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SECTION I: INTRODUCTION

A. Applicable Regulations and Site Background

This report has been prepared for Harnett County in accordance with the landfill
siting requirements contained within the 754 NCAC 13B. 1600 regulations. The
information provided herein together with the enclosed drawings is submitted for siting
approval of a Subtitle D municipal solid waste (MSW) landfill at the Dunn/Erwin Landfill
Facility. This site has previously been approved and permitted under the 154 NCAC
13B.0503 regulations. The permit number is 43-02.

Currently, there is one active MSW unlined landfill unit and two closed MSW
unlined landfill units ,which stopped receiving waste before October 9, 1993 at the
landfill site. As stated in the Harnett County Dunn\Erwin Landfill Transition Plan
submitted to the North Carolina Department Of Environmental Health and Natural
Resources (NCDEHNR) in April 1994, it is anticipated that the current MSW landfill will
reach capacity in 1997.

This site application discusses and describes the next landfill phase, which is to
be designated as Phase IV. The phase number designation was selected in order to
continue the numbering system used for the existing site which contains Phases |

through lll, as previously designated.
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. SECTION II: REGIONAL AND LOCAL CHARACTERIZATION STUDY

A. Introduction
The regional and local characterization studies were completed in accordance
with the requirements set forth in the 754 NCAC 13.B1618(c)(1 and 2) regulations. Any
features listed in the regulations that must be identified on the regional and local
maps, have been shown if they are within the specified distance from the landfill

boundary.

. Regional Study
The Regional Characterization Map (Sheet C-1), is a topographic map adapted
from the Dunn, Coats, Benson, and Erwin, North Carolina quadrangle (7.5 Minute
Series) prepared by the United States Geological Survey (USGS). A two mile perimeter

line was superimposed on these maps to delineate features within the required area.

Summary.

The existing Dunn/Erwin Landfill has been in the same location since opening
in 1978. It is located just north of NCSR 1725 in an area surrounded by farmland,
forest, wetlands and scattered houses and farms. The closest town to its boundary is
the Town of Erwin, approximately two miles south of the landfill. The proposed lined

landfill is within the currently-permitted landfill boundary.




Public Water Supply Wells.

There are no public water supply wells within the two mile perimeter of the
landfill. All public water is supplied by a county wide water system maintained by
Harnett County. The main water line originates in the Town of Lillington, NC.

According to the Harnett County Health Department, there may be individual
water wells within the two mile study boundary but well permits are not required and
therefore the location of the wells is unknown.

There are no surface water intakes within the two mile perimeter of the landfill.

Residential Subdivisions.

The residéntial subdivisions within the two mile radius of the landfill (see Sheet
C-1) are limited mainly to trailer parks and numerous homes scattered throughout this
portion of the County. The two mile radius also takes in a portion of the Town of Erwin.
A field reconnaissance was made of the homes lying close to the landfill boundary.
Homes were not counted within the city limits of Erwin.

The trailer parks within the two mile radius and number of residences were:

Park Name No. of Residences
Green Acres Mobile Home Park 9
Avery's Trailer Park 25
Village Rentals Mobile Home Park 35
Park Island Mobile Home Rentals 41
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There are approximately 700 single family homes in the two mile perimeter area.
This does not include the unknown number of homes within the Town of Erwin. Visual
obseNations in the area indicated that only three (3) of the thirty five (35) residences
had bored wells. It was unknown whether these wells were in use. The remaining

residents are connected to the Harnett County water supply system.

Waste Transportation Routes.
The major waste transportation routes in the area are shown on Sheet C-1.
These include North Carolina State Routes 1725, 1722, 1703, 1723,1726,2009,2011,

and highway 55.

Public Use Airports and Runways.

The nearest public airport is the Harnett County Airport. The airport lies due west
of the Dunn/Erwin Landfill. The north end of the runway is located 23,195 ft. from the
western landfill boundary.

As required by 15A NCAC 13B.1622(1)(b), both the Federal Aviation Agency
(FAA) and the Harnett County Airport have been informed of the proposed modification
to the Dunn/Erwin Landfill. Please refer to Section IV of this document for

correspondence to these agencies.
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C. Local Study

The Local Characterization Map (Sheet C-2) was taken from the same USGS
map(s) mentioned previously in this document. This document shows the required
information within a 2,000 ft. perimeter of the landfill facility property. In addition, an
aerial photo (Sheet C-4) shows the ground features at a scale of 1"=400". The date
of this photo was March 1995.

Sheet C4 outlines the approximate location of the proposed lined landfill. Also
depicted on this photo is a 200 foot wide, high-tension power line easement. which is

the only easement that runs through the property.

Summary.

As summarized in the Regional Characterization Study section above, the area
in the immediate vicinity of the landfill is generally characterized as rural. The area
surrounding the existing landfill has historically been used as farmland. Scattered
developments and mobile home parks are mingled between farms and forested areas.
The area designated for the Subtitle D landfill is only several hundred feet west of the
existing MSW landfill site. This land is zoned RA-30, which means that the minimum
lot size must be 30,000 square feet for agricultural or residential use. A portion of the
area is within the 100 year floodplain and other portions of the area have been
designated as wetlands.

The existing landfill boundary encompasses 225 acres. Within that area, the

Subtitle D landfill will cover 26 acres. The remaining area is dedicated to the existing
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MSW landfill, closed out landfill operations, yard waste storage areas, tire storage

areas, borrow areas, and other facilities associated with landfill operations.

Existing Land Use and Zoning.

Land use in the vicinity of the Dunn\Erwin Landfill Facility and proposed site
primarily involves farming, and scattered residential areas. According to staff at the
Harnett County Planning Department, the majority of this area is zoned RA-30. This
zoning designation requires a minimum lot size of 30,000 square feet for residential or
agricultural purposes.

In addition to the existing landfill facility and proposed landfill area, Harnett
County also owns the tract of land on the northeast side of the entrance road to the
landfill. This land is to serve as both a borrow area and additional buffer between the

landfill facility and neighboring land.

Private Residences and Schools.

There are about 35 occupied residences within the 2,000 feet perimeter of the
Dunn/Erwin landfill property line. Visual observations in the area indicated that only
three (3) of the thirty five (35) residences had bored wells. It was unknown whether
these wells were in use. The remaining residents are connected to the Harnett County

water supply system.
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The closest school to the Dunn/Erwin landfill is Triton High School. The school
is located approximately one mile southwest of the landfill property and therefore not

shown on the Local Area Map. The Schools' water is supplied by the Town of Erwin.

Commercial/lndustrial Buildings and Other Potential Sources Of Contamination.

There is only one commercial or industrial business that has been identified
withi\n the 2,000 feet perimeter of the landfill. The company is a bottled gas company
located along the Durham and Southern railroad line approximately 1,700 feet west of
the north west property line of the landfill.

There are no other sources of potential contamination within the 2,000 feet
perimeter of the landfill except the landfill itself. Water samples collected from
monitoring wells surrounding the existing, unlined cells have exhibited high levels of
volatile organic compounds (VOC's) and metals. A detailed assessment of the extent
and nature of the groundwater contamination at the Dunn/Erwin landfill is currently
being conducted. Once the extent of the problem is determined, a remediation plan will

be implemented upon approval by NCDEHNR.

Potable Wells and Well Documentation.
The Harnett County Department of Health does not require well permits for the
installation of private water wells. Therefore, specific information regarding private

wells within the 2,000 feet perimeter of the property is limited. Local well drillers in the _

area were contacted regarding general information pertaining to well installation in the
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area. The wells that have been instalied in the general area have been bored and are
in the range of 20 inches to 24 inches diameter. Total depth of the wells were in the
40 feet to 50 feet range. The yield has been in the range of 5 to 20 gallons per minute.

No information exists on the depth or yield of smaller diameter drilled wells.

Historic Sites.

An archaeological survey was conducted in June 1991. This area included the
area slated for the Subtitle D landfill site. Although the survey recorded three
prehistoric sites, no historic sites were noted in the study area. The survey is included
as Attachment |l to this report. See Section IV, Location Restriction Demonstration,
for further detail regarding correspondence with the North Carolina Department of
Cultural Resources and the archaeological survey performed at the proposed landfill

site.

Existing Topography and Other Features.

The Local Characterization Map shows the existing topography within the 2,000
foot perimeter of the site. This map was generated by using USGS Quadrangle Maps
for Dunn and Coats, North Carolina. It shows the general surface water drainage
patterns and watersheds, perennial and intermittent streams. There are no rivers or
lakes within the 2,000 foot perimeter of the landfill boundary. The 100-year floodplain
shown on Sheet C-3 was not mapped by the Corp of Engineers. According to the Corp,

the 100 year floodplain for this area ranges from 5 ' feet for the upstream section to

-7



seven feet for the down stream section. Sheet C-3 shows a conservative approximation

of the 100-year floodplain for this area. See Section Il, Appendix A for correspondence

relating to the determination of the floodplain.




DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS

P.O. BOX 1890
WILMINGTON, NORTH CAROLINA 28402-1890

R ETENTION OF March 13, 1995

Plan Formulation and
Economic Section

Mr. Tom Wainwright

McKim and Creed Engineers
5625 Dillard Road, Suite 117
Cary, North Carolina 27511

Dear Mr. Wainwright:

This is in response to your March 6, 1995, facsimile and subsequent check
dated March 9, 1995, for $105, regarding the request for flood hazard
information for a proposed landfill extension near Stewart’s Creek, just
upstream of the CSX Railroad, Harnett County, North Carolina. The site, as
shown on the map in your facsimile, is Jocated about two miles northeast of
Erwin, North Carolina.

We do not have detailed flood elevation information at this site.
Stewart’s Creek, which borders the westerly edge of the site, and an unnamed
tributary stream of Stewart’s Creek, which flows through the site from
northeast to southwest, are mapped approximately as special flood hazard
areas, as shown on Panel 37085C0112 D of the April 16, 1990, Harnett County
Flood Insurance Rate Map. However, based on an approximate method developed
by the United States Geological Survey for determining depth of flooding, we
estimate that the 100-year flood height for the downstream (southerly) end of
this property is about seven feet above the normal streamflow level of
Stewart’s Creek. This elevation varies to about 6-1/2 feet above normal
streamflow along Stewart’s Creek at the upsiream (northerly) end of the site
and to about 5-1/2 feet above normal streamflow level along the tributary
where it crosses the upstream (northeasterly) border of the site.

You also requested available information on benchmarks near the site.
Enclosed is a copy of elevation reference mark (RM) data from the Harnett
County, North Carolina, Flood Insurance Study, dated April 16, 1990, and a
copy of a portion of Panel 112. It appears that RM8 is nearest to the site.
Its location is highlighted on the attached copy of Panel 112.

If we can be of further assistance in this or any other flood plain
matter, please do not hesitate to contact us.

Sincerely(]lJ

. \J!v\ »a CUﬁ2\~_§\\\
William R. Dawson, P.E.
Chief, Engineering and

Planning Division

Enclosures

Printed on @ Recycled Paper
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—MARK

1

ELEVATION REFERENCE MARKS

FLOOD INSURANCE
RATE MAP
PANEL

0085

0085

ELEVATION

190.07

184.42

158.08

DESCRIPTION
OF LOCATION

PK nail in southeast abutment of SR
1516 bridge over Buies Creek

North Carolina Geodetic Survey disk
flush with ground located 800 feet east
of intersection of SR 1519 and U.S.
Route 421, about 84.7 feet north of
centerline of U.S. Route 421, on 15-
foot embankment '

chiseled cross in northwest end of
metal rail of SR 1519 bridge over
Buies Creek

PK nail in edge of pavement on
upstream side of U.S. Route 421 at
centerline of culvert under road

PK nail in north edge of pavement at
centerline of SR 2009 bridge over
Juniper Creek

PK nail in north edge of pavement at
centerline of U.S. Route 421 bridge
over Juniper Creek

PK nail in southeast end of rail on
Homestead Road bridge over Stewarts
Creek, in mobile home park

PK nail in southeast wingwall of SR
1725 bridge over Stewarts Creek

PK nail in northeast post of access
road bridge over Juniper Creek, west
of filtration plant

PK nail in southeast wingwall of SR
1769 bridge over Juniper Creek

chiseled cross in northeast end of
headwall of SR 1726 bridge over
Stewarts Creek
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0 Cross sections. The were based on hydraulic consideration;
gard to fequirements of the Federal Emergency Management Agency.:
“my widths in some areas may be too narrow to show to scale, Refer to
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| base flood elevations apply only landward of the shoreline.

p incorporates approximate boundaries of coastal barriers established
the Coastal Barrier Resources Act (PL 97-348).

* 9n reference marks are described in the Flood Insurance Study Report.

‘ste limits shown are current as of the date of this map. The user should
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o t to the issuance of this map.

mmunity panel revision history prior 1o countywide mapping, refer to
whity Map History in the Flood Insurance Study Report.

joining panels, see separately printed Map Index.
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SECTION Il GEOLOGIC AND HYDROGEOLOGIC REPORT

A.

Geologic and Hydrogeologic Report

The site Geologic and Hydrogeologic Report as required by rule 15A NCAC

13B.1618(3) can be found in Attachment 1. The study was prepared in accordance

with the requirements set forth in Rule 75A NCAC 13B .1623. The report consists
of three components, as follows:

. A report entitled: “SUBSURFACE EXPLORATION DUNN-ERWIN
LANDFILL, HARNETT COUNTY, NORTH CAROLINA,” by Froehling &
Robertson, Inc., (F&R) September 1986 sealed by a professional engineer
(PE),

. A report entitled: “GEOLOGIC AND HYDROGEOLOGIC STUDY FOR
DUNN-ERWIN LANDFILL EXPANSION, “ by Westinghouse Environmental
and Geotechnical Services, Inc. , (WR) July 1991sealed by a PE and a
professional geologist (PG),

. A Supplemental Geologic and Hydrogeologic Evaluation (SGHE) provided

by McKim & Creed.

The F&R report primarily contains soil boring information. The WR report contains
additional soil boring data, physiography and regional hydrogeology, subsurface
conditions, and conclusions. In the SGHE, McKim & Creed has provided addition
information on groundwater levels, subsurface characterization, and location

restriction requirements. Table 1 of the SGHE shows the summary of all applicable

-1



‘ regulations regarding the geological and hydrogeological site study, and their

respective references.
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SECTION IV: LOCATION RESTRICTION DEMONSTRATION

A. Introduction

The following section has been prepared in accordance with 154 NCAC
13B.1622 regulations. Issues related to airport safety, floodplain, wetlands, State
Nature and Historic Preserve, water supply watersheds, and endangered and
threatened species are discussed below. Geotechnical considerations such as the
potential presence of unstable areas, faults, and seismically active areas are also
discussed below.

An archaeological survey was performed by Archaeological Research
Consultants, Inc. in accordance with North Carolina Office of State Archaeology
standards. The report summarizing the results of the archaeological survey and the
potential impact of the proposed landfill on cultural resources is presented in

Attachment |l of this report.

. Airport Safety
The closest airport to the Dunn/Erwin landfill is the Harnett County Airport located
between NCSR 27 and the Cape Fear River northwest of Erwin. The Harnett County

airport runway is approximately four and one-third miles (23,195 ft.) west northwest of

the Dunn/Erwin landfill. Consequently, the landfili facility is outside of the 10,000-foot

buffer required between a landfill and an airport serviced by turbine-powered aircraft.
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However, the proposed site will be within a five mile radius from the airport. Therefore,
the Harnett County Airport and the Federal Aviation Administration, will be notified of
the proposed lined landfill, as specified in 75A NCAC 13B.1622(b). Section 1V,
Appendix A contains a copy of the notification letters sent to the Harnett County Airport
and the Federal Aviation Administration (FAA). A copy of a letter sent to the FAA
requesting verification of airport locations in the vicinity of the landfill and a copy of the
FAA response letter are also included in Section IV, Appendix A. Any responses from

the FAA will be included as part ot the Site Application Report.

. Floodplain
Neither the existing vertical expansion unit nor the proposed lined landfill are

within the 100-year floodplain based on research of floodway maps. See Sheet C-3

for location of the estimated 100-year floodplain boundary. The 100-year floodplain

shown on Sheet C-3 was mapped per the Corp of Engineers instructions in their March
13, 1995 letter to Mr. Tom Wainwright of McKim and Creed. According to the Corp,
the 100-year floodplain for this area ranges from 5 V% feet for the upstream section to
seven feet for the downstream section. Sheet C-3 shows a conservative
approximation of the 100-year floodplain for this area. Please refer to Section I,
Appendix B for a copy of the Corp correspondence regarding floodplain determination

in this area.




. D. Wetlands

A wetland delineation was performed and subsequently approved by the U.S.
Army Corps of Engineers on April 10, 1991. Approval was requested in December
1994 for modification to the wetlands under Sections 14 and 26 of the Nationwide
permit. Approval was subsequently granted as shown in the letters from Department
of Enviromental Management (DEM) and the Corp. Section IV, Appendix B contains
a copies of the wetlands approval letters regarding this issue. Sheet C-3 shows the
approved wetlands boundary. As shown on this sheet, the proposed landfill lies

outside the wetlands ahd therefore will not impact these areas.

E. Fault Areas
. Based on our review of available literature (USGS Geologic Map of North
| Carolina), no evidence can be found of any known or suspected faults that have had
displacement in Holocene time within 200 feet of the site. The closest major fault is the

Nutbush fault. This fault is located approximately 30 miles northwest of the site.

F. Seismic Impact Zones.
North Carolina Solid Waste Management defines a seismic impact zone as an
area with a ten percent or greater probability that the maximum horizontal acceleration
in lithified earth material, expressed as a percent of the earth’s gravitational field(g),

will exceed 0.10 g (0.10 times the acceleration due to gravity) in 250 years. Based on

our review of available literature, the proposed site is not located in a seismic impact
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area. This region of the Coastal Plain Province is considered to be inactive relative to
potential seismic and tectonic activity. Figure 1 in Appendix C of this section shows
the major earthquake zones of the‘ Eastern United States. Figure 2 in Appendix C of
this section shows a reproduced portion of the U.S. Geological Survey Map MF2120
(Map C) from “Probabilistic Earthquake Acceleration and Velocity Maps for the United
States and Puerto Rico”, by Algermissen et al, 1990. The proposed landfill is located
within an area where the peak acceleration will not exceed 0.10 g in 250 years
according to that document. Additional discussion of the model used to make this

prediction is included in Appendix C of this section.

. Unstable Areas

The preliminary boring information and a reconnaissance of the site do not
suggest the presence of any widespread weak or unstable areas to be present. Soil
conditions were encountered in the borings that ranged from very dense to very loose
relative densities. Variations in soil strength and settlement characteristics of the soils
within individual landfill cells will be evaluated in greater detail during the design

phase.

. Cultural Resources.
As stated in a March 20, 1991 letter from David Brook, Deputy State Historic
Preservation Officer with the North Carolina Department of Cultural Resources, to Mr.

Charlie Musser, McKim & Creed Engineers, there are no structures of historical or
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archaeological importance located within the proposed landfill planning area. Mr.

Brook’s comments were made in accord with G.S. 121-12(a) and Executive Order XVI.

In addition, Mr. Brook recommended that a comprehensive survey be conducted
by an experienced archaeologist to identify the presence and significance of
archaeological remains that may be damaged or destroyed by the proposed landfill.
This survey was performed by Mr. Thomas Hargrove of Archaeological Research
Consultants, Inc. and is included in Attachment |l to this report. A copy of this report
was submitted to Mr. Brook for review and comment. A copy of Mr. Brook's comments

is included in Appendix C of this section.

l. State Nature and Historic Preserve
According to Mr. Ken Huband, NCDEHNR Division of Parks and Recreation, the
only state park within Harnett County is Raven Rock State Park. The landfill is not
located within Raven Rock State Park and therefore, the proposed landfill would not

impact any land designated as State Nature and/or Historic Preserve.

J. Water Supply Watersheds
According to Ms. Suzanne Hover, NCDEHNR Water Quality Section, all of the
existing and proposed Dunn\Erwin Landfill Facility drains to Stewart Creek and its
unnamed tributaries. These streams are all designated as Class C Nutrient Sensitive
Waters (NSW). Class C is a general classification for all waters that are neither used

for recreational purposes nor for water supply.
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K. Endangered and Threatened Species
‘ Correspondence to and from the U.S. Fish and Wildlife Service Ecological
Services is documented in Appendix E of this Section. The latest correspondence
from Candice Marino ( Acting Endangered Species Coordinator), dated September 12,
1995, states that “ Based on information provided, it appears that your project site
does not contain suitable habitat for any Federally-listed endangered or threatened
species known to occur in the area”.

No additional work is contemplated based on this response.



JERRY T. BLANCHARD

Transportation .
Procurement Director
Solid Waste Management (919) 893-7536

October 6, 1995

Mr. Walter Bauer

Federal Aviation Administration
Atlanta Airport District Office
1680 Phoenix Parkway, Suite 101
Atlanta, Georgia 30349

RE: Notice of Proposed Landfill Site in Proximity to the Harnett County Airport
Dunn/Erwin Landfill '
Harnett County, North Carolina

Dear Mr. Bauer :

. In compliance with 15A North Carolina Administrative Code 13B.1622 (1) (b), this letter
is to notify you that Harnett County is submitting a site application to the North Carolina .
Department of Environmental Health and Natural Resources (NCDEHNR) for a Subtitle
D municipal solid waste landfill. The proposed landfill site is adjacent to the currently
permitted and active Dunn/Erwin Landfill Facility and is approximately four miles east
southeast of the nearest Harnett County Airport runway. Please note that a similar
notification letter has also been sent to the Federal Aviation Administration (Atlanta
Airport District Office.)

The coordinates that approximately border the entire existing and proposed landfill
property boundaries are shown below:

Approx. Boundary Latitude Longitude
Northeast 35°22' 04" 78° 39" 25"
Northwest 35°22'04" 78° 38' 42"
Southeast 35°21' 08" 78° 39' 08"
o © Southwest 35° 21' 08" 78° 38' 42"

P.O. Box 940 e Lillington, North Carolina 27546




If you have any questions regarding the proposed landfill site, please contact me at
(910) 893-7536 or C. T. Clayton, McKim & Creed Engineers, at (919) 233-8091.

SolidAVaste Management Director

cc: C. T. Clayton, McKim & Creed Engineers, P.A.



‘ Transportation JERRY T. BLANCHARD
Procurement Director
Solid Waste Management (919) 893-7536

October 6, 1995

Mr. Walter Bauer

Federal Aviation Administration

Atlanta Airport District Office

1680 Phoenix Parkway, Suite 101
- Atlanta, Georgia 30349

RE: Notice of Proposed Landfill Site in Proximity to the Harnett County Airport
Dunn/Erwin Landfill
Harnett County, North Carolina

Dear Mr. Bauer :

In compliance with 15A North Carolina Administrative Code 13B.1622 (1) (b), this letter
is to notify you that Harnett County is submitting a site application to the North Carolina
Department of Environmental Health and Natural Resources (NCDEHNR) for a Subtitle
D municipal solid waste landfill. The proposed landfill site is adjacent to the currently
permitted and active Dunn/Erwin Landfill F acility and is approximately four miles east
southeast of the nearest Harnett County Airport runway. Please note that a similar
notification letter has also been sent to the Federal Aviation Administration (Atlanta
Airport District Office.)

The coordinates that approximately border the entire existing and proposed landfill
. property boundaries are shown below:

Approx. Boundary | Latitude Longitude
Northeast 35°22' 04" 78° 39" 25"
Northwest 35°22' 04" 78° 38' 42"
Southeast 35°21' 08" 78° 39' 08"
‘ Southwest 35°21' 08" , 78° 38' 42"

P.O. Box 940 e Lillington, North Carolina 27546



If you have any questions regarding the proposed landfill site, please contact me at
(910) 893-7536 or C. T. Cla

yton, McKim & Creed Engineers, at (919) 233-8091.

cc: C. T. Clayton, McKim & Creed Engineers, P.A.



ENGINEERS

SURVEYORS

ARCHITECTS

PLANNERS

SUITE 147

BUILDING |

5625 DILLARD ROAD

CARY. NC 27541

PHONE 949/233-8091

FAX 949/233-8034

MCK[M&CREE

June 28, 1994 M&C 0006-L009.9E (13)

Mr. Walter Bauer

Federal Aviation Administration
Atlanta Airport District Office
1680 Phoenix Parkway, Suite 101
Atlanta, Georgia 30349

RE:  Airport Location Request for Landfill Transition Plans for Landfills in
Harnett County, Johnston County, and Union County, North Carolina

Dear Mr. Bauer:

The purpose of this letter is-to request your assistance in obtaining information
regarding airport locations in North Carolina so as to address a North Carolina
Department of Environmental Health and Natural Resources (NC DEHNR)
requirement governing municipal solid waste (MSW) landfill and airport proximity
restrictions. In April 1994, McKim & Creed Engineers submitted three landfill
transition plans to the NC DEHNR for Harnett County, Johnston County, and
Union County, North Carolina. In general, the purpose of the transition plans was
to have North Carolina MSW landfill owners and operators demonstrate to
NC DEHNR that the necessary measures were being taken to ensure that the
existing MSW landfills would eventually meet the requirements of the federally-
mandated Subtitle D landfill regulations.

After an initial review of the MSW landfill transition plans, NC DEHNR recently
requested that we provide evidence from the Federal Aviation Administration that
confirms the location of the public-use airports closest to these landfills. In order
to satisfactorily address the NC DEHNR's transition plan comments, we are
especially interested in learning the locations of the following:

a. runways at public-use airports that are used by only piston-powered aircraft
and that are within 5,000 feet from any of the landfills referenced above,
and

runways at public-use airports that are used by turbine-powered aircraft
and that are within 10,000 feet from any of the landfills referenced above.




Mr. Walter Bauer
June 28, 1994
Page 2

The latitudinal and longitudinal coordinates that approximately border the three
landfills' property boundaries are given below:

Harnett County (Dunn-Erwin) Landfill

Approx. Boundary Latitude Longitude
Northeast 35°22' 04" 78° 39' 25"
Northwest 35°22' 04" 78° 38' 42"
Southeast 35°21' 08" 78° 39' 08"
Southwest 35°21' 08" 78° 38' 42"

Johnston County Landfill

Approx. Boundary Latitude Longitude
Northeast 35°31' 23" 78° 25' 23"
| Northwest 35° 31" 46" 78°26' 11"
Southeast 35° 30" 34" 78° 25' 30"
Southwest 35° 30" 41" 78° 26' 22"
Union County Landfill
Approx. Boundary Latitude Longitude
Northeast 35°02' 19" 80° 27" 30"
Northwest 35° 02' 34" 80° 28' 06"
Southeasf 35° 01' 55" 80° 27" 46"
Southwest 35° 01' 55" 80° 27' 57"

& MKIMECREED



Mr. Walter Bauer
June 28, 1994
Page 3

We appreciate your assistance in this matter. Please call me if you need any
further information in processing this request.

Respectfully,
McKIM & CREED ENGINEERS, P.A

M&;ﬁxu,q 3.£.

Michael J.E. Sanchez, EIT
Project Engineer

/mjes

cc: C.T. Clayton, P.E.

\304162009.93U 3Vfaa. let
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US.Department Atlanta Airports District Office

of Transportation 1680 Phoenix Parkway, Suite 101

Feder:il Aviation Atlanta, Georgia 30349-5421

Administration

Jou 20 199 RECEIVED
JHr 2 5 1994
hasi.......... ..

Mr. Michael J. E. Sanchez

McKim & Creed-Engineers, Surveyors, Architects, and Planners
Dillard Road, Suite 117, Building 1

Cary, North Carolina 27511

Dear Mr. Sanchez:

Your letter of June 28, 1994, regarding public-use airports,
requests the name, other information and the distance to
three landfill areas. Based on the coordinates provided, in
a 6-mile search around the given points, our database shows
no existing public-use airports within 10,000 feet.
Enclosed is a copy of each print-out.

We would 1like to call your attention to the fact that the
Federal Aviation Administration (FAA) recommends that
operators proposing new or expanded landfill sites within 5

statutory miles (26, 400 feet) of a runway end notify the
airport owner and FAA. Please notice that all the airports
identified by our computer circle search are within that
distance from the points given in your letter.

Please call if we may be of further assistance.

Sincerely,

Walter Bauer
Program Manager

Enclosures

ccC:

Mr. Richard W. Barkes, Div. of Aviation, NC DOT, w/o Enc.

PARTNERS IN CREATING TOMORROW'S AIRPORTS



»"J alter Bauer

une 28, 1994
age 2

The latitudinal and longitudinal coordinates that approximately border the three
andfills' property boundaries are given below:

darnett County (Dunn-Erwin) Landfill —Closesr L gvorng RRER 15 HARNETT CouN Ty Wehgy Ezuwm
/ /

S

Approx. Boundary Latitude

Longitude DISTANCE T6 ARP

[FEET)

@ Northeast
@ Northwest
© Southeast

@ Southwest

35°22' 04"
35° 22' 04"
35°21' 08"

35°21' 08"

78° 39" 25"
78° 38 42"
78° 39" 08"

78° 38' 42"

23,195,19
26,7/1. 35

22,099.55

28, 112. 04

Io!nston County Landfill -~ CLoSgsr (proine pzed 14 AN ST Copespirye LRI 3y rer o n
/ 7

Approx. Boundary Latitude Longitude

Northeast

@ Northwest

DISTANCE T8 Arp
(Fe€r)

35°31" 23" 78° 25' 23" /2, 519. $o

35° 31" 46" 78° 26' 11" 14, 832, S0 -

@ Southeast

@ Southwest

UnOion County Landfill - 7#2 QLo =57
2

35° 30° 34" [6,077,2%:

78° 25' 30"

35° 30" 41" 78° 26' 22" 14,76%.79

CANDING LREZ 1S U,S, HELIPORT | WINGATE | NC
Approx. Boundary Latitude
@ Northeast

Northwest
‘ \Q Southeast

: @ Southwest

Longitude TISTRNCE TO ARP

(FEET)

35°02' 19" 80° 27" 30" T3 007 iU

35° 02' 34" 80° 28' 06" 25, 463,73

35° 01" 55" 80° 27" 46" 21,272, 74

350 o]o 55" 800 27' 57" :—// g/ 8 ) 4’),

ARP =AiRrfORT REFERECE FOINT




JUBJECT: AIRPORT/HELIPORT SEARCH,

OINT i'a LATITUDE: 35-22-04.0 ; AND LONGITUDE: 78-39-25.0
MILES SEARCHED = 6

Page No. L
07/11/94
LANDING AREA FACILLTIES IN STATE
T
Y U
: s
ST CITY AIRPORT NAME ~ SITE NO. E E TDiST. LATITUDE LONGITUDE
, (FeeT)
NC DUNN BETSY JOHNSON MEM 16676.51 H PR 35-18-48  78-38-09
HOS
NC DUNN NATIONAL ESTATES 16676.5 A PR 35-16-13  78-34-25
INC '
NC ERWIN ' HARNETT COUNTY 16707.1 A PU %3,195,19 35-22-43  78-44-01

. SUBJECT: AIRPORT/HELIPORT SEARCH,

[OINT 1,b LATITUDE: 35-22-04.0 ; AND LONGITUDE: 78-38-42.0
MYLES SEARCHED = 6

Page No. 1
07/11/94
LANDING AREA FACILITIES IN STATE
T
YU
P S
ST CITY AIRPORT NAME SITE NO. E E LATITUDE LONGITUDE
NC DUNN BETSY JOHNSON MEM 16676.51 H PR 35-18-48 78-38-09
HOS
NC DUNN NATIONAL ESTATES 16676.5 A PR 35-16-13 78-34-25
INC
NC ERWIN ' HARNETT COUNTY 16707. 1 A PU 2467/) 35-22-43 78-44-01



SUBJECT: AIRPORT/HELIPORT SEARCH,

FoiNT 1.4 LATITUDE:

Page No.
07/11/94

ST CITY

NC DUNN
NC 'DUNN

NC ERWIN
NC LINDEN

35-21-08.0 ;

MILES SEARCHED = 6

1

LANDING AREA

AIRPORT NAME

BETSY JOHNSON MEM
HOS

NATIONAL ESTATES
INC

HARNETT COUNTY
SURLES

SUBJECT: AIRPORT/HELIPORT SEARCH,

PoinT 1.c LATITUDE:
MILES SEARCHED = 6

Page No.
07/11/94

ST CITY

NC DUNN
NC DUNN

NC ERWIN
NC LINDEN

1

35-21-08.0 ; AND

LANDING AREA

AIRPORT NAME

BETSY JOHNSON MEM
HOS

NATIONAL ESTATES
INC

HARNETT COUNTY
SURLES

AND

LONGITUDE:

FACILITIES IN STATE

SITE NO.

16676.51

16676.5

16707.
16866.5

—

LONGITUDE:

FACILITIES IN STATE

SITE NO.

16676.51
16676.5

16707.1
16866.5

78-38-42.0

T

Y U

P S

E E LATITUDE
H PR 35-18-48
A PR 35-16-13
A PU 28113 35-22-43
A PR 35-15-01
78-39-08.0

T

YU

P S

E E LATITUDE
H PR 35-18-48
A PR 35-16-13
A PU 2900’ 35-22-43
A PR 35-15-01

LONGITUDE

78-38-09
78-34-25

78-44-01
78-44-59

LONGITUD!

78-38-09
78-34-25

78-44-01
78-44-59




SUBJECT: AIRPORT/HELIPORT SEARCH,
POINT 2,a LATITUDE: 35-31-23.0 ; AND LONGITUDE: 78-25-23.0
MILES SEARCHED = 6

Page No.
07/11/94

ST CITY

NC SMITHFIELD
NC SMITHFIELD

l"

LANDING AREA

AIRPORT NAME

HOLT 'S LAKE
JOHNSTON COUNTY

SUBJECT: AIRPORT/HELIPORT SEARCH,

FoiINT 2.b LATITUDE:

35-31-46.0 ; AND

MILES SEARCHED = 6

Page No.
07/11/94

ST CITY

NC SMITHFIELD
NC SMITHFIELD

1

LANDING AREA

AIRPORT NAME

HOLT 'S LAKE
JOHNSTON COUNTY

FACILITIES IN STATE

Y U

PSS ‘
SITE NO. E E LATITUDE
17101.2 A PR -35-27-51
17101. A PU /23/4% 35-32-33

LONGITUDE: 78-26-11.0

FACILITIES IN STATE

T

Y u

P S
SITE NO. E E LATITUDE
17101.2 A PR 35-27-51
17101. A PU 483250 35-32-33

LONGITUDE

78-22-52
78-23-21

LONGITUDE

78-22-52
78-23-21



SUBJECT: AIRPORT/HELIPORT SEARCH,

PoINT 2.C LATITUDE: 35-30-34.0 ; AND LONGITUDE: 78-25-30.0
MILES SEARCHED = 6

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

T
Y
P
E

ST CITY AIRPORT NAME SITE NO. LATITUDE LONGITUDE

NC SMITHFIELD HOLT'S LAKE 17101.2 PR 35-27-51  78-22-%2
NC SMITHFIELD JOHNSTON COUNTY 17101. PU /6°77.2% 35-32-33 78-23-21

SUBJECT: AIRPORT/HELIPORT SEARCH,

POINT 2.d LATITUDE: 35-30-41.0 ; AND LONGITUDE: 78-26-22.0
MILES SEARCHED = 6

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

T
Y
P
E

ST CITY AIRPORT NAME SITE NO. LATITUDE LONGITUDE

NC SMITHFIELD HOLT S LAKE 17101.2 A PR 35-27-51 18-22-52
NC SMITHFIELD JOHNSTON COUNTY 17101. A PU /876399 35-32-33 78-23-21




SUBJECT: AIRPORT/HELIPORT SEARCH,

foiNT 3 a LATITUDE: 35-02-19.0 ; AND LONGITUDE: 80-27-30.0
MILES SEARCHED = ¢

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

ST CITY

T
Y
P
E

SITE NO. LATITUDE

AIRPORT NAME LONGITUDI

NC MONROE UNION MEM HOS

HELI

ARANT
U.S.HELIPORT
UNNAMED

16926.1 PR 34-58-04 80-31-25

NC WINGATE

NC WINGATE
NC WINSTON SALEM

17217.7 PR 35-03-22
- 17217.71 PU 33,607, 14 34-59-04
00000. 00 PR 35-05-28

80-27-00
80-25-17
80-22-24

SUBJECT: AIRPORT/HELIPORT SEARCH,
FPoinT 9.b LATITUDE: 35-02-34.0 :
MILES SEARCHED = 6

AND LONGITUDE: 80-28-06.0

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

CITY

MONROE
MONROE

WEST MONROE
WINGATE
WINGATE
WINSTON SALEM

AIRPORT NAME

EDWARDS FARM
AIRPORT

UNION MEM HOS
HELI

SIMMONS

ARANT
U.S.HELIPORT
UNNAMED

SITE NO.

00000. 000

16926.1

00000. 000
17217.7
17217.71
00000.00

T
Y
P
E

PR

PR
PR

LATITUDE

35-04-16
34-58-04

35-00-12
35-03-22

PUS #6373 34-59-04

PR

35-05-28

LONGITUD!

80-34-59

80-31-25

80-34-21
80-27-00
80-25-17
80-22-24




. SUBJECT: AIRPORT/HELIPORT SEARCH,

POINT 5Ai LATITUDE: 35-01-55.0 ; AND LONGITUDE: 80-27-57.0
MILES SEARCHED = 6

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

ST CITY AIRPORT NAME SITE NO. LATITUDE LONGITUL

NC MONROE - UNION MEM HOS 16926.1 PR 34-58-04 80-31-2:
HELI

NC WINGATE ARANT 17217.7 PR 35-03-22 80-27-0¢
NC WINGATE U.S.HELIPORT 17217.71 PU#,%:8,4) 34-59-04 80-25-1"
NC WINSTON SALEM UNNAMED 00000. 00 PR 35-05-28 80-22-2-

SUBJECT: AIRPORT/HELIPORT SEARCH,

PoinT 2. LATITUDE: 35-01-55.0 ; AND LONGITUDE: 80-27-46.0
MILES SEARCHED = 6

Page No. 1
07/11/94

LANDING AREA FACILITIES IN STATE

CITY AIRPORT NAME SITE NO. LATITUDE LONGITU

MONROE UNION MEM HOS 16926.1 PR 34-58-04 80-31-2
HELTI

WINGATE ARANT 17217.7 PR 35-03-22 80-27-0

WINGATE U.S.HELIPORT 17217.71 PU»>»™.74 34-59-04. 80-25-1

WINSTON SALEM UNNAMED 00000. 00 PR 35-05-28 80-22-2
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State of North Carolina
Department of Environment,
Health and Natural Resources

Division of Environmental Mcnag'fament

James B. Hunt, Jr., Governor
Jonathan B. Howaes, Secretary .
A. Preston Howard, Jr., P.E.. Direcfor

" ea .

DEM Project # 95103

APPROVAL of 401 Water Quality Certl&lcatlon and ADDITIONAL CONDITIONS

- Mr. Neil Emory, County Manger
County of Harnett

P.0. Box 759 c HL E [:ﬁ'k:
Lillington, N.C. 27546 . U

Dear Mr. Emory:

You have our approval 10 Place fill myterial in 2.18 acres of wetlands or waters for the purpose
of land fill expansion at Hamnen County land fill on SR 1724, as you described in your application
dated 30 January 1995. After reviewing yoyr application, we have decided that this fill is covered by
General Water Quality Certification Numbers. 2671 and 2732. These certifications allow you 10 use
Nationwide Permit Numbers 26 and 14 w they are issued by the Corps of Engineers.

This approval is only valid for the purpose and:design that: you described in your application.: If -
you change your project, you must notify up and:you.may be required-to send us a new application;
For this approval to be valid, you must w the: conditions listed .in the attached' certification. Waste
disposal arcas shall be no closer.than-300 10.Stewart’s Creek...In adlition, you:should get any.
other federal, state or local permits before' you go ahead with your: project: ‘

If you' do not accept any of the condi -of:this certification; you may ask for.an adjudicatory
hearing. You must act within 30 days of th¢ date that you receive this letter. To ask for a hearing,
send a written petition which conforms to apter 1S0B of the North Carlina General Starutes to the
Office of Administrative Hearings, P.O. Bok 27447, Raleigh, N.C. 27611-7447. This certification and
~ its conditions are final and binding unless ypu ask for a hearing.

This letter completes the review of the. Division of Environmental Management under Section 401
of the Clean Water Act. If you have any questions, please telephone John Domey at 919-733-1786.

Sincere

ston' Howard, I rﬁ.’

Attachment .
cc:  Wilmington District Corps of Enginers
Corps of Engineers Wilmington Fielcf Office
Fayetteville DEM Regional Office '
Mr. John Domey
Central Files
Mark Ashness; McKim and Creed 95103.1tr

P.O. Box 29535, Raleigh. North Carolino 27626-0535 Telephone 919-733-7015 FAX 919-733-2496
An Equal Opportunity Affimative Action Employer S0% recycisd/ 10% post-consumer paper
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'GENERAL CERTIFICATION FOR PROJECTS ELIGIZLE

FOR CORPS OF ENGINEERS NATIONWIDE PERMIT NUMBER 14 (ROAD
. CROSSINGS) '

. This General Certifigation is issued 1. conformity with the
requirements of .Section 401, Public Laws 92-500 and 95-217 of the
United States and subjecy to the 'North Carolina Division of Envi-
ronmental Management Regulations in 15 NCAC 2H, Section .. 0500
and 15A NCAC 2B .0109 and .0201 for the discharge of Zill mate-
rial to waters and wetlard areas as described in 33 CFR 330
Appendix A (B) (14) of tHe Corps of Engineers regulatiens (i.e.,
Nationwide Permit No. 14).The category of activities shall
include any fill activity for road crossing and is limited to
fill less than one-third |of an acre. This Certification replaces

Water Quality Certificat
1987 and Water Quality C
ary 21, 1882.

ion Number 2177 issued on November 5,
rtification Number 2666 issued on Janu-

- The State of North Carolina certifies that the spacified
category of activity will] not violate Sections 301, 302, 303, 306
and 307 of the Public Laws 92-500 and 95-217 if conducted in
accordance with the condiltions hereinafter set forth.

Conditions of Certifi

(93]

Ln

ation:

ubstantial modification of

is General Certification regiires writ-

; om the Division of Environmental Man-
égement. Projects which impact waters orly és not
require written ncurrence. ,

1f written corcurfrence is not issued by the Tivision of
gement within 45 days from -eceipt of a
on by the Division's 401 Ce-tification
then 401 Certification is Zeemed to be
the' applicant follows all c=her

Géneral Certification unle:zs

tion is reqguested in writing by the
signee;

1ll is limited to the minim:m needed
ssing;

idth shall be minimized as -uch as

at ‘no practicable alternatie exists;
ediment and erosion contrel practices
event violations of the aprropriate
ality standard (30 NTUs in streams and
ted as trout waters by DENM; 25 NTJs in
ses, and all lakes and rese-vcirs: and
aters);

taken to prevent live or frzsh concrete
ontact with waters of the =zate until
ardened;

te-specific conditions may >e added to

Proposed fill or
wetlands under t
ten concurrence f

complete applicatfi
Office in Raleig
issued as long as
conditions of thi.
additional infor
Director or his d
The width of the.
for the actual cr
That the roadwzy

practicable ari t
That estalklisr=4
are utilized to

turbidity water

rivers not design
gll saltwater 21la
i0 NTUs in trcut

ll2asures shall be
Zrom coming inzo

the concrete r.zs

That additionzl sf

~



{

projects proposed under this Certification in order to

ensure -compliance with all applicable water
effluent standards;

quality and

8. Concurrence from DEM that this Certification applies to
an individual p#oject shall expire three years from the
date of the covexr letter fxrom DEM.. ’

Non-compliance with
forth by a specific fil
this Certification for

The Director of the
Management may require
individual certificatio
~activity, if it is dete
a significant adverse e
waters so that existing
.axe precluded.

Public hearings may
group of applications p
in the public’s best in
lina Division of Enviro

This is the 1lst day
- DIVI

By

gencert.l4a
jrd/gc

WQC #2732

or violation of the conditions herein set
‘project shall result in revocation of
he project. ‘

North Carolina Division of Environmental
ubmission of a formal application for
for any project in this category of
mined that the project is likely to have
fect upon water quality or degrade the
uses of the wetland or downstream waters

be held for specific applications or

ior to a Certification decision if deemed
erest by .the Director of the North Caro-
mental Management. ,

of May, 1992

$ION OE~ENVIRONMENTAL MANAGEMENT
e[ g«/
¢eorge T./Bverett, Director




-and 307 of

GENERAL CERTIFICATION FOR PROJECTS ELIGIBLE

-

~

FOR CORPS OF ENGINEERS NATIONWIDE PERMIT NUMBER 26 ({EADWATERS

AND ‘ISOL

ATED WETLANDS }-

This General Certlflcatlc ]
Public Laws 92-500 and $5-217 of ths

requirements- o Section 401,
United States and subject to:

ronmental Managemont Regulati
.0109 and .03

and 15A NCAC 2B
rial to navigable waters and

above the headwaters or to w¢

the surface tributary system
waters of the United States

described in 33 CFR 330 Appe
neers: rengaulons (i.e., Nat
of activities shall include

‘andéd isolated wetlznd and wat
in the 1loss or substential m
of waters of the United Stat
Ceztification rxeplaces Water
issued on-November 5, 1987.

North Carol]

activity will no
the Public Laws 9
with the conditid

The State of
category of

accordance

ondxglons oi Cert lIlC&t

Proposed £ili or sub
one-third of an acre
requires written ¢

1.

<

inz certifies that the

pncurrence

nis issued in conformity with the

the North Carolina Division of Envi-
ons in ISA 'NCAC 2H, Section .0500

01 for the discharge. of £ill mate-
zdjacent wetland areas which are
tland areas that are not a part of
to interstate waters or navigable
i.e., isolated wetlands) as

dix A (B) (26) of tha Ccrps of Engi-
onwide Permit No. 26). The categoxry
ny £ill activity in_ thess headwaters
r areas where the activity results
dification of not more than 10 acres
s, including wetlands. This )
QLallty Cerulzlcatwoﬁ Niumber 2176

sczcified
202, 303,

violate Sections 301, 398

P-500 and 95-217 if conducted in
hs hereinafter set forth.

rqn
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rivers not designat
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of the cover ~l’e"cter from DEM.

'Ndn—tompliénée with gr violation of the conditions here1n se:
" forth by a specific.fill [project shall result in revocation of
this Certlﬁlcatlon for tr pYQ)ect Al

The Director of the borth Carollna Division of Env1row—=nga1
Management may require sybmission of a formal application for
.individual certification |for. -any, project in this category cf.
activity, if it is deternlined that the proge *t is likely tc have
a significant adverse efiflect upon watex gquality or degrade -he
vaters. So that existing uyses of the wetland or downstream waters
are precluded.

-

"Public hearings may be held for specific applications cr
group of applications. prilr to-a Certification decision if deemss
in the public’s best int est by the Director of the North laro-
lina Division of Env1ron. ntal Management .

This is the 2ist day pf January, 19892

DIVISIpD:

gencert .26
jrd/gce

WQCH 2671




May 4, 1995
Regulatory Branch

Action ID No. 199502198 Nationwide Permit No. 14 (Road Crossing) and
Nationwide Permit No. 26 (Headwaters and Isolated Waters)

County of Harnett

ATTN: Mr. Neil Emory

Post Office Box 759

Lillington, North Carolina 27546

Dear Mr. Emory:

Please reference your application dated January 11, 1995, in which you
requested Department of the Army (DA) authorization to discharge fill material
into 0.25 acre of jurisdictional wetlands located above the headwaters of
Stewart Creek, under Nationwide Permit #14 and 1.93 acre of the same wetland
system under Nationwide Permit #26. All proposed fill will be used to create
road crossings in association with the land fill expansion in Harnett County
on State Road 1724, near Erwin, North Carolina.

For the purposes of the Corps of Engineers' Regulatory Program, Title 33,
Code of Federal Regulations {(CFR), Part 330.6, published in the Federal
Register on November 22, 1991, lists nationwide permits. Authorization was
provided, pursuant to Section 404 of the Clean Water Act, for discharges of
dredged or fill material into headwaters and isolated waters. Also,
authorization pursuant to Section 10 of the Rivers and Harbors Act of 1899 and
Section 404 of the Clean Water Act, was provided for fills for roads crossing
waters of the United States (including wetlands and other special aquatic
sites). Your 0.25 acre of fill is authorized under Nationwide Permit #14
provided:

a. The width of the fill is limited to the minimum necessary for the
actual crossing;

b. The fill placed in waters of the United States is limited to a filled
area of no more than one-third acre. Furthermore, no more than a total of 200
linear feet of the fill for the roadway can occur in special aquatic sites,
including wetlands;

€. The crossing is culverted, bridged or otherwise designed to prevent
the restriction of, and to withstand, expected highflows and the movement of
aquatic organisms;

d. The crossing, including all attendant features, both temporary and
permanent, is part of a single and complete project for crossing of a water of
the United States; and

e. For fills in special aquatic sites, including wetlands, the permittee
notifies the District Engineer (DE) in accordance with the "Notification®
general condition.
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Authorization was provided, pursuant to Section 404 of the Clean Water
Act, for discharges of dredged or fill material into headwaters and isolated
waters. The remaining 1.93 acres of fill is authorized under Nationwide
Permit #26. Your work is authorized by these nationwide permits provided it
is accomplished in strict accordance with your submitted plans, the enclosed
conditions, and provided you receive a Section 401 water quality certification
from the North Carolina Division of Environmental Management (NCDEM). You
should contact Mr. John Dorney, telephone (919) 733-1786, regarding water
quality certification. This nationwide permit does not relieve you of the
responsibility to obtain other required State or local approval.

These verifications will be valid for two years from the date of this
letter unless the nationwide authorization is modified, reissued or revoked.
These verifications will remain valid for the two years if, during that
period, the nationwide permit authorization is reissued without modification
or the activity complies with any subsequent modification. If during the two
years, the nationwide permit authorization expires or is suspended or revoked,
or is modified, such that the activities would no longer comply with the terms
and conditions of the nationwide permit, activities which have commenced or
are under contract to commence, in reliance upon the nationwide permit, will
remain authorized. This is provided the activities are completed within
twelve months of the date of the nationwide permit's expiration, modification
or revocation.

Questions or comments may be addressed to Mr. Scott McLendon, Wilmington
Field Office, Regqulatory Branch, telephone (910) 251-4725.

Sincerely, FILENAME: 43emor
CESAW-CO-El/sm
CESAW-CO-E/W
CESAW-CO~E
MAIL § ¢

G. Wayne Wright CESAW-CO-E ES

Chief, Regqgulatory Branch

Enclosure

Copy Furnished (without enclosure):

Mr. John Dorney
Division of Environmental Management
North Carolina Department of
Environment, Health and
Natural Resources
Post Office Box 29535
Raleigh, North Caroclina 27626-0535
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SOURCE: Algermissen. S. T, et al, Probabilistic Earthquake Acceleration for the United
States and Puerto Rico: U.S. Geological Survey Map MF2120 (Map C)
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Text for Probabilistic Map shown in Figure 9. Source: Algermissen, S.T. et al, 1990,
P(obabilistic Earthquake Acceleration and Velocity Maps for the United States and Puerto
Rico: U. S. Geological Survey Miscellaneous Field Studies Map MF-2120, Map C

MISCELLANEOUS FIELD STUDIES
MAP MF-2120
SHEET 1 OF 2

INTRODUCTION

The ground-motion maps presented here (maps A-D) show the expected
seismic-induced or earthquake-caused maximum horizontal acceleration and
velocity in rock in the contiguous United States, Alaska, Hawaii, and Puerto
Rico. There is a 90 percent probability that the maximum horizontal
acceleration and velocity shown on the maps will not be exceeded in the time
periods of 50 and 250 years (average return period for the expected ground
motions of 474 and 2,372 years). Rock is taken here to mean material having a
shear-wave velocity of between 0.75 and 0.90 kilometers per second.
(Algermissen and Perkins, 1976). Mapped values shown here for the contiguous
United States are modified from those of Algermissen and others (1982) by
accounting for statistical uncertainty in the ground-motion attenuation ‘
relations and in the magnitude-fault rupture length relation, as described in
the following discussion. Algermissen and others (1982) provide details and
background information concerning the development of the ground-motion hazard
maps that are only generally described herein.

HAZARD MODEL

The calculation of the ground motions is based on the assumptions that
earthquakes are exponentially distributed with regard to magnitude and
interoccurrence time and uniformly distributed in space with regard to source
zones and source faults. The exponential magnitude distribution is an
assumption based on empirical observation. The assumption of an exponential
interoccurrence time is that of a uniform distribution in time (the Poisson
process) and is consistent with historical earthquake occurrence insofar as it
affects the probabilistic hazard calculation. Large earthquakes closely
approximate a Poisson process, but small shocks may depart significantly from
a Poisson process. The ground motions associated with small earthquakes are
of only marginal interest in engineering applications and consequently the
Poisson assumption serves as a useful and simple model. The usefulness of the
Poisson process in the engineering analysis of earthquake ground motion has
been known for a long time (see, for example, Lomnitz, 1974; a recent
treatment of the problem justifying the use of the Poisson process even where
large earthquakes may be quasi-periodic is given by Cornell and Winterstein,
1988). 1In general, use of the Poisson process provides appropriately
conservative values of ground motion for engineering purposes if sites of
interest are affected by more than two sources of earthquakes.




Spatially, in the model used here, seismicity is grouped into discrete
aveas termed seismic source zones or seismic source faults. The ideal
characteristics of a seismic source zone or fault is that it have seismicity
and should represent a reasonable seismotectonic or seismogenic structure or
zone. A seismotectonic structure or zone is taken here to mean a specific
geologic feature or group of features that are known to be associated with the
occurrence of earthquakes. A seismogenic structure or zone is defined as a
geologic feature or group of features throughout which a style of deformation
and tectonic setting are similar and for which a relationship between this
deformation and historic earthquake activity can be reasonably inferred. If a
seismotectonic or seismogenic structure or zone cannot be identified, the
seismic source zone is based on historical seismicity. In source zones,
earthquakes are modeled as either point ruptures or linear ruptures of finite
length. Earthquakes modeled as linear ruptures of :finite length are
approximations or generalizations of real (known) faults or of hypothetical

(inferred) faults. Strikes of inferred faults are modeled parallel to
regional structural trends. '

Development of probabilistic ground-motion maps using the concepts
outlined above involves three principal steps: (1) delineation of seismic
sources; (2) analysis of the magnitude distribution of historical earthquakes

or paleoseismicity in each seismic source; and (3) calculation and mapping of

the extreme cumulative probability, Fhax t(a), of ground motion, a, for some
time, t. ' !

Once the sources have been delineated and the distribution of earthquakes
likely to occur in each source zone or along a fault is decided upon, the
effect at each site due to the occurrence of earthquakes in each source zone

or for each fault can be computed using suitable ground-motion attenuation
curves.

From the cumulative distribution of ground motion, F(a), at each site,
the expected number of times a particular amplitude of ground motion is likely
to occur in a given period of years at the site is calculated, and,
consequently, the maximum amplitude of ground motion in a given number of
years corresponding to any level of probability may be obtained. The

probability, Frax t(a8), of not exceeding some amplitude, a, during a
particular exposute time, t, is given by:

'¢t[1°F(a)]v
Fmax,t(a) - e

where ® is the mean rate of occurrence of earthquakes used to generate F(a).

TREATMENTS OF UNCERTAINTY

The probabilistic model, seismic source zones, and data used in the
computation of the present maps are, with some exceptions noted below, from
Algermissen and others (1982). The principal change from the Algermissen and
others (1982) maps is that uncertainty in attenuation and fault rupture length

have been included in the calculation. We briefly recapitulate the
assumptions used here. '




The fault rupture length relat® nship used for the maps is that of Mark
(1977). The acceleration attenuation for the western United States is from
Schnabel and Seed (1973), modified for the eastern United States by
Algermissen and others (1982). The velocity attenuation used in the )
preparation of the maps was developed by Perkins and others (unpublished data,
1989) using a data set and methods of analysis similar to that of Schnabel and
Seed (1973). The estimates of uncertainty for fault rupture length and
attenuation are taken from McGuire and Shedlock (1981). McGuire and Shedlock
(1981) give a standard deviation for Mark’s (1977) fault rupture relationship
of loglo (rupture length) = 0.52 for a given magnitude and a standard
deviation for the Schnabel and Seed (1973) attenuation relationship of 1n
(acceleration) = 0.62. The same standard deviation, lne (velocity) = 0.6 .
was assumed for the velocity attenuation curves developed by Perkins and
others (unpublished data, 1989) because they were developed in a manner
similar to the Schnabel and Seed (1973) acceleration curves and show

comparable variability. For computational purposes, the probability of a
value greater than 60 was set to zero.

MODIFICATIONS IN SOURCE MODELS AND MINIMUM MAGNITUDE

The changes from the Algermissen and others (1982) source model involve
the removal of modeled faults (linear ruptures) in seismic source zones 104,

» and 115 (see Algermissen and others, 1982) in the eastern United States
and an increase in the modeled minimum magnitude earthquake from 4.0 to 4.6
ML. Source zone 104 encompasses the Ramapo fault zone; zone 107, the eastern
Massachusetts thrust province; and zone 115, the Clarendon-Linden lineament.
Earthquakes from these sources, as well as other earthquakes in the eastern
United States, were modeled as point sources in preparing the present maps
because of continuing uncertainty in relating seismicity to the Ramapo fault
(compare Aggarwal and Sykes, 1978, with Ratcliffe, 1981, 1982) and an apparent
growing consensus that the rupture lengths for earthquakes in the eastern
United States are relatively short (Electric Power Research Institute,

1987). Eastern U.S. sources in general, therefore, are adequately modeled by
point sources at the scale of the national maps. Finite ruptures were

retained in the New Madrid, Missouri, area (zone 87), where very large
earthquakes may occur.

Minimum magnitudes of interest to ground-motion hazard models become
particularly important in regions of low-to-moderate earthquake activity when
attenuation variability is modeled (Bender and Campbell, 1989). There are
relatively few large earthquakes in the eastern United States; small and
moderate earthquakes therefore dominate the ground-motion hazard. Attenuation
variability allows these small earthquakes to produce some high peak ground
motions. Because the maps represent a fixed nonexceedance probability (10
percent in the given exposure times), these high amplitudes from small _
earthquakes dominate the ground-motion estimates even though these amplitudes
are of short duration and generally do not cause significant damage to
engineered structures. For that reason, we have raised the minimum magnitude
of earthquakes of concern from 4.0 (Algermissen and others, 1982) to 4.6
herein. Considerably more research is needed before this issue can be
resolved entirely satisfactorily. One statistical approach that might merit
use in future hazard mapping efforts uses a tapered distribution of low-
magnitude earthquakes wherein some, but not all, small earthquakes generate
high-amplitude ground motions of engineering significance (Bender and
Campbell, 1989). Nonetheless, the parameters of such a distribution remai.. to
be defined by empirical earthquake damage data.
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Although raising the minimum magnitude has lowered the probabilistic
ground motion at some places in the eastern United States, the principal
effect of incorporating attenuation uncertainty in the calculations has been
to raise the map values. The higher the ground-motion values on the maps of
Algermissen and others (1982), the greater is the increase in those values
when attenuation uncertainty is taken into account. For the most active
faults in California, the increase in ground motion may be as much as a factor
of two oh the 250-yr exposure time map. Along the San Andreas fault system,
including the San Jacinto and Elsinore faults and the southern extension of the
Newport-Inglewood faults, levels of acceleration exceed 80 percent of the
acceleration of gravity, and velocities exceed 80 centimeters per second.

- These areas are delineated by contours marked >80 (either percent of gravity.

or centimeters per second) and are principally on the 250 year exposure time
maps. For long exposure times, the ground-motion maps are influenced greatly
by the parameter variabilities assumed for attenuation and velocity, resulting
in peak values of acceleration and velocity that are very large along highly
active faults. Special studies are required in these areas of high expected
ground motion to more accurately constrain sources of uncertainty in '
estimating near-field ground motions to be considered in seismic design.

AREAS OUTSIDE THE CONTIGUOUS UNITED STATES

Using the data and the probabilistic model of Thenhaus and others (1982),
the ground-motion maps for Alaska were recomputed to include fault rupture
length and attenuation variability. The same standard deviations for fault
rupture length and attenuation as used for the contiguous United States were
used in the recomputation of the Alaska ground-motion maps.

The ground-motion maps for Hawaii and Puerto Rico are provided here for
completeness and are taken directly from the "NEHRP Recommended Provisions for
the Development of Seismic Regulations for New Buildings, Part 2, Commentary"
(Federal Emergency Management Agency, 1985). The only modification of the
maps is the conversion of the velocity contours from inches per second to
centimeters per second to conform with units used on the other maps. The
ground-motion values shown for Hawaii and Puerto Rico do not represent the
results of a particular probabilistic ground-motion calculation but are
weighted averages of the ground-motion estimates available at the time of the
Applied Techmology Gouncil (1978)_study. _However, the mapped values are
reasonable and in general agreement with our preliminary studies of
probabilistic grouvnd motion in these areas.
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RECEIVED
MAR 25 1994

North Carolina Department of Cultural Resources

James G. Martin, Governor Division of Archives and History
Patric Dorsey, Secretary William S. Price, Jr., Director

March 20, 1991

Mr. Charlie Musser

Manager of Environmental Services
McKim & Creed Engineers, P.A.
5580 Centerview Drive, Suite 100
Raleigh, N.C. 27606

Re: Harnett County Landfill Project
ER 91-7896

Dear Mr. Musser:

Thank you for your letter of March 5, 1991, concerning the above project.

We have conducted a search of our files and are aware of no structures

of historical or architectural importance located within the planning
area.

There are no known recorded archaeological sites within the project
- boundaries. However, the project area has never been systematically
surveyed to determine the location or significance of archaeological
resources. It is likely that Archaic period sites are located within
the project area and will be affected by landfill construction.

We recommend that a comprehensive survey be conducted by an experienced
archaeologist to identify the presence and significance of archaeological
remains that may be damaged or destroyed by the proposed project.
‘Potential effects on unknown resources should be assessed prior to the
initiation of construction activities. o

Enclosed. jg a list of archaeological consultants who have conducted or
expressed an interest in conducting contract work in North Carolina.
Individual files providing additional information on the consultants may

be examined at the State Historic Preservation Office's Office of State
Archaeology, 421 North Blount Street, Raleigh. If additional names are
desired, you may consult the current listing of the members of the

Society of Professional Archeologists, or contact the society's current
secretary/treasurer, J. Barto Arnold, III, P.0O. Box 13265, Austin, Texas
78711-3265. Any of the above persons, or any other experienced archaeologist,
may be contacted to conduct the recommended investigation.

109 East Jones Street ® Raleigh, North Carolina 27601-2807




Mr. Charlie Musser
March 20,1991, Page Two

These comments are made in accord with G.S. 121-12(a) and Executive
Order XVI. If you have any questions regarding them, please contact Ms.
Renee Gledhill-Earley, environmental review coordirator, at 733-4763.

Sincerely,

avid Brook
Deputy State Historic Preservation Officer

DB:slw

Enclosure




North Carolina Department of Cultural Resources

James G. Martin, Governor

Division of Archives and History
Patric Dorsey, Secretary

William S. Price, Jr., Director

August 9, 1991

Mr. Charlie Musser

Manager of Environmental Services
McKim & Creed

5580 Centerview Drive, Suite 100
Raleigh, N.C. 27606

-Re: Dunn-Erwin Landfill, Harnett County
ER 91-7896, ER 92-7014

Dear Mr. Musser:

We have reviewed the archaeological survey report by Thomas H. Hargrove
and offer our comments.

For purposes of compliance with Section 106 of the National Historic

Preservation Act, we concur that the following properties were determined
not eligible for listing in the National Register of Historic Places:

\

31HT176, 31HT177, 31HTL178

In general the report meets our office's guidelines and those of the
Secretary of the Interior.

The above comments are made pursuant to Section 106 of the National
Historic Preservation Act of 1966 and the Advisory Council on Historic

Preservation's Regulations for Compliance with Section 106, codified at
36 CFR Part 800.

. Thank you for your cooperation and consideration. If you have questions
concerning the above comment, please contact Renee Gledhill-Earley,
environmental review coordinator, at 919/733-4763.

Sincerely,
Dakv% Brook {
Deputy State Historic Preservation Officer

. ) DB:slw
@ T. Hargrove

109 East Jones Street ® Raleigh, North Carolina 27601-2807




FISH AND WILDLIFE SERVICE
Ecological Services
Post Office Box 33726
Raleigh, North Carolina 27636-3726
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Thank you for your letter requesting information or recommendations from the
U.S. Fish and Wildlife Service. This form provides the Service's response
pursuant to Section 7 of the Endangered Species Act, as amended (16 U.S.C.
1531-1543), and the Fish and Wildlife Coordination Act (16 U.S.C. 661-667d).
re: DUNN [ERWIO LANDEILL — HARNETT CounTyy

Project Name/Locatlon/County

Buaust g4, 1995 | §4€

Date of Incoming Letter Log Number

The attached page(s) list(s) the Federally-listed species which
may occur within the project impact area.

Based on the information provided, it appears that your project site
does not contain suitable habitat for any Federally-listed
endangered or threatened species known to occur in the area.

Due to staffing limitations, we are unable to conduct a field
visit or make site-specific comments; therefore, we take "no action”
on this project. If further information becomes available which
affects our position, we will forward additional comments to you.
This response should not be construed as a "no effect" or "no
objection" conclusion to potential project impacts.

If the proposed project will be removing pines greater than or equal
to 30 years of age in pine or pine/hardwood habitat, surveys should
be conducted for active red-cockaded woodpecker cavity trees in

appropriate habitat within a 1/2 mile radius of project boundaries.
If red-cockaded woodpeckers are observed within the project area or
active cavity trees found, the project has the potential to
adversely affect the red- cockaded woodpecker, and you should contact

" this office for further information.

@mwl&u, Yadas qf I2)95

ﬂﬁ%; Endangered Spec es Coordinator Date
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SECTION V: LOCAL GOVERNMENT APPROVAL

A: Local Government Approval: 75A NCAC 13B.1618(c)(5)

According to rule 15A NCAC 13B.1618(c)(6)(d)(1) and (2) an existing facility proposed

for designation as a new facility is exempt from the requirements of Subparagraph(c)(5)
if the site study meets the following criteria: (1) The facility boundary delineated ’in
accordance with Subparagraph (c)(6) of rule .1618 is the same boundary described in
the boundary described in the current permit; and (2) the areal limits of the proposed
MSWLF unit is within the approved disposal area approved by the current pérmit. The
proposed lined landfill meets both of these requirement and therefore this rule applies

and the facility is exempt from the requirements of Subparagraph (c)(5).
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SECTION VI:  FACILITY PLAN

A. Introduction

This subsection of the proposed facility plan was prepared in accordance with
15A NCAC 13B.1619(e)1 as required under 15A NCAC 13B.1618(c)(6) as part of a
municipal solid waste (MSW) landfill facility site application. The following discussion
addresses each of the requirements for a site application specified under the

subsection shown in bolded italics below.

B. Type of Wastes Specified For Disposal

The proposed landfill phase covered under this site application is referred to on
the Facility Plan drawing C-3 as Phase IV. The proposed unit will receive the same
type of wastes that are currently being disposed of in the current landfill, which .is
primarily MSW. In addition, asbestos containing materials (ACM) will be received at
the proposed landfill and managed in accordance with 40 CFR 61 requirements.

Asbestos disposal will be in a designated area separate from other waste materials.

Other materials such as yard waste, scrap tires, white goods, and recyclables will be

handled and disposed of as performed at the currently permitted landfill

facility,however, these waste will not be disposed of in the proposed landfill units.
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. C. Average Monthly Disposal Rates and Estimated Variance

The proposed Phase IV landfill will begin to receive waste upon closure of the
existing active landfill unit, which is expected to occur at the end of 1997. Therefore,
the proposed lined landfill will be designed to accommodate five full years of waste
disposal beginning January 1, 1998.

As shown on the waste volume computations spreadsheets included in Section
VI, Appendix A , the estimated daily waste weight is projected to increase steadily
through the year 2002 at the same rate as the expected population growth. The
following table summarizes the estimated daily waste weight and monthly disposal

rates (in tons and cubic yards) for each one year period from 1997 through 2002.

ESTIMATED ESTIMATED ESTIMATED
DAILY WASTE MONTHLY MONTHLY
WEIGHT DISPOSAL RATE DISPOSAL RATE

(tons) (tons) (cubic yards)
224 5824 14,560
227 5902 14,755
229 5954 14,885
231 6006 15,015
233 6058 15,145

Although the anticipated waste disposal rates are projections based on measured

waste tonnages received at the Harnett County landfill, various assumptions were
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incorporated in converting the measured values into expected future waste disposal
rates. These assumptions include the following:

1. The estimated daily waste weight in 1997 is equal to 222 tpd, as derived in the

Harnett County Transition Plan for the existing permitted facility.

The percent increase in the estimated daily waste weight for the years
1998through 2002 is equal to the percent increase in population projected for

these same years.

Population projections were obtained from the Harnett County Planning
Department, which received the projection from the State Data Center.

Consequently, because of the number of variables involved in establishing the
projected waste disposal rates, the actual waste disposal rates that will occur are likely

within + 25 percent of the anticipated values.

. Area to be Served by the Proposed Facility
Similar to the existing permitted landfill facility, the proposed landfill unit will

receive all of the Harnett County’s MSW.

. Segregated Management Procedures at On-Site Facilities
The following waste management procedures are currently practiced at the

existing permitted facility and will be applied to the proposed landfill unit, as well.




Operation of the Landfill

The following summarizes the proposed daily operation of the Dunn\Erwin facility,

as required under . 1625(b)(2) and as presented in the operation drawings referenced

below.

1. All solid waste will enter the facility by way of NCSR 1724 and will be weighed.

Only solid waste, as defined by 15A NCAC 13(B) will be accepted. See Sheet

C-3 for location of entrance road and scales.

Municipal solid waste will be directed to the disposal area located on the west

side of the access road past the weigh scales. Daily operation of the vertical

expansion area is detailed below:

a)

Waste is dumped by the hauler onto the working face either from the top
of the fill slope down onto the face or from the bottom of the working face
and pushed up onto the face. Either way, the waste is pushed into the
cell by the equipment operator. This process generally keeps operating
activity working in the dry.

At the start of a new layer on the top surface of the landfill, berms will be
made at the perimeter of the layer and the waste will be placed at the toe
of the berms by the hauler.

Once placed onto the working face, all waste will be compacted to an
appropriate density using a Trash Master Compactor.

The horizontal surface of the municipal solid waste landfill unit will be
covered with one foot of soil cover at the end of each operating day.

Fabrisoil, a synthetic cover material, will be used to cover the working
(vertical) face every Monday through Friday that the landfill is in
operation. One end of the Fabrisoil will be anchored down at the bottom
of the working face. The cover material will be moved by attaching the
other end of the material to landfill operating equipment and pulling the
sheet to cover or uncover the working face. Adequate tie downs will be
provided along the edges to prevent the Fabrisoil from blowing off the
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working face. The material will extend a minimum of ten feet beyond the
working face and will be replaced, as necessary, when no longer
serviceable.

At the end of each Saturday, a minimum of six inches of cover soil will be
placed on the working face and the unit will remain covered until the end
of operation on Monday or the next operating day.

After filling one layer with waste completely, but prior to commencing to
add waste to the next vertical layer, the one foot of daily soil cover added
to the horizontal working area will be removed, as needed. In this way,
waste can be added directly on top of previously placed waste. This
offers two distinct advantages: less landfill volume is used and a
homogeneous fill volume is achieved which will facilitate future methane
gas extraction.

Construction and demolition waste will continue to be directed temporarily to the
vertical expansion disposal area along with the municipal solid waste. Upon

closure of the existing landfill C&D waste will be disposed of in a permitted C&D

landfill at either the DunmErwin or Anderson Creek landfill. The proposed

Dunn/Erwin construction and demolition (C&D) landfill will be located within the
existing borrow area west of the access road immediately past the weigh scales
(see sheet C-3). Drawings for the permit application for the proposed C&D
landfill will be submitted at a future date. Currently, C&D materials are being
handled in the same manner as the municipal solid waste, and therefore, a
separate operation plan is not included for the C&D materials. A detailed
operation plan for the C&D landfill will be submitted with the permit application

for that landfill.




Presently, the Dunn\Erwin landfill receives approximately 6,000 cubic yards per
year of yard waste. The yard waste processing will be relocated from its existing
location south of the vertical expansion area to a location along the north
boundary of the facility, immediately west of the access road. The yard waste
storage area will generally stay in the existing area (see sheet C-3). The yard
waste processing area and borrow area application are included in the Transition

Plan for the Dunn\Erwin Landfill, Harnett County North Carolina, Section XIil. A

detailed description of the operation of the proposed yard waste storage is

included in that Section. Until the proposed yard waste processing and storage
area is ready to receive waste, the current daily operation of the yard waste area

will continue to be limited to the following:

a) Yard waste will enter the landfill facility and will be weighed by scales
similar to any other waste that enters the facility.

Once weighed, the yard waste will be directed to the yard waste
processing area, south of the vertical expansion area.

The yard waste will then be unloaded and segregated into leaves, and
grass clippings; limbs and stumps less than six inches in diameter, and
the remaining yard waste that does not fall into either of the first two
categories. Material received at the yard waste will be limited to
separated organic wood leaves and grass.

A Norkot Slabgrinder or similar equipment will be used to reduce waste
material size to a uniform size. Screen sizes of 1" to 4" will be utilized.
Wood waste will be stockpiled and leaves and grass clippings added to
the chipped wood and made available for the local community to use as
mulch.

Monitoring and reporting requirements will be submitted to NCDEHNR.
These requirements include:
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I Sources, type, quantity, by weight or volume, of waste received at
the facility.

il.  The quantity, by weight or volume, of mulch produced.

iii. The quantity, by weight or volume, of mulch removed from the
facility.

iv. A description of the end product and distribution or method of
disposal.

An asbestos monofill is currently in operation at the Dunn\Erwin landfill facility
and is located approximately 900 feet south (See Sheet C-3) of the vertical
expansion municipal solid waste disposal area and on the west side of the
access road. This asbestos disposal area is separated from all other disposal
areas and is clearly designated as an asbestos disposal area. Therefore, the
asbestos disposal area complies with . 1626(7)(d)(ii). Asbestos shipments are
handled in accordance with 40 CFR 51 regulations as described in the Asbestos
Management Plan included as Appendix C of this section. The asbestos waste
iIs covered immediately with soil in a ménner that does not cause airborne
conditions. Appendix B includes an NCDEHNR approval letter of the asbestos
monofill and other activities.

-Scrap tires are received at the Dunn\Erwin landfill but are currently disposed of
off-site at a permitted, private scrap tire monoﬁll, Womble Tire Monofill in western
Harnett County. However, a scrap tire monofill has been permitted for the
Dunn\Erwin facility at a site approximately 1,200 feet south of the municipal solid

waste vertical expansion area and on the east side of the access road. Appendix
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D contains a copy of the NCDEHNR approval letter for the tire monofiil and other
activities. At this time, no scrap tires are being placed in the permitted
Dunn\Erwin tire monofill.

White goods will be collected, stored, and disposed of in a safe, environmentally

sound manner meeting State-mandated regulations. There will be collection

sites at the Dunn\Erwin landfill and Anderson Creek Transfer Station. Operating

hours for each site will be from 8:00 a.m. to 4:30 p.m. on Monday through
Saturday, except for some holidays. Staff will be available at each site to provide
information and to help off-load white goods. In addition, white goods not
containing chlorofluorocarbons (CFCs) will be recycled through a scrap metal
dealer. Management of motors and capacitors will be done by the same dealer.
White goods containing CFCs will also be processed through the same dealer
if the dealer provides verification that CFCs are managed properly and if it is cost
effective for Harnett County to do so. If the need arises, Harnett County will
purchase equipment and train personnel to extract and manage CFCs, motors,

and capacitors. No fee will be collected for disposal of white goods.

F. Equipment Requirements for Operation of the Landfill-
15A NCAC 13B.1619(e)(1)(E)
The following equipment is owned by Harnett County and operated at the existing

Dunn\Erwin Landfill;

° 615C CAT Scraper




Two 613B CAT Scraper
International E-200 Pan
Two 355B Trash Master Compactor
John Deere 850 Dozer
International 250 Loader
Rubber Tire Loader
Two John Deere Tractors
Fuel Truck
Trackhoe with tree attachment

° Galleon 118 Grader

Operation of the proposed landfill unit will be similar to that currently practiced

at the existing permitted facility. Therefore, no additional equipment is required beyond

that already owned and operated by the Dunn\Erwin Landfill Facility.

Subsection lI- Landfill Capacity Information

This subsection of the proposed facility plan report was prepared in accordance
with 75A NCAC 13B.1619(e)2 as required under 15A NCAC 13B.1618 (c)(6) as part
of a municipal solid waste (MSW) landfill facility site application.
Summary

Construction of the proposed landfill facility will begin with Phase IV. In general,
construction will begin with excavation (and/or filling) to the proposed cut elevations,

which are based on maintaining a minimum four foot separation between the subgrade
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and seasonally high groundwater levels. Soils accumulated during excavation will be

stockpiled in the proposed stockpile area on the Facility Plan, Sheet C-3.

Total Operating Capacity

As shown on the waste volume spreadsheet in Section VI, Appendix A, the
operating capacity of the proposed Phase |V will be approximately 1,004,577
cubic yards. As previously mentioned, these volumes are based on historical
records of waste received and projected population growth for Harnett County.
These volumes include both the expected waste volume and weekly soil cover
volume anticipated to accumulate over the life of the proposed landfill. The total
operating capacity expected does not include the volume to be used for the final

cover upon landfill closure.

B. Operating Capacity for Each Phase of Development
The operating capacity for the only phase of development is discussed

above.

In-place Ratio of Waste to Soil

The amount of soil to be used during operations will be significantly
reduced by the use of an artificial cover for daily cover. Artificial cover material
made from high density woven polyethylene coated fabric, is proposed for

covering the working (vertical) face every Monday through Friday that the landfill
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is in operation. At the beginning of the work day, the cover material will be
moved by attaching the top end of the material to landfill operating equipment
and the sheet will be rolled over itself to uncover the working face. At the end
of the work day, the same end of the artificial cover that was attached to the
operating equipment in the morning, will be reattached to the operating
equipment and rolled back over itself to cover the waste. The material will
extend a minimum of ten feet beyond the working face and will be replaced, as
necessary, when no longer serviceable. If high wind conditions exist, used tires
may be placed around the border of the artificial cover to anchor down the
material. However, under calm weather conditions, previous experience with an
artificial cover has proven that no such anchor is necessary in order for the cover
to remain in place. At the end of each Saturday, a minimum of six inches of
cover soil will be placed on the working face and the unit will remain covered
until the beginning of operation on Monday or the next operating day. Just prior
to the further addition of waste, approximately four of the six inches of soil on the
vertical face will be removed. Appendix C of this section contains the NCDEHNR
letter approving the use of synthetic daily cover at the Dunn\Erwin facility.

The nearly horizontal surface formed at the top of each ten-foot waste lift
will be covered with one foot of soil cover at the end of each operating day. After
filling one layer with waste completely, but prior to commencing to add waste to
the next vertical layer, the one foot of daily soil cover added to the horizontal

working area will be removed, as needed. In this way, waste can be added
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directly on top of previously placed waste. This resuits in less waste of valuable

landfill space on clean soil and a more homogenous fill volume, which will
facilitate future potential landfill gas extraction.

Although the waste to soil ratio is approximately 4:1 under standard
operating practices in which six inches of soil is used for daily cover on the
working face, this ratio is unrealistically low when using an artificial cover for
daily cover as proposed for the new landfill. In addition, approximately 75% of
the one-foot intermediate soil cover, which will be placed on the horizontal
surface at the top of each ten-foot lift, will be removed prior to addition of waste
to the next ten -foot lift. Consequently, this will serve to further increase the
waste to soil ratio. Therefore, for the purpose of estimating the total landfill
volume required for a five-year period, a conservative waste to soil ratio estimate

of 8:1 will be assumed.

Available Soil Resources from On-Site Sources and Required Soil
Quantities

Construction of the proposed landfill facility will begin with Phase V. In
general, construction will begin with excavation to the proposed cut elevations,
which are based on maintaining a minimum four foot separation between the
lowest landfill subgrade and seasonally high groundwater levels. Phase IV will
be constructed all at once. The soil volume to be excavated during Phase IV

construction in order to reach the proposed cut elevations shown on C-6, is
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estimated to be approximately 210,700 cubic yards (cy). This soil will be used
for fill material and to construct the perimeter berm surrounding the landfi!!
perimeter. There will be approximately 84,000 CY of material remaining after
construction which will be stockpiled for use as daily cover or operational cover.

Additional soil needs include: approximately 81,000 cy of clay for
construction of the composite liner; 81,000 CY of soil; 126,000 CY of weekly
cover soil; and 141,000 cy of final cover soil. These materials, which total
429,000 cy, will be obtained from on site and off site sources.

In summary, the total borrow soil needed for construction of the proposed
landfill phase is approximately 429,000 cy while the borrow available on site is
about 243,000 cy. Therefore, a net soil volume of 177,000 cy will need to be
obtained from off-site sources. Potential off-site borrow sources will be

researched during Permit to Construct Application Preparation.

Estimated Operating Life of the Proposed Landfill

The proposed Phase IV landfill is expected to begin receiving waste on

January 1, 1998 once the existing landfill reaches capacity. In accordance with

15A NCAC 13B.1619(c)(1), Phase IV is designed to contain an estimated five
years of waste and cover soil. This would result in Phase IV reaching capacity
in 2002. The waste initial and final contours shown on Sheet C-6 and C-8,
respectively, have been conceptually designed to provide sufficient capacity to

accommodate the waste volumes presented in Section VI, Appendix A, Table 1.
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Consequently, it appears at this time that the proposed landfill site will ultimately
be capable of providing five years of operating life to Harnett County. However,
because a conservative approach was used in the conceptual design of the

proposed landfill phase, it is possible that the phase could potentially

accommodate larger volumes. During the construction design phase, the detailed

design of the future phase will be adjusted in accordance with the additional
design hydrogeological investigation to be completed to provide only five years
of capacity. If land is still available after Phases IV has been designed, a
decision will be made as to whether sufficient land remains to begin an additional

phase within the area granted the site suitability permit.

Subsection lll - Containment and Environmental Control Systems

This subsection of the proposed facility plan report was prepared in accordance
with 75A NCAC 13B.1619(e)3 as required under 154 NCAC 13B.1618 (c)(6) as part
of a municipal solid waste (MSW) landfill facility site application. The following
discussion provides a brief description of the basic design concepts that will be
incorporated into the proposed landfill phase so as to prevent contamination of the
surrounding areas and groundwater by providing containment of the waste and to

facilitate landfill operations.




Base Liner System

The bottom of the base liner system will be at a minimum elevation four

feet above the seasonally high groundwater table elevation. The clay liner will

consist of 24-inch thick compacted clay with a permeability of no more than 1 x
107 cm/sec. Immediately on top of the clay liner, a geomembrane liner with a
water vapor transmission rate less than or equal to 0.03 gm/m? - day will be

installed.

Leachate Management System
The leachate management system will consist of leachate collection,
pretreatment, and disposal. The following discussion provides a brief overview

of the proposed components of this system.

Leachate Collection System.

A leachate collection system will be constructed directly above the
composite liner and will effectively collect and remove leachate from the landfill
while maintaining a minimum 24-inches of separation between the waste and the
‘base liner system. The leachate collection system will include a drainage layer,
a pipe network with cleanouts, and the necessary filters designed to prevent
physical clogging and promote leachate collection and removal from the landfill.

As shown on Sheet C-7, the collection system will discharge to a sump outside




the perimeter berm and from there will be pumped to the proposed pretreatment
unit located within the existing borrow area at the north end of the landfill.

Pretreatment Unit.

The leachate pretreatment unit will be located just northwest of the
currently permitted landfill, within the current borrow area. The groundwater
remediation system will likely be incorporated into the leachate management
system in order to provide pretreatment of the collected leachate. This
remediation system will be designed in accordance with the findings of the
groundwater assessment currently being performed at the existing facility. The
pretreatment unit will consist of an aerated lagoon and ancillary units needed to

reduce the Biological Oxygen Demand (BOD), volatile organic compound, and

metals concentrations potentially exhibited by the leachate. In addition, this

lagoon will serve as a temporary storage facility prior to disposal of the treated
leachate. Sludge removed from the lagoon will be tested and subsequently

incorporated into the landfill.

On-Site Disposal.

After being treated at the pre-treatment plant, leachate will then be
pumped to the northwest corner of the site to be used in a proposed constmcted
wetlands.

An application for the constructed wetlands will be submitted to the

appropriate agencies.
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Final Cap System

In accordance with 175A NCAC 13B.1627(c)(1), the final cap will have a
permeability less than or equal to that established for the base liner system. This
will consist of 18-inches of compacted clay that has a permeability of no more
than 1 x 10”° cm/sec and a geomembrane to prevent infiltration into the closed
landfill. In addition, a minimum six-inch soil layer capable of sustaining

vegetative growth will be placed on top of the low permeability layer in order to

prevent sedimentation and erosion. A gas venting system will be incorporated

into the final cap so as to minimize gas pressure which could potentially develop
as a by-product of the waste degradation. A typical final cap system is shown on

the preceding page.

Erosion and Sediment Control

The proposed landfill will be developed in five to ten foot lifts sloped to
promote drainage away from the working area. As the landfill is filled, but before
exceeding the surrounding grade elevation, temporary berms will be used to
prevent stormwater from flowing into the landfill and temporary slope drains will
be used to divert stormwater that enters the landfill away from the working area.
Once the fill elevation exceeds the surrounding grade elevation, temporary slope
drains will be lain from the top of the landfill down along the side slopes to a
channel around the toe of the landfill. In addition, as filling activities occur at the

landfill and the landfill sides are raised, berms will be constructed at regular
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intervals along the side slopes to collect and divert stormwater landing on the
side slopes. Stormwater drainage will be achieved on the top of the landfill by

maintaining an adequate top surface slope (> 5%) so as to convey stormwater

away from the working face. These berms will prevent stormwater from flowing

long distances down the side slopes, which could potentially result in erosion
problems. The drainage channel around the toe of the landfill will convey
accumulated stormwater to a sedimentation basin near the toe of the landfill as
shown on the Proposed Facility Plan. The proposed sedimentation basins will
be designed for the 25-year, 24-hour storm event, in order to comply with 75A
NCAC 13B.1625(b)(3)(B).

It should be noted that by filling the landfill in lifts and by progressively
constructing the stormwater drainage system as described above, the site may
be easily closed out at any time during the facility life with minimal effort needed

to control stormwater runoff.

Drainage Control and Water Protection Requirements
In addition to the slope drain and channel system described above, the
facility will be monitored daily to prevent any solid from being disposed of into
ponded water resulting from heavy rains. The landfill operator will also reserve
areas close to the access road to deposit waste during inclement weather.
Landfill operations will be conducted in a manner that will avoid discharge

of pollutants into wetlands, and will therefore, prevent violation of Clean Water

VI-19




Act discharge regulations or North Carolina water quality management plan
requirements.
Gas Monitoring

Outdoor gas monitoring stations will consist of a gas monitoring well that
will be constructed so that the well screen is positioned within the geologic
stratum that is most likely to allow for methane gas migration. Indoor gas
monitoring stations will be located in the lowest part of the buildings being
monitored and will involve collection of ambient methane gas measurements.
Monitoring will be conducted on a quarterly basis, at a minimum, or more often,

as necessary.
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ASBESTOS MANAGEMENT
General Description

1. . The referenced landfill will receive properly
..packaged asbestos and dispose of the asbestos
~in the monofill'ae shown on the plans.

2.7 "The design sﬁora&%'capacity_of the asbestos -

nmonofill - is 27,400 cubic yards an expected
life of 20 years. '

Regulatory Requirements

The disposal site for asbestos waste will be owned and
operated in accordance to N.C. Regulations. Material
delivered to6 the sanitary landfill must be sealed in a
leak-proof container with an OSHA specified label that
includes the name of the waste generator. ‘Upon delivery
and prior to disposal of the asbestos into the landfill,

the following information must be provided to the
operator:

1. Name, address and telephone number of the
generator

Name, address,

and telephone numnber of the
transporter

Name, address and telephone number of the
North Carolina Asbestos Branch.

4, Quantity of waste

5.

Date ﬁaﬁerial was transported to disposal
facility

The above will be provided on Form-1 as shown in Appendix

II of this report and herein referred to as a Waste
Shipment Record.

Upon provision :of the. above, the operator of the yard

waste facility will insure that the form has been
properly executed and certify by signature that the waste
is properly described, labeled and packaged.

ﬁith%g.ao days of execution of the waste shipment record,
the disposal operator must return one copy of the
shipment record fully executed and. signed by the

generator, unless a discrepancy is noted. If a

discrepancy is noted, the disposal operator will inform




State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Solid Waste Management

James B. Hunt, Jr., Governor
Jonathan B. Howes, Secretary
Willilam L. Meyer, Director

December 21, 1993

Mr. '.-Ierry Blanchard,Director
Harnett County Transportation/Procurement
P.O. Box 940

Lillington, North Carolina 27546

Subject: Harnett County(Dunn-Erwin Landfill)
Yard Waste Facility
" Tire Monofill
Asbestos Monofill

Dear Mr. Blanchard: |

The Solid Waste Section has received the-completeness review information,
submitted to the Section, by McKim & Creed Engineers, P.A., on your behalf.. The
information presented in this submittal is consistent with the requirements for the
above referenced facilities and hereby informs Harnett County to proceed with
activities associated with these facilities. Please note, that the above mentioned
activities are allowed under the existing permit for the Dunn-Erwin Sanitary landfill,
and will need to be referenced in the “transition plan* to be submitted prior to
April 9, 1994. Operational practices for the referenced facilities shall be in accordance
with Solid Waste Management Rules, 15 NCAC 13B.

If you have 'any ‘questions about this approval letter, please contact the
undersigned at (970). 486-1197 or James C. Coffey at (919} 733-06

Sincerely,
SN A lmas _C
im Barber : mes C. Coffey, SuperViso
Eastern Area Engineer Permitting Branch
Solid Waste Section Solid Waste Section
cc:  Terry Dover-Eastern Area Supervisor
Mark Fry-Waste Management Specialist
Neil Emory-County Manager ~
C.T. Clayton, P.E.-McKim & Creed

Fayetteville Regional Office
Raleigh Central Office

"Fayetteville Regional Office
225 Green Street, Stite 601, Fayetteville, North Carolina 28301 Telephone 910-486-1191 FAX 910-486-1791
An Equal Opportunity Affirmative Action Employer 50% recycled/ 10% post-consumer paper




State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Solid Waste Management

James B. Hunt, Jr., Governor
Jonathan B. Howes, Secretary
William L. Meyer, Director

December 22, 1993

Mr. Thomas J. Ellis, P.E.
Project Engineer, McKim & Creed
Suite 117, Building 1

5625 Dillard Road

Cary, North Carolina 27511

RE: Request for use of Fabrisoil from Phillips Fibers Corporation
for daily cover.
Harnett County (Dunn-Erwin) Landfill, Permit #43-02
Harnett County (Anderson Creek) Landfill Permit #43-03

Dear Mr. Ellis:

The Solid Waste Section has reviewed your request to use
Phillips Fibers Corporation Fabrisoil as an alternative to daily
soil cover. Your proposal is hereby approved with the following
conditions:

1. Within 30 days of receipt of this letter develop and
submit for Section approval an operatlonal plan to
include all methods, procedures and practices involved.
Mail the operational plan to me at Fayetteville Regional
Office, Solid Waste Section, 225 Green Street, Suite 601,
Fayetteville, North Carolina 28301.

Approval is granted for use at Harnett County Landfills
#43-02 and #43-03 only as daily cover for units receiving
household waste i.e., approval does not apply to any
approved Land Clearing-Inert Debris (LCID) or
Construction and Demolition (C&D) Landfill units at these
facilities.

Approval is granted for Harnett County Landfill #43-02
until the Transition Plan for this facility is approved
by the Section and becomes a condition of the permit.

Fayettevile Regional Office
225 Green Street, Suite 601, Fayetteville, North Carolina 28301 Telephone 910-486-1191 FAX 910-486-1791
An Equal Opportunity Affirmative Action Employer 850% recycled/ 10% post-consumer paper




Mr. Ellis
December 22, 1993
Page 2

This approval is subject to immediate revocation if the use of
this synthetic daily cover results in a threat to the public health
or environment.

If you have any questions concerning this matter, please
contact me at (910) 486-1191.

Sin rely,

[Aar S. F /V)/

Wastle Management Specialist
Solid Waste Section

MSF:cft

cc: Terry Dover
Jim Barber
Jim Coffey
Jerry Blanchard

Central Files - Harnett County - #43-02 P




SUPPLEMENTAL GEOLOGIC AND HYDROGEOLOGIC REPORT

Prepared by McKim & Creed Engineers, PA

September 1995




Introduction

The Supplemental Geologic and Hydrogeologic Evaluation (SGHE) is intended to
consolidate and supplement the geologic and hydrogeologic data already available for the
~ site in the Froehling & Robertson, Inc.(F&R) and Westinghouse Environmental and
Geotechnical Services (WR) reports. The SGHE was prepared by McKim & Creed in
general accordance with the parts of Rule 75A NCAC 13B .1623 that were either not

specifically or adequately addressed in the WR or the F&R reports, as shown in Table 1.

15A NCAC 13B.1623(a)(3)

There is a total of 31 borings, piezometers, and monitoring wells within the 26-acre
footprint and surrounding area of the proposed lined landfill as shown in Table 2. In
addition, ten test pits were excavated by McKim and Creed in surrounding areas of the
lined landfill. Sheet C-5 of this Site Application Plan shows the locations of the borings,
piezometers, monitoring wells, and test pits. The boring logs and well construction records
can be found in the F&R report and WR, in Attachment 1, Appendices A and B,

respectively.

15A NCAC 13B.1623(a)(5)
In August 1995, ten test pits were excavated by McKim and Creed in the areas
proposed for the construction and demolition (C&D) landfill, leachate storage pond, and

a designated borrow area. Test pit logs are shown in Attachment 1, Appendix C of this

supplemental. The additional information obtained from these test pits is described as

follows:




Test Pit Data

A total of ten test pits were excavated to depth ranging from 9 to 21
feet. Four test pits were located in the area planned for the leachate storage
pond and C&D area, and six test pité in the designated new borrow area,
numbered TP-1 through TP-4, and TP-5 Through TP-10, respectively.
Approximate test pit locations are shown on Sheet C-5 of the application
drawings. Groundwater level measurements were performed about five

hours after the test pits were excavated. Soil conditions in the specific test

pit logs are discussed below. Conclusions regarding the suitability of the

area for future placement of the leachate storage basin and C&D landfill, and
the suitability of the proposed borrow area are also presented below. Test
pit logs are shown Attachment 1, Appendix C attached herein. USCS soil
classifications of test pit soils are estimated based on visual field
classification of these soils (no laboratory tests were performed). Test pit
depths and water levels in the test pits were measured with respect to
ground surface elevation using a tape measure. Therefore, all depths and
elevations in this report are approximate. Table 3 provides a summary of
approximate water table elevations observed in the test pits between three

to five hours after they were excavated.

Area Planned for Leachate Storage Basin and C&D Landfill

As shown on Sheet C-5, test pits TP-1 through TP-4 were excavated




in the area proposed for the leachate storage basin and C&D landfill. These
test pits were terminated in a hard clay layer when the excavation became
difficult. The average depth to the hard clay layer was four, six, one, and
seven feet, for TP-1 through TP-4, respectively. The test pits were left open
for about five hours (with the exception of TP-4) to observe water levels.

Water was observed only in TP-3 at a depth of about 8.5 feet (approximate

elevation of 172.5 feet), just slightly below the apparent top of the hard clay

layer. Soils in these test pits vary from tan silty coarse sands (SM or SC)
near the surface to the deeper greyish stiff to hard clay layer that appear to
be continuous (CL or CH). Water flow was observed in both drainage
trenches that border the area. The flow appeared to be marginal and was
not measured. However, it is estimated that at the downstream end of each
of these trenches (west side of the area), the flow was less than one gallon
per minute (gpm), similar to a garden hose flow.

The source of this flow may indicate intermittent drainage of limited
quantities of perched water through sandy lenses in the top six to ten feet of
the natural surrounding terrain through the cut slopes of the existing borrow
area. Based on these observations, it appears that the existing ground
surface elevations may provide adequate vertical separation for the
proposed leachate basin and construction and demolition landfills as
outlined in the conceptual facility plan of this application for the proposed

Subtitle D landfill. The apparent continuous clay layer may provide a good




natural containment barrier for the proposed facilities. The field investigation
program for the Permit to Construct Application will include an adequatc
number of borings and piezometer installations to provide better

characterization of the hydrogeology in this area.

Proposed Borrow Area

As seen on Sheet C-5, the proposed borrow area topography trends

to the west with the exception of the small peak in the center of this area.

The east-west relief is from approximate ground elevations of 220 to 200 feet
near the centrally located peak with slopes of up to about five percent. East

of the peak the relief towards the wetlands in the west is steeper (up to about
ten percent) from approximate ground elevations of 200 to 180 feet. Most
of the area is cleared with the exception of the trees on the ridge of the small
peak in the central area. Based on field observations and the test pit logs

in Appendix C of this supplemental, the proposed borrow area is covered

with top soil six-inches to two-feet deep consisting of greyish to tan silty
sands (SM) with apparent organic matter and roots. The top soil is underlain

by tan to grey silty sands (SM) and tan sandy silts (ML). In TP-8 and TP-10

the silty sands are reddish yellow with coarse sand particies. Generally,
‘these silty soils occur in one to eight-foot thick layers and tend to transition
into the underlaying clayey soils. The clayey soils are generally stiff to hard

greyish silty or sandy clays (CL or CH) and start at depths that vary between



1.5 foot (TP-6) to 17 feet (TP-8). These clayey soils contain sandy lenses,
which appear in relative quantities that vary between 20% within the clay
layer to 50% near the transition to the overlaying sandy and silty soils. No
clay was encountered in TP-10, where the reddish yellowish clayey coarse
sand (SC) extended to a depth of 17 feet. In TP-8 the grey clayey sand
occurred to a depth of about 17 feet. Generally, there appeared to be little

lateral continuity between the various soil types observed in the test pits.

These test pits were left open for about five hours to observe water tables.

Water was observed in all test pits. As shown in Table 3, approximate
depths to water in the test pits were measured and appeared to vary
between 13 to 16 feet below ground surface representing approximate
elevations ranging form 194.8 at the western most test pit TP-5 to 178.8 feet
at the eastern most test pit TP-9. The water appears to represent a surficial
aquifer or perched water that dripped or seeped through sandy lenses within
the clayey soils into the open test pits. An approximate seep depth of ten
feet was observed in TP-8. In TP-6 and TP-9 water was dripping from an
approximate depth of 12 feet. Based on these observations, the proposed
borrow area appears suitable for excavation to an average depth of about
ten feet in order to stay above the apparent surficial groundwater. The
potential borrow soils appear to vary with little lateral continuity. These soils
include silty sands (SM), clayey sands (SC), sandy clays (CL-CH), and

sandy silts (SM).




15A NCAC 13B.1623(a)(6)

Figures 1, 2, and 3 of this supplemental show the three stratigraphic cross-sections
(A-A', B-B’, C-C’) in the site area. The locations of these cross-sections are shown on
Sheet C-5. Cross-section A-A’ and B-B’ are also shown in the WR (Figures 4a and 4b,
respectively). Cross-section C-C’ was prepared by McKim & Creed. The groundwater

elevations shown on the cross-section are dated July 7, 1995 with the noted exceptions.

15A NCAC 13B.1623(a)(7)(A)

The WR contains groundwater elevations méasured at the time of drilling, 24 hours
after drilling, and stabilization of the piezometers PZ-40 through PZ-48 and PB-9. The
F&R report contains groundwater elevations measured for borings B16 through B33. No
records are available for borings B-1 through B-15 and the monitoring wells MW-1, and

MW-6.

15A NCAC 13B.1623(a)(7)(B)

Groundwater elevations have been monitored at the site over the last few years and
the recorded elevations were tabulated in order to develop an understanding of their
seasonal fluctuations as shown in Tables 4, 5, and 6. The data within these tables
represent a combination of data obtained from the WR, F&R report and McKim & Creed.
McKim & Creed has been monitoring groundwater elevations in the piezometers and
monitoring wells within the proposed footprint and surrounding area of the proposed

Subtitle D landfill, on a monthly basis since March 1995. Monthly monitoring will continue




throughout the application process to more accurately evaluate seasonally high

groundwater levels for the area.

15A NCAC 13B.1623(a)(7)(C)
Groundwater elevations measured within the area of the landfill show fluctuations

that range from less than one foot to a maximum of about six feet. The average

groundwater elevation fluctuation appears to be about three feet, considered to be within

the normal seasonal variation in the landfill area due to fluctuations in precipitation, and
evapo-transpiration. Additional measurements are necessary to better evaluate seasonal
fluctuations. McKim & Creed will continue to measure groundwater elevations on a

monthly basis throughout the application process.

15A NCAC 13B.1623(a)(7)(D)

Human activities, which may have the potential for causing groundwater table
fluctuations, will include construction of final cover on the existing landfill and construction
of the proposed lined landfill. These construction activities eliminate or substantially
reduce the recharge areas beneath the cover. Therefore, lower groundwater levels and
reduced gradients may result in the immediate vicinity of the covered area. However,
these construction activities are not expected to significantly impact groundwater levels
and overall gradients in the general area of the landfill.

There are no high capacity wells or injection wells in the vicinity of the site. The

nearest water supply well is located near the entrance as shown on sheet C-2. This well




is used for landfill office and maintenance facilities. Due to its small yield and the distance
from the proposed construction areas, this well is not expected to affect either groundwate:
levels or groundwater flow at the site.

If not properly designed, borrow activities may influence groundwater levels in their
immediate vicinity. All borrow activities will be conducted in a manner that will minimize
drainage of superficial perched water aquifers. The borrow areas will be terminated above
the water table. They will be graded to affect positive drainage. By eliminating or
minimizing localized areas of concentrated infiltration or dewatering, the proposed borrow
area will not significantly impact groundwater.

Major storm events are viewed as the only natural occurrences that have the

potential for causing significant groundwater level fluctuation, excluding seasonal changes

in precipitation and evapo-transpiration. The site is located outside of any tidal influences.

The flow of Stewart Creek and its tributaries is not modified by any impoundments, or
reservoirs. Groundwater changes resulting from river stage changes will likely be limited
to the floodplain of Stewart Creek and it tributaries. The proposed construction will be
located outside the floodplain. Therefore, major storm events will only result in subdued
water table changes through infiltration of precipitation. Construction-related topographic
changes in ground surface adjacent to the floodplain may influence groundwater levels in
the floodplain vicinity. Due to the slopes of the constructed landfill, small changes to
groundwater levels within the floodplain would not extend appreciably beyond the

floodplain.




15A NCAC 13B.1623(a)(8)
Groundwater flows from areas of higher potential to areas of lower potential.

Groundwater flow is perpendicular to potentiometric contours as surface water flow would

~ be to topographic contours. The general direction of flow for the proposed area of the

lined landfill is southwest toward the wetlands. Potentiometric contours are shown on
Sheet C-5. Groundwater gradients and flow rates are calculated and discussed in the

WR.

15A NCAC 13B.1623(a)(9)&(10)

Groundwater contours and boring location are shown on Sheet C-5.

15A NCAC 13B.1623(a)(13)(B)

Groundwater flows from areas of higher hydraulic head to areas of lower hydraulic
head discharging into surface water-bodies such as lakes, streams, and rivers and within
the subsurface, into water supply wells. With the exception of groundwater discharge
features, potential groundwater receptors are limited to water supply wells. At the landfill
site, groundwater receptors are limited to the unnamed tributaries of Stewart Creek. There
are no known downgradient water supply wells located on-site or within 500 feet of the
landfill property boundary. There is one upgradient water supply well on-site. The well

is used only for landfill office and maintenance facilities on-site.




15A NCAC 13B.1623(a)(13)(D)

Final design of the landfill in the Permit to Construct Application shall incorporate
a groundwater and surface water monitoring plan to be sealed by a Professional Geologist.
Site topography, drainage and groundwater charract}eristics of this site should allow
adequate monitoring of this site.

Surface water monitoring is being performed at three points along the unnamed
tributary of Stewart Creek for the existing MSW landfill. These points would continue to

be utilized for the proposed landfill. In the area of the proposed lined landfill, groundwater

flow is generally to the southwest. Groundwater monitoring would utilize the existing

downgradient monitoring well MW-23 and additional downgradient wells could be installed.
Monitoring wells MW-6, MW-7B and MW-8 could be used as upgradient wells for the
proposed lined landfill, and as downgradient wells for the existing landfill (as they are
currently used). An additional background (upgradient) well will be added as needed and
its location will be determined by a professional geologist in the groundwater monitoring

plan of the Permit To Construct Application.
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ATTACHMENT 1

APPENDIX A

SUBSURFACE EXPLORATION DUNN-ERWIN LANDFILL

HARNETT COUNTY, NORTH CAROLINA

by Froehling & Robertson, Inc.

September 1986



SUBSURFACE EXPLORATION
DUNN-ERWIN LANDFILL -

HARNETT COUNTY, NORTH CAROLINA



Subsurface Exploration
Dunn-Erwin Landfill

Harnett County, North Carolina

Made For
County of Harnett
c/o Ragsdale Engineers, P.A.

Lillington, North Carolina

Made By
Froehling and Robertson, Inc.

Raleigh, North Carolina

RN66-263 , ‘ September 1986
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
“OVER ONE HUNDRED YEARS OF SERVICE”

P. O. Box 2551, Raleigh, NC 27602
Telephone: (919) 828-3441

September 22, 1986

County of Harnett

c/o Ragsdale Consultants, P.A.
P. O. Box 757

Lillington, NC 27546

Attention: Mr. Jose' Velazquez, P.E.
| Re: Geotechnical Exploration and
Monitoring Wells - Proposed
Dunn-Erwin Landfill
Harnett County, North Carolina
Gentlemen:

Froehling and Robertson, Inc. (F&R) has performed the
referenced geotechnical exploration and installation of the
monitoring wells in accordance with our Geotechnical Contract
Agreement with Harnett County. This work was authorized by
Mr. Dallas H. Pope, County Manager.

The purpose of these geotechnical services was to determine
the soil stratification, static groundwater levels, coefficient

of permeability of the confining soil layers and to construct

groundwater monitoring wells.

HEADQUARTERS: 3015 DUMBARTON ROAD * BOX 27524 ¢« RICHMOND, VA. 23261 ¢
TELEPHONE AREA CODE (804) 264-2701

BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD e CHARLOTTE, NC*CROZET,VA ¢

GREENVILLE, SC ® NORFOLK, VA @ RALEIGH, NC ¢ ROANOKE, VA ¢ STERLING, VA.
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FIELD EXPLORATION

Test Borings: Prior to this exploration, F&R had drilled fifteen

test borings at the proposed site. Eighteen additional test
borings were drilled, borings B-16 through B-33. These addition-
al test borings were located by Ragsdale Consultants and eleva-
tions of each test location were furnished our office. The
test locations, for the most part, ﬁére positioned in areas
densely wooaed having a rolling topography. The borings were
accessed with a CME-750 rig mounted on an All-Terrain-Vehicle.
Some clearing was provided by the County uéing a dozer.

Boring depths ranged from 20 to 50 feét depending upon the
subsoil conditions encountered. The borings were drilled in
accordance with procedures outlined in ASTM D-1586. The soil
samples obtained from the Standa:d Penetration Tests (SPT) were
sealed in 8-ounce glass jars, labeled and transported to our
laboratory. Each soil sample was examined and visually classi-
fied by a geotechnical engineer.

In order to accurately monitor the groundwater levels, 1—1/2
inch PVC pipe waé~insta11ed in each boring. The bottom 10-foot
section was slotted and a sand pack was placed around each screen
to a depth of two feet above the top of the screen. The annular

space extending from the sand pack to the ground surface was
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backfilled with augef cuttings and tamped. The elevation of the

groﬁnd surface and top of pipe was recorded by Ragsdale Consul-

tants and furnished our office.

Ih addition to the test borings, a field permeability testk
was‘perforﬁed in borings B-18 and B-25. Also groundwater
mopitoring wells were constructed in borings B-16, B-23, B-3l,
B-32 and B-33. Borings B-32 and B-33 were located at the
existing landfill site. Details of the field permeability tests
~and ﬁonitoring well construction are di;cussed later in this

report.

GEOLOGY AND SOIL PROFILE

The project site lies in the Coastal Plain geologic forma-
tion. Soils of the Tuscaloosa formation were encountered in the
test bofings drilled at the site. The Tuscaloosa formation
appears as a series of beds of tan to reddish-brown sandy clay
with loose sand near the surface. Beneath the weathered beds,
the Tuscaloosa formation is predominantly a light gray to
bluish-gray clay. The Tuscaloosa formation is mainly a massive
clay containing intgrbédded layers of sand. In the upper layers

the coarser materials are intimately mixed.




4
The soil profile encountered at the boring locations is

illustrated on Drawings Ala, Alb and Alc. These drawings also

include elevations, groundwater levels, soil stratification and

SPT values. A detailed description of each boring is presented
on the boring logs in the Appendix of this report.

A stratum of very sﬁiff to hard silty clay was encountered
in the lower portions of most of the borings. The exceptions
occur in borings B-18 and B-22. These two borings were termi-
nated at elevation 180 and 174 respectively. With the exception
of B-17, which was terminated at elevation 199, all other borings

extended below elevation 174.

Groundwater: Slotted 1-~1/2 inch PVC pipe was installed in each

boring except the monitoring well borings (B-16, B-23, B-31, B-32
and B-33) in order to monitor the fluctuation in the groundwater

levels. The recorded groundwater levels are as follows:




Ground Elev. Top
Boring Elev. of PVC Pipe
B-16 194,24 195.58
B-17 224.05 226.26
B-18 205.10 209.15
B-19 172.82 174.58
B-20 175.86 178.13
B-21 180.93 185.88
B-22 204.30 206.79
B-23 168.37 169.96
B-24 177.41 179.95
B-25 195,24 197.03
B-26 175.57 176.88
B-27 187.04 188.54
B-28 194.30 195,70
B-29 215.10 216.76
B-30 207.73 208.78
B-31 231.90 233.25
B-32 182.17 183.81
B-33 170.90 173.85

5
Depth to Groundwater, Ft. (Elev.)
Elapsed

IAD Elev. Time Depth Elev.
20.0 174.2 22 days 6.0 188.2
none - 15 days 23.6 200.5
21.0 184.1 13 days 13.0 192.1

9.0 163.8 8 days 3.6 169.2
12.5 163.4 8 days 5.9 170.0
none - 18 days 5.0 175.9
27.0 177.3 14 days 27.2 177.1
19.0 149.4 22 days 5.4 163.0
none - 8 days 4.3 173.1
none - - - -
none - 14 days 2.8 172.8
none - 14 days 9.2 177.8
21.0 173.3 15 days 6.1 188.2
46.0 169.1 19 days 15.3 199.8
none - 18 days 3.8 203.9
37.0 194.9 24 days 19.9 212.0
none - 20 days 6.6 175.6
19.0 151.9 16 days 6.7 164.2
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Field Permeability Tests: Field permeability tests were performed

at the location of borings B-18 and B-25. A 3-inch I.D. PVC pipe
was installed in offset borings to depths of 12.6 ft. and 14.2
ft. in borings B-18 and B-25 respectively. A 12-inch thick
bentonite sgal was placed at the bottom of each pipe and the
annular area between the.pipe and the bore hole was sealed with
cement grout. An initial reading point was established approxi-
mately 2-1/2 to 3 inches from the top of each PVC pipe with black
permanent ink. The pipes were filled with water to the zero mark
and the drop in water level was recorded over a period of 24 and
15 days respectively in borings B~18 and B-25. The coefficient of
permeability was computed based on the elapsed time, flow of water
and pressure head.

At the B-18 location, the test was performed in a red clayey
silt (ML) at a depth of 12.6 feet below the ground surface
(elevation = 192.50). The computed coefficient of permeability,
k, is 8.75x10~8 cm/sec.

At the B-25 location, the test was performed in a yellowish-
brown and gray fine sandy silty clay with mica. The test depth
was 14.2 feet (elevation = 181.0). The computed coefficient of

permeability, k, is 4.65x10~8 cm/sec.
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7

Monitoring Wells: Two-inch Schedule 40 PVC groundwater monitoring

wells were constfucted in borings B-16, B-23, B-~31, B-32 and
B-33. Borings B-32 and B-33 were located at the existing landfill
site.' The wells were constructed in accordance with the guide-
lines submiﬁted by Mr. Michael L. Babuin of the N. C. Solid and
Hazardous Waste Management Branch. The boring logs, N. C. Well
Completion Records and a schematic of each well is submitted in

the Appendix of this report.

Acknowledgement: Froehling and Robertson, Inc. appreciates the

opportunity to work with you on this project. Should there be
any questions regarding this report, please do not hesitate to
contact us,

Sincerely,

FROEHLING & ROBERTSON, INC.

2, U

Ray T. Whitaker, P.E., Manager
Raleigh Branch Office
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Diyision of Health Services

WELL COMPLETION RECORD

AOMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THE N.C
PARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCE

. O. BOX 2091, RALEIGH, N.C. 27602

TAME OF SITE: »
Existing Dunn-Erwin Landfill

PERMIT NO.:

yDDRESS: )
Harnett County, North Carolina

OWNER (print):
County of Harnett

DRILLING CONTRACTOR:

REGISTRATION NO.:

Froehling & Robertson, Inc. 421

ft. - dia.
ft. - dia.

from to__10

from to_12
to_ 25

24

PVC Sch, 40

from 0 to 14
PVC 0.01" Slot

from _14__to
9.7

dia. 2 __in.
ft. - dia. —2__ in.
dia. 2__in.
* 24 ft.-dia. 2 in.

Grout Depth:

Bentonite Seal:
Sand/Gravel PK: from ft. - dia.
Total Well Depth: from to fe. - dia.

Date Measured 9 /_18/_8¢€

_2:95 _feet above land surfac

.asing Type:
" asing Depth:
:reen Type:
zreen Depth:

-atic Water Level:

feet from top of casing

ield (gpm): — /2 __ Method of Testing:

N/2

Cosng

B-33 LOCATION SKETCH

(show distance to numbered roads, or other map reference points)

DRILLING LOG

DEPTH

TO
1.0’

FORMATION DESCRIPTION
Light brown silty clagey
oil,

Loose, tan silty SAND with
gravel. ({SM)

Loose, black silty SAND with
gravel. (SM)

Loose, light to dark gray
clayey SAND (damp). (SC)
Very stiff, pale brown
sandy CLAY. _(CL)

Very stiff, gray silty CLAY
. 2 1. {CH)

OM
0.0'

1.0’ 2.0’

2.0'
3.5’

3.5
7.0'

See Location Drawing prepared by

7.0’ 12.0'

Ragsdale Consultants, Inc.

12.0' 17.0'

Dense, gray very clayey
fine SAND. (SC)

Hard, dark gray silty
CLAY, (CL/CH)

17.0' _21.5'

21.5' 25.0'

(Boring terminated at 25.0 feet.)

Log of boring presented in Appendix. Monitoring well constructed

"EMARKS:

(]

ATE: _Sept. 18, 1986 _ SIGNATURE:

in 3.25 inch ¥.D. hollow stem auger (8" 0.D.).

1S 3342 (6/85)
iid & Hamardous Waste Management Beanch




SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS

GROUP

SYMBOLS

TYPICAL NAMES

COARSE GRAINED SOILS

(More Than 507% Larger Than

No. 200 Sieve)

CLEAN
GRAVELS GRAVELS

More than 507 | (little
of coarse or no
fraction fines)

"8 ow

Well graded gravels

GP

Poorly graded
gravels

larger than
No. 4 Sieve GRAVELS

(with
fines)

°f GM
°

Silty gravels

.y /. : | GC

‘Clayey gravels

CLEAN

SANDS SANDS
(little

More than 50% |or no
of coarse fines)

SW

Well graded sands

SP

Poorly graded sands

fraction
smaller than
No. 4 Sieve SANDS
(with
fines)

SM

Silty sands,
sand=-silt mixtures

Clayey sands,
sand~-c lay mixtures

No. 200 Sieve)

FINE GRAINED SOILS
. (More Than 507 Smaller Than

SILTS AND CLAYS

(Liquid Limit £ 50)

Silts - sandy or
clayey silts with
1i

Micaceous silts witt
slight plasticity

Silty clays with
low plasticity

Sandy clays with
low plasticity

SILTS AND CLAYS
(Liquid Limit > 50)

Silts or c layey
silts with high
plastici

it v,

Clays, silty clays
with high plasticity

-HIGHLY ORGANIC SOILS

Peat or other highly

organic soils.

Lt

PLASTICITY
CHART

R

3

PLASTICITY INDEX

© 10 20 30 9% SO &0 T 30 . 00

VP mcrmen ® wa s

q

FROEHLING § ROBERTSON, INC.

INSPECTION ENGINEERS * CHEMISTS + BACTERIOLOGISTS




APPENDIX B

FIELD EXPLORATION




SPLIT SPOON SAMPLING

' The borings were made in accordance with ASTM Specification D-1586.
The borings were advanced using elither hollow stem augers or the
~rotary drill method using a bentonite slurry. The drill method
- employed depends upon the subsurface conditions and our experience
in the general area. After cleaning all 1loose cuttings from the
boring, the soil 1is sampled with a split barrel sampler (see
illustration below). The sampler is driven to a depth of 18 inches
or to a blow count of 100 blows with a 1l40-pound hammer falling
30 dinches. The number of blows required for driving each 6-inch
increment 1is recorded. The first 6-inch increment 1is required to
seat the sampler below the disturbed 2zone, the second and third
increments are added to yleld blows per foot. This wvalue 1s the
standard penetration resistance, N. This 1s recorded on the attached
logs of borings per each 6-inch increment of penetration. The "N"
value, when properly evaluated, is an index to the in-place density
strength and foundation support capacity.

Representative portions of each so0ill sample, obtained from <the

split tube sampler, were placed in glass Jjars, sealed and transported
' : in accordance with ASTM

D-2488, "visual-Manual
Classification of Soils
for Engineering Pur-
poses, based on the
Unified System. The
Unified Group Symbol is
shown on the logs for
each distinct stratum
and 1s described brief-
ly on the attached chart.

- ., e/ -~
Tagp S <"\:l\' L R

= Sampler disassembled after driving,
showing soil in oie half of the tube (in the
foreground), soil in the cutting shoe on the right,
and the check valve nead and drill rod connector
at tne right rear.

_Driv:’ng.. ASTM D 1585 ‘ Sampler Head—

Suitable 4 vent
Seating e 1/2" dip. (min.)

Sho
Steel ball 1" 0.D

: Spli{ Barrel
preferably coated

-—-3" min.-r—-——-—— 8" m.ino - 3 /
with a material o

27" (min.)(OPEN) ggoig ggrdness of




KEY TO SOIL CLASSIFICATION

Correlation of Penetration Resistance with
Relative Density and Consistency

Sands and Gravels ‘Silts and Clays

No. of -Relative No. of Relative
Blows, N Density ‘ Blows, N Density

Very loose 0 2 Very soft
Loose 2 4 Soft

Medium dense 4 8 Firm
Dense 8 15 sStiff

Very dense 15 30 Very stirf
30 - 50 Hard

Over 50 Very Hard

Particle Size Identification
(Unified Classification System)

Boulders: . Diameter exceeds 8 inches
Cobbles: 3 to 8 inches diameter

Gravel: Coarse - 3/4 to 3 inches diameter
Fine - 4,76 mm to 3/4 inch diameter

Sand: Coarse = 2.0 mm to 4.76 mm diameter
Medium - 0.42 mm to 2.0 mm diameter
Fine - 0.074 mm to 0.42 mm diameter

Silt and Clay: Less than 0.07 mm (particles cannot be
' seen with naked eye)

Modifilers

The modifiers provide our estimate of the amount of fines (silt or
clay size particles) in the soil sample.

Approximate
Fines Content Modiflers
5% Pines 12% Slightly silty or slightly clayey

12% Fines 30% Silty or clayey
30% Fines 50% u Very silty or very clayey




Forni NG. 500

BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERING/CHEMICA
“ONE HUNDRED YEARS OF SERVICE™

) ®
port No.  RN66-263 o 1881 DATE 8-27-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No.:. B-16 l'l'oul Depth: 25,0 ft. I Elevation: 194.24 ft, 'Locnion:
| Type ot Boring: 3.25" I.D. H.S.A. lStanod: 8-27-86 Completed: 8-27-86 lDrillef: W. Dew

Sampte Sample

DESCRIPTION OF MATERIALS mple | Dep!

Sa th REMARKS
! Enn:con Depth R (Classification) Blows (Feoet) N No.

) Loose, light tan s%i ghtly sigty GROUNDWATER DATA

: SAND with rock fragments and some 411.51 7 |51
191.7 small roots. (SM) ' 20.0 ft. immediatel:
Medium dense, light tan and red ' after drilling.
slightly silty clayey SAND and 6.0 ft. at 22 days.
GRAVEL (quartz fragments). (SC/GC)

N
.

6.

y

-
12.0%
]

—

pu

o

Loose to medium dense, light tan
silty SAND (damp).

(sM)

Stiff, tan and gray silty sandy
CLAY with mica.

(CL)

kil

Very stiff, gray silty CLAY.
(CL/CH)

Boring terminated at 25.0 feet.

Installed 2" I.D. PVC monitoring well
with 10 ft. of well screen - see
schematic in Appendix.

Q
v b bbb ezl

*No. of blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in O.D.. 1.375in. .D. sampler a total of 18 inche_s inthree6 Scale 175" uniess otherwise notec
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N. A




BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES » ENGINEERING/CHEMICA
“ONE HUNDRED YEARS OF SERVICE™

portNo. RN66-263 1881 DATE 9-3-86
‘@; County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No: B-17 lTotal Depth: 25.0 ft. I Elevation: 224.05 ft. lLocution:
Type of Boring: 3.25" I.D. H.S.A. IStaned: 9-3-86 Completed 9-3-86 [Drillen W. Dew

Samople .Sample
DESCRIPTION OF MATERIALS sampte | Deptn REMARKS
Elevation {Classification) mp No.

224.1 ' Biows (Feet)
23.6 5 o) Riea S 33 GROUNDWATER DATA
Loose, tan silty SAND with gravel 4

1.5 S-1
and -small roots. (SM) _
221.6 , No water

encountered at
completion of
drilling.

1Ll

Medium dense, yellowish-brown
slightly clayey SAND with quartz

N f -
ragments (SC) 23.6 ft. at 15 days

N
.
o

I I I I Iy

Soft, yellow and gray sandy
CcLay. (cL)

b~
[
W0

Firm, yellowish-brown silty CLAY
with trace of fine sand.

(cL)

Litl

b
N
o

n

Very stiff, gray silty CLAY with
some mica.

(CH)

NERIEREnl EEAT

Boring terminated at 25.0 feet.

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor groun
water level.

unhu|lnulunlnuluu

*No. of biows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in O.D., 1.375in. 1.D. sampier a total of 18 inches in three 6 Scale 1"=5' uniess otherwise notex
‘in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.




Form No. 500

BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES « ENGINEERS & CHE!
® “"OVERONE HUNDRED YEARS OF SERVICE"

1881
» DATE g-20-86

. Report No. RNG6-263
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin Landfill, Harnett County, NC v

Boring No.: B~18 |Tonl Depth: 25.0 ft .l Elevation: 205.10 £t l Location:
Type of Boring: 3.25" I.D. H.S.A. ,Stanod: 8-20-86 Compieted: 8~20~86 [Driller: W. Dew
. Sampie [Sample

DESCRIPTION OF MATERIALS
Elevation Depth " Sampie | Depth N
(Ctassification) Blows | (Feet) No.

205, 1 0.0'

204.6 054 * )
Soft to firm, reddish-brown silty 2 1.5 4 S-1 GROUNDWATER DATA

sandz CLAY with gquartz fragments and Groundwater
) 3.5 encountered at a
depth of 21.0 feet
5.0 immediately after
drilling.

REMARKS

1il

202.6

Medium dense to dense, light brown
silty clayey SAND with quartz rock
fragments. 13.0 ft. at 13 day

(sc)

12.

w——
oy
-~
a—d
—
——
—
—
—
—
—
—
—
—
o
——
—
o‘F"
om—
—
-
vy
—
—
—
S

Soft, red clayey SILT. (ML)

Medium dense, yellowish-tan
clayey silty SAND.

{sc)

N
N
.

Firm to stiff, gray silty candy
CLAY. (crL)

N
W
L]

ot o bbb b Boad Sl g

Boring terminated at 25.0 feet.

* Very loose to loose, light brown
clayey silty SAND with small
rock fragments and trace of
small roots.

(SM)

Installed 1-1/2" I.D. PVC pipe with

slotted end section to monitor

groundwater level.

®

*No. of biows req'd. for a 140 ib. hammer dropping 30 in. to drive 2in O.D., 1.375in.1.D sampieratotat of 18 incnqs inthree 6
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.

Scale 1=5" uniess otherwise note




BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES » ENGINEERING/CHEMIC
“ONE HUNDRED YEARS OF SERVICE"

®
Report No. RN66-263 1889 paTe 8-25-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn-Erwin Landfill, Harnett County, NC
Boring No:. B=19 [Totai Deptn: 15.0 £t. |ewovatom  172.82 FE. [ Location:
Type of Boring: 3,25" I.D. H.S.A. [Started: 8-25-86 Completed: 8~25-86  [oritier. W. Dew
DESCRIPTION OF MATERIALS s.m m " Sampl AEMARKS

(Classification) Blows (Feet) No.
1 GROUNDWATER DATA

Brown and black silty sandy fop§o.u.12
1.5 S-1

Very loose, tan clayey silty SAND 9.0 ft. immediately
(damp). (s after drilling.

i 3.6 ft. at 8 days.
Soft to firm, red, tan and gray :
sandy silty CLAY. .

Elevation

171.8

f
QF

b~ 1O
il

‘inln:’lln‘i

169.3

(cL)

N
0

Stiff, maroon and gray silty CLaY
with fine sand and mica.

(CL)

... .
o
itiggl

Very stiff, maroon and dark gray
silty cLAY. (CH)

4

Boring terminated at 15.0 feet.

Installed 1~1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.

lllllllllllllllllllllll]llllllllllllllllllllllll

No. of blows req'd. for a 140 ib. hammer dropping 30 in. to drive 2in O.D.. 1.375in. L.D. sampier a total of 18 inches inthree 6 Scale 1”=5’ uniess otherwise noted
n. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.




- ~No. S00 SINCE

ORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ® ENGINEERING /CHEMIC#
“ONE HUNDRED YEARS OF SERVICE™

®
‘epoﬂ No. RN66-263 1881 DATE 8-25-86
-~ went: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
roject: Dunn-Erwin Landfill, Harnett County, NC
3oring No.: B=20 ITotal Depth: 15.0 ft, l Etevationn. 175.86 ft. l Location:
_ TypeotBoringg 3.25" I.D. H.S.A. ISmned: 8-25-86 Completed: 8=25~86 'Dfi"e'l W. Dew
DESCRIPTION OF MATERIALS s-mpu Sl;:;:,'.' Sample REMARKS
7 ;;uénon Dowl?2 . (Ciassification) Blows (Feet) N No.
. . , 2
175.6 6+3= J,. - ¥ £ 2 2 4 GROUNDWATER DATA
174.4 1.5"] 1.5 S-1
' e 12.5 ft. immediate
' g . . ly after drilling.
; -] Loose, black silty SAND with : 3.5
i — 2 - . t
i ] quartz fragments. . %2, 5.0 5 | s-2 5.9 ft. at 8 days
| - (SM)
i —
. o—
168.9 7.0™
l —
’ - 8.5
-4 Stiff to very stiff, gray and tan | 77 _|10.0f 14 | s-3
—1 silty sandy CLAY with mica.
= (cr)
. ~ 13.5
. 11

1315.0] 23 | 5-4

.60.9 15.0

Boring terminated at 15.0 feet.

* Very loose, tan silty SAND with
fine roots. (SM)

Installed 1~1/2" I.D. PVC pipe witHh
slotted end section to monitor
groundwater level.

®

l
|

vt bbb oo b b boog

*No. of blows req'd. for a 140 ib. hammer dropping 30 in. to drive 21n 0.D., 1.375in. 1.D. sampler a total of 18 inchesinthree 6 . Scale 1"=5' uniess otherwise note
in. increments. The sum of the last two increments of penetration 18 termed the standard penetration resistance, N.



Form No. 500

BORING LOG | | FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERS & CHEM
® “OVER ONE HUNDRED YEARS OF SERVICE”™

1
.Repon No. RN66-263 et DATE  §-15-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn~Erwin Landfill, Harnett County, NC
Boring No..  B-2] lTom Depth: 40.0 ft’.l Elevation: 180.93 ft. lLocltion:

Type of Boring: 3.25" I.D. H.S.A. lStanod: 8-15-86 Completod 8-15-86 lDriller: W. Dew

Elevation | Depth DESCRIPTION OF MATERIALS Sampie S;.";‘:"" Samplpe
1 180.9 0.0' (Classitication) Blows | (Feet) N | No.

179.9

REMARKS

GROUNDWATER DATA

{ ]
.

cINITRENI NN

1.5]11 S-1

No groundwater

Stiff, light tan and gray silty encountered

sandy CLAY. . immediately after
(CL) drilling.

5.0 ft. at 18 days.

* Topsoil - dark
Stiff, maroon, gray and tan clayey 1 8. Z;;;nw?tl:;ngc:ag‘j

SILT with mica.
(ML) ments and some
small roots.

N

Medium dense, light tan silty
clayey SAND.

. (sc) . Installed 1-1/2" I.

16. PVC pipe with
slotted end section

to monitor ground-

Very stiff, gray silty CLAY with water level.

some mica.

11.8%
=
-

(CL/CH)

o4

22.

Hard, dark maroon and gray clayey
SILT.

(ML)

27.3
Hard, gray silty CLAY with some
fine sand.
, (CL/CH)
32.
36.3

Dense, gray silty clayey SAND.
(sC)

.144.9
‘ Very hard, gray clayey SILT.
(ML) 38.5
' ’ 2634
140.9 (Boring terminated at 40.0 feet.) 43 |40.0l77

*No. of blows req'd. for a 140 ib. hammer dropping 30 in. to drive 2in 0.0, 1.375 in. 1.D. sampler a totai of 18inches in three6 Scaie
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N. *

1"=5’ unless otherwise note




Form No. 500

BORING LOG | FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERS & CHENV
® “OVER ONE HUNDRED YEARS OF SERVICE™

1881
’Repon No. RN66-263 ’ DATE g8-19-86
' Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project  Dunn-Erwin Landfill, Harnett County, NC
Boring No.: B-22 Total Depth: 30,0 ft. I Etevation: 204.30 ft. ILocmon:
Type of Boring: 3.25" I.D. H.S.A. lStanod: 8-19-86 Compieted: 8-19-86 lDriller: W. Dew

Sample ample
DESCRIPTION OF MATERIALS Sampie | Depth N .Samp

Elevation Depth  OF )
204 .-3 0.0’ (Classitication) Blows | (Feet) No.

203.3 ‘ g’ggfo.zl -~ dark brown sandy SILT with 121
- 1.5 S=1

REMARKS

IGROUNDWATER DATA

D
|

Very stiff, yellowish light tan Groundwater

clayey SILT with some fine sand. : 3.5 encountered at a
. (ML) ‘11 depth of 27.0 feet

14 5.0 immediately after
drilling.

27.2 ft. at 14 days

N
L]
[~}

i buibisielg

Medium dense, reddish-~brown slightly
clayey silty SAND with quartz frag-
ments,

(SM)

~
b~
.

Q

Medium dense, yellowish-tan silty
SAND with quartz fragments.
’ (SM)

N
[+,
)

Loose, yellowish-tan and gray silty
clayey SAND with quartz fragmen?s.

*

W N
Q|0

po ool B do o biduan b b

Boring terminated at 30.0 feet.

* Soft to firm, gray to light tan
silty CLAY with fine sand.
(CL/CH)
Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.

®

“No. of blows req'd. for a 140 ib. hammer dropping 30 . to drive 2in O.D., 1.375 in. [.D. sampler a total of 18 inches in three 6 Scale 1°=5 uniess otherwise note:

n. increments. The sum of the last two increments of penetration I1s termed the standard penetration resistance, N.




Form No. 500

- BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERING, CHEMIC
“ONE HUNDRED YEARS OF SERVICE™

®
Report No. RN66-263 1881 DATE 8-27-86
.?uent: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No.. B—-23 lToul Depth: 25.0 ft,IEIevation: 168.37 ft. ILocmon:
Type of Boring: 3.25" I.D. H.S.A. ]Stanod: 8-27-86 Completed: g§—27-8 IDriller. W. Dew

—y

Sample Sample
. DESCRIPTION OF MATERIALS Sampie | Depth REMARKS
165'8".“;" m" (Classification) Blows {Feet) No.

4 J
167.4 1.071 fragments. . 2 2 1.5 s-1 'enounowusn DATA

Loose, light tan silty medium to 19.0 ft. immediate-
coarse SAND with some gravel ly after drilling.
. (SM} 5.4 ft. at 22 days.

Soft, red, tan and gray silty CLAY
‘with rock fragments.

b
Q
bLidtilyg

(CL)

N
3
n

TITRNISERIAITY

Very stiff, red, tan and dark gray
silty CLAY with some fine sand.
(cr)

Ll

154.4

‘152.4

Very stiff, 1ight gray silty CLAY
with fine sand, claystone.

Q

luulunludch

(CL).

Medium Dense, light gray silty
clayey SAND.

(SC)

1111

Boring terminated at 25.0 feet.

Installed 2" I.D. PVC monitoring well
with 10 ft. of well screen - see
schematic in Appendix.

®

bbbt

*No. of blows req'd. for a 140 lb. hammer dropping 30 in. to drive 2in 0.D., 1.375in. 1.D. sampier a totai of 1‘8 incno_s nthree 6 Scale 1°=5' uniess otherwise note
in. increments. The sum of the last two increments of penetration is termed the stangard penetration resistance, N. R




-~ ~o. 500

.ORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES » ENGINEERING, CHEMI(
"ONE HUNDRED YEARS OF SERVICE™

. ®
.oon No. RN66—263 - ‘881 . DATE ~ 8-25-86
rent: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

roject: Dunn—-Erwin Landfill, Harnett County, NC
sonng No.:. B=-24 Total Depth:  30.0 ft. ] Elevation: 177.41 f¢t. JLocntion:
‘vyoe of Boring: 3.25" I.D. H.S.A. lStlned: 8-25-86 Completed: 8-~25-86 lDriller: W. Dew

Sampie iSample
DESCRIPTION OF MATERIALS
Eiovation Depth (© ¢ ) Sampis | Depth No. REMARKS

’7.4 0.0 Biows | (Feets
Dark brown silty sandy topsoil. 2,

-

2 GROUNDWATER DATA
1.5 S=~1

N
o
{11

175.4

No water was
encountered
Firm, tan and gray silty CLAY immediately after
with fine sand and mica. : drilling.

(cL)

4.3 ft, at 8 days.

Medium dense, gray clayey SAND
with some mica.

(SC)

mnmnmnm

P~
N
Q

=

Very stiff, dark gray silty CLAY‘-
with some mica.

(CH)

e m

N
b
=)

Very dense, gray s.ilti; clayey
SAND. N

(sC)

bl

5

Medium dense, gray silty clayey
SAND.

i

(sc)

~
.
o

Very hard, red, tan and gray silty
CLAY.

Lill

(CH)
Boring terminated at 30.0 feet.

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.

e b b

10. 0f Blows req ' Scale 1"=5' uniess otherwise r:ot




- No. 500

ORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERING,CHEMIt
“ONE HUNDRED YEARS OF SERVICE™

®
oot No. RN66—-263 1881 . DATE  g_o5-ge

Lent: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
-oject: Dunn—-Erwin Landfill, Harnett County, NC

-oring No.: B=25 , 'Towoomn: 30;0 ft. lElwmion: 195.24 ft. lLocmon:
soe of Boring: 3.25" I.D. H.S.A. lsunea: 8-26-86  Completed: 8-26-86 |riter  W. Dew

: Sampie Sample
DESCRIPTION OF MATER|, ID. ,
Elevation Depth {Classticanon) ALS Sampie | Deoth No. REMARKS

295.2 Q.0' Biows | (Feet) N
T94.6 0.6"°

- - , IGROUNDWATER DATA
193.7 1.5 1.5| 9 | s-1

No water was
encountered at
completion of
drilling.

*

Loose, red and yellow silty clayey
SAND (wet).

(scC)

Lirithioa bl

~
0
L ]
°
Il

Firm, yellowish-brown and gray fine
sandy silty CLAY with mica.

T

(cL)

[
~N
.

) : « Q (=
oo ldon g ool bt bl

Stiff,.'dark gray silty CLAY with -
mica.

(CH)

N
J

Medium dense, gray and light tan
silty clayey SAND with mica.

(sc)

Boring terminated at 30.0 feet.

* Stiff, reddish-yellow silty CLAY
with some small roots. '(CL)

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor groundwater
level.

+0. 0! biows req’d. for a 140 Ib. hammer droppmgao n. todnve2in 0.D., 1.375in. 1.D, umpiarl!oul of lsmcm: nthree6 _ Scale 1"=5' uniess otherwise note

T MRSsramante Tho o a8 see dmcs bea e e O LT S S




Form No. 500

BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERS & CHEA
® “OVER ONE HUNDRED YEARS OF SERVICE" '

. Report No. RNG66-263 e DATE _g-179-24
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin landfill, Harnett County, NC

Boring No.: B-Z; lTonl Depth: 20,0 ft. l Elevation: 175.57 ft. 'Locltion:

Type of Boring: 3.25" I.D. H.S. A.- [Sta-;'!ed: 8-19-86 - Corpleted: 8—~19-86 lDriuer: W. Dew

Sampie |
DESCRIPTION OF MATERIALS Sample | Depth N Sample REMARKS

1 7?.“3’17 Dal:"b v (Classification) Blows (Feel) No.

174.6

IGROUNDWATER DATA

X

1.5 S=1

Firm, gray silty CLAY/clayey SILT No groundwater
with fine sand. 3.5 encountered
(CL/ML) 5.0 immediately after
. drilling.

2.8 ft. at 14 days

Very stiff, gray and tan fine
sandy silty CLAY with mica.
(CL)

[T INERR AN TN ITANIY

b~
N
.

Dense, gray silty clayey SAND.
(sc)

Stiff, bluish-gray clayey SILT with
trace of mica. (ML)

N b~
o ®
NN ASERSRINEE

Boring terminated at 20.0 feet.

* Very dark gray fine sandy silty
topsoil with wood fragments.

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.

®

untbhrodbor bt bicntbucitbu b

“No. of blows req'd. for a 140 ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in.1.D. sampier a total of 18inchesin three6 Scale 1”=5' uniess otherwise Note
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance. N. .




Form No. 500

BORING LOG | 'FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERS & CHEN
® “OVER ONE HUNDRED YEARS OF SERVICE™

1881
’ Report No. RN66-263 DATE 8-19-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin Landfill, Harnett County, NC
Boring No.:. B-27 'Tow Depth: 30,0 ft,l Elevation: 187.04 Location:

Type of Boring: 2.25" I.D. H.S.A. Isuned: 8-19-86 Compieted: 8—19-86 lDrillen Dew
’ DESCRIPTION OF MATERIALS s- mple s;:;:: e iSample

Elevat, Depth e a:
‘187. '3" 0.0’ (Classification) Blows | (Feet) No.

REMARKS

Dark brown Sandy S.ilty topso.il with 3 IGROUNDWATER DATA

185.5 |1.5'7] rock fragments and root matter 1.5
No groundwater

Stiff, gray and tan silty CLAY with encountered
fine sand and trace of mica. immediately after
(CL) drilling.

9.2 ft. at 14 days

el

Very stiff, gray slightly clayey
SILT.

(ML)

N
3
=)

23

Hard to very stiff, gray to light
tan silty CLAY with some fine sand.
(cL)

TN SRRl TR N TR IO

n

Hard, gray silty sandy CLAY.
(CL)

vl

Medium dense, gray and tan silty
clayey SAND with some mica. (sc)

o

NESIRRRRI SRR TN NI NN

Boring terminated at 30.0 feet.

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.w

®

*No. of blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in.1.D. sampler a total of 18 inches in three§ . Scale 17=5' unless otherwise note
_tn. increments. The sum of_the last two increments of penetration is termed the standard pgnetntiqn resistance. N.




. ~Form No. S00

“BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES « ENGINEERS & CHEN
® “OVERONE HUNDRED YEARS OF SERVICE"

, 1881
. Report No. BN66~-263 4 DATE 8-18-86
Ciient: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project:  Dunn-Erwin Landfill, Harnett Countyy, NC
. Boring No.: B-28 Total Depth: 30,0 ft. lElwnion: 194.30 ft. ,Location:
Type of Boring: 3.25" I.D. H.S.A. IStaned: 8-18-86 Completed: g—-]8-8 lDriller. W. Dew
. Sampie ISample
DESCRIPTION OF MATERIALS D
s | 60" (Cassification) - ampie m’; ¥ 1w
0. 57 * 2
Very loose, light brown silty fine 2 |1.5 4 g-1
SAND.. (SM) Groundwater

+i P 3.5 encountered at a
Stiff, yellowish-brown clayey SILT depth of 21.0 feet

with fine sand. '

REMARKS

IGROUNDWATER DATA

O
°
{1

bigatl

immediately after
drilling.

6.1 ft. at 15 day.

(ML) 5.0

o
o
[1l

Stiff, gray silty CLAY with some
mica and some fine sand.

(cr)

oo b boen b bas il

Dense, gray silty clayey fine
SAND.

(sc)
Boring terminated at 30.0 feet.

* Dark brown sandy silty topsoil
with rock fragments and root
matter.

¢

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level.

Q
vnbuboaoluulcd

‘No. of blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in 0O.D., 1.375 in. |.D. sampier a total of 18 inches in three 6 Scale 1”25 uniess otherwise note

n. increments. The sum of the iast two increments of penetration is termad the standard pene(jntﬁon resistance, N.




SINCE
Form No. 500

BORING LOG | FROEHLING & ROBERTSON, INC.

( FULL SERVICE LABORATORIES * ENGINEERS & CH EMI‘ |
® “OVER ONE HUNDRED YEARS OF SERVICE”

‘amn No. RN66-263 o8l DATE  8-14-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No.. RB=~29 ITom Depth: 50 _p ft_,Elcvation: 215.10 rt, [Locnion-
Type of Boring: 3,25" I.D. H.S.A. IStlned: 8-14-86 Completed 8-14-86 [Driuer: W. Dew
Sample Sampl
. DESCRIPTION OF MATERIALS
25 | e, (Clamircaion serge o || oPIF s
214.6 05 = 2 GROUNDWATER DATA
] Firm, brown, light tan and gray 34 1.5 7 S-1
212.6 2.5 glagey SILT with fine sand azjd Groundwater
— rootss (ME}— encountered at a
J Medium dense, white and red silty [g—| 33 depth of 46.0 feet
-] SAND. . 10 _ immediately after
— o 5.0 20 S-2 oo
- (SM) drilling.
208.1 7.0 15.3 ft. at 19 days
3 , 8.5
~ Stiff, red clayey SILT with 56 * Dark brown clayey
-— fine sand. 7 l1o0.0| 13 S—3 sandy SILT with r
=] (ML) : matter. (ML)
203.1 |12.0'7
v 3.5
8

105,01 18| S-4

SHEET 1 OF 2

18.5
78
10120.0| 18] 575
Very stiff, light tan and gray
silty CLAY with some fine sand.
(CL)
2 -
99 3.5
1025.0 19 3_6
187.6 |27
28.5
14

10 J30.0} 351 S-7

Dense, gray silty clayey SAND with
mica,

(sc) 33.5
12 35.0}_24 S-8

N
Lo it nd oo bbbl

1l

‘78.6 6.5

— Hard, gray silty CLAY with fine
- S d mica. 38.5
- and and mica (cL) 1 -
. (Cowt 2.0f 2) 124 40.0] 41 S-9
*No. of blows req'd. for a 140 Ib. hammer dropping 30 i in. to drive 2in 0.D., 1.375in. 1.D. sampler a total of 18 inches in threes Scale 1"=5' unless otherwise noted

in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.



Form No. 500

BORING LOG | FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMI
® “OVER ONE HUNDRED YEARS OF SERVICE”

881
ReportNo. RN66-263 e DATE _8-14-86

Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No..  B=— 29 CONT]Tota! Depth: Etevation: , Location:

Type of Boring: IStnrted: Completed: lDriIler:

Sample
ovation DESCRIPTION OF MATERIALS Sampie | Depth Sample REMARKS
1 5 5.1 40.0' o (Classification) Blows (Foet) No.

f

IGROUNDWATER DATA

(Continued from Sheet 1 of 2)

TRy

SHEET 2 OF 2

11

Dense, gray silty clayey SAND
with mica.

LiLl

(sc)

Boring terminated at 50.0 feet.

Installed 1-1/2" 1.D. PVC pipe with
slotted end section to monitor
groundwater level.

unlnn;lnulnulnulunlnnlnnnlunlnnlnnIm|

“No. of blows req’d. for a 140 Ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in. 1.D. sampler a total of 1‘8 inchgs inthree 8 . Scale 1"=5' unless otherwise noted
in. increments. The sum of the iast two increments of penetration is termed the standard penetration resistance, N.




Form No. 500

BORING LOG - FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERS & CHEN
® “OVER ONE HUNDRED YEARS OF SERVICE"

1881
‘ Report No. RN66-263 DATE 8-15-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project _ Dunn~Erwin Landfill, Harnett County, NC

Boring No.. B=30 lTotal Depth: 30.0 ft, ' Elevation: 207.73 'Location:

Type of Boring: 3.25" I.D. H.S.A. |Smned: 8-15-86 Completed: 8-15~86 [Driuer: Dew
M mpie

sy | & o e e ol I

206.7 1.07] Smﬁe_z:ggtmsts'l Y Sandy topsoll with 22 IGROUNDWATER DATA

—{ Very loose, dary gray slightly clayey 2 11.5 S=1

205.2 2.5~ silty SAND with trace of smal.‘ll] r?gﬁg; No groundwater

3.5 encountered

immediately after

5.0 drilling.

3.8 ft. at 18 days.

REMARKS

Medium dense, tan and gray silty
clayey SAND with some mica.
(sC)

14.

—
—
o~
e
L
—
—
——
—
——
—
o—
e
o
——y
amun
e
o‘—
e
—
—
—
——
——
——

Stiff to very stiff, light tan and
gray clayey SILT with mica and traces
of fine sand.

(ML)

N
[
[}

r

Medium dense, light gray slightly
clayey silty fine SAND with mica.
(SM)

N
[+
L]

[}

TN I

Very stiff, gray slightly silty
CLAY with mica. (CL)

[l

Boring terminated at 30.0 feet.

Installed 1-1/2" I.D. PVC pipe with
slotted end section to monitor
groundwater level,

bbb

"No. of blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in 0.D.. 1.375in. 1.D. sampler a total of 18 inches in three 6 Scale 1"=5" uniess otherwise note

in. increments. The sum of the iast two increments of penetration is termed the s*andard penetration resistance, N.




Form No. 500 SINCE
BORING LOG
FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES » ENGINEERING/CHEMIC:
“ONE HUNDRED YEARS OF SERVICE"
®
‘~ Report No. RN66-~263 1881 DATE  8-26-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
Project: Dunn—-Erwin Landfill, Harnett County, NC ‘
Boring No. B=31 ITom Depth: 40.0 ft. Isumuon: 231.90 ft. [Location:
Type of Boring:  3.25" I.D. HSA [smned: 8-25-86 Completed: 8-26-86 ID'i"eft Dew
. DESCRIPTION OF MATERIALS Sample s(;::,‘:,‘,’ Sample{ REMARKS
A 339:-60'1 OD.'%' (Classification) Blows | (Feety | N No.
Ef 5 > S o ] 4
230.9 1.0 ﬁgsm 1rown sandy silty clayey 910 1.5| 19 | S=-1 |GROUNDWATER DATA
— 37.0 ft., immediate-
- Medium dense, gray, tan and red 3.5 1y after drilling.
=] silty clayey SAND with rock 93 » 19.0 ft. at 24 hour.
— 14 5.01.28 | S-2
—] fragments. . 19.9 ft. at 24 days
o (sc)
- 8.5
- 103
— 4110.01 24 | s-3
219.9  [12.0'=
— » ”
1 roose, yellowish-tan silty coarse 13.5 Install?d 2" I.D.
- . . 2 PVC monitoring well
—] to medium SAND with gquartz 3 ,
15.0 7 S~-4 |with 10 ft. of
= fragments, 4
- (SM) well screen - see
— schematic in
pl14.4 /7.5 Appendix.
- 18.5
] Firm, light tan and gray silty CLAY 23
“—] with some fine sand and mica. —4_20.0 71 5=5
P09.4 P2.5'
3 23.5
— Medium dense, light tan to light 68
wd gray clayey SAND with.some mica. 11|25.0| 19 | S-6
— .
- (sc)
bod.4 bz 50 '
-
= V;:ery stiff, gray arfd yel'lowish-tan 712 30.0| 19 | s-7
-~} silty sandy CLAY with mica.
- (CL)
199.4 B2.5'
- Véry stiff, gray and yellowish-tan v 33.5
= s.l.lty CLAY with some fine sand and 811 15.0| 10 : 5-8 . '
.’ —] mica. (Boring terminated
— (CL) at 40.0 feet.)
£ 94.9 7.0'"]
=] Very stiff, dark gray silty fine
- i i 38.5
7 - sandy CLAY with mica. (CL/CH) 1111 )
191.9  lo.0'— 13-+ l40.0] 24 | S-9

*No. of biows req’d. for a 140 Ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in.1.D. sampier a totai of 1'8 inches inthree 6
in. increments. The sum of the tast two increments of penetration is termed the standard penetration resistance, N.

Scale 1"=5" uniess otherwise note



- No. 500

] ORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES  ENGINEERING/CHEM
~ONE HUNDRED YEARS OF SERVICE™
7 ®
‘ ceportNo. RN66-263 1881 . _DATE 8-29-86
“nent: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC
toiect: ~ Dunn-Erwin Landfill, Harnett County, NC o

3oring No: B-32 l‘rowoomn: 45.0 ft. lsnmcon: 182.17 ft. ILocltion:
Type of Boring: 3.25" I.D. H.S.A. Is:.noa: 8~29-86 Compieted: §-29-86 ’Dﬁller. W. Dew
) Sampie |Sample
oﬂxnz;:;g::xtmus :::r z:: v No? AEMARKS
Tan silty sandy clayey topsoil. 5 6
Stiff, yellowish-tan silty CLAY with | 8 | 1.5[14 |s-1 |
trace of fine sand. (CL)

Elevanon Dept
182.2 0.
1

181.2

IGROUNDWATER DATA

Lk’

No water was
3.5 encountered at
completion of
drilling.

179.2

"
b

Very stiff, gray and tan silty fine '
sandy CLAY with mica.

(CL) 6.6 ft. at 20 days.

7'

a7
-
onh
e
—d
o
54

. SHEET 1 OF 2
Medium dense, light gray clayey

fine SAND. .
(sC)

Very stiff to hard, dark gray silty
CLAY.

(CH)

[N
N
.

Very stiff to hard, red, tan and
dark gray silty CLAY.

(CH)

N
N
.

Very stiff, gray and olive brown
silty CLAY with trace of fine
sand.

(CL)

LLi

’

Medium dense to dense, very clayey
SAND with mica.

(scC)

Hard, dark gray silty CLAY.

(CH)

Dense, gray clayey SAND.

(sC) 38
. 12—138-5
(Continued on Sheet 2 of 2) 17

20 140.0137
0. 0f biows req'd. for a 140 Ib. hammer dropping 30 in. to dnve 2in 0.0.. 1.375in.1.D. samptera lolnl»otr _18 nchesin throo_.s . Scate 1”=5' unitess otherwise

(] QS
venl o boo e beeed




“orm No. 500

BORING LOG FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES « ENGINEERING/CHEMIC:
“ONE HUNDRED YEARS OF SERVICE™

®
‘ ReportNo. RN66-263 1881 DATE  9-2-86
Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No.:. B-33 Totai Depth: 25,0 ft. I Elevation: 170.90 ft. ILocmion:
Type of Boringg 3.25" I.D. H.S.A. ls::nea: 9-2-86 Completed: 9-2-86 lDrilIer: W. Dew

Sampie lSample
DESCRIPTION OF MATERIALS Sampie | Deptn Nol., AEMARKS

Blows (Feet) N

Elevation
l70.9

169.9
168.9

{
x4
-

{Classification)

;LUSE,—tan"SH‘ty—SﬂNB—wi-tb——- 5| s-1 GROUNDWATER DATA
gravel. , (SM) 1.5 , ,
Loose, black silty SAND with 19.0 rt. 1mn'red.1:ate
gravel. (SM) ly after drilling.

MRS

o N I~ b
p

167.4

6.7 ft. at 16 days.

Loose, light to dark gray clayey
SAND (damp).

N
.

(se)

Very stiff, pale brown sandy
CLAY.
' (CL)

Nl

Very stiff, gray silty CLAY with
some fine sand.

(CH)

Dense, gray very clayey fine
SAND.

(sc)

Hard, dark gray silty CLAY.

(CL/CH)

Boring terminated at 25.0 feet.

* Light brown silty clayey sandy
topsoil.

Installed 2" I.D. PVC monitoring wel
with 10 ft. of well screen - see
schematic in Appendix,

eIl T I TN LT TN AL T ST TN T

‘No. of blows req’d. for a 140 Ib. hammer dropping 30 in. to drive 2in O.D., 1.375in. |.D. sampler a totai of 1.8 inchesinthree Scaie 1”5’ uniess otherwise noted
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N. .




Form No. 500

- BORING LOG

FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES » ENGINEERING/CHEMICA!
“ONE HUNDRED YEARS OF SERVICE™

‘ Report No. RN66-263 188 10 DATE 8-29-86

Client: County of Harnett, c/o Ragsdale Consultants, P.A., Lillington, NC

Project: Dunn-Erwin Landfill, Harnett County, NC

Boring No. B~32 CONT. ITotaI Depth: IElevation: lLocation:

Type of Boring: lStaned: Completed: IDriIIer:

Sample bample
Elevation DESCRIPTION OF MATERIALS Sample Depth N

142.2 4(")'."t 3' (Classification) Blows | (Feet) No.

140.7 (Continued from Sheet 1 of 2) GROUNDWATER DATA

REMARKS

re
n
Liit

Hard to very hard, dark gray silty SHERT 2 OF 2
CLAY with trace of fine sand.
(CH)

Llll

.

5=10

Boring terminated at 45.0 feet.

Installed 2" I.D. PVC monitoring well
with 10 ft. of well screen - see
schematic in Appendix,

it bbbt ood ol oy b b b

*No. of blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in O.D., 1.375in. 1.D. sampler a total of 1_8 inches inthree 6 . Scale 1”=5' unless otherwise notec
in. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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MATERIALS TESTING & INSPECTION —~ ENGINEERS & CHEMISTS

CABLE ADDRESS — “FROEHLING" DRWN: KA.
SCHEMATIC OF \WELL COnsSTRUCTION | bwe. No.

ZA-




AN T pal UGGl O TUMAD DNCoU UL
Division of Health Services

WELL COMPLETION RECORD

"OMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDRETURN FORM TO THEN.
‘EPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANC
. O. BOX 2091, RALEIGH, N.C. 27602 ‘

AME OF SITE: ’ PERMIT NO.:
Proposed Dunn-Erwin Landfill

\DDRESS: OWNER (print):
Harnett County, North Carolina County of Harnett
SRILLING CONTRACTOR: ~ [REGISTRATION NO.:
Froehling and Robertson, Inc. 421

asing Type: PVC Sch. 40 dia. 2 in. .. Grout Depth: . from to 10 ft. - dia. i

asing Depth: from _0 tol3.7 _ ft -dia. 2 in. . Bentonite Seal:.  from to 12 ft. - dia. i

-reen Type: PVC 0.01" Slot dia. 2 in. Sand/Gravel PK: from to 25 ft. - dia. i

-reen Depth: from _13.7 to_23.7 ft -dia. 2 in. Total Well Depth: from to_23-7 ft. -dia. i
7.3 ' ' :

-atic Water Level: feet from top of casing Date Measured 2___ /L8 /8

:eld (gpm): ._.A_'Zﬁ__ Method of Testing: N/A Casing is _2:34  feet above land surfa
. ' PVC

DRILLING LOG - B-16 LOCATION SKETCH
(show distance to numbered roads, or other map reference points

DEPTH
."ROM TO __FORMATION DESCRIPTION

Tan and black silty sandy
0.0" 0.3’ topsoil.

Loo%e, 1I1ignt tan SIigntly ]
0.3' 2.5¢ silty’ SaND with rock frag.
—oome—smaii—reoctg—{SM—

2.5’ 6.5’ Medium dense, light tan & ||  See Location Drawing prepared by

X
SAND & GRAVEL t .
24 ( quartz Ragsdale Consultants, Inc

Loose to medium dense, light
6.5' 12.0' tan silty SAND (damp). (SM)

Stiff, tan & gray silty sah§ly
12.0’ 22.0° CLAY wi '

Very stiff, gray silty
22.0' 25.0°' CLAY. (CL/CH)

Boring terminated at 25.0 feet.

EMARKS: Log of boring presented in Appendix. Monitoring well constructed

ATE: Sept. 18, 1986 SIGNATURE:

in 3.25 inch I.D. hollow stem auger (8" 0.D.).

-18 3342 (6/85)
/iud & Hazardous Waste Management Branch
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:’>c.s-| EMATIC OF \WELL COMSTPUCTION | DWG.NO.




SN N L Cpa aCL O IUMAdnN ACSOULCSES
Division of Health Services

WELL COMPLETION RECORD

'OMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INST ALLED, ANDRETURN FORM TO THE N.
. EPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANC;
O. BOX 2091, RALEIGH, N.C. 27602

AME OF SITE: PERMIT NO.:
Proposed Dunn-Erwin Landfill

.DODRESS: .
Harnett County, North Carolina
RILLING CONTRACTOR: . REGISTRATION NO.:
Froehling and Robertson, Inc. 421

| OWNER (print):
' County of Harnett

PVC Sch. 40 dia.’ in. Grout Depth: from _ 0 w010-4 £ . dia.
from __0 - to 12-4 fr.-dia. _2_in. Bentonite Seal: from 10-4 o 12.4 g _giy
PVC 0.01" Slot dia 2 _in. Sand/Gravel PK: from 12:4 45 25.0 ft. - dia.

:sing Type:
:sing Depth:
reen Type:

ceen Depth:  from 2329 _to_223-4f: -dia. _2_in. Total Well Depth: from —0 10 23-4 ¢ _ dia,

" itic Water Level: 2.0 feet from top of casing Date Measured __ 9 /_18

s1d (gpm): — N/A__ Method of Testing: N/A Casingis 1.6 feet above land surfac
. bpve

DRILLING LOG -B-23 LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points

TO FORMATION DESCRIPTION
Tan silty SAND ~ topsoil
1.0’ with wood fragments.
Loose, 1ig dan Silty med.
4.0' to coarse SAND with some
S S
7.57 Soft, red, tan & gray silty
CLAY with rock fragments.

(CL)
Very stiff, red, tan & dark

-gray silty CLAY with some
rime—sana. oy ey See Location Drawing prepared by

Zﬁ; 5§1ff,u€ég};§ngriy Silt Ragsdale Consultants, Inc.

claystone. (CL)
Medium dense, Iight gray

25.0' silty clayey SAND. (sc)

(Boring terminated at 25.0 feet. )

Log of boring presented in Appendix. Monitoring well constructed

"MARKS:
in _3.25 inch I.D. hollow stem auger (8" 0.D.).

P

TE: Sept. 1?' 1986 SIGNATURE:

3342 (6/85)
& Hazardous Waste Management Branch




\WELL No. 32\
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MATERIALS TESTING & INSPECTION — ENGINEERS & CHEMISTS
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T S LR o O I

Division of Health Services

WELL COMPLETION RECORD

OMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDRETURN FORM TO THE N.
SPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANC
O. BOX 2091, RALEIGH, N.C. 27602

AME OF SITE: ’ PERMIT NO.:
Proposed Dunn-Erwin Landfill

DDRESS: OWNER (print):
Harnett County, North Carolina County of Harnett
RILLING CONTRACTOR: REGISTRATION NO.:
| Froehling and Robertson, Inc. 421

:sing Type: PVC Sch. 40 dia; 2 in. Grout Depth: from to 23 fe. - dia.
.sing Depth: from _9 to_22 ft.-dia. 2___in. Bentonite Seal: from 027 __ft. - dia.
reen Type: PVC 0.01" Slot dia. 2 in. Sand/Gravel PK: from to 40 ft. - dia.
--een Depth: . from_22 __tw.* 39 ft.-dia. 2__in. Total Well Depth: from to 49 __tf. - dia.

21.3

stic Water Level: feet from top of casing Date Measured 9/ 2 /8¢

2ld (gpni): —N/A___ Method of Testing: N/A Casing is .1:35 _ feet above land surfa
. PVC

DRILLING LOG - B-31 LOCATION SKETCH

(show distance to numbered roads, or other map reference point

DEPTH
GROM TO FORMATION DESCRIPTION
Light brown sandy silty

0.0' 1.0’ clayey topsoil.
Medium dense, gray, tan & rq
1.0' silty clayey SAND with rock
{Iagn'albéo (ISC[‘ g
12.0' Loose,yellow.~tan silty coaf
Lo .
fragments. (SM) See Location Drawing prepared by

Firm,light tan & gray silty Ragsdale Consultants, Inc.
- CLAY w/fine sand & mica. (CI

Med.dense,light tan to 1igh
gray clayey SAND w/some ;iG3
Very stiff,gray & yellow.-t3n
silty sandy CLAY w/mica. (Ch)
Very stiff,gray & yellow-tar
silty CLAY w/some fine sand

& mica. : (CL)

Very stiff, dark gray silty
_40.0°' fine sandy CLAY with mica.
{cr7CcH)

(Boring terminated at 40.0 feet.)

=MARKS: Log of boring presented in Appendix. Monitoring well constructed

. _in 3,25 jnch I.D. hollow stem auger (8" Q.D.)

ATE: Sept, 18, 1986 SIGNATURE:

53342 (6/85)
.d & Hazardous Waste Management Branch




Dé;i;ion of Healfl:\‘Sefviccs

WELL COMPLETION RECORD

ZPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANC

. OMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDRETURN FORM TO THEN.

O. BOX 2091, RALEIGH, N.C. 27602

AME OF SITE: PERMIT NO.:
Existing Dunn-Erwin Landfill
.DDRESS: . OWNER (print):
Harnett County, North Carolina County of Harnett
‘RILLING CONTRACTOR: REGISTRATION NO.:
Froehling and Robertson, Inc. 421
:sing Type: PVC Sch, 40 dia. __2 in. Grout Depth: = from__0 t0.29:4 ft.-dia. -8 _
:sing Depth: from __2 to 33.4__ ft. - dia. 2 in. Bentonite Seal: . from_29:4 0 .31-4 ft.-dia. _8
reen Type: PVC 0.01" Slot dia. 2 in. Sand/Gravel PK: from 31.4 0 45.0 fr.-dia. _8
‘reen Depth: from 33-4 1o _*44.4ft. - dia. 2 in. Total Well Depth: from 0 to43.4 fc -dia. 8. __
atic Water Level: 10.8 feet from top of casing Date Measured 2 /18 /__
:Id (gpm): N/a Method of Testing: N/A Casingis —1:6 ____ feet above land surf:
. PVC
DRILLING LOG - B-32 LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference point:
"ROM TO FORMATION DESCRIPTION
V4
0.0' 1.0’ topsoil. .
Stifr,yellow.-tan 31ilty CLAY )
1.0' 3.0' with trace of fine sand. (CL}
Very stiff,qgray &.tan Silty|
3.0’ 7.0' finé sandy CLAY with m
edium dense, I1d] g . .
7.0' 12.0' clayey fine SAND. (sc) See Location Drawing prepared by
Very stifr to hard, dark
12.0" 17.5' . gray silty CLaY. ’ (CH) Ragsdale Consultants, Inc.
Very stiff to hard, red,tan
17.5' 22.5' & dark gray silty CLAY.(CH)
V. Stiff & ] b
22.5° 27.0' siiti} Cﬂ§7gracglf‘.‘{ge ;;Q .
M. dense to dense, very
27.0' 32.0' clayey SAND with mica.(SC)
Hard, dark gray silt
32.0' 37.0' _ crayl “icHy Y
37.0' 41.5" Dense, gray clayey SAND(SC)
Hard to very hard,dark gray
41,5’ 45.0' silty CLAY/trace of fine

(Boring terminated at 45.0 feet.)

S —{CHi}

=MARKS: Log of boring presented in Appendix. Monitoring well constructed

in 3.25 inch I.D. hollow stem auger (8" 0O.D.).

ATE: Sept. 18, 1986 SIGNATURE:

‘53342 (6/85)

:d & Hazardous Wase Management Beanch
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ATTACHMENT 1

APPENDIX B

GEOLOGIC AND HYDROGEOLOGIC STUDY

FOR DUNN-ERWIN LANDFILL EXPANSION

by

Westinghouse Environmental and Geotechnical Services, Inc.

July 1991




GEOLOGIC AND HYDROGEOLOGIC STUDY
FOR
DUNN-ERWIN
LANDFILL EXPANSION
HARNETT COUNTY, NORTH CAROLINA
WESTINGHOUSE PROJECT No. REW-A-130

Prepared For:
McKim and Creed

5580 Centerview Drive
Raleigh, North Carolina 27606

Prepared By:

Westinghouse Environmental and Geotechnical Services, Inc.
3100 Spring Forest Road (27604)
Post Office Box 58069
Raleigh, North Carolina 27658-8069

July, 1991




Westinghouse Environmental 3100 Spring Forest Road (27604)
. . P.0. Box 58069
and Geotechnical SBNIGBS. Inc. Raleigh, North Carclina 27658-8069

July 9, 1991 (919) 872-2660
Fax (919) 790-9827

McKim and Creed

5580 Centerview Drive

Suite 100

Raleigh, North Carolina 27606

Attention: Mr. Charles A. Musser

Reference: Geologic and Hydrogeologic Study for
Dunn-Erwin
Landfill Expansion
Harnett County, North Carolina
Westinghouse Project No. REW-A-130

Dear Mr. Musser:

This report presents the appropriate geologic and hydrogeologic information
required for the permit application for the Dunn-Erwin Landfill Expansion, Phase
IV, in Harnett County, North Carolina. Enclosed are the maps, profiles, charts
and reports as they pertain to ground water and geology to substantiate site
application as required in Section .0504 "Application Requirements for Sanitary
Landfills" of the North Carolina Solid Waste Management Rules as amended March,
1988. At your request, we have also submitted an evaluation of a proposed borrow
area for soils to be used as liner and cover materials. Preliminary
recommendations concerning liner considerations and slope stability are also
included in this report.

We look forward to your positive response after you have had time to review

the enclosed information such that the Geologic and Hydrogeologic Report may be
finalized in the near future and forwarded for your approval.

A Westinghouse Electnc Corporation subsidiary




July 9, 1991
R91A130A
Page 3

If you should have any questions regarding the enclosed information, or if
we may be of any further assistance to you, please feel free to contact us at

your convenience.

Very truly yours,

WESTINGHOUSE ENVIRONMENTAL
AND GEOTECHNICAL SERVICES, INC.

Abner F Ri Eg Jr., P.E.

NC Reg1strat1on No. 14155

Ann M. ég{jeggzzfjfi‘—~/
Senior Project Manager

AFR/AMB/als/R91A130A
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SECTION 1
INTRODUCTION

1.1 SITE DESCRIPTION

A geologic and hydrogeologic assessment of the proposed Dunn-Erwin Landfill
expansion site and adjacent borrow area has been completed. The proposed site
is Jocated adjacent to the existing Dunn-Erwin Landfill in Harnett County, North
Caro'ina. The Dunn-Erwin Landfill is located to the east of NC Highway 55
between State Roads (SR) 1723 and 1725 approximately 3 miles northeast of Erwin
and 4 miles northwest of Dunn, North Carolina (see Figure 1). The expansion site
and borrow area encompass approximately 30 acres each. The sites presently are
predominately undeveloped woodland with open uncultivated farmland, fenced
pasture land, identified wetlands and a pond. The only structures currently
standing on the proposed sites are the Harnett Ccunty Dog Pound, a silo, and a
farm shed. The southern portion of the site is to be developed as a landfill
cell and the northern portion, separated by a designated wetland area, is to be
utilized as a borrow site.

Topographically, the project site is gently sloping with several knolls
dissected by shallow drainage features. Ground surface elevations range from 162
feet along the southwest corner of the site to 230 feet along the northeast

corner of the site.
1.2 PURPOSE

An exploration program was performed to explore the general subsurface
conditions in the proposed landfill area and to obtain the necessary geologic and
hydrogeologic information required by the North Carolina Solid Waste Management
rules for the site permit application. The primary focus of this study was to
characterize the geologic stratigraphy and hydrogeologic conditions of both the
proposed expansion cell and the area immediately downgradient. Additionally, the
soils of the borrow area to the north were evaluated as a source of liner and
cover material for the proposed landfill expansion cell. The results of our
field and laboratory tests are attached in the Appendices to this report.
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SECTION 2
EXPLORATION PROCEDURES

2.1 SUBSURFACE INVESTIGATION

Subsurface conditions at the site were investigated with fourteen soil test
borings and five test pits performed within the proposed expansion area at the
approximate Tocations as shown on the attached Boring Location Plan (Figure 2).
The boring Tocations and ground surface elevations were surveyed in the field.
The borings were advanced to termination depths of 15 to 55 feet beneath existing
site grade with a CME-45 drill rig mounted on an all-terrain vehicle (ATV)
utilizing wash boring and hollow stem auger techniques to advance the borings.
Standard penetration test procedures (ASTM D-1586) were performed at selected
intervals to evaluate the consistency and relative density of the in-situ soils.
The test pits were excavated with a rubber-tired backhoe to depths of 10 to 10.5
feet beneath existing site grade and were observed by a geotechnical engineer.

~ Additionally, one 25 foot soil test boring (PB-9) and two test pits (TP-9 and TP-
29) excavated to depths of 10 and 8 feet, respectively, were performed as
requested to better characterize subsurface conditions within the present
landfill cell located to the east of the proposed expansion site. Split-spoon
samples obtained from the standard penetration tests were “isually classified by
a geologist in the field in accordance with the Unified Soil Classification
System guidelines. Laboratory grain size analyses, natural moisture contents,
specific gravities and Atterberg 1imits testing were performed on selected split-
spoon samples to verify visual classifications. A summary of the field and
laboratory methods is presented in Appendix A.

Additionally, four bulk soil samples were obtained to perform standard
Proctor compaction tests (ASTM D-698) and remolded falling head permeability
tests to evaluate the suitability of the borrow soils as liner and cover
materials. In addition, one relatively undisturbed soil sample was obtained to
determine the permeability characteristics of the in-situ soils. A summary of
the laboratory tests conducted and test data are presented on Tables I, II, and
[1I attached to this report.
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A generalized subsurface profile prepared from the test boring and test pit
data is attached to this report as Figures 3 A and B to graphically illustrate
subsurface conditions encountered at this site. More detailed descriptions .f
the conditions encountered at the individual test boring locations have been
presented on the attached Test Boring Records (Appendix C). Additionally, a
summary of the Test Pit Data is attached to this report as Table IV.

2.2 PIEZOMETER INSTALLATION

A total of nine of the soil test borings were used in the construction of
temporary piezometers with the purpose of evaluating the potentiometric surface
and hydrogeologic characteristics of the proposed expansion site and downgradient
areas. Four additional borings were offset 5 to 10 feet from deep piezometers
for the installation of shallow piezometers. The piezometers were installed with
the hollow stem augers in the ground. The screens and risers used in the
piezometer construction were made of 1.25 inch 0.D. schedule 40 PVC pipe. The
piezometers have either 5 or 10 foot screen sections with 0.010 inch pre-cut
slots. After the piezometer was placed in the ground, a sand pack was placed to
roughly 2 feet above the top of the screen. A bentonite seal was placed above
the sand pack to hydraulically isolate the screened interval. The remainder of
the bore-hole was then sealed with cement grout. The piezometer construction

data is summarized on Table V.

Four of the piezometers were installed at a depth of approximately 50 feet.
The remaining nine piezometers are shallower and vary in depth from 15 to 30
feet. The piezometers were arranged as four nests (one deep and one shallow) and
five isolated piezometers (see Figure 2).

2.3 GROUND WATER

The water level in the bore-holes were measured relative to the ground
surface elevation using a weighted tape. Water levels in bore-holes were
measured at the time of boring termination and after 24 hours from completion
of boring in some of the borings. If the bore-hole remained open, the water
level was remeasured approximately two weeks after completion (March 19, 1991).
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Heavy intermittent rains did not permit recording accurate water levels prior to
this date. The water level data collected on March 19 were preceded by four
consecutive non-rain days. The levels recorded on this day are assumed to
represent equilibrium conditions. The water level for each bore-hole is noted
on Figures 3 A and B.

Ground water levels in piezometers were recorded using an electric water
level probe. The probe was used to measure the distance from the top of the
piezometer casing to the water level in the piezometer. The ground water
elevation was then calculated using the surveyed elevation at the top of the
casing. If possible, the water level was recorded at the time of boring and 24
hours after the installation of the piezometer. Equilibrium water levels were
then recorded on March 19, March 26, April 12 and again on June 27, 1991. Ground
water elevations during this period showed only minor fluctuations. Piezometer
ground water elevation data is listed in Table VI and discussed in Section 3.4.

2.4 FIELD PERMEABILITY TESTS

Falling-head slug tests using a “THOR" pressure trénsponder system were

conducted to determine typical permeabilities of the in-situ soils. The static
height of the water level in each piezometer was measured by the pressure
transponder prior to the addition of the slug. The rise in head in the
piezometer was accomplished using 1 gallon of distilled water as a slug. The
height of the water column in the piezometer during the recovery phase was
recorded at preprogrammed intervals by the "THOR" system. The raw data from the
slug tests, as well as the permeability calculations can be found in Appendix B.
The results of the field permeability tests are discussed in Section 4.3.

2.5 LABORATORY

A geologist visually examined each split-spoon sample to estimate grain size
distribution, plasticity, organic content, moisture condition, color, presence
of lenses or seams, and apparent geological origin. Soils were classified in
accordance with the Unified Soil Classification System (USCS). Soil
descriptions, USCS classifications, and field results are presented on the
individual Test Boring Records included in Appendix C.
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Representative soil samples obtained during field exploration were tested
in our laboratory. Classification tests included natural moisture content, grain
size distribution (with sieve and hydrometer), Atterberg limits, and specific
gravity. In addition, standard Proctcr compaction tests and laboratory falling
head permeability tests were performed on selected bulk and relatively
undisturbed samples. A summary of the number of tests performed along with the

applicable procedure used is provided in Table I.

2.6 LABORATORY PERMEABILITY

The permeability of the on-site soils was evaluated by performing laboratory
permeability tests on 4 bulk samples of prospective cover and liner material
obtained from test pits. Laboratory permeability tests were performed on
remolded samples compacted to 94.6 to 99.0 percent of the standard Proctor (ASTM
D-698) maximum dry density. Additiorally, two laboratory permeability tests were
conducted on relatively undisturbed samples to determine the hydraulic
conductivity of the in-situ soils. These tests were performed in a triaxial type
permeability cell. Tests continued until steady state flow was achieved and
relatively constant values of hydraulic conductivity were obtained. Results of
the permeability tests are provided on the Summary of Laboratory Falling Head
Permeability Test Data in Table III and on Data sheets included in Appendix D.
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SECTION 3
PHYSIOGRAPHY AND REGIONAL HYDROGEOLOGY

3.1 PHYSIOGRAPHY

North Carolina is divided into three physiographic provinces: the Blue
Ridge, Piedmont, and Coastal Plain. Harnett County is located in the western
portion of the Coastal Plain Province of North Carolina. The Coastal Plain
Geologic Region has been formed during past transgressive and regressive
movements of the oceans in North Carolina. The Coastal Plain Province is
characterized by subdued topographic features and relatively flat, low-lying
terrain.

According to the Erwin 7.5 Minute Topographic Quadrangle Map (USGS, 1981)
and a site specific contour map, the subject property is located within a
generally southwest flowing drainage sub-basin of Stewart Creek. Surface
drainage witnin the proposed expansion cell is to the southwest. Site elevations
range from a high of 230 feet along the northeast corner of the site to a low of
162 feet along a small drainage feature at the southwest corner of the site.

3.2 REGIONAL CHARACTERISTICS

The proposed landfill expansion site is located in the eastern portion of
Harnett County in the western portion of the Coastal Plain Province of North
Carolina. Stratigraphically, the Coastal Plain consists of Cretaceous and
younger sediments unconformably deposited above the older Paleozoic crystalline
rocks of the Piedmont. Sediments of the Coastal Plain are typically undeformed
and include both unconsolidated sediments and lithified units. Data from well
Togs in the towns of Dunn and Coats suggest that Cretaceous sediments in the area
are underlain by slate bedrock at a depth of 120 to 200 feet (Geology and Ground
Water Resources of the Fayetteville Area, 1961). The depth to crystalline
bedrock and the thickness of the sediments of the Coastal Plain increase to the
east. The Coastal Plain generally has gentle topography and is dissected by east

flowing rivers. Ground water in Harnett County is found in and recovered from

both the unconsolidated Mesozoic and younger sediments and the Paleozoic
metamorphic basement (Geology and Ground Water Resources of the Fayetteville

Area, 1961). :
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Average annual rainfall in this portion of North Carolina averages 41.76
inches (National Weather Service 45 year average for the RDU Station). Rainfall
in the 86-90 period averaged 41.67 inches. The total rainfall for 1990 w:s
slightly below average at 37.50 inches, but the total rainfall for the previ-us
year was well above average at 54.15 inches. The North Carolina Climate Office
reports that rainfall for the first three months of 1991 was close to average and
totaled 9.4 inches.

3.3 SITE GEOLOGY

The site is underlain by sands, silts, and clays of the Cretaceous
Middendorf formation (Geologic Map of North Carolina, 1985). The Middendorf
Formation includes grey to reddish grey sands, silts and clays. The Middendorf
Formation tends to have Taterally discontinuous beds. The stratigraphy of the
Middendorf Formation is therefore comprised of lenses of sand, clay, and silt.
The Middendorf Formation is underlain by the Cape Fear Formation. The Cape Fear
Formation consists of grey to blue-grey silty and clayey sands, silts and clays.
Beds in the Cape Fear Formation are laterally more continuous than those of the
Middendorf Formation. These two sedimentary units combined have also been
referred to as the Tuscaloosa Formation. No lithified sediments or crystalline
rocks were encountered on the site within the 55 feet depth of exploration.

Although it is difficult to differentiate between the Middendorf and Cape
Fear fFormations from the available boring data, field evidence suggests that
clays and silts from the Cape Fear Formation are exposed or exist at a relatively
shallow depth in the Tower elevations of the site. The Generalized Subsurface
Profile (Figures 3, A and B) indicate that site stratigraphy is highly
discontinuous above an elevation of about 160 feet. At an elevation of
approximately 160 feet, the clay and clayey silt units appear to be more
continuous. This more continuous unit may be the upper boundary of the Cape Fear
Formation. The 160 foot elevation coincides with a nearby wetland area near
boring B-42 which appears to be lying on this clay stratum. The boring profiles
along two cross-sections (A-A’ and B-B’) are shown in Figures 4 A and B. Due to
the complexity of the Middendorf sediments, a simplified cross-section sketch was

constructed to depict the site geology and hydrogeology (Figure 5).
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3.4 SITE HYDROGEOLOGY

As stated previously, sediments of the Middendorf Formation include
latera21ly discontinuous clav layers. These clay layers are relatively impervious
and higher perched conditions may occur during periods of wet weather due to
perching of surface water on the soils. As indicated on Figures 3A and 3B,
piezometer B-48S was installed above a clay layer and had an anomalously high
apparent ground water elevation. The water level in B 16S is 5 feet lower, but
is at a higher topographic elevation than B-48S and did not encounter a clay
layer. A similar condition as B-48S exists in B-41S, which also has a piezometer
installed above an apparently discontinuous clayey silt lTayer. The water level
in B-41S, which may also be perched, is higher than expected from topography and
ground water elevation data from two nearby piezometers. The relatively
continuous layer of clays and clayey silts of the Cape Fear Formation would be
expected to form a leaky aquitard to sediments below these beds. Piezometer
nests B-47 and B-44 had screens both above and below this horizon. In these
nests, the ground water elevation of the deeper piezometer was between 12 to 20
feet Tower than that of the shallow piezometer (see Table VI). This data implies
that these beds locally separate ground water in the sediments of the Middendorf
Formation from those of the deeper Cape Fear Formation, and that the vertical
hydraulic gradient is downward.

A hydrogeologic cross-section {(Figure 6) was constructed from the logs cof
piezometers B-42S, B-42D, B-44S, B-44D, B-47S, and B-47D in the southwestern
portion of the site to study the relationships between geology and ground water
Tevels. The ground water levels shown in the shallow piezometers are all close
to the ground surface and contrast sharply with the deeper ground water levels
found in the deep piezometers. The logs of the deeper piezometers indicate the
presence of clay layers at elevations above 155 feet. These contrasting ground
water Tevels and the presence of clay layers support the concept of shallow
perched ground water near the ground surface and a hydraulically continuous
ground water zone at greater depth. The relatively high potentiometric elevation
of the deep ground water zone presented in piezometer B-44D is attributed to the
hillside location of this piezometer.
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Piezometers B-42S and B-42D are located near the edge of a wetland area in
the southwest portion of the property. The respective ground water elevations
in these two borings indicate a significant potentiometric contrast and tend to
support the concept of 3 perched wetland area, rather than a universal ground

water discharge area, to the southwest.

Based on ground water elevation data collected from "non-perched"
piezometers, a ground water contour map was constructed. The ground water
contours calculated from piezometers installed below the top of the Cape Fear
Formation are illustrated on the Ground Water Contour Map, (Figure 7). The water
level in B-48S is believed to be perched on a clay layer and the data from this
boring was not used in this evaluation.

The Hydrogeological Supervisor, Mr. James Bales, of the Fayetteville
Regional Office of the Ground Water Section of the Department of Environmental
Management was contacted regarding the seasonal variation of ground water levels
in Harnett County. Mr. Bales stated that he knew of no such data compilation for
Harnett County; however, he said that ground water levels are usually highest in
the period from December to April and lowest from August to October in this area
of the Coastal Plain. He also noted that the annual fluctuation in the county
can range from 5 to 8 feet.

Monthly ground water level elevations were recorded from borings previously
installed at the site (Location Map 8). These elevations were taken from May
1985 through April 1986. The mean seasonal fluctuation of the groundwater table
at the site was approximately 2.8 feet (See Table VII). Since rainfall for the
last 5 years has been very close to the average precipitation and groundwater
Tevels are usually highest from December to April, the ground water data
presented in Table VI, as well as the ground water contour map constructed from
this data (Figure 7) probably approximate seasonal high annual ground water
levels for this site.

Based on ground water elevation data, the average hydraulic gradient between
B-46S and B-40S is 0.023 (vertical foot/horizontal foot) and 0.19 between B-46S
and B-42S. However, as expected, areas of steep topography have much higher
gradients. In the proximity of B-40S the gradient appears to be as high as 0.67.
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Due to the extreme geologic heterogeneity of the site, it is very difficult
to estimate a ground water velocity for the site. However, assuming preferential
flow along units with higher conductivities (roughly 1 x 10°* cm/sec), the
measured hydraulic gradient of approximately 0.02 and with an estimated effective
porosity of 30 percent, a rough estimate of ground water velocity can be made.
This estimate is based on the following relationship - Ks = (KxI)/N, where Ks is
the ground water velocity, K is the hydraulic conductivity, I is the hydraulic
gradient and N is the effective porosity. Using the estimated values for the
required parameters, the equation yields a value of 6.7 x 10°® cm/sec. This
means that "perched" ground water flowing under the proposed expansion site would

travel on the order of 2 meters per year.
3.5 SITE SOILS

The site area has been mapped by the Soil Conservation Service (SCS) to
identity near surface soil series. This information is presented in the
published manual for Harnett County, and the site is shown on sheets P-5, P-6 and
Q-4 of that publication. The soil survey of Harnett County shows six soil series
that exist on this site. The soil series encountered consist of the Bibb,
Blaney, Gilead, Marboro, Norfolk, and Wagram. These soils are comprised mostly
of Toamy sand and sandy loam which are well to moderately well drained with the
exception of the Bibb series which is poorly drained and generally is associated
with wetlands. These soil series commonly exist in areas with slopes ranging
from 0 to 15 percent. High water tables within these type soil series generally
range from perched and apparent conditions at depths of 0.5 to 6.0 feet to ground
water tables of greater than 6 feet beneath the surface. Organic contents vary
from 0.5 to 2.0 percent to depths of up to 24 inches beneath the surface. These
soil characteristics generally apply to soils encountered within the upper 60 to
75 inches from the surface and may not be valid at depths below this level.
Selected SCS soil characteristics useful for planning and development such as,
sanitary landfill area, daily cover for Tlandfill, shallow excavations,
embankments dike and levees, are listed in Table VIII.
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SECTION 4
SUBSURFACE CONDITIONS

Figures 3 A and B graphically illustrate subsurface conditions at this site.
The profiles have been generalized and may not depict actual subsurface
conditions at boring locations. The actual subsurface profile transitions
between material types, gradational and not abrupt as indicated in the profiles.
Detailed descriptions of the conditions encountered at the individual test boring
lTocations are presented on the attached Test Boring Records (Appendix C) Summary
of Test Pit Data Table IV.

4.1 TOPSOIL

A relatively thin 3.5 to 6 inch veneer of topsoil with rootmat and organics
was encountered at most of the boring Tocations. An exception to this exists at
boring B-45 which encountered dark brown clayey silty sand with organics to a
depth of 24 inches beneath the surface.

4.2 SEDIMENTS

Th» underlying Coastal Plain sediments consist of interbedded relatively
clean to silty and clayey fine sands (SP, SM, SC) with occasional gravel zones
(GP), with Tayers of fine sandy to silty clays (CL, CH) and fine sandy to c1ayey
silts (ML,MH) that often vary abruptly both horizontally and vertically. Sands
predominate in most places, with clays scattered throughout the subsurface
profile; clays and silts predominate in other areas with sands scattered
throughout. Standard penetration resistance values in the sands range from 3 to
greater than 100 blows per foot (bpf) with typical values on the order of 20 to
30 bpf exhibiting very Tloose to very dense relative densities. Standard
penetration resistances in the clays and silts range from 3 to greater than 100
bpf, with typical values on the order of 15 to 25 bpf, exhibiting soft to hard
consistencies. At depths of greater than 30 to 40 feet beneath the existing
ground surface, the consistencies and relative densities become harder and more
dense with standard penetration resistances on the order of 50 bpf to 50 blow per
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0.2 feet of penetration. Although these materials exhibit consistencies of
partially weathered rock materials, they are classified as overconso]wdated
sedimentary soils typical of this geologic formation.

4.3 FIELD AND LABORATORY PERMEABILITY

5011 permeability values were calculated from both field and Taboratory
tests. The results of the field test indicate hydraulic conductivities that
range from 1 x 107 to 1 x 10°¢ cm/sec, whereas laboratory tests yielded values
in the 5 x 10 to 5 x 1077 cm/sec range.

Field permeability tests were performed to evaluate the need for a lined
landfill to impede leachate from easily entering the underlying ground water.
A rate of recovery plot (see Appendix B) was created using these data. The
recovery data was obtained and a hydraulic conductivity for each piezometer was
calculated using the Rice-Bouwer equations for an unconfined aquifer (H. Bouwer,
1989). A brief explanation of the Rice-Bouwer technique, piezometer recovery
plots and parameters used in solving the Rice-Bouwer equations can also be found
in Appendix B.  The hydraulic permeability calculated for each piezometer and
the soil type in which the test was performed are summarized in Table III.

Laboratory permeability testing was performed on relatively undisturbed
(shelby tube) and remolded (bulk bag) samples obtained from test borings and test
pits at depths between 2 and 10.5 feet beneath the existing ground surface. The
remolded samples were compacted in accordance with ASTM D-698 at moisture
contents within + 2 percent of optimum. This moisture range was selected to
simulate the soil moisture content likely to be utilized for liner construction.

The remolded and undisturbed samples were encapsulated in a rubber membrane
and placed in a triaxial type permeability cell. An effective confining stress
of 2 psi was used to establish a tight fit between the membrane and the sample.
Test specimens were saturated under a back pressure of 100 psi prior to running
the falling head permeability test. The permeability tests were performed with
an effective confining pressure of 2 pounds per square inch (psi) and hydraulic
heads of about 40 centimeters (cm) of water across typical sample lengths of 7.59
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to 8.19 cm. Inflow and outflow during each test was monitored and the hydraulic
conductivity was calculated from each recorded increment. The soil samples
collected were the potentially low permeability materials planned for use as
Tiner and top cover material in the development of the proposed landfill.

Following completion of the falling head permeability tests, representative
samples were subjected to specific gravity, Atterberg Limits, and grain size
analyses to further characterize the on-site soils. Results of the permeability
testing performed on undisturbed and remolded samples, including hydraulic
conductivity, porosity, molding conditions, and the classification based on the
Unified Soil Classification System are included in Table III.

The laboratory test results indicate that the on-site (SC and CL) soils
recompacted should provide hydraulic conductivity values on the order of 5 x 10°°
to 1 x 107 cm/sec, provided that the in-place dry densities are at least 95
percent of the standard Proctor maximum. Increasing the degree of compaction of
these soils to at least 98 percent of the standard Proctor maximum dry density
will decrease the hydraulic conductivities to values on the order of 1 x 10°° to
5 x 1077 cm/sec. Based on our past experience with similar subsurface
conditions, hydraulic conductivity values on compacted samples under controlled
laboratory conditions may be as much as a half of an order of magnitude higher
than that obtained in the field. Therefore, hydraulic conductivity values of
these soils compacted to approximately 98 percent of the maximum dry density in
the field may only provide values on the order of 5 x 10° to 1 x 10°¢ cm/sec.
It should be noted that there do exist (CH) soils on-site that were not obtained
for laboratory testing and that these soils are anticipated to provide hydraulic
conductivity values in the range of 5 x 107° to 1 x 1077 cm/sec when recompacted
in the field. However, this should be verified by further laboratory testing and
in the field prior to the start of construction with a test strip section.
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SECTION 5
CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS

5.1 EXCAVATION CHARACTERISTICS

The sedimentary soils at the site can generally be excavated using
conventional equipment such as pans, scrapers, backhoes, and dozers. Based on
our past experience with similar materials, the hard to very dense materials
exhibiting standard penetration resistances as hard as 50 blows per 3 inches of
penetration to 100 bpf will require preloosening by ripping during general site
grading to expedite excavation procedures. This can be performed using
conventional methods by first loosenirg the materials with a single-toothed
ripper attached to a suitable sized dozer such as a Caterpillar D8 or D9.

5.2 LINER

Based on the results of laboratory permeability tests conducted on bulk
samples (2 feet to 10.5 feet) at selected test pits, from within the borrow area,
a composite liner system may be necessary to control leachate seepage from the
proposed Tandfill. This system would require the installation of a minimum 60
mil high-density polyethylene, liner overlying low permeability soils. It is our
understanding that the state requires a minimum 18 inch thick layer of
recompacted low permeable soil such as those sporadically encountered at the site
to be used as a liner material beneath the synthetic liner. The presence of
occasional quartz rock fragments and gravel may eliminate portions of the low
permeable soils on-site to be used as liner materials.

The permeabilities of the in-place recompacted materials to be used as liner
material should be at least 5 x 1077 cm/sec, however, this would be confirmed by
the State. It is our opinion that the silty clay (CH) materials encountered at
this site, recompacted to at least 98 to 100 percent of the standard Proctor
maximum dry density, will provide hydraulic conductivity values in the field on

the order of 5 x 1077 cm/sec to 1 x 1077 cm/sec. However, this shoula be verified

in the field prior to construction by a test strip. Because of the limited
amount of availability of these materials at the site, it may be necessary to
obtain soils from off-site. The quantity of material needed for development of

the proposed 1andfill cell has not been determined at this time.
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Additive enrichment of on-site materials is an alternative to obtaining off-
site soils for use as liner materials in subsequent cells. If additive enriched
soils are used, hydraulic conductivity values on the order of 1 x 10'7cm/sec can
be obtained. This would enable the use of a larger quantity of the on-site
materials to be used and reduce or eliminate the use of off-site materials. The
additive enriched material should be placed in no greater than 6 to 8 inch 1ifts,
compacted to at least 95 percent of standard Proctor maximum dry density.

We recommend that the synthetic Tiner be placed at least 6 feet above the
March 19, 1991, ground water levels presented in Table VI. These correspond to
the water levels utilized in constructing the Ground Water Contour Map (Figure
7). This recommendation is provided for two purposes: 1) to allow ease in
construction of the soil liner below the synthetic liner, and 2) to provide the
minimum 4 foot separation as required by the North Carolina Administrative Code,
Subchapter G, by allowing for potential variations in seasonal high water table
across the site.

We do not recommend excavating below 4 feet above the anticipated high water
table due to capillary rise and softening of the base of the excavation by
construction equipment. It is our opinion that should the excavations proceed
below the 4 foot Tlevel rutting and pumping would likely occur which may
deteriorate the base of the landfill.

5.3 SLOPES

Interior slopes of the 1andfill cell constructed of adequately compacted on-
site soils and placed at 1 on 3 slopes should provide adequate stability against
shear failure. The final slope design should consider slope heights, duration
of exposure to erosion, and type of backfill used as cover material. Further
laboratory tests will be warranted in the final design to confirm the shear
strength and frictional characteristics of the proposed cover material on these
slopes. Due to the shear strength of the liner materials and soil to liner
materials, side slopes at 1 on 4 may be necessary or a textured liner used.
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5.4 SOIL LINER PLACEMENT

Clayey silts, such as those encountered on site, will sometimes rut and pump
beneath heavy construction equipment, especially if the moisture content is on
the wet side of optimum. Rutting and pumping may also occur in a properly
compacted soil due to the low shear strength of the soil. For this reason, we
recommend that a separation of 4 feet be maintained between the high water table
and heavy construction equipment. Rounded tooth sheepsfoot rollers should be
utilized for compaction of the clayey silt liner. Vibratory steel drum or
pneumatic tired rollers should not be used to compact soil 1ifts. The final
surface of the soil liner should, however, be smoothed with a smooth drum roller,
but vibration of the roller should not be permitted. We recommend that soils be
placed and compacted in layers no greater than 6 to 8 inches.

Due to the characteristics of the on-site soil, moisture control will be
necessary during spreading and compaction. We recommend that the soil Tiner
material be compacted from 0 to plus 4 percent of optimum moisture content. The
soil liner will not be conducive to wet weather grading, thus, it will be
advantageous to place the liner during dry weather. It is anticipated that in-

place moisture content of the on-site soils will vary according to topography and
existing drainage on the site. Ground water conditions were encountered within
the borrow area at depths of 6.5 to 9.5 feet beneath the surface. However, it
is anticipated that these shallow ground water conditions are perched and that
the true ground water level is lower. Therefore, some drying of the borrow soils
will be required before they can be adequately compacted. It is anticipated that
these perched ground water conditions can be controlled by positive surface
drainage.

Proper selection and construction of liner material will be an important
aspect for successful utilization of the liner. If on-site soils are used,
selection and separation of these materials in the field should be based upon
classification testing and evaluation by an experienced soils technician working
directly under the supervision of a geotechnical engineer. Liner soils should
contain no more than 40 percent of materials coarser than a No. 200 sieve with
less than 5 percent retained on a No. 4 sieve and have a Plasticity Index greater
than 10 percent with associated Liquid Limits of at least 25 percent. It is our
opinion that these soils can be found within the proposed excavation depths in
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the proposed borrow area. The contractor should separate liner material from
general fill and not include rock fragments, cobbles, or organic materials with
potential liner soils.

5.5 GENERAL EMBANKMENT CONSTRUCTION CONSIDERATIONS

Prior to placement of fi11 for the perimeter embankment, the subgrade should
be thoroughly stripped of all topsoil and organics, including removal of old
stumps and roots. The exposed subgrade should be proofrolled with a Tcaded dump
truck to identify any areas of soft surface soils. Areas that rut or pump after
successive passes of the roller should be undercut to suitable soils and replaced
with compacted backfill. For preliminary design, the cut or fill slopes should
be constructed no steeper than 1 on 3.
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TABLE IX
SUMMARY OF FIELD PERMEABILITY TEST RESULTS

PIEZOMETER No. SCREEN INTERVAL SOIL TYPE HYDRAULIC
ELEVATION (ft) CONDUCTIVITY k

FROM T0 (cm/sec)

158.8 163.7 MH and SC 2.9 x 107
187.4 192.4 SM/SC 1.3 x 1073
167.1 172.0 SM and CL 1.8 x 107
169.2 179.2 ML 1.0 x 10
168.6 178.6 ML and SM 7.6 x 10°°
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