodic Cover (3,528) (830) (2,767) (7,125)

Compacted Soil Barrier (7,260) (5,082) (6,050) (18,392)

Vegetative Soil Layer (7,260) (5,082) (6,050) (18,392)

Total: (18,048) (10,994) (14,867) (43,909)

Notes:
1. Note that Phase 3 is a vertical expansion area.
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1.0     INTRODUCTION

Davidson County currently owns and operates a C&D landfill located southeast of the lined
Phase 1 municipal solid waste (MSW) landfill.  The permit to construct (PTC) for Phase 1 of  the
existing C&D landfill was submitted in July 20001 and a Construction Quality Assurance Report
was submitted in August 20012.  The PTC for Phase 2 of the C&D landfill was approved on
September 8, 20053.  The PTC for Phase 2 included a complete Site Study for the entire
proposed C&D landfill including the Phase 4 area.   Phase 2 of the C&D landfill is currently in
operation, while Phase 3 is comprised of a proposed vertical expansion over the footprint created
by Phases 1, 2 and 4.  Phase 4 is comprised of approximately 1.7 acres located to the southeast of
Phases 1 and 2.    Existing Site Conditions are shown on Figure 1.

Geological and geotechnical conditions at the planned C&D site are typical of site conditions for
the MSW landfill.  There are no flood plains, wetlands, or endangered species identified within
the C&D footprint.  Soils are relatively thin to non-existent in the C&D footprint.  Ground water
characteristics at the site are sufficiently well understood to design an effective ground water
monitoring network.  

The overall site contains a perennial stream (Jimmy’s Creek) that provides an on-site ground
water discharge feature.  An unnamed tributary of Jimmy’s Creek is located to the northeast and
downgradient of the C&D landfill.  There are no potable wells located between the planned
C&D landfill expansion and the ground water discharge feature.  Depths to bedrock and/or
ground water are such that the current grading plan will meet regulatory vertical separation
requirements.  

2.0     SITE STUDY UPDATES

Although a complete Site Study for the entire proposed C&D landfill was submitted with the
Permit to Construct Application for Phase 2 in 2005, there are two areas that require an updated
evaluation for Phase 4.  These are a revision of the aerial photo to one that was taken within 1
year of this submittal, and an evaluation of wetlands adjacent to the proposed Phase 4 area. 
These are discussed in more detail below.

2.1 Site Characterization

A current (2008) aerial photo of the C&D landfill and surrounding 2000 foot area is included as
Figure 2.  This aerial photo indicates little new development since the previous Site Suitability
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submittal for Phase 2.  Within the 2000 foot radius, there is a mobile home park, Lower Lake
Estates, which has been in that location and has not increased in size since the previous
submittal.  No additional home development has occurred at the mobile home park, nor in the
remaining area of the 2000 foot radius.  The majority of the area within the 2000 foot radius is
Davidson County Landfill property.

2.2 Wetlands Evaluation

In December, 2008 a wetland evaluation was performed for the area downgradient of the
proposed Phase 4 area.  Although the proposed Phase 4 footprint is not located in wetlands, there
are wetlands in the surrounding area.  The wetland evaluation was performed by Carolina
Ecosystems, Inc.  A letter report outlining their investigation and conclusions is included in
Appendix A.  Figure 3 shows the surveyed wetland areas adjacent to the proposed Phase 4 area. 
As you can see in Figure 3, the design of Phase 4 and all of its appurtenances are located outside
the wetland features. 

3.0   REGIONAL AND LOCAL GEOLOGY

The Davidson County Landfill facility is located in the Piedmont Physiographic Province of
North Carolina.  More specifically, the Geologic Map of North Carolina (1985) indicates that the
site lies within, but at the western margin of, the Carolina Slate Belt.  This belt includes
predominantly volcanic and sedimentary rocks of Late Proterozoic to Cambrian age that have
been metamorphosed and intruded by numerous igneous plutons.  The boundary zone between
the Carolina Slate Belt and the adjacent Charlotte Belt is known as the Gold Hill/Silver Hill
shear zone.

The most detailed mapping of the area was published by the US Geological Survey in the
Geologic Map of Charlotte by Goldsmith, Milton and Horton (1988).  This mapping indicates
that the site vicinity is underlain by three stratigraphic units: metavolcanic rocks (mv), and felsic
metavolcanic rocks (mvf).

The metavolcanic rocks include mafic, intermediate and felsic volcanic rocks, rocks from the
Flat Swamp Member of the Cid Formation, and metavolcanic rocks of the Battleground
Formation.  The Battleground Formation is characterized as a quartz-sericite schist and phyllite. 
It contains subordinate beds of quartz-pebble conglomerate, quartzite, kyanite or sillmanite
quartzite and manganiferous schist.  The felsic metavolcanic rocks (mvf) are fine to medium
grained rhyolitic and rhyodacitic metatuffs.  Locally these are coarse-grained.  This unit contains
minor intermediate and mafic metavolcanic rocks and is probably correlative, at least in part,
with felsic metavolcanic rocks of the Battleground Formation.  Metamorphosed granitic plutons
are also mapped in the area of the site.  These plutons are megacrystic and well foliated. 
The rocks of this region are intruded by a swarm of metagabbro and metabasalt dikes and
conformable sheets.  This metagabbro typically crops out as round residual boulders that show
no foliation except in the Gold Hill/Silver Hill shear zone.
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The Geologic Map of Charlotte (Goldsmith and Horton, 1988) suggests that a fault splay of the
Gold Hill/Silver Hill shear zone may lie to the east of the area of investigation and the C & D
cell footprint.  The northwest trending fault splay, if present, may cross through the Scarlett
Branch valley between the Scarlett Landfill cell and the Subtitle D MSW landfill site.  This map
is included as Figure 4.

Piezometers were installed on-site during July, 1998 and February, 2000.  Eight piezometers
were installed by a combination of hollow stem auger, air rotary, air hammer and rock coring
techniques.  In general, auger refusal was encountered between the surface and 25 feet below
grade.  Half of the borings (B-2 through B-5) encountered auger refusal at the surface, the
remaining borings (B-1, and B-6 through B-8) encountered auger refusal between 6 feet and 25
feet.  A map of these borings and current monitoring wells is included as Figure 3.

Soils encountered include sandy silt and partially weathered rock.  In this instance, partially
weathered rock is defined as soils with a standard penetration test blow count of 100+ blows per
foot.

The geologic cross-sections, included on Figure 5, depict the geologic conditions at the site.  In
general, the site can be characterized as having a mantle of silty sandy soil in some areas with
either a granitic or dioritic bedrock below, and at the surface in other areas due to past borrowing
techniques.  A Bedrock Surface Map is included as Figure 6.

4.0   SITE GEOLOGIC INVESTIGATION

4.1 Soil Borings/Piezometers  .0538 (b) (1)

A test boring investigation of the planned C&D site was performed in 1998.  A total of six test
borings were installed and named B-1 through B-8.  Due to the shallow nature of bedrock on the
site, the borings were advanced using air rotary drilling.  Test boring data are summarized on
Table 1.  Figure 3 shows the locations of the test boring and ground water level observation
points.

The test borings and relevant site features are shown on Figure 3.  Vertical and horizontal
control is tied into the site grid, referencing permanent bench marks located at the base of a large
electrical transmission line on-site.

An additional soil investigation was conducted in September 2004.  This investigation included
the advancement of 28 hollow stem auger soil borings  in a grid pattern down to bedrock
(defined by “auger refusal”).  This work was performed in order to create an accurate map of the
bedrock surface across the proposed C&D area.  The location of these borings are also shown on
Figure 3.  Ground elevations, depth to rock measurements and bedrock elevations (as defined by
hollow stem auger refusal) are summarized in Table 1.
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4.1.1 Formation Descriptions  .0538(b) (2) (I)

As stated above, the metavolcanic rocks include mafic, intermediate and felsic volcanic rocks,
rocks from the Flat Swamp Member of the Cid Formation, and metavolcanic rocks of the
Battleground Formation.  The Battleground Formation is characterized as a quartz-sericite schist
and phyllite.  It contains subordinate beds of quartz-pebble conglomerate, quartzite, kyanite or
sillmanite quartzite and manganiferous schist.  The felsic metavolcanic rocks (mvf) are fine to
medium grained rhyolitic and rhyodacitic metatuffs.  

4.1.2 Bedrock Investigation  .0538 (b) (2) (D) and (F)

A total of 28 soil borings were advanced to bedrock in a grid pattern in order to delineate the
rock surface across the entire proposed C&D landfill footprint.  Of these borings, only one (AP-
24) encountered bedrock in the upper 4 feet of soil.  The remaining borings encountered bedrock
between 4 and 18.5 feet below grade.  A bedrock surface map is included as Figure 6.

Bedrock at the site is both granite and diorite.  Seams of these bedrock types have been seen on
other portions of the site as well.  One rock core was collected from boring B-7.   This rock core
encountered diorite at a depth of 16.5 feet below grade.  The RQD of the core was 16% while the
total recovery was 75% (100% from 16.5 ft. to 24 ft. below grade).   This indicates highly
fractured rock on-site.  It should also be noted that the partially weathered rock and bedrock (as
defined by auger refusal) are rippable using the equipment on-site.  This was common practice
while the areas occupied by Phases 1 and 2 of the C&D landfill were being used for borrow. 

4.2 Laboratory/Geotechnical Testing  .0538 (a) (4)

The soil test borings were sampled with standard penetration test techniques (ASTM D-1586). 
Soil samples were visually classified by an experienced soils technician.  Laboratory testing was
performed on representative samples to confirm the field classifications.  

Due to the shallow nature of bedrock in this area, only one soil sample could be collected.  The
results of the laboratory testing are presented in Table 2.  The thin surface soils across the area
were similar to the soil sample collected. Soil boring logs are presented in Appendix B.  Soil
classifications consist of sand, silt, clay and partially weathered rock.

During site investigations, only one shelby tube sample was collected during drilling. The
sample was shipped to a geotechnical laboratory for grain size analysis and compaction testing. 
Four additional samples were collected during test pit evaluations at the site in July 2005.  These
samples were analyzed for sieve analysis and Atterberg limits.  A remolded permeability was
also completed on a composite of the four samples. The laboratory results for these samples are
included in Appendix C.

The permeability sample was remolded as a composite of four individual soil samples for the
sole purpose of evaluating permeability in the soils.  The analyzed permeability of this remolded
sample was 7 X 10-5 cm/sec.



4LeGrand, Harry E., Sr., A Master Conceptual Model for Hydrogeological Site Characterization in the
Piedmont and Mountain Region of North Carolina, February 2004.
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4.3 Other Investigative Tools  .0538 (a) (5)

As stated above, a series of soil borings were advanced in a grid pattern in order to evaluate the
thickness of soils above bedrock at the site.  The data from this investigation is summarized in
Table 1.  This information was used to create a bedrock surface map of the proposed C&D area. 
No other investigative tools were utilized to evaluate this site.

4.4 Stratigraphic Cross Sections  .0538 (a) (6) and .0538 (b) (2) (G)

Hydrogeologic profiles are presented in Figure 5.  As shown, the bedrock in this area is granite
that is highly weathered at the surface and more competent below.  Bedrock at this site is
intrusive granite and diorite.  Above the bedrock there is a thin mantle of weathered saprolitic
soils and partially weathered rock.

5.0   REGIONAL AND LOCAL HYDROGEOLOGY .0538 (b) (2) (H)

5.1 Water Table Information .0538 (a) (7 through 10)

The hydrogeologic system in the Piedmont is essentailly a two-part system comprised of regolith
and underlying bedrock.4  Typically regolith is defined as the soil zone and the saprolite zone. 
The regolith is the zone where ground water is typically stored in aquifers that are recharged by
infiltration.  This zone is usually connected to the underlying fractured bedrock where fractures
meet the surface of the bedrock.  Primarily ground water flows moves through the regolith
toward a discharge point such as a stream or river.  In general, the aquifers are anisotropic with
variations of clay, silt and sand as the media for the aquifer.  

Short term water level observations (taken at the time of boring and 24 hours after boring) are
tabulated in Table 1.  Seven day water levels were not acquired, however, water levels were
monitored 4 and 12 days after completion of the first piezometers and monthly thereafter.  Long
term water level measurements are summarized in Tables 3 and 3A. A Hydrograph of these
water levels is also included with Table 3.  Although ground water is used at the Martin Marietta
Quarry for stone washing, there has been no evidence of this pumping affecting ground water
levels in any of the monitoring wells on-site associated with the MSW landfills.  This lack of
influence is likely due to the distance between the landfill and quarry (~3000 ft.).

5.1.1 Seasonal High Potentiometric Surface

A potentiometric surface map from April 2006 is included as Figure 7.  This is the highest
potentiometric surface measured in the current monitoring well network.  A potentiometric map
from June 2000 summarizes the highest measurements recorded at the site.  This map is included
as Figure 8.
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Based upon data gathered during the investigation and published literature, the bedrock aquifer
at this site likely extends to a depth of approximately 100 feet below land surface.   The bedrock
aquifer was not completely penetrated during this site investigation.

The potentiometric surface reflects a subdued expression of the surface topography, which is
typical of the Piedmont, and indicates a generally north, west and south radial ground water flow
pattern.  It should be noted that monitoring wells MW-1 and MW-1d shown on the
potentiometric map are upgradient wells for the Davidson County lined Subtitle-D landfill as
well as for the Holly Grove Landfill.  Since that time, the majority of the piezometers have been
properly abandoned due to site construction.  However, this potentiometric surface map details
the location of the ground water divide at the site better than more recent maps, and is there
included.

5.1.2 Groundwater Flow Path .0538 (b) (2)(H)

Ground water flow is generally toward the north and south/southeast, toward the unnamed
tributaries of Jimmy’s Creek.  The uppermost aquifer in the footprint of the site is located within
the bedrock of the site.  Although four of the borings drilled on-site had surficial soils above
bedrock (B-1, and B-6 through B-8), ground water across most of the site was not encountered in
the unconsolidated surficial soils.  The ground water under most of the site flows within the
fractures in the bedrock.  Given the highly fractured nature of the bedrock in this area, the
groundwater flow is considered to be similar to flow within unconsolidated sediments. 
Therefore there is one hydrogeological unit at the site, Unit 1, which is the bedrock aquifer.

5.1.3 Groundwater Recharge and Discharge .0538 (b)(2)(H)

In the area of B-3 ground water has been encountered at a depth of approximately four (4) feet
below constructed grade.  This is due to artificial recharge from the sedimentation basin located
nearby which increases the ground water elevation in this immediate area.  The recharge is
“artificial” since the run-off water in the area is directed to the sedimentation basin from its
normal path.  This means more water is recharging in a smaller area, thus changing normal
conditions. Recharge occurs over most of the site and land upgradient from the site where water
infiltrates into the soils and then into the bedrock at the site.  Discharge occurs at the unnamed
tributaries that flow into Jimmy’s Creek.

5.2 Ground Water Gradients and Velocities .0538 (b)(2)(H)

A summary of measured hydraulic conductivities (based on slug tests in wells and published data
for unsaturated soils) and apparent horizontal hydraulic gradients and velocities is presented in
Table 4 and the slug test data is included in Appendix D.   Additionally, the results of the
remolded permeability sample are included in Table 4.  Horizontal hydraulic gradients were
estimated based on potentiometric contours.  Ground water velocities at each piezometer were
calculated using apparent horizontal hydraulic gradients, hydraulic conductivity values and
empirical effective porosity values according to the equation:



5R.G. Goldsmith, D.J. Milton and J.W. Horton, Geologic Map of Charlotte 1º x 2º quadrangle, North
Caorlina and South Carolina, 1988.
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V = KI/n:

Where: V   = Ground Water Velocity
K   = Hydraulic Conductivity (from rising head  slug tests)
I     = Hydraulic Gradient (from water table elevations)
n     = Porosity (based on referenced values)

Hydraulic conductivity values for the bedrock aquifer range from 5.5 x 10-5 ft/min (B-5) to 3.36
X 10-3 ft/min (B-2).  Horizontal ground water gradients range from 0.023 ft/ft (B-1) to 0.104 ft/ft
(B-6).  Ground water velocities range from 1.62 x 10-3 ft/min to 5.5 x 10-5 ft/min.

5.3 Factors that Influence Water Levels

Although groundwater at this site flows within the bedrock, the bedrock exhibits significant
fracturing due to previous geologic activity during the movement of the Gold Hill/Silver Hill
shear zone.  Therefore, the highly jointed and weathered bedrock tends to act more as an
unconsolidated sediment in the movement of groundwater than a regime of single fractures
carrying groundwater.  

Manmade factors that influence water levels include the location of sedimentation basins outside
the landfill footprint.  These basins allow for the infiltration of water which can locally elevate
water levels in the immediate area around the sedimentation basin.

5.4 Other Geologic and Hydrogeologic Considerations  .0538 (a)(12)

The Phase 4 area is located to the south of Phases 1 and 2 down a hillside toward an unnamed
tributary of Jimmy’s Creek.  The elevation of this area ranges from 726 to 680 feet.   Generally,
surface drainage flows from the northwest to the southeast across this area.   

The site is located in the Gold Hill/Silver Hill shear zone.  Geology of the site consists of mafic,
intermediate and felsic volcanic rocks.  According to the Geologic Map of Charlotte5 a fault
splay may be located in the valley between the Scarlett Landfill and the Davidson County Lined
landfill, to the south east of the proposed C&D landfill.  Faulting in this area has not been active
since before the Holocene.   No unusual geologic features or conditions, including seismic
hazards or unstable areas, have been identified on the site.

Generally, bedrock is found at shallow depths within the soil profile.  A detailed auger probe
evaluation of the Phase 4 area was performed to evaluate the depth to bedrock across this entire
Phase.  Bedrock at the site consists of rippable and highly fractured granite and diorite.  The
primary bedrock type in the proposed C&D area is granite.
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There are no springs, seeps or groundwater discharge features within the footprint of this Phase. 
However, wetlands are located downgradient of the C&D landfill to the west as shown on
Figure 3.  The wetlands are located outside of any area proposed for construction include the
Phase 4 cell and all sedimentation basins associated with it.

5.5 Local Well and Water Use Information  .0538 (a) (11)

A potable well survey was completed in December 2008.  This survey indicates there are no
potable well users within a 2000-foot radius of the C&D landfill.  The nearest surface water
intakes are over 2-miles from the site in Tom-A-Lex lake.    The remaining homes in the area
receive water supplied by the County.

5.6 Vertical Separation Requirements  .0538 (b) (1) (A)

The Phase 4 area meets the 4-foot vertical separation requirement.  In this case, bedrock is the
constraining factor rather than water table elevation as groundwater flows within the bedrock.  A
detailed auger probe study indicates that bedrock is greater than 4 feet below grade in Phase 4. 
Measurements of groundwater in the Phase 4 area indicate the water table is greater than 15 feet
below grade.  

5.7 Site Monitorability  .0538 (b) (2) (B &C)

Based upon the geologic information gathered at the site, the site is deemed monitorable. 
Generally, groundwater flows within the bedrock to the northwest and southeast with an
apparent groundwater divide located near the top of the hill located beneath Phases 1 and 2 of
the C&D landfill.  Groundwater underneath Phase 4 flows to the southeast.  A Water Quality
Monitoring Plan (WQMP) for the C&D landfill is included in Appendix E. 

5.8 Well Abandonment  .0538 (b) (2) (J)

All piezometers/borings/wells that are located within the proposed footprint will be abandoned in
accordance with 15A NCAC 2C.0100 by a licensed driller.  The only wells remaining at the
C&D landfill will be permanent groundwater monitoring wells.  These are described in detail in
the WQMP in Appendix E.   

6.0   CONCLUSIONS

The planned C&D landfill will be situated over a portion of the recharge area, affecting a minor
reduction in ground water recharge within the facility boundary.  The area in which ground water
recharge will be reduced is small in comparison to the drainage basin feeding the permanent
stream (Jimmy’s Creek).  No ground water receptors (water wells) are located between the
planned C&D landfill and the nearest ground water discharge feature. 

Based on the investigation of the C&D study area and previous studies conducted at the site,
geologic and hydrogeologic conditions are consistent throughout this portion of the site and the 
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study area appears to be well suited to development of a C&D landfill.  Based upon the
information gathered from these studies a WQMP has been developed that will provide effective
monitoring of ground water beneath this site. The WQMP is included in Appendix E for your
review.
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By: JAS
Date: 4/10/2009

Table 1
Test Boring Data and Short-Term Ground Water Level Observations
Davidson County C & D Landfill
April 2009

Boring Date TOC Ground PWR PWR Refusal Refusal Total Bottom Screened Top of Screen
No. Drilled Elev. Elev. Depth Elev. Depth Elev. Depth Elevation Interval Elevation
B-1 7/13/1998 726.79 724.3 25 701.79 27 697.3 53 671.3 43 - 53 681.3
B-2 7/14/1998 709.48 708 0 -- 8 700 48 660 38 - 48 670
B-3 7/14/1998 680.49 678.3 0 -- 0.5 677.8 18 660.3 8.0 - 18 670.3
B-4 7/15/1998 708.57 705.6 0 -- 0 705.6 31 674.6 21 - 31 684.6
B-5 7/15/1998 708.11 705.6 0 -- 0 705.6 41 664.6 31 - 41 674.6
B-6 7/16/1998 704.8 702.3 13 689.3 23 679.3 51 651.3 41 - 51 661.3
B-7 1/20/2000 735.2 733 0 733 16.5 716.5 66 667 41 - 51 692
B-8 1/21/2000 720.5 718 0 718 6 712 51 667 56 - 66 662

Where:

TOC = Top of Casing
PWR = Partially Weathered Rock defined as 50 blows/6-inch standard penetration test
Refusal = Air rotary refusal

Boring Water Depth Water Elev. 24 Hour 24 Hour 7/17/1998 7/17/1998
No. After Drilling After Drilling Water Depth Water Elev. Water Depth Water Elev.
B-1 42.8 683.99 42 684.79 42.05 684.74
B-2 46.9 662.58 39.65 669.83 31.59 677.89
B-3 15.9 664.59 3.65 676.84 3.55 676.94
B-4 17.15 691.42 16.05 692.52 16.94 691.63
B-5 39.23 668.88 19.61 688.5 19.55 688.56
B-6 39.55 665.25 38.45 666.35 38.45 666.35
B-7 64 671.2 55 680.2 N/A N/A
B-8 48 672.5 44.2 676.3 N/A N/A
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By: JAS
Date: 4/10/2009

Table 1 (continued)
Auger Probe Data
Davidson County C & D Landfill
April 2009

Boring Ground Depth to Bedrock
No. Elev. Refusal Elev.

AP-1 698.11 7 691.11
AP-2 713.78 7 706.78
AP-3 723.44 18 705.44
AP-4 713.54 17 696.54
AP-5 725.36 6 719.36
AP-6 720.07 7 713.07
AP-7 716.4 4 712.4
AP-8 713.35 6.5 706.85
AP-9 724.41 8.5 715.91

AP-10 720.73 9 711.73
AP-11 720 6 714
AP-12 717.93 21 696.93
AP-13 720.83 16 704.83
AP-14 721.03 18.5 702.53
AP-15 721.52 4 717.52
AP-16 721.75 12 709.75
AP-17 723.35 18.5 704.85
AP-18 721.96 6 715.96
AP-19 718.35 8.5 709.85
AP-20 718.78 19 699.78
AP-21 721.41 12 709.41
AP-22 719.79 18 701.79
AP-23 714.64 7 707.64
AP-24 714.71 3 711.71
AP-25 715.66 12 703.66
AP-26 712.59 14.5 698.09
AP-27 710.81 12.5 698.31
AP-28 707.81 4 703.81
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By: JAS
Date: 4/10/2009

Table 2
Geotechnical Laboratory Test Data
Davidson County C & D Landfill
April 2009

Boring Sample Sample Optimum Maximum USCS
Number Depth Description Moisture Density Classification

B-6 5' - 7.5' Tan Sand 11.90% 118.5 SM

Boring Atterberg Total Effective Estimated
Number % Gravel % Sand % Silt % Clay Limit Porosity (%) Porosity (%) Conductivity (cm/sec)
B-1 NA NA NA NA NA NA NA NA
B-2 NA NA NA NA NA NA NA NA
B-3 NA NA NA NA NA NA NA NA
B-4 NA NA NA NA NA NA NA NA
B-5 NA NA NA NA NA NA NA NA
B-6 0 73.9 11.3 14.8 NA 25 15 1 x 10-4

B-7 NA NA NA NA NA NA NA NA
B-8 NA NA NA NA NA NA NA NA
PT-1 39.03 41.99 15.3 3.68 NP 40 35 1 x 10-3

PT-2 7.54 62.69 26.34 3.42 NP 35 25 1 x 10-4

PT-3 0.03 60.54 34 5.43 NP 40 30 1 x 10-3

PT-4 63.07 13.16 22.26 1.52 NP 40 38 1 X 10-3

Remolded NA NA NA NA NA NA NA 7 x 10-5 

Notes: 
NA =  Not Analyzed
NP = Non-plastic
PT-1 through PT-4 were collected inside the proposed Phase 2 footprint.
These grain size distributions shown are from the USDA classification chart
included in the Geotechnics laboratory report
Effective porosities based upon plotting of sieve analysis on the Textural Classification Triangle.
However, to account for elevated gravel percentages (which for the Textural Classification Triangle were combined 
with sand percentages) the effective porosity numbers are slightly increased.
Estimated hydraulic conductivity is from published values from Applied Hydrogeology, C. W. Fetter, 2001, pg.85
Remolded sample is remolded material from Pt #1 - 4 on which a permeability analysis was run.

Grain Size Distribution
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By: JAS
Date: 4/10/2009

Table 3
Long Term Ground Water Levels Observations
Davidson County C & D Landfill
April 2009

Boring TOC
Number Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev.
B-1 726.79 42.85 683.94 44.52 682.27 45.43 681.36 46.00 680.79 46.46 680.33 36.15 690.64 44.96 681.83 44.54 682.25
B-2 709.48 40.10 669.38 39.30 670.18 38.25 671.23 37.47 672.01 36.64 672.84 35.17 674.31 34.27 675.21 33.24 676.24
B-3 680.49 5.64 674.85 5.56 674.93 6.73 673.76 6.95 673.54 6.77 673.72 2.25 678.24 2.30 678.19 2.71 677.78
B-4 708.57 21.92 686.65 24.11 684.46 36.10 672.47 27.36 681.21 28.25 680.32 20.80 687.77 19.31 689.26 20.40 688.17
B-5 708.11 22.90 685.21 24.50 683.61 26.49 681.62 27.98 680.13 29.00 679.11 23.39 684.72 21.41 686.70 23.59 684.52
B-6 704.80 41.42 663.38 43.23 661.57 44.22 660.58 44.99 659.81 45.44 659.36 43.38 661.42 41.60 663.20 41.38 663.42
B-7 735.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
B-8 720.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
MW-1s 736.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 58.81 677.39
MW-1d 737.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 59.63 677.57

Boring TOC
Number Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev. DTW Elev.
B-1 726.79 44.71 682.08 45.02 681.77 44.51 682.28 45.26 681.53 41.07 685.72 42.90 683.89
B-2 709.48 32.03 677.45 30.43 679.05 29.80 679.68 29.20 680.28 22.44 687.04 22.11 687.37
B-3 680.49 3.48 677.01 4.65 675.84 3.61 676.88 6.10 674.39 4.88 675.61 5.99 674.5
B-4 708.57 21.14 687.43 20.86 687.71 20.81 687.76 23.40 685.17 18.49 690.08 20.97 687.6
B-5 708.11 25.55 682.56 23.12 684.99 20.00 688.11 24.89 683.22 21.92 686.19 23.73 684.38
B-6 704.80 41.91 662.89 43.54 661.26 43.27 661.53 43.98 660.82 40.47 664.33 42.20 662.6
B-7 735.2 N/A N/A N/A N/A N/A N/A N/A N/A 62.43 672.77 64.09 671.11
B-8 720.5 N/A N/A N/A N/A N/A N/A N/A N/A 47.65 672.85 49.48 671.02
MW-1s 737.2 59.80 677.40 60.13 677.07 60.25 676.95 60.32 676.88 60.18 677.02 NA NA
MW-1d 736.2 58.95 677.25 59.28 676.92 59.50 676.70 59.50 676.70 59.37 676.83 NA NA

N/A = Water Levels not available for these wells as they were installed in January 2000.

7/28/1998 9/11/1998 2/10/1999 3/15/199910/15/1998 11/12/1998 12/10/1998 1/21/1999

7/1/20006/12/20004/20/1999 6/18/1999 7/15/1999 9/13/1999
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By: JAS
Date: 4/10/2009

Table 3A
Long Term Water Table Elevations
Davidson County C&D Landfill

11/11/2002 6/24/2003 10/7/2003 4/8/2004 10/20/2004 4/15/2005 10/3/2005
Well Elev Elev Elev Elev Elev Elev Elev

(feet) (feet) (feet) (feet) (feet) (feet) (feet)
CDMW-2 660.85 669.46 667.20 668.20 664.49 667.8 662.61
CDMW-3 666.71 670.68 669.08 671.10 669.54 672 668.71
CDMW-4 672.19 680.36 678.18 678.03 674.94 677 671.88

Well 4/25/06 10/19/06 4/18/07 10/11/07 4/28/08 10/9/08
Elev Elev Elev Elev Elev Elev
(feet) (feet) (feet) (feet) (feet) (feet)

CDMW-2 664.68 663.30 667.15 660.34 665.7 662.62
CDMW-3 670.12 669.44 671.60 666.89 671.5 669.73

CDMW-4A 672.67 668.42 674.39 667.67 672.36 669.76
CDMW-5 671.55 667.19 670.70 672.01 674.8 673.15

Elev = Water Table Elevation
TOC = Top of Casing
gray shading indicates lowest water table elevation
blue shading indicates highest water table elevation
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By: JAS
Date: 4/10/2009

Table 4
Horizontal Gradient and Velocity Calculations
Davidson County C & D Landfill
April 2009

Boring Horizontal Hydraulic Effective Ground Water Lithologic Hydrologic Aquifer
Number Gradient Conductivity (ft/min) Porosity Velocity (ft/min) Unit Unit Thickness
B-1 0.024 1.62 x 10-3 0.17 0.00023 Bedrock 1 100 feet
B-2 0.023 3.36 x 10-3 0.17 0.00045 Bedrock 1 100 feet
B-3 0.049 2.40 x 10-4 0.16 0.00007 Bedrock 1 100 feet
B-4 0.091 2.67 x 10-4 0.16 0.00015 Bedrock 1 100 feet
B-5 0.061 5.50 x 10-5 0.14 0.00002 Bedrock 1 100 feet
B-6 0.104 3.70 x 10-4 0.16 0.00024 Bedrock 1 100 feet
B-7 N/A 0.12 N/A Bedrock 1 100 feet
B-8 N/A 0.12 N/A Bedrock 1 100 feet

Ground Water Velocity is calculated as V = KI/n  

Where: K = hydraulic conductivity (ft/day) from slug testing data
    and   I = hydraulic gradient (ft/ft)
    and   n = effective porosity (unitless)

Effective Porosity is from published literature - 
Ground Water and Wells by Driscoll - Page 67
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Ground Water Hydrograph 
Davidson County C & D Landfill

Thomasville, North Carolina
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C&D Landfill Monitoring Well Water Elevations Over Time
Davidson County Landfill

Thomasville, North Carolina
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 Table 1 
 Monitoring Frequency 
 Davidson County Landfill 
 Thomasville, North Carolina 
 
Monitoring 
Well 

Location Monitoring Program Monitoring 
Frequency 

 
MW-1 

 
Upgradient 

 
Detection 

 
Semi-Annually 

 
CDMW-2 

 
Downgradient of Phase 1/2

 
Detection 

 
Semi-Annually 

 
CDMW-3 

 
Downgradient of Phase 1/2

 
Detection 

 
Semi-Annually  

 
CDMW-4A* 

 
Downgradient Phase 2 

 
Detection 

 
Semi-Annually 

 
CDMW-5 

 
Downgradient Phase 1/2 

 
Detection 

 
Semi-Annually 

 
CDMW-6 

 
Downgradient Phase 3 

 
Detection 

 
Semi-Annually 

 
CDMW-7 

 
Downgradient Phase 3 

 
Detection 

 
Semi-Annually 

 
 
Detection = Detection Monitoring parameters (Appendix I) 
* = Monitoring well CDMW-4a will be abandoned prior to the construction of Phase 3 due to its location within 
the Phase 3 footprint.  . 
 
Monitoring wells CDMW-6 and CDMW-7 will be installed during the construction of Phase 3.



 

 
 
 Table 2 
 
 Monitoring Well Completion Data 
 Davidson County C&D Landfill 
 Thomasville, North Carolina 
 
 
 

 
Monitoring 

Well 

 
Top of Casing

Elevation 

 
Depth to 

Bottom of 
Well 

 
Screened 
Interval 

 
MW-1 736.20 62.5 ft 47.5 – 62.5 ft 

 
CDMW-2 704.80 51 ft 41 – 51 ft 

 
CDMW-3 685.00 18 ft 8 – 18 ft 

 
CDMW-4a* 718.36 60 ft 45 – 60 ft 

 
CDMW-5 699.80 47 ft 32 – 47 ft 

 
CDMW-6 TBD TBD TBD 

 
CDMW-7 TBD TBD TBD 

 
TBD = To Be Determined upon installation.  Wells will be installed to intersect the upper-most aquifer. 
 
* = CDMW-4A will be abandoned prior to construction of Phase 3. 
 

Surface Water Monitoring Locations 
Davidson County C&D Landfill 

 
 

Surface Water  
Monitoring Point 

Location Monitoring 
Frequency 

 
SW-5 

 
Downgradient  of C&D

 
Semi-Annually 
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