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1.0 EXECUTIVE SUMMARY

The proposed facility is a new lined MSWLF unit, located adjacent to and within the facility boundary
of an inactive landfill (closed prior to January 1, 1998), an active Transfer Station, and an active C&D
Landfill (Permit #81-03), and other solid waste handling facilities. The proposed landfill site is owned
by Rutherford County and has been the site of the County’s solid waste management activities since
the early 1950's. This site suitability application is made on behalf of the Rutherford County Board
of Commissioners. The facility will be designated for use by the citizens of Rutherford County, and
others, should the Commissioners and citizens so desire. The service area is a 100-mile radius.

This site suitability application is made in accordance with the Solid Waste Rules and guidelines
promulgated under15A NCAC 13B..1600 et. seq., which govern the two-part permitting process:

Part 1 is the “Permit to Construct” application, which in tum is typically submitted in two stages:

Part 1-A (this document) is the Site Suitability and Facility Plan, which characterizes the
geology and land use of the site and its environs, providing a general facility plan description
(size, basic layout, waste type and service area). The submittal requires local government
approval, in the form of a vote of support by the County Commissioners at a public meeting,
which indicates that the project conforms all local land use and the County’s long-term solid
waste planning, as well as an indication that the project meets the will of the citizens. This |
report will be reviewed by the North Carolina Division of Waste Management, Solid Waste
Section, and upon completion said review the Division will issue a “Site Suitability” letter,
indicating that the site has been adequately characterized for permitting.

Part 1-B is the Detailed Hydrogeological Investigation and Design (yet to be completed),
which provides a confirmatory site investigation of the initial disposal area (Phase 1), which
is typically performed after the “Site Suitability” stage. The Detailed report will include
construction plans and specifications, engineering calculations, an Operations Plan, a
Construction Quality Assurance (CQA) Plan, and a Water Quality Monitoring Plan. Upon
review of that submittal, the Division will issue a “‘Permit to Construct.” '

Part 2 is the Permit to Operate, granted after the first phase of the facility is built and appropriate
CQA documentation is provided. The Permit to Operate is granted in 5-year intervals — each
successive phase will be investigated, designed, and constructed under a permit renewal process.
Typically, the project construction scheduling is staged to coincide with the permitting interval. This
process allows construction or operational plans to be upgraded periodically to accommodate future
Rule changes and technological innovations.
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The facility boundary contains approximately 240 acres, a portion of which was previously used as
asoilborrow site. The site is located on a north-south oriented ridge, surrounded by regional streams
(ground water receptors) on either side. All active and proposed waste management facilities are
located north of an east-west oriented electric power line that bisects the property. The site of the
closed MSWLF in the south end of the facility was not characterized as part of this suitability
mvestigation. Future property acquisitions within the facility boundary were included in this study.

The site is accessible by paved public roads but is out of view from roads and residential areas. No
public waste-transportation route modifications are planned. Alternative access routes may be
considered in the future to accommodate regional transportation planning.

The facility will meet all vertical and horizontal setback requirements. The proposed lined landfill will
be separated from the existing C&D landfill and closed MSW landfill by at least 300 feet, to allow
for separate ground water monitoring. The new landfill site is hydraulically up-gradient of the older
facilities, hence the presence of the other facilities will not influence the ground water monitoring
program for the new facility. The lined landfill will be constructed with “state-of-the-art” technology,
to provide the community with a secure and environmentally responsible disposal facility.

Current plans are to nitially develop the west side of the site, where prior soil borrow activities were
conducted. Based on the conceptual design that accompanies this report, the new landfill will provide
an estimated 40 years, or more (20+ years in the western side alone), at today’s waste tonnages.
Existing infrastructure (scales, office, other buildings) will remain in service for at least 20 years. The
plans include a cost-effective alternative liner design, for which adequate quantities of suitable soils
exist on site. Bioreactor technology (leachate recirculation) is under consideration.

Geological and geotechnical conditions at the site are typical ofthe North Carolina western Piedmont.
Soils consist of stiff to very hard sandy and clayey silt, with variable mica content, weathered from
the underlying mica gneiss bedrock. Moderately plastic clay occurs in variably thick pockets, mostly
within the eastern side of the site.

The bedrock is an early Paleozoic age, eastward dipping, cross-bedded meta-sedimentary sequence,
which exhibits a differential weathering pattern (ledges of harder and softer materials) below the
surface. Based on the drilling data, the condition of “auger refusal” does not necessarily denote hard
bedrock. Instead, auger refusal conditions are typically encountered within the saprolite or partially
weathered rock. The borings were advanced relatively deep (as much as 100 feet) with rotary-air and
rock coring techniques to characterize the bedrock. Exposures of weathered rock exist within the
former soil borrow site in the west side of the site, but these materials have been demonstrated to be
“rippable” with conventional earthwork equipment.
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The on-site soils will provide excellent structural fill and periodic cover soils. There are sufficient
quantities of suitable soils for constructing an alternative liner design with a geocomposite clay layer
(GCL) barrier. There are no unusual man-made or natural features present that would restrict the
intended use of the site. Bedrock and ground water depths are such that planned excavations and site
grading can be performed while meeting vertical separation requirements. |

Site hydrogeology is characterized as a short-segmented, “closed-loop” hydrologic cycle. Ground
water generally occurs along the transitional interface between the soil overburden and the upper
bedrock. The ground water is fairly deep, generally in excess of 20 feet in the proposed waste area
footprint. Recharge occurs within the higher elevations over a majority of the site, with ground water
discharge occurring at on-site springs and along the perimeter streams. The County controls all the
land to the nearest ground water discharge points, and no ground water users are located between
the landfill and the discharge points. Public water is available in the area.

Three on-site seasonal springs and adjacent perennial streams provide ground water discharge points,
which is favorable from a water quality monitoring standpoint. Minor wetlands areas have been
delineated in the east side of the project, along the seasonal streams, but these areas will not be
impacted for at least 20 years and will not affect the development of Phases 1 — 3 on the west side
of the site. A wetlands and stream mitigation plan will be required at some future time, prior to
developing the east side of the project site.

This report was prepared under the general direction and overview of David Garrett, P.G.,P.E., Inc.,
with input from G.N. Richardson & Associates, Inc. Relevant sections of this report were prepared
by the respective parties. The timing of the project is intended to coincide with the anticipated
expiration ofthe County’s current contract for hauling and out-of-county disposal at a private facility.
The tentative schedule for Phase 1 of the project is as follows: ~

Decision to Build June 2002

Start Construction September 2002
Target Completion September 2003
Commence Operations January 2004.

The valuable input of many individuals and organizations contributed to this report, including the
Isothermal Planning and Development Commission, Rutherford County Department of Solid Waste,
the Rutherford County Commissioners, the County Manager and administrative staff.
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2.0 SITE AND FACILITY DESCRIPTION
2.1 Regional Characterization Study -.1618(c)(1)(A-F)

Drawing S1 shows the site vicinity and 2-mile radius on the USGS Rutherfordton North and South
topographic quadrangle sheets (1 inch = 2000 feet). The facility is located approximately three-
quarters miles south of downtown Rutherfordton, accessible from either US74A via Laurel Hill
Drive (the landfill is located at the end of this road) or US221 via Industrial Park Drive and Laurel
Hill Drive. The site encompasses 240 acres, bound on all sides by private property and isolated on
three sides (east, south and west) by perennial streams and heavily wooded areas.

The two-mile radius includes the down town commercial and industrial districts of the towns of
Rutherfordton and Spindale. Development in the immediate vicinity consists of mixed residential,
commercial and/or industrial use. Scattered houses and businesses exist along the main roads. Some
houses are located on Laurel Hill Road and Industrial Park Drive, north of the landfill, which area
appears to be undergoing industrial redevelopment. The local industries include a tool-and-die
facility, a paper packing manufacturer and several textiles-related manufacturing plants.

Most of the residential development in the area is located east of the site (accessible from US 74A)
and to the west (accessible from US 221). There are also relatively large tracts of agricultural and/or
undeveloped land south of the landfill, along Thunder Road (SR 2201), along with scattered
dwellings. No dwellings exist within 500 feet of the proposed landfill, except for an inset tract
surrounded on four sides by the subject property (negotiations are underway to acquire this property).

Within the facility boundary are the County’s solid waste transfer station, a C&D debris landfill,
wood/yard waste stockpiles, white goods recycling stockpiles and a tire recycling collections center.
A closed landfill exists south of the study site, which served the community since the early 1950's.
Traffic to the disposal facilities has been routed down Laurel Hill Drive since that time. The old
landfill was closed in 1998 under NC Division of Waste Management guidelines, and a post-closure
water quality monitoring program is in place. No changes to existing traffic patterns are currently
proposed, but regional transportation planning may someday result in a more favorable egress route.

The current facilities (and proposed landfill will) serve Rutherford County exclusively, with a
County ordinance in place banning outside waste. The County operates ten solid waste convenience -
centers, and there are one or more private haulers in the County, plus “drive-ins.” The larger
incorporated municipalities provide their own collections and hauling to the site. Municipal water
is available throughout in the study area, although a handful of potable wells were identified (none
are down gradient of the facility). There are no known public water supply wells or surface water
intakes for several miles from the landfill.
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2.2  Local Characterization Study - .1618(c)(2)(4-G)

Drawings S2 and S3 are a local area map and photo, respectively, that show the permitted facility
and local features within a 2000-foot radius, at a scale of 1 inch =400 feet (1 inch = 300 feet on S2).
Existing land use within the 2000-foot radius is mixed residential and business (described in Section
2.1). The facility is located within the County, outside any incorporated limits or extra-territorial
jurisdictions. There is no zoning in effect within Rutherford County. The 2000-foot radius extends
into the incorporated limits of Rutherfordton and Spindale. There are no schools located within the
2000-foot radius. There are no significant ground water users within the planning area. The site is
not located within 2000 feet of a public water supply intake.

Commercial and/or industrial buildings which represent potential sources of ground or surface water
contamination have been identified on the regional map (Drawing S1). These include various textile
mills and other manufacturing facilities, auto garages, car washes, gasoline stations (former and
operating), a farm/heavy equipment sales and service facility, a public street maintenance facility and
other commercial/industrial facilities. On-site the transfer station and the C&D landfill are potential
sources of contamination, but these facilities are down-gradient of the proposed landfill. None of
these facilities has been evaluated with regard to actual or potential contamination as a part of this
study. No implications or allegations regarding these facilities should be construed from this work.

A potable well survey conducted in May 2000 identified 15 potable wells within a 2000 foot radius
of the site. None of the area wells are down gradient of the landfill. The landfill site is separated
from all surrounding areas (except further up the ridge to the north) by large perennial streams,
Stonecutter Creek and a large south-flowing tributary to the east, Cleghorn Creek and a large south-
flowing tributary to the west, which serve as regional ground and surface water divides. No potable
wells are located between the landfill and the unnamed tributaries nearest the site. No potable wells
were identified north of the landfill along Laurel Hill Drive or Industrial Park Drive (fire plugs are
visible on both streets). One potable well was located up-gradient of the site on US 74A. The
nearest wells west of the site are located across the unnamed tributary to Cleghorn Creek. The
nearest wells to the south are located across Stonecutter Creek. All area wells are more than 500 feet
from the proposed waste boundary.

No historic sites were identified within the 2000-foot radius. The Rutherford-Spindale Middle
School building is a historical site, but this building is outside the 2000-radius to the north and will
not be affected by activities at the site. General drainage patterns in the vicinity of the landfill are
to the south toward Cleghorn and Stonecutter Creeks, which flow southeast toward the Broad River
(several miles to the south). There are no FEMA-designated 100-year flood plains present within
the site boundary or along either tributary adjacent to the site.
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23 Site Studies -.1618(c)(3) = .1623(a)

A Site Hydrogeologic Report has been prepared in accordance with Rule .1623 (a) and can be found
in Section 4.0 of this document. Prior studies that were available to augment this work include
ground water monitoring wells and water quality records (collected by others) for the closed MSW,
landfill located within another portion of the permitted boundary. The authors of this document have
first-hand knowledge of site conditions based on the closure of the old landfill, including borrow site
evaluations, and a recent characterization study for the C&D landfill.

24  Location Restrictions - .1618(c)(4) = .1622(1-10)
2.4.1 Airport Safety - .1622(1)

Based on FAA aeronautical charts (Appendix B.1), the landfill is not located within 5,000 feet of
an airport used by piston-powered aircraft, nor is the landfill located within 10,000 feet of an airport
used by turbine-powered aircraft. The nearest airport is the Rutherford County Municipal Airport,
located 4.7+ miles due north of the landfill (See Drawing S1). This airport does not have regularly
scheduled commercial air service. The airport is oriented such that the landfill is on the direct flight
paths for take off or landing. The FAA maintains a NDB (Non-Directional Beacon) radio antenna
on the landfill premises. Local airport officials stated that the NDB technology is gradually being
replaced by GPS (global positioning satellite) technology as a navigational aid. Eventually, the
antenna will become obsolete, but the facility development plan will not affect the antenna for a
minimum of 20 years. The proposed landfill is not anticipated to be an aviation safety hazard.

242 Flood plain -.1622(2)

The main drainage features on the site are unnamed tributaries to Stonecutter Creek and Cleghomn
Creek, which flow in turn to Broad River. These tributaries make the east and west boundaries of
the site, respectively. The banks of the unnamed tributaries adjacent to the site boundary are steep
and do not exhibit a well developed flood plain. FEMA mapping available on the Internet
(Appendix B.2) indicates that relatively narrow 100-year flood plain exists along Cleghorn Creek,
far to the west of the site, but no areas of the site exist within designated 100-year flood limits.
Design grades will be set such that no restriction to the flow of the unnamed tributaries will occur
and that the risk of exposure of the waste due to flooding or scouring will be minimal.

243 Wetlands -.1622(3)

A survey for wetlands has been conducted and certified by the U.S. Army Corps of Engineers
(Appendix B.3). Three small areas of wetlands, with a cumulative total less than 0.25 acres, were
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identified on the site. Two of these areas exist within the waste footprint on the eastern half of the
site, located within proposed Phases 4 and 7 (refer to the phasing diagrams in the project drawings).
There is no practical alternative for developing the eastern portion of the site, other than by
impacting these two areas. Within the western portion of the site, the wetland area is outside the
proposed footprint, and no development or disturbance to wetlands or streams are planned.

Disturbing the wetlands will further require permitting from the US Army Corps of Engineers and
the NC DENR Division of Water Quality. However, construction within these portions of the site
will not occur for an estimated 20 years after the landfill commences operation. North Carolina
Solid Waste Regulation .1618 (3)(a)(iii) requires the following demonstrations, presumed to pertain
to the downstream water courses and wetlands adjacent to the MSWLF unit.

The MSWLF uinit will not cause or coniribute to significant degradation of wetlands. The Owner
or operator shall demonstrate the integrity of the MSWLF unit and its ability to protect ecological
resources by addressing the following factors:

A. Wetlands soil deposits will not be used to support the MSWLF unit. An inspection of
foundation subgrade soils during the construction will identify unsuitable soils for foundation
support; such soils, if encountered, will be excavated and replaced with suitable soil fill.

B. 'I‘hesoilﬁllmateﬁalsusedtosupportthelandﬁll,where(andii)ﬁnwctionsarerequired,
will be compacted to appropriate engineering standards and tested; reports of these activities
will be documented as part of the Construction Quality Assurance program.

C. The volume and chemical nature of the proposed landfill is not known; however, the
MSWLF unit will contain a liner and leachate collection system to prevent the release of
solid waste constituents into water courses and land areas downhill of the MSWLF.

D. Fish, wildlife, and other aquatic life and their habitats adjacent to the MSWLF unit will be
protected by the liner and leachate collection systems, and through sound protocols for
design, construction, and operations. This will include detailed attention to Sedimentation
and Erosion Control measures, which are requirements of other regulatory agencies.

E. The MSWLF unit will be designed and constructed to minimize the potential for a
catastrophic release of solid waste constituents (i.e., due to landfill failure) into the wetlands
and/or water courses that may exist near the MSWLF. Foundation conditions are anticipated
to be stable under all anticipated conditions. Waste placement criteria will be placed into the
Operations Plan that will promote stability.
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Mitigation of wetlands impacted due to Phases 4 and 7 of the MSWLF unit may not be required, due
to the minimal area of wetlands that will be impacted. No mitigation plans is anticipated to be
required for the initial three phases (Phases 1 through 3), whereas the landfill was designed to avoid
this area. A sediment basin will be required for Phase 1, located uphill of one of the wetlands areas.
This basin and other sediment and erosion control structures will be prepared to meet NC Division
of Land Quality regulations and Division of Water Quality regulations (i.e., riparian buffer rules) as
might become applicable. Future stream and wetlands mitigation plans that might be required for
the east side of the site will be prepared in accordance with applicable State and Federal rules during
the future permit to construct studies for these areas.

2.4.4 Fault Areas -.1622(4)

There are no Holocene age fault zones within 200 feet of the site based on published mapping
(Appendix B.4). The nearest mapped faults include a north-northwest oriented thrust fault located
in eastern Rutherford county, which passes near the community of Hopewell and extends toward
Boiling Springs community in Cleveland County. A short segmented northeast-southwest oriented
normal fault has been mapped in the community of Hollis. Both faults are about 16 miles east of the
site. An undifferentiated fault (not classified as normal or thrust) passes to the north of
Rutherfordton (6 miles from the site at its nearest), extending along the South Mountains toward
Morganton. These faults, as others within the NC Piedmont, are not active fault zones. " ?

A well known fault zone with associated seismicity is the Brevard zone, which passes through the
towns of Brevard and Old Fort, at its nearest about 24 miles from the site. Some seismicity has been
associated with the Brevard zone in historic times, believed to be due to isostatic rebound, rather
than active tectonic activity. The nearest minor earthquakes felt in historical times (recorded in
1981-83) were centered near Old Fort and Hendersonville, about 16 to 24 miles distant, respectively,
with Modified Mercalli intensities of V to VI and Richter magnitudes varying from 2.0 to 3.2.°

2.45 Seismic Impact -.1622(5)

Based on USGS Map MF-2120 (Appendix B.4), the site is located along the 0.15g isograd of
maximum horizontal bedrock acceleration (90% probability of not being exceeded in 250 years).
This indicates that the site is located within a seismic impact zone, as defined by Rule .1622.
However, many Subtitle-D landfills have been located in western North Carolina, all of which is

'Goldberg, Steven A., University of North Carolina, Chapel Hill, personal comm., 1995.

>North Carolina Geological Survey, Geology Note #7, on-line at www.geology.cnr.state nc.us/haz/quake.
3Seismicity of North Carolina, US Geological Survey Map MF-1988 (1987).
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within the seismic impact zone. Devastating seismic activity is not characteristic in North Carolina.
Deep foundation subgrade failures and/or liquefaction are not of concern within the Piedmont.

However, State and Federal guidelines require that lined landfill facilities be designed for potential
earthquake loading, which primarily affects veneer stability along exterior slopes and potential
sliding along or within internal liner surfaces. Future stability evaluations, to be completed in the
final design for the initial landfill phase, will include seismic impact for the maximum anticipated
ground accelerations based on the mapping, in accordance with current standard of care practices.
US-EPA guidance for seismic design guidance for municipal solid waste landfills * indicates that
maximum acceleration within the waste is typically half the peak bedrock accelerations within a
given region due to dampening and attenuation within the waste and foundation soils.

2.4.6 Unstable Ground -.1622(6)

The recently completed geotechnical investigation indicates no areas of soft ground, mines, voids
or other unstable areas within the site boundary that could potentially damage or disrupt structural
components of the proposed landfill, with respect to slope stability or excess settlement. Detailed
stability and settlement analyses will be performed as a part of the future engineering design studies,
based on geotechnical laboratory test results.

2.4.7 Cultural Resources -.1622(7)

The proposed landfill is not located on the site of an archaeological or historical property. The North
Carolina Department of Cultural Resources has furnished a letter response (Appendix B.5) to a
request for information regarding the potential for sites of archaeological or cultural significance in
the vicinity of the proposed site. The letter states, “Since.....previous ground disturbance has
occurred, it is umlikely that archaeological resources will be affected.” The Department
recommended no further investigative work.

24.8 State Nature and Historic Preserve -.1622(8)
The proposed landfill will not adversely affect any lands designated significant by the North Carolina

Natural Heritage program. A letter from the North Carolina Division of Parks and Recreation
(Appendix B.6) indicates no known areas of rare species, high quality natural communities, state

“Richardson, G.N., E. Kavazanjian, Jr., and N. Matasovic, RCRA Subtitle D (258) Seismic Design_

Guidance for Municipal Solid Waste Landfill Facilities, US EPA Risk Reduction Engineering Laboratory,
(EPA/600/R-95/051), April 1995,
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park or recreation areas are known within one mile of the site. The letter states that it is not
definitive on endangered species (see Section 2.4.10).

249 Water Supply Watersheds -.1622(9)

The landfill is not located in the critical area of a water supply watershed (within one-half mile of
a water supply intake) or in the watershed of a stream segment classified as a WS-I in accordance
with 15A NCAC 2B .0200. The landfill is located in the drainage basin of an unnamed tributaries
to Stonecutter Creek and Cleghorn Creek, which converge just south of the site (see Drawing S2).
The combined flow (Cleghorn Creek) is a tributary to Broad River; the confluence is located about
3.8 map miles south of the site. The County water system intake is located at a reservoir on Green
River, above the confluence with Broad River, located another mile downstream. The landfill is not
within the water shed of the County water system.

2.4.10 Endangered and Threatened Species -.1622(10)

The proposed landfill will not adversely affect any known rare and endangered species habitats. The
North Carolina Division of Parks and Recreation (Appendix B.6) furnished a list of rare species
known to exist in Rutherford County. A survey of endangered species was performed by
Appalachian Ecological Services (see Appendix B.7). The report states, “No Federal or State
Threatened or Endangered Species were observed in the project area.” The survey included both the
east and west sides of the proposed landfill site, with emphasis on the streams and wet areas, though
not to the exclusion of higher ground. It should also be noted that much of the site has undergone
recent ground disturbing activities, especially in the western side.

25 Local Government Approval -.1618(c)(5)

The proposed Subtitle-D landfill is located entirely within Rutherford County’s jurisdictional area.
The landfill will be owned and operated by the County for its own use. The Board of County
Commissioners makes this application on behalf of the citizens of Rutherford County. Supporting
documentation for local government approval (Appendix I) consists of the following:

. Copy of the legal advertisement of public notice and documentation of the advertisement.
The advertisement ran July 6, 2001 in the appropriate public media.

. Tape recordings of the public hearing of August 6, 2001, which explained the project to the
community and heard their comments (provided under separate cover).

. Minutes of the August 6, 2001 meeting of the Rutherford County Board of Commissioners,
in which approval for special use permitting for development of a MSWLF were approved.
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. Copy of the Facility Plan (Site Development Plan) displayed at the hearings, showing the
long-range site development plan. A copy of this site report was available for inspection
before, during, and after the public meeting.

o A letter from the Rutherford County Planning Department stating that the intended
development of the landfill meets the local zoning requirement. This is also documented by
the Special Use Permit.

. A letter from the Rutherford County Department of Public Services stating that the operation
of the proposed MSWLF is consistent with the County’s solid waste management plan.

Pursuant to General Statute 160A-325, the “Toby Fitch bill,” which requires that local governments
shall consider alternative sites and socio-economic data when siting a new sanitary landfill within
one mile of an existing landfill (defined as an operating landfill or one which was closed within five
years prior to the application), a socio-economic study of the landfill surroundings was performed.
This study, performed by the Isothermal Planning and Development Commission (see Appendix
B.8), shows that the neighborhood in the surrounding one-mile radius and two-mile radius is
consistent with County-wide ethnicity, age, and economic characteristics.

Several earlier studies to evaluate solid waste disposal alternatives were completed during the mid-
1990's. The studied alternatives include development of the existing site as a regional landfill, for
which proposals from various firms were solicited. Another alternative included a privatized
regional landfill in the northern portion of the County, in the Golden Valley area, for which one firm
submitted a proposal. Neither of the these alternatives were deemed suitable to the needs of the
County. In December 1997 the County decided by a vote of the County Commissioners to build a
transfer station at the site of the old landfill (the transfer station is in operation today). This action
provided the County an opportunity to further consider long-term solid waste management options.

This site application is part of the ongoing evaluation of Rutherford County’s best utilization of
resources and solid waste management practices. Economic studies performed for the county have
shown that the landfill will be a valuable resource to the County for decades to come. The subject
site will be the most cost effective alternative to other sites because of the existing infrastructure and
proximity to the population centers of the county.

Other Considerations — Regarding the Solid Waste Rule requirements that the MSWLF unit be
separated by a distance of 500 feet from an existing residence, the County is in negotiations to
purchase a private residence (shown in the site plans), located on a half-acre of land within the
facility boundary. A 500-foot buffer will be established until the purchase has been completed.
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SECTION 1.0
INTRODUCTION

1.1 OVERVIEW

This Proposed Facility Plan is a part of the Site Permit Application submitted on behalf of
Rutherford County for demonstrating the suitability of property at the County's existing landfill
facility to support a Subtitle D landfill. This plan has been prepared in accordance with the
requirements of Rule .1618(c)(6) of the North Carolina Solid Waste Management Regulations.

This section gives a brief overview of this report and a description of the site. Section 2.0 gives a
description of the development and provides a conceptual design for the proposed landfill.

1.2 SITE DESCRIPTION

The project site is located on a portion of the existing Rutherford County Landfill facility on
Laurel Hill Drive off of the Highway 74 Bypass in Rutherfordton. Existing conditions are shown
on Drawing S2 of the Project Drawings.

The site is approximately 240 acres, and currently contains a construction and demolition debris
(C&D) landfill which is currently accepting waste, an operating municipal solid waste (MSW)
transfer station, and a closed unlined MSW landfill. In accordance with North Carolina Solid
Waste Regulations as administered by the Division of Waste Management (DWM), the unlined
MSW landfill stopped receiving waste prior to January 1, 1998 and closure for this area was
completed in 1999.

The proposed Subtitle D landfill is located on the northern portion of the site and will occupy
approximately 50 acres (lined). At the projected gate rates described in Section 2.0 (Facility
Report), Phases 1 through 7 of the proposed landfill have been designed for approximately 40
years of disposal volume. The proposed landfill has been designed to meet current DWM setback
and horizontal buffer requirements: 300 feet from property lines, 500 feet from residences or
active water wells.
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SECTION 2.0
FACILITY REPORT

2.1 OVERVIEW

This section presents a plan for the development of the proposed Rutherford County MSW
Landfill. This report has been prepared in accordance with the requirements of Rule .1619(d)(1),
(d)(2), (e)(1), (e)(2), (e)(3), and (e)(5) of the North Carolina Solid Waste Management
Regulations.

2.2  FACILITY SERVICES AND WASTE STREAM

2.2.1 Facility Services *

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

Scales and scalehouse facilities

Administrative offices

Municipal solid waste (MSW) transfer station (NC Permit No. 81-04T)
Construction and demolition debris (C&D) landfill (NC Permit No. 81-03)
White goods area ‘

Tire area.

The following facilities are proposed for the facility:
. Lined MSW landfill (Phases 1 through 7).

2.2.2 Types of Waste

The proposed Rutherford County MSW Landfill will accept mixed municipal solid waste
(MSW) originating from residential, commercial, and industrial sources. Other wastes
(i.e. C&D, and yard waste) will be segregated and directed to on-site facilities for disposal
as described below.

2.2.3 Disposal Rates and Estimated Variances

Based on the 1998-1999 Solid Waste Management Annual Report information provided
by the State, the County sent 47,158 tons of MSW to the Palmetto Landfill in South
Carolina from 7/1/98 to 6/30/99 (average 168 tons per day based on 280 operating days
per year). Note that 46,532 tons of this was processed through the County transfer
station. The population served during this time period was given as 59,568 which
translates to 0.79 tons/person/year being disposed.of at the Palmetto Landfill which would
be taken to the proposed facility. Based on the anticipated population increases from
‘ 1999 to 2019 from the NC Office of State Planning (NCOSP) and the current per capita

disposal rate, the following table gives the projected tonnage to be disposed per year in the
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proposed landfill. Population figures after 2019 are based on an assumed constant
. percentage increase from 2019 onward. Note that fluctuations up to about 500 tons/day
could be anticipated depending on waste acceptance from surrounding areas.

Year Population | Projected MSW Population | Projected MSW
Tonnage Tonnage

1999 59,568 47,158 66,205 52,302

2000 60,198 47,556 66,483 52,522

2001 60,440 47,748 66,762 52,742

2002 60,687 47,943 67,043 52,964

2003 60,914 48,122 67,324 53,186

2004 61,133 48,295 67,607 53,409

2005 61,349 48,466 67,891 53,634

2006 61,571 48,641 68,176 53,859

2007 61,819 48,837 68,462 54085

2008 62,078 49,042 68,750 54,312

2009 62,357 49,262 69,038 54,540

2010 62,621 49,471 69,328 54,769

2011 62,814 49,623 69,620 54,999

2012 63,017 49,783 69,912 55,230

2013 63,207 49,934 70,206 55,462

2014 63,407 50,092 70,500 55,695

2015 63,609 50,251 70,796 55,929

2016 63,810 50,410 71,094 56,164

2017 64,045 50,596 71,392 56,400

2018 64,291 50,790 . 71,692 56,637

2019 64,561 51,003 71,993 56,875

2020 64,832 51,217 72,296 57,114

2021 65,104 51,432 72,599 57,353

2022 65,378 51,648 72,904 57,594

. 2023 65,652 51,865 73,210 57,836

2024 65,928 52,083 73,518 58,079
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’ ’

2.2.4 Service Area
The landfill will serve Rutherford County and additional areas as approved by the County.

2.2.5° Procedures for Waste Segregation

Procedures for waste segregation at the proposed landfill will be similar to existing
operations except that MSW waste will be directed to the proposed landfill instead of the
transfer station. A brief description of current procedures is as follows.

Wastes are segregated at the scales. Operators at the scalehouse are trained to classify
and segregate the waste stream. White goods are stockpiled temporarily on an area at the
top of the C&D landfill for disposal by a private recycling facility. C&D, inert debris, and
yard wastes are directed to the C&D landfill.

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

2.2.6 Equipment Requirements

The equipment requirements for operation and maintenance of the proposed landfill are
anticipated to require the equipment listed in the following table. Equipment which is yet
to be purchased is identified separately from existing equipment.

Description “ Number
Existing Equipment:
1) Track Loader 1
2) Bulldozer 1
3) Scraper 1
New Equipment:
1) Waste Compactors 1 (Min.)

2 (Desired)
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LANDFILL CAPACITY

2.3.1 Total Operating Capacity and Life Expectancy

Drawings P1 - P3 (Phasing Plan), identify the phasing of Phases 1 through 7. The
~ exterior side slopes of each phase will be at a 4H to 1V slope and then transition at a slope
of 8 percent to the highest elevations.

The estimated total gross and net operating capacities, life expectancies, and lined areas of
Phases 1 through 7 are as shown below. Accounting for leachate collection media,
protective cover, and daily and intermediate cover, the net capacity for waste is also
shown below. The life expectancy, calculated using the anticipated waste tonnages
discussed above starting with Year 2004 data, is shown below. (Note that volumes were
calculated from base grades (top of compacted soil liner) to top of intermediate cover
grades.)

Phase Total Gross Net Capacity Life
Capacity (CY) (CY/Tons) Expectancy
(Years)

402,180 321,744/193,046 4.0

497,067 397,654/238,592 4.8

3A-618,913 3A - 495,130/297,078 3A-59
3B-272,534 3B -218,027/130,816 3B-2.6

582,274 465,819/279,491 54

600,509 480,407/288,244 54

625,183 500,147/300,088 55

TA - 593,160 TA - 474,528/284,717
7B - 169,743/101,846

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

The capacities obtained above were based on a 20 percent periodic cover ratio and a
compaction factor of 1,200 pounds per cubic yard. The assumed 20 percent periodic
cover ratio is typical for the facilities placing 6 inches of daily cover soil. The assumed
compaction factor is conservative for typical landfill operational practices for compaction
. of the waste. Note that should the County utilize an alternative daily cover
- (demonstration required), the periodic cover ratio is expected to be less.
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2.4 AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES
l 2.4.1 Earthwork Quantities

The soils required to construct Phases 1 through 7 will be removed from on-site borrow
sources or will be imported from off-site. The soils removed during excavation of Phases
1 through 7 may be used for structural fill, compacted soil liner, protective cover, and
general fill. These excavation (cut) and structural fill (fill) volumes are as follows:

Phase Cut (CY) Fill (CY)
1 92,006 116,698
2 56,756 21,568
3 87,655 25,681
4 417,591 15,091
5 156,131 27,994
6 102,600 18,396
7 86,987 15,597

‘ s Totak oo 999,726 it e

2.4.2 Compacted Soil Liner

The material required for the compacted soil liner of Phases 1 through 7 will be on-site or
imported soils. For the purpose of these calculations, an alternative liner system is
assumed which will include a 1.5 foot thick layer of 1 x 10~ cm/sec compacted soil.

Rutherford County MSW Landfill Proposed Facility Plan
January 2001 FACILITY REPORT Page 2.0-5



REQUIRED VOLUME (CY)

18,150

15,972

23,232

22,990

16,940

11,132

9,438

2.4.3 Leachate Collection and Recovery (LCR) System

The natural drainage media used in the LCR system will be imported from off-site sources.
The estimated total volume of this drainage media for Phases 1 through 7 is as follows:

PHASE REQUIRED VOLUME (CY)

7,099

6,453

10,809

9,035

6,292

5,485

2,904

2.4.4 Protective Cover

13

Overlying the leachate collection system in Phases 1 through 7 is the protective cover. In
. general, this layer is 12 inches thick on the landfill base and 24 inches thick on the side
slopes. The required volume of protective cover is as follows:
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REQUIRED VOLUME (CY)

17,101

14,843

20,167

21,619

16,295

9,357

9,680

2.4.5 Daily and Intermediate Cover

Assuming the previously mentioned periodic cover ratio of 20 percent, the following
volumes of soil will be required for use as daily and intermediate cover during operations

of Phases 1 through 7:

PHASE

REQUIRED VOLUME (CY)

80,436

99,413

3A -123,783
3B - 54,507

116,455

120,102.

125,037

7A - 118,632
7B - 42,436
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2.4.6 Vegetative Soil Laver

On the basis of the 2 foot thick vegetative soil layer over 48.7 acres required for Phases 1
through 7, the required volume of vegetative soil layer is 157,139 cubic yards.

2.4.7 Soil Summary

The above on-site and off-site soil quantities are summarized below. Note that, based on
the proposed base grades, long-term there is a soil deficit of on-site soil which will be
- needed from on or off-site borrow sources outside of the Phases 1 through 7 footprint.

MATERIAL QUANTITY (CY)
On-Site':
Excavation 999,726
Structural Fill (241,025)
Compacted Soil Liner (117,854)
Protective Cover (109,062)
Daily/Intermediate Cover ' (880,801)
Vegetative Soil Layer (157,139)
Off-Site:
Collection Media (Stone) (48,077)
Notes:
1. On-site material refers to materials available and used within the proposed

footprint of Phases 1 through 7 only.

2.5  FACILITY DESIGN CRITERIA
The base liner and final cover systems will be constructed in accordance with Section .1624

(b)(8)(9) of the North Carolina Administrative Code, Title 15A, Chapter 13, Subchapter 13B
including the following requirements. ;

2.5.1 Horizontal Separation Requirements

The horizontal separation requirement between the disposal boundary (edge of waste) and
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2.6

the property lines is a minimum of 300 feet, the minimum buffer between private
residences and wells and the disposal boundary is 500 feet, and the minimum buffer
between any surface water (stream, river, creek) and the disposal boundary is 50 feet. The
proposed design satisfies all buffer requirements.

2.5.2 Vertical Separation Requirements

The post-settlement bottom elevation of the base liner system will meet the minimum

“ requirement of four feet above the seasonal high groundwater table and bedrock.

CONTAINMENT AND ENVIRONMENTAL CONTROL SYSTEMS

The following is an overview of the proposed containment and environmental control system.
Detailed design of these components will be prepared and submitted later as part of the Permit to
Construct application submitted for each phase.

2.6.1 Landfill Subgrade and Perimeter Berms

The landfill subgrade elevations have been designed for minimum post-settlement slopes of
2 percent (NCAC .1624(b)(7)). The subgrade elevations will be achieved by excavation

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

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

2.6.2 Base Liner System

The base liner area for Phases 1 through 7 is approximately 48.7 acres and is shown on
Drawing S4 (Site Development Plan - Base Grades). The base liner will consist of either
a standard composite liner system or an alternative liner system as allowed under North
Carolina regulations. The components of this liner system will consist of the following
components (bottom-up):

Standard Liner System:

. a 24 inch thick comp'acted soil liner with a permeability of no more than 1 x
107 cm/sec.;
. a 60 mil HDPE geomembrane liner; and
. a leachate collection and recovery (LCR) system.
OR
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Alternative Liner System:

. an 18 inch thick compacted soil liner with a permeability of no more than 1
x 10° co/sec; ’

. geosynthetic clay liner (GCL),

. a 60 mil HDPE geomembrane liner; and

. a LCR system.

The compacted soil liner will consist of compacted on-site or imported borrow soils. The
compacted soil liner will be placed in 6 inch lifts and compacted to achieve the required
permeability and strength requirements.

The GCL will consist of a layer of sodium bentonite bonded between two geotextiles. The
GCL will provide a maximum hydrated permeability of 5 x 10® cm/sec.

The geomembrane component of the liner system will consist of a 60 mil thick High
Density Polyethylene (HDPE) synthetic liner (primary geomembrane). This geomembrane
will be installed by an experienced specialty contractor.

For the purposes of this report and the calculations of volumes, an alternative liner has
been assumed. A demonstration of the proposed alternative liner system will be made in

the Permit to Construct application for the first phase.

2.6.3 Leachate Collection and Recovery (LCR) System

The LCR system will be constructed directly above the geomembrane on both the base
and side slopes of the landfill. The LCR system functions to collect leachate as quickly as
is practical and to conduct the fluid out of the landfill via the sump areas. The goal of the

" LCR system is to minimize the hydraulic head acting on the liner, thereby reducing the

leak potential.

On the base of the landfill, the LCR system will consist of 12 inches of collection media
(typically NCDOT No. 78 stone) having a permeability of at least 1 x 10™ cm/sec and a
series of perforated collection pipes. Collection pipes within each cell as well as the main
headers will have coarse aggregate (typically NCDOT No. 57 stone) placed over and
around them and are referred to as “gravel columns”. These gravel columns provide a
significant amount of storage, provide primary leachate removal capacity, and are
designed to be resistant to biological clogging. Since the gravel column aggregate extends
through the protective cover and is in direct contact with the waste (no geotextile is
placed between the waste and gravel), the long-term clogging potential is significantly
reduced. Cleanout ports will be provided, where possible, at the end of leachate collection
piping along the perimeter berms to allow periodic hydro-washing of the piping when
necessary.

In order to provide protection of the base geomembrane against damage due to the
granular leachate collection media, a cushion (Type GT-C) geotextile will be placed
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between the between the base geomembrane and collection media.

The LCR system on the landfill side slopes will consist of geonet drainage media (GDM).
The GDM is made from a geonet bonded on both sides with a separator (Type GT-S)
geotextile.

The collection piping of the LCR system conducts the leachate to the sump areas for the
removal from the landfill by gravity or force main to either a leachate storage lagoon or
tanks. Note that a potential location for leachate storage is shown on Drawing S4 (Site
Development Plan - Base Grades). The actual location and type of storage facility will be
finalized as part of the Permit to Construct application for the first phase.

2.6.4 Protective Cover

A soil protective cover layer will be placed over the LCR system as part of the
stormwater-leachate separation system described below. In order to prevent the intrusion
of soil from the protective cover into the leachate collection media, a separator (Type GT-
S) geotextile will be placed between collection media and the overlying protective cover.

On-site soils or imported borrow soils will be used for protective cover. The thickness of
this layer is 12 inches for the base of the landfill and 24 inches for the side slopes.
Compaction of the protective cover to 90% maximum dry density (ASTM D 698) is
required on the landfill bottom. Protective cover on side slopes is compacted by tracking
the final lift. Protective cover will be vegetated to aid in preventing erosion prior to the
placement of waste.

2.6.5 Stormwater/Leachate Separation System

In order to increase facility operating efficiency by reducing the leachate treatment
quantities, stormwater/leachate separation is planned for Phases 1 through 7. Leachate is
considered to be any precipitation or fluid that comes in direct contact with the waste.
This liquid will be collected by the LCR system and conveyed to the leachate storage
lagoon. Precipitation that falls in areas where it does not contact waste, such as within
inactive areas, does not have to be treated as leachate. This fraction of the precipitation is
treated as stormwater - that is, treated for removal of sediment only.

The stormwater/leachate separation is accomplished by the use of protective cover, soil
divider berms, and a geosynthetic rain cover (GRC) (thin geomembrane) placed over
gravel columns. Phases 1 through 7 will be divided into distinct cells by means of the base
contours and soil divider berms. For cells that have waste placed in them, precipitation is
allowed to percolate or run-off into the LCR system. For cells that have no waste, the
precipitation is allowed to run off of the protective cover. Eventually the clean run-off
reaches the sump area where a temporary stormwater discharge pipe or alternatively a

, . pump conducts the water to a sedimentation basin. This runoff does not contact waste or
leachate.
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The gravel columns are free-draining and would allow much of the clean stormwater
contacting inactive cells to percolate into the LCR system. In order to minimize this
condition, a GRC will be placed over the gravel columns and in the sump area in all
non-active cells of Phases 1 through 7. This will allow a high percentage of clean run-off
to remain above the LCR system and leave the landfill. Any water that percolates through
the GRC (through seams, tears, etc.) will enter the LCR system and be treated as leachate.

The GRC will be removed and discarded as each cell is placed into active operation.

2.6.6 Final Cover System

As a minimum, the components of the final cover system (bottom up) will consist of a 6 to
12 inch foundation layer (daily or intermediate cover), 30 mil textured LLDPE
geomembrane, geonet drainage media (pore pressure reduction), and a 24 inch thick
vegetative soil layer which includes a 6 inch thick topsoil layer. This system differs from
the standard regulatory final cover in that an 18 inch layer of 1 x 10~ cm/sec soil below
the geomembrane is removed and a geonet layer is added above the geomembrane. The
addition of the geonet layer reduces head on the geomembrane for both reduced
infiltration through the geomembrane and increased stability of the overlying soil veneer.
A demonstration of this final cover system will be presented as part of the Permit to
Construct application for the first phase.

2.6.7 Erosion and Sedimentation Control

The erosion and sedimentation control structures provided will be designed and
maintained to manage the run-off generated by the 24-hour, 25-year storm event, and
conform to the requirements of the Sedimentation Pollution Control Law (15A, NCAC,
4). Note that potential sediment basin locations are shown on Drawing S4 (Site
Development Plan - Base Grades).

2.6.8 Landfill Gas Control

Landfill gas control for Phases 1 through 7 will consist of a series of surficial collection
trenches placed beneath the final cover and/or vertical/horizontal wells which are
connected to passive vents or utility flares or to an active gas extraction system. The
selected system will be designed to limit the gas pressures on the final cover geosynthetics.

At sometime during the active life of the proposed landfill, the volume of MSW waste at
the facility will exceed 2.75 million tons and will, thus, require a Title V air quality permit.
The timetable for this will be further evaluated in the Permit to Construct application for
Phase 1.

2.6.9 Access and Roadways

The site will be designed to provide all-weather access to active cells as well as cells under
intermediate cover. Access ramps into the lined areas will be provided where necessary.
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2.7  SLOPE STABILITY AND SETTLEMENT

The slope stability of the overall waste mass and perimeter berms, the protective cover veneer,
and the final cover veneer, as well as estimates of foundation settlement will be addressed in the
Permit to Construct application for each phase.

2.8 LEACHATE MANAGEMENT

The general leachate management system includes the collection, storage, treatment (if required),
and disposal of the leachate generated. The collection and transmission of leachate to the on-site
storage lagoon or tanks will be as described above. From the storage lagoon or tanks, the
leachate will be pumped on a regular basis via force main to the Town of Rutherfordton and/or
the Town of Spindale Wastewater Treatment Plant (WWTP) for disposal. Pretreatment, if
required, will be employed on-site to meet the standards for disposal into the WWTP.
Alternatively, the County may employ a pump and haul operation on a full or part time basis if
capacity at the Rutherfordton and/or Spindale WWTP becomes limited.

2.9  SPECIAL ENGINEERING FEATURES

Special engineering features proposed for Phases 1 through 7 include an alternative liner system
and wetlands mitigation.

‘ 2.9.1 Alternative Liner

An alternative liner as described above is proposed for use in Phases 1 through 7 due to
the lack of 1 x 107 cm/sec soil on-site.

2.9.2 Wetlands Mitigation

Several areas of Phases 1 through 7 appear to contain wetlands and may require
mitigation. Permitting of these areas, as necessary, will take place through the Army
Corps of Engineers and the North Carolina Division of Water Quality.
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4.0 HYDROGEOLOGICAL REPORT
4.1  Local and Regional Geology -.1623 (a)(1)

The site is located in the western Piedmont physiographic and geologic province of North Carolina.
Available geologic mapping’ places the site within the Inner Piedmont Belt, approximately twenty
miles from the boundary with the Blue Ridge Belt to the west. The Inner Piedmont comprises mixed
medium- to high-grade metamorphic rocks (many of sedimentary origin) and plutonic igneous rocks
of Late Proterozoic to Ordovician age. The region has a complex geologic history, with several
episodes of thermo-tectonic activity, including sillimanite-grade metamorphism and retrograde
metamorphism. Representative formations mapped near the site, defined as the following rock units
for this discussion, were detected in the drilling program and observed in the scattered outcrops:

Unit 1 — layered, inequigranular biotite gneiss and schist with locally abundant garnet;
Unit 2 — weakly foliated biotite gneiss with plagioclase phenocrysts;

Unit 3 — foliated granitic gneiss; and

Unit 4 — interlayered amphibolite and biotite gneiss.

These units are discussed in detail in Section 4.2. Outcrops within the region and on-site are not
abundant. Observed rock exposures (often road cuts) typically exhibit a pronounced northeast
regional strike and southeast dip, which has influenced the topography. The local rocks are massive
to foliated and exhibit a distinct steeply dipping bedding and joint pattern. An axial plane cleavage
is present, developed along the pronounced northeast strike of bedding planes, dipping to the east.
Other jointing is described in the following fracture trace analysis performed for this site.

4.1.1 Fracture Trace Analysis — Generalized bedrock fracture trends are presented on the
Cumulative Length Distribution diagrams for two-mile, one-mile, and half-mile study areas, as
measured from the facility boundary (see Appendix G). Similar to rosette diagrams, these plots show
the statistical trends for “blue-line” stream development as the summary length and orientation of
major fracture systems. Topographic “blue-lines” were targeted since they represent the predominant
fracture systems without the background “noise” or clutter introduced by counting all the drainage
features. Some of the major fracture systems can be traced in the on-site bedrock through outcrop
measurements (strike and dip of bedding and jointing), but bedrock exposures at the site are
infrequent and highly weathered. The strata are cross-bedded, which complicates the correlation to
topographic trends. Topographic orientations described below are given in azimuth rather than
coordinates, and the orientations of the plotted data reflect the actual stream flow directions.

North Carolina Geological Map, Scale 1:62,500, NC Geological Survey, 1985.
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The Cumulative Length plots show a pronounced lineation oriented approximately NO°E (Az. 1 80°),
which is distinct on the half-mile plot, and another lineation at N20°E to N30°E (Az.200° to 210°).
These lineations are consistent with bedding, measured on-site at N34°E with a 37° SE average dip.
The bedding trends are consistent with the regional trend of the southern Appalachian mountains.

Another topographic lineation occurs at N50°E to N70°E (Az. 230° t0 250°). This lineament appears
to correlate to a predominant outcrop joint system (S1) measured on-site at N75°-80°E, dipping
78°NW. An conjugate joint set was measured at the outcrop as N19°W, dipping 61°NE, which
coincides with a pronounced topographic lineament at N20°W (Az. 340°).

Yet another poorly defined joint set (S2), oriented E-W and NW-SE (another conjugate set),
corresponds to topographic lineations at N80°W (Az. 280°) and between N40° to 60°W (Az. 300°
t0320°). Other joints and fractures exhibit strong overprinting (multiple tectonic events), secondary
mineralization (remobilized quartz, aplite, and minor epidote), and a granite-like exfoliation.

Given the good correlation between the outcrop data and the topographic lineations, it can be
concluded that the regional bedding and jointing orientations exert structural controls on the
development of surface water and (ostensibly) ground water flow patterns. Two large creeks on
either side of the site occur along the predominant Az. 180° to 190° orientation, with south-
southwest flow. On-site drainage features follow regional joint orientations:

N60° to 70°E (Az.247°)  flowing southwest along S1 jointing, with on-site spring
(Most prominent drainage direction, includes C&D vicinity)

N41°E (Az.221°)  flowing southwest along bedding strike
(Parallel to adjacent streams west of central ridge)

Ni2°W (Az.348°)  flowing southeast along S1 conjugate joint, with on-site
‘ spring
(Drains below transfer station, across the ridge from C&D).

Other minor drainage features are formed along the S2 joint system at these orientations:

N25°W (Az.335°)  flowing southeast below fire training ground, includes a
spring

N32°W - (Az. 328°)  draining southeast
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N54°W (Az.306°)  draining southeast, and
N82°W (Az.278°)  draining west-southwest.

It should also be noted that nearly all the creeks in the study area flow to the south or southwest —
very few streams flow to the east. This appears to be controlled by a regional plunge to the
southwest, which is apparent from high vantage points in the area. Very few creeks follow the
regional dip to the southeast. Consequently, relatively little ground water flow is anticipated in the
southeast direction, except within short-segmented basins that coincide with the surface topography.

4.2  Site Reconnaissance -.1623 (a)(2)

4.2.1 Topographic Setting and Di'ainage — Site mapping (Drawing S2) shows a central ridge line,
oriented to the northeast, sloping abruptly to the east and west in the project area. The site exhibits
moderately steep topography in places and contains numerous randomly oriented knolls within the
project area. The central ridge slopes gently to the south and separates shallow drainage features to
the west and east that lead to perennial streams, unnamed tributaries to Cleghorn and Stonecutter
Creeks, respectively. The named creeks converge south of the site, giving a generally southward
drainage pattern, albeit surface drainage is to the southwest within the west side of the site and to the
southeast within the east side of the site.

Ground elevations vary from a maximum of E1. 1046 along a broad knoll in the northern portion of
the site, to minimums of El. 830 along the “west” unnamed tributary and El. 856 along the “east”
unnamed tributary, both locations being along the power line right-of-way that defines the south end
of the project area. The central ridge slopes from the maximum elevation in the north to
approximately EL 978 in front of the transfer station, again at the power line. On both the west and
east sides of the central ridge, a series of relatively shallow sub-parallel ridges and drainage features
exist, two of which on the east side contain seasonal streams and associated minor wetlands areas.

The central ridge and adjacent unnamed tributaries are oriented with the local streams and ridges
observed on the regional topographic map (Drawing S1). These topographic features bear a close
alignment to the northeast regional strike of geologic formations observed on the NC Geologic Map.
The topography is consistent with typical conditions in the western Piedmont.

4.2.2. Bedrock characteristics — Relatively few bedrock exposures were observed on the project
site, but sufficient rock exposures are available on-site to confirm the geologic mapping. The NC
Geologic Map shows a contact between the various units is mapped in close proximity to the site.
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1. A large outcrop of mixed gneiss was observed in the southern end of the site, beneath the
power line easement, with high-angle to near vertical jointing and bedding planes dipping
to the southeast. Stratigraphy are not distinct, but the major mapping units (Units 1 - 4)
identified in Section 4.1 are all represented at various exposures within a 100-foot radius.

2. A prominent man-made exposure of weathered rock (granitic gneiss) exists in a borrow pit
within the center of the western side of the site. -

3. A relatively poor natural outcrop was observed in the extreme northeast corner (outside of
the proposed landfill footprint). This rock was weathered to the point that reliable strike and
dip measurements were non-obtainable.

A site map modified to show the approximate boundaries between the observed lithologic units is
presented in Appendix H. The exposures are generally to poor to clearly define contacts, but there
is a correlation between the rock type and topographic characteristics. The rocks are easily
distinguished by appearance to the practiced eye, thus between observation at the on-site exposures
and the core boring recoveries, a rough delineation of the contacts is possible. The residual
weathering products differ, although the units tend to exhibit “inter-fingering” contacts.

The distribution of bedrock types is often considered in developing the ground water monitoring
program, because different rock types can exhibit varying concentrations of background constituents.
Based on site reconnaissance, the lithologic units on the site are distinguished as follows:

Unit 1 — layered, inequigranular garnet-bearing biotite gneiss and schist was observed only
in two of the core borings (B-24 and B-32) located in the north and northeast corner of the
site; borings are located near a highly weathered outcrop (#3 above), in which garnets may
be present but obliterated by weathering; difficult to distinguish from biotite gneiss (Unit 2).

Unit 2 — foliated biotite gneiss with plagioclase phenocrysts is the predominant rock type in
the eastern side of the site; also occurs along the perennial stream along the west side;
mostly black with white plagioclase, typically fine grained, sometimes migmatitic, often
exhibits a “salt and pepper” separation of dark and light minerals; phenocrysts impart an
“augen” texture (not to be confused with the Henderson granite gneiss); weathers to a dark
orange clayey surficial soil (manganese stained along relict joints) with underlying brown-
tan, “greasy” micaceous silt-sand; numerous aplite and pegmatite veins, free quartz stringers.

Unit 3 - foliated granitic gneiss is the predominant rock type of the central ridge, underlying
the higher elevations of the site; forms a distinct band that aligns with topography; white and
tan-black color with plagioclase and quartz, localized biotite, sometimes migmatitic;
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sometimes exhibits a coarse grained “graphic” texture; locally appears to be a pegmatite
(especially when found as an isolated layer within other rock units); weathers into a bright
orange silty surficial soil with underlying light tan-gray-white sand; predominant free quartz
veihs; appears to have intruded the other gneiss.

Unit 4 — interlayered amphibolite and biotite gneiss, localized in the central swale west of
office/shop buildings, distinguished by dark back color and massive appearance; mostly
hornblende and biotite with minor plagioclase, evenly dispersed, often with aplite veins,
many of which are offset by jointing; weathering products (seen near B-33) include dark
orange silty soil and “chunky” rock fragments which show either red oxidation or green
epidote alteration along joint surfaces (a sign of retrograde metamorphism, as the epidote has
migrated in to the adjacent granitic gneiss).

Three of the mapping units (Units #2 - #4) were observed within an approximately 100-foot radius
at the only bedrock exposure on the site, located just south and west of the C&D area, and within the
core borings. The bedrock physically appears to consist of alternating hard ledges and soft layers,
exhibiting a layered differential weathering profile in outcrop that was detected in the core borings.
Relatively deep weathering occurs along joints and/or steeply inclined bedding. This pattern can be
seen in occasional road cuts (practically the only bedrock exposures available) throughout the area.

423 Overall rock depths — The granitic gneiss is generally weathered in excess of 10 to 15 feet
on the site, but the depth of weathering penetrates below “auger refusal” depths; the weathering
depths in the biotite gneiss are generally in excess of 40 feet. The zone of shallow rock appears to
be associated with one of the harder ledges (high quartz and potassic feldspar content), forming a
subterranean “ridge” through the southwestern portion of the site beneath the central ridge. Scattered
quartz veins and occasional cobbles of the harder bedrock have been observed around the site.
Occasional rock ledges were observed along the larger unnamed tributaries, but the creek bottoms
are typically obscured with a thin alluvium. The overall pattern observed in outcrop and in numerous
test borings suggests that on-site excavations may encounter boulders and/or thin ledges of rock, but
not hard bedrock, within the anticipated excavation depths.

4.2.4 Springs, Seeps and Ground Water Discharge Features — Three springs have been
identified as shown on the ground water contour map (Drawing S6). One is located in the swale
west of the office/shop building, near test boring B-15. Above this spring exists a wet season
conveyance; below the spring is a running stream, believed to be seasonal but with associated
wetlands. Occasional seepage has been observed in the wet season conveyance. This wet season
feature is entirely within the buffer of the proposed landfill footprint and will not be modified.

In the eastern side of the site exist two springs with defined channels and associated wetlands
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downstream. These are located within deep drainage features and appear to be perennial discharge
features. Other discharge features for the uppermost aquifer include the perennial streams to the east
and west of the site. These lead to larger creeks (Stonecutter and Cleghorn) south of the site, which
are regional discharge features. These features were used to develop the ground water map.

43  Geotechnical Investigation - .1623 (a)(3) and (4)
4.3.1 Test Boring Program -.1623 (a)(3) and (4)(A)

Drawing S2 shows test boring locations performed for this site evaluation. A total of 44 test borings
were completed at 38 different locations on the 153-acre site. Test boring locations were selected
based on topographic features for the purpose of characterizing soil/rock depths and ground water
conditions within the planned MSWLF footprint and buffers. The test boring locations represent
conditions at ridge lines and knolls, stream and drainage bottoms and intermediate side slopes.

Test boring logs and piezometer completion records are presented in Appendix C. Table 1 presents
a summary of test boring data, e.g. depths to weathered rock, bedrock (auger refusal) and termination
depths, as well as piezometer screen intervals. Supplemental monitoring well data from the closed
MSW landfill adjacent to the proposed MSW landfill are presented in Appendix E and summarized
on Table 1B to demonstrate the consistency of conditions across the site.

Nearly all test borings were extended to “auger refusal” conditions or into rock. The borings extend
to depths varying to 100 feet below the surface. All but one boring encountered ground water; those
that did were converted to 2-inch diameter grouted piezometers for long-term ground water level

observation. The piezometer screen intervals were selected to represent the various soil, weathered
rock and competent bedrock formations. The test borings include eleven (11) relatively deep rock
core borings, ten (10) rotary-air borings into bedrock, and six (6) shallow/deep piezometer couplets.
The piezometers provide data that facilitate ground water flow directions and rates. The couplets
provide vertical ground water gradient information within the proposed MSWLF footprint and in the
up gradient, down gradient and cross gradient directions. Short-term and long-term ground water
level observations are presented on Tables 4 and 5, réspectively.

Soil borings were drilled with an all terrain vehicle-mounted drill rig (Mobile B-57), turning 5 Ya-inch
0.D. hollow stem augers, except three hand auger borings located near running streams. All borings
were sampled by the standard penetration test technique (ASTM D-1586) on 5-foot intervals, with
exception of the hand augers. Samples were collected in glass jars for visual inspection and
laboratory testing. A number of bulk samples and Shelby tubes were collected for laboratory
analysis (see Section 4.3.2).
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The rock core borings were advanced with a 2%-inch rotary tri-cone bit and/or a diamond-tipped
NQWL (wire line) core barrel. Rotary air borings were advanced with a 378-inch drag bit and/or
air hammer. All soil samples not submitted to the lab and rock core samples were archived on-site
in a storage building. Rock core photographs are presented in Appendix H.

4.3.2 Laboratory Analysis -.1623 (a)(4)(B) and (C)

Table 2 presents a summary of laboratory test data for the recently completed test borings. The
laboratory test program consists of the following:

Triaxial Shear Strength, CU - undisturbed D4767-95 2
Triaxial Shear Strength, CU - remolded D4767-95 2
Flexible wall permeability - undisturbed D5084 4
Flexible wall permeability - remolded D5084 4
Standard Proctor Compaction D698 4
Grain Size w/Hydrometer D422, D1140 18
Atterberg Limits D4318 18
Natural Moisture D2216 18
One-Dimensional Consolidation D2435 1

The soils were classified in the laboratory according the Unified Soil Classification System (USCS).
These descriptions were matched to the boring logs to verify the visual soil classifications.
Laboratory data is presented in Appendix D.

Based on the laboratory data, a majority of the on-site soils generally classify as silty sands (SM) or
dual classify as sand-silt (SM-ML). A relatively small portion of the near surface soils consist of low
plasticity silty clay (CL). Remolded samples more abundant sand-silt exhibit laboratory hydraulic
conductivity test values ranging from 1.27 x 10 cm/sec to 5.64 x 107 cm/sec. These soils are
typically bright reddish orange and can be found above either the granitic gneiss or the biotite gneiss.
The minor amount of silty clay was not sampled during this investigation.

The lower permeability soils, which are not present at all test boring locations, are generally confined
to the higher elevations within the northern and eastern portions of the site. It does not appear that
sufficient quantities of low permeability soils are present to construct a conventional 24-inch thick
compacted soil liner (typically values lower than 1 x 10® cm/sec are required). However, there are
sufficiently abundant soils present to construct an alternative liner using a minimum 1 x 10 cm/sec
criteria. The in-situ soils exhibit laboratory hydraulic conductivity values varying from 2.22 x 10”
cm/sec to 8.21 x 107 cm/sec, per Shelby tube samples.
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Shear strength values are such that stable embankments can be constructed. The remolded soils
exhibited effective internal friction angles in excess of 35 degrees and effective cohesion values in
excess of 200 psf. In-situ soils (worst case saturated micaceous silt) exhibited effective internal
friction angles in excess of 35 degrees and effective cohesion values in excess of 80 psf.

4.3.3 Formation Descriptions -.1623 (a)(4)(D)

Stratigraphic relationships shown on the generalized hydrogeological cross sections (Drawings HX1
— HX3) are based on weathering characteristics, owing to relative density of the formations. Such
characterization is common within the Piedmont, where undifferentiated formations or facies
changes may be present but not distinct stratigraphic horizons. The test borings indicate no voids,
faults, compressible zone or other potentially unstable features. Soils encountered by the test borings
comprise variably micaceous, clayey silt and silty sand weathered from the underlying bedrock.

The near surface soils exhibit SPT values generally ranging from 20 to 50 blows per foot (bpf).
These soils transition with depth to dense saprolite, which exhibits a relict rock-like texture and SPT
values of 50 to 100 bpf, and deeper still to “partially weathered rock™ (very dense saprolite), defined
as materials that exhibit SPT values in excess of 100 bpf but can still be penetrated by a hollow stem
auger. Bedrock depths based on auger refusal conditions vary across the site, ranging from 1 to 5
feet at B-13 and B-21, respectively, to values in excess of 74 feet at B-12.

The upper rock surface is transitional, that is, the overlying soils grade into rock at variable depths,
resulting in a differential weathering profile. Excavations will likely encounter ledges of dense
saprolite, which can transition locally to rock-like materials that requires difficult excavation
techniques but does not represent true bedrock. The soil horizons may contain veins of hard
materials, termed “stringers,” boulders, or occasional ledges of less weathered rock.

Below auger refusal depths, the rock is again variably weathered. Rock cores within the upper 5 to
10 feet below “refusal” depths indicate poor recovery and low rock quality determination (RQD) at
several locations, owing to the transitional nature of the saprolite-bedrock boundary. The weathered
nature of the upper bedrock suggests hydrogeologic characteristics that might be modeled as porous
media, much like the overburden soils and weathered rock. At depths below which higher RQD
values (60% and above) were encountered, fracture flow characteristics are likely to predominate.

These rock types are consistent with published mapping. The various rock types exhibit an irregular,
“inter-fingering” contacts, typical of Piedmont areas throughout the southeastern United States.
High angle jointing was observed in the rock cores, with deep weathering and secondary mineral
staining present in the upper reaches of the cores. Based on cross-cutting relationships and
consistent joint patterns, it appears that the granitic gneiss and associated pegmatite veins intruded
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the pre-existing cross-bedded mica gneiss (more mafic in composition). High grade metamorphism
occurred concurrent with regional shearing (hence the migmatitic textures), and aplite veins formed
at some time prior to later brittle jointing and epidote alteration. The regional dip is associated with
thrusting that culminated the southern Appalachian orogen during the late Paleozoic.

4.3.4 TField Hydrologic Testing - .1623 (a)(4)(E)

Table 3 presents a summary of field hydrogeological properties, based on falling head slug tests.
Values of assumed total and effective porosity, aquifer thickness and descriptions of the various
hydrogeological units based on the laboratory classification data are also presented in Table 3, along
with calculated conductivity values. Each piezometer was developed prior to testing using a down
hole pump or bailer until clear water was obtained. Static water level measurements were made at
the beginning of each slug test. Table 7 presents hydraulic conductivity values, along with calculated
ground water gradients and velocities at each piezometer.

The slug tests were conducted by placing a pressure transducer at the bottom of the piezometer and
allowing a buoyant plastic “slug” of a known volume, placed below the water level in the bore hole
casing, to come to equilibrium. The change in piezometric head in response to the “slug” was
measured until static equilibrium was re-established. A Hermit 1000C data logger was used to
measure the rate of influx until water level equilibrium was achieved. The slug test data was
analyzed according to both the Hvorslev and the Bouwer-Rice procedures, using commercially
available software. The slug test data and permeability calculations are presented in Appendix F.

On Table 7, the field hydraulic conductivity values are shown relative to the hydrogeologic units (see
Section 4.4) defined for the site. Based on these data, the field hydraulic conductivity values

relative to each hydrogeologic unit vary as follows:

Unit Unit Description Conductivity (cm/sec) Conductivity (ft/day)

Saprolite <100 bpf  1.38E-05 to 1.71E-04 0.04 (B23) to 0.05 (B30s)
‘ Average 7.47E-05 Average 0.21

Saprolite >100 bpf  1.37E-05 to 4.69E-05 0.038 (B4) to 0.13 (B25)
Average 2.65E-05 Average 0.07

Bedrock 1.39E-05 to 1.72E-04 0.04 (B6) to 0.48 (B30d)
Average 5.82E-05 Average 0.16

Rutherford County Central MSW Landfill January - February 2001
Site Suitability -- Hydrogeology and Facility Plan Report Updated January 2004, Page 4 - 9




From these data a decreasing trend with depth between Units 1 and 2 can be seen, likely due to
increasing density (although these could be considered as contiguous units), with a slight increase
to Unit 3. This is consistent with the rock coring data, which indicates that the upper reaches of the
“bedrock” (as defined by auger refusal conditions) is typically highly weathered, i.e., the materials
exhibit very low RQD values. Slug tests measure hydraulic properties within a relatively narrow
zone of influence around the piezometer, and there is a possibility of sample bias.

4.4  Stratigraphic and Hydrogeologic Units - .1623 (a)(6)

Drawings HX1 through HX3 present generalized subsurface profiles prepared from the test boring
and laboratory data, which indicate the hydrogeologic and lithologic units for this site. There is no
clear stratigraphy present (i.e., named formations), but the major mapping units could be identified
without distinct contacts (Section 4.2). In general, the hydrogeologic units were based on the
relative density of the saturated residuum (saprolite) and underlying bedrock:

. Unit 1 is defined as the variably dense saprolite existing beneath the water table that
exhibits standard penetration resistance values less than 100 bpf.

. Unit2 is generally dense saprolite that exhibits standard penetration resistance values
greater than 100 bpf but can be penetrated by a machine driven hollow stem auger.

. Unit 3 is defined by materials that yield auger refusal and require rotary coring and/or
air-hammer techniques to penetrate.

These units are characterized by differing degrees of weathering and corresponding ranges of field
hydraulic conductivity values, described in Section 4.3.4. The soil and rock units exhibit differential
weathering characteristics, often with gradational boundaries between the units. The subsurface
profiles show irregular unit boundaries that generally conform to the surface topography (denser
materials beneath the higher elevations). Units 1 and 2 could be considered as subunits of the same
hydrogeologic unit based on similar hydraulic properties (Table 3).

Units 1 and 2 exhibit porous flow media, characteriatic of an unconfined “water table” aquifer, which
collectively are considered to be the uppermost aquifer on the site. Unit 1 is generally located within
the higher elevations of the site (within the northern portions) based on the test borings.
Unconsolidated soils exhibiting SPT values less than 100 bpf are present everywhere on the site, but
the hydrogeologic unit designation considers the saturated zones only. Unit 3, the bedrock aquifer,
typically represents a discrete fracture flow along relatively widely spaced, localized joint sets.
However, the uppermost reaches of the bedrock are highly weathered and may exhibit porous flow
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characteristics, more akin to the overburden units (i.e., a gradational contact exists).

Top-of-bedrock contours on Drawing S7 and the cross sections generally reflect a subdued
expression of the surface topography. No faulting or other unusual geologic features were observed.
Based on monitoring wells for the closed MSWLF, subsurface conditions are consistent throughout
the site. These geologic features and ground water conditions are typical of the Piedmont region.

4.5  Water Table Information -.1623 (a)(7)(A-D)
4.5.1 Short-Term Water Levels -.1623 (a)(7)(A)

Table 4 presents a summary of short-term ground water levels observed at the end of drilling of the
B-series piezometers and stabilized readings obtained after a period of one to fourteen days after
completion of the piezometers. Typically, the relatively short-term stabilized water levels are the
highest recorded. This is due, in part, to the relatively wet climate during the months preceding the
investigation and elasticity effects (i.e., alleviation of non-recoverable pore pressures) near the
piezometers soon after drilling. Many borings encountered discreet seams of water in isolated
fractures, which took up to several days or weeks to establish equilibrium with atmospheric pressure.

4.5.2 Long-Term Water Levels -.1623 (a)(7)(B)

Table 5 presents a summary of long-term water level observations at the piezometers and nearby
monitoring wells. Data for ten of the earliest B-series piezometers goes back to May 1999; the
remaining B-series piezometers were installed during April through June 2000, with the first
complete data set becoming available (Table 5) on June 2.

Water levels observations have been recorded at the B-series piezometers at least quarterly after June
2000. Table 5A presents a summary of semi-annual water level observations for seven of the
monitoring wells extending backto August 1996; six more recent wells were installed just prior to
September 1998. Ground water hydrographs for selected monitoring well locations follow Table 5A.

Historical water level variation at MW-2, located within the proposed footprint in the higher
elevations of the site, was within a range of 2.5 feet, prior to mid-1998. Less variation has been
observed at the other monitoring wells, located nearer the creeks. The highest water levels recorded
at MW-2 occurred in the traditionally drier portion of the year (i.e., August 1996 and September
1998), obviously in response to localized climatic conditions.

In the lower elevations, the highest ground water levels occurred during the month of March.
However, a gradual decrease in water levels in the existing monitoring well network can be seen
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since mid-1998. At MW-2 water levels have decreased by 9 feet. At wells in lower elevations, a
decrease of about 3 feet has been recorded. |

The ground water trends can be correlated with historical climatic trends using regional climatic data
from the National Weather Service.> Two key parameters of interest are the Palmer Modified
Drought Severity Index (PMDI) and Palmer Z-Index (Z), compiled for 105 years of weather records.

The PMDI represents an overall moisture balance within a region. Rutherford County is located in
Region 1 of North Carolina, which includes the western mountains. The PMDI is compiled from
multiple weather stations for average precipitation, temperature (PET effects), leaf indices (growing
season), wind velocities, and solar radiation. The cyclical data are shown on a time line (Appendix
H), with times of drought shown as negative values and wet times shown as positive.

The relative duration of a drought or wet cycle correlates to the availability of moisture to recharge
the ground water. The Z-Index shows a similar plot that represents the amount of precipitation in
a time period relative to “normal” conditions. Relatively high rainfall can occur in short durations
during times of drought. These relationships are useful in evaluating aquifer response times.

The PMDI indicates that climatic moisture conditions were near normal to slightly wet for several
years prior to mid-1998. During the latter portion of 1996, when the higher ground water elevations
were observed at MW-2, conditions were becoming generally wet. The wet conditions persisted
through mid-1998, except for a brief dry spell during the latter third of 1997, leading to the well
documented “El Nino™ winter of 1997-98, when record warm temperatures and high rainfall was
recorded throughout the southeastern United States.> Record high water levels were recorded at
other monitored sites in North Carolina during the spring of 1998,* with high water conditions
persisting into the autumn months, exacerbated by low PET due to poor vegetative cover and wilting.

The monitoring well network at Rutherford County Central Landfill did indeed show it highest water
levels during the March 1998 semi-annual monitoring event (see Table 5A and hydrograph), except
MW-2, which exhibited its second highest observed water level in September 1998. It should be
noted that MW-2 is located in a different topographic setting from most of the other monitoring
wells, and during the summer of 1998, grading activities in proximity to MW-2 associated with the
closure of the old MSW landfill may have resulted in altered PET effects and/or localized aquifer

*Time Bias Corrected Divisional Temperature-Precipitation-Drought Index, (TD-9640) March 1994,
National Oceanic and Atmospheric Administration, periodic updates available at www.ncdc.noaa.gov.

*National Oceanic and Atmospheric Administration, NESDIS Press Release, March 9, 1998.

“Site Suitability Application Report, Kersey Valley MSW Landfill Phase 3, High Point, North Carolina,
March 1999, reported by G.N. Richardson & Associates, Raleigh, NC.
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relaxation that influence the water levels.

Since mid-1998, climatic conditions in Region 1 have been very dry based the PMDL Negative
values can be seen in the data throughout the period of August 1998 to the end of the currently
available data in September 2000 (Appendix H). PMDI values vary from approximately -2.0 to -3.0,
indicating moderate to severe drought conditions. Water levels in the on-site monitoring network
have steadily declined in response to the dry conditions, as shown on Table 5A. Based on the
climatic history, the water levels observed in March 1998 at most of the on-site monitoring wells
(September 1996 at MW-2) represent the highest water levels likely to occur at the site.

4.5.3 Estimated Seasonal High Water Table -.1623 (a)(7)(C)

Table 5 shows the highest water levels observed at the earliest B-series piezometers occurred in May
1999, relatively soon after these piezometers were installed. Aquifer equilibrium may have not yet
been achieved at this time. The ground water contour map, Drawing S6, is based on the full set of
piezometer data available in June 2000. By this time, the on-site monitoring wells were already
showing a decline in water levels in response to climatic trends (see Section 4.5.2).

MW-2 is considered representative of the higher elevations of the site, along the central ridge. In
general, the water level at MW-2 in March 1999 was about 4 feet lower than the maximum level
recorded in 1996, during near “normal” to wet climatic conditions. Assuming this trend is correct
for the piezometers in proximity to MW-2, the maximum seasonal water levels can be extrapolated
from the May 1999 and June 2000 data by adding a “maximum increase” value to the following:

Piezometer Maximum  Water Elev. Water Elev. Estimated Maximum
Number Increase May 1999  June 2000  Seasonal High Water Elev.

B-1 4 feet 982.81 986.81
B-2 4 feet 961.95
B-4 4 feet 931.96
B-6 4 feet 885.75
B-10 4 feet 959.58
B-11 4 feet 964.23 968.23
B-24 4 feet 978.59 982.59
B-31 4 feet 946.81 950.81

Based on topographic relationships, MW-9 is considered representative of mid-slope elevations
within the western portion of the site. The water levels recorded in March 1998, after the “El Nino™
winter, were approximately 3 feet higher than recorded in the spring of 1999 and 2000. Thus, the
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“maximum increase” value required to extrapolate a maximum seasonal high water level from the
May 1999 and June 2000 data applies to the following:

Piezometer Maximum  Water Elev. Water Elev. Estimated Maximum
Number Increase May 1999  June 2000  Seasonal High Water Elev.

B-3 3 feet 894.7 897.7

B-5 3 feet 912.66 915.66
B-7 3 feet 881.24 884.24
B-8 3 feet 879.61 882.61
B-25 3 feet 929.48 932.48
B-32 3 feet 919.48 922.48
B-37 3 feet 864.53 867.53

Likewise, MW-4 is considered representative of mid-slope elevations within the western portion of
the site. The water levels recorded in March 1998, after the “El Nino” winter, were approximately
4 feet higher than recorded in the spring of 1999 and 2000. Thus, the “maximum increase” value
required to extrapolate a maximum seasonal high water level from the May 1999 and June 2000 data
applies to the following:

Piezometer Maximum Water Elev. Water Elev. Estimated Maximum
Number Increase May 1999  June 2000  Seasonal High Water Elev.

B-12 4 feet 951.65 955.65
B-13 4 feet 923.02 927.02
B-17 4 feet 928.42 932.42
B-19 4 feet 939.79 943.79
B-20 4 feet 876.05 880.05
B-33 4 feet 905.01 909.01
B-36 4 feet 930.49 934.49

The preliminary conceptual plan (Drawing S4) was based on maintaining a minimum vertical
separation from the estimated seasonal high ground water table. Future water level observations will
confirm this trend, and an addendum report will be issued when appropriate. The ground water map
and conceptual plan may require modification based on further ground water observation.

4.5.4 Factors That Influence Water Table -.1623 (a)(7)(D)

The site experiences little to no surface water “run-on” or migration of ground water from off-site.
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Gently sloping topography along the ridge-top near B-24 and vast cleared areas within much of the
western portion of the site might tend to increase surface water infiltration within these areas. Along
the mid-slope areas, relatively steep topography promotes runoff, thus decreasing infiltration and
ground water recharge, but flatter contours near B-12 locally reverse this. Minor man-made
influences that tend to decrease ground water recharge include paved areas and buildings located
within the higher elevations in the central portion of the site. In the lower elevations perennial
streams serve as ground water discharge features, which tend to stabilize water levels.

4.6 Horizontal and Vertical Ground Water Flow Dimensions - .1623 (a)(8)

Drawings HX1—HX3 present generalized hydrogeologic cross-sections that show the horizontal and
vertical extent of the upper most aquifer and ground water flow characteristics. The residual soils
and dense saprolite (Units 1 and 2) comprise a variably thick mantle of saprolite above the competent
bedrock. Units 1 and 2, distinguished only by relative density, collectively serve as the uppermost
aquifer beneath the Phase 3 site.

Ground water movement through this formation is a mixture of porous media and fracture flow.
Based on the limited thickness and variable nature of the Units 1 and 2, it is not practical to represent
ground water flow with a flow net, as one might attempt when boundary conditions were better
defined and hydraulic conditions were more uniform, e.g. in sedimentary stratigraphy. Ground water
appears to move within the upper few tens of feet beneath the surface, along relatively porous zones
formed beneath the topographic swales. The bedrock beneath hills is frequently dry to slow making
water based on several borings (i.e., B-18, B-14, respectively).

Based on observed water levels, and inferred pore pressure relationships, the upper saprolite aquifer
(Units 1 and 2) are inter-connected hydraulically with the lower bedrock aquifer (Unit 3), with no
discreet confining layers. Partial confinement is evident between Units 1 and 2 combined and Unit
3 at some locations, as seen by an upward vertical gradient at B-5, located within an interior low area
(Table 6). These hydrostatic pressure differences could result from differences in conductivity.

The cross-sections show areas of recharge (downward ground water movement) occurring over a
majority of the site. Discharge (upward ground water movement) occurs in the lower elevations
leading toward the small tributaries and creeks. Limited recharge occurs along the steeper slopes,
located along much of the areas flanking the central ridge. The cross sections indicate ground water
divides and approximate locations of inflection points between recharge and discharge zones.

Table 6 presents vertical ground water gradients for piezometer couplets located at B-5s/5d,B-9s/9d,
B-12s/12d, B-16s/16d, B-26s/26d, and B-30s/30d. The vertical calculations compare water levels
between the deeper and shallower well screen intervals, which indicate whether a portion of the site
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is experiencing recharge or discharge. Table 6 confirms that upward (negative) gradients, indicative
of discharge conditions, exist near the B-5 couplet, B-9 couplet (part of the year), and the B-16
couplet, each located within or near drainage features.

A downward (positive) gradient, indicative of recharge conditions, exists near the B-12 couplet,
located in the middle elevations along a linear drainage feature. Downward gradients were also
observed within the investigated depths at the B-26 couplet and the B-30 couplet, each located along
the upper reaches of the smaller tributaries. A change in vertical gradient (from negative to positive)
was calculated at different times at B-9 due to fluctuating water levels. An upward vertical gradient
was observed at B-9s/9d when the water levels were generally higher in June 2000. Downward
gradients have been observed here since the water levels have declined. The vertical gradient change
could be biased, relative to the sampling date, by attenuation or slow response of water level changes
between the shallow porous aquifer and the deeper bedrock aquifer. The depths of the deeper wells
at each couplet are 72 feet at MW-9d, 86 feet at MW-26d, and 72 feet at MW-30d.

However, the downward gradients along the drainage features (again within the investigated depths)
were observed in the on-site monitoring well network at MW-10, where a boring depth of 66 feet
(MW-10D) was required verify an upward vertical gradient relative to other wells constructed to
depths of 16 feet (MW-10C) and 37 feet (MW-10B) within that portion of the site. Even at this
location, the data show that the vertical gradient has reversed on occasion (March 1999). It should
be noted that none of the couplets in this discussion are located within the respective creek “bottom,”
each set is located on a side slope several feet (or tens of feet) above the streams. Only the B-
16s/16d couplet is located on relatively level ground near the elevation of the creek.

Table 7 presents horizontal ground water gradient data and velocity calculations for various
piezometers, arranged according to Hydrogeologic Units. Calculated horizontal ground water flow
velocities are based on field hydraulic conductivity data at the various piezometers (Appendix F) and
the horizontal gradients developed from the potentiometric contours shown on Drawing S6. Ground
water velocities vary somewhat within the various Hydrogeologic Units, as follows:

Hydrogeologic Average Horizontal Ground
Unit Water Velocity, ft/day
1 009
2 0.02
3 . 0.13
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Please note that the velocities stated for Unit 3 (bedrock) represent the upper reaches of the unit,
where the rock is highly weathered (as evidenced by low RQD values), not the entire unit. Deeper
non-cased piezometers (B-14) and monitoring wells for the closed MSWLF indicate very slow
recharge in the deeper reaches of the bedrock, indicating less fracturing and weathering.

Table 8 presents a correlation of hydrogeologic properties and ground water velocities with
topographic areas (ridge or knoll, mid-slope, drainage bottom, etc,) and the major lithologic units
(mica gneiss or granitic gneiss). Table 8A is a manipulation of Table 8, summarized below, which
reveals trends in the ground water velocity, hydraulic conductivity and gradient relative to the
hydrogeologic and lithologic units. These numbers represent averages that are not necessarily
statistically significant, but generalized trends can be seen.
Hydro-  Average Average Average
Topographic Position Lithologic Unit geglogic Conductivity Gradient Velocity
Unit ft/day fu/ft ft/day

Ridge or knoll Mica Gneiss 0.059
0.040

Granitic Gneiss 0.038
0.086
0.043

Mid-slope Mica Gneiss 0.102
0.191

Granitic Gneiss 0.085
0.144

Near drainage feature Mica Gneiss 0.280
: 0.303

Granitic Gneiss 1 0.212
3 0.125

Further summarizing, these data show the following:

Within the higher elevations, generally higher ground water velocities are observed within
the finer grained mica gneiss than the coarser granitic gneiss. In the granite gneiss, Unit 2
exhibits slightly faster velocities than either Unit 1 or 3 (based on these data), whereas no
difference in ground water velocities is observed in the mica gneiss. The values for Unit 3
represent the top of the bedrock unit, which is highly weathered and exhibits a gradational
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boundary with Unit 2 (these values are not representative of the deeper rock units).

Along the mid-slope elevations, slightly higher ground water velocities are again observed
in the mica gneiss (again same in both units). An exception is Unit 3 of the granitic gneiss,
but as stated above, the data indicate a gradational boundary between Units 2 and 3.

In the lower elevations, adjacent to running streams and within deep drainage features, the
mica gneiss exhibits generally higher ground water velocities in both Units 1 and 3. Unit 2
was absent or very thin at the representative test borings. While a marked transition is
apparent, the upper reaches of Unit 3 are again highly weathered. One would expect higher
ground water flow velocities near the streams due to higher fracture density.

4.7  Ground Water Contour Mapping -.1623 (a)(9)

Drawing S6 shows ground water potentiometric contours based on water level observations made
in June 2000. Ground water flow is generally toward the south, toward Stonecutter and Cleghorn
Creeks and their tributaries that flank the central ridge. A local divide along the central ridge splits
surface drainage and ground water flow between the southeast and southwest directions. The
potentiometric contours reflect a subdued expression of the surface topography, characteristic of the
Piedmont. The potentiometric contours make a smooth transition to the unnamed tributaries.

4.8 Investigation Records -.1623 (a)(9) and (10) and (11)

Appendix C contains test boring and piezometer installation records for this investigation. Relevant
data from the earlier monitoring wells are presented in Appendix E.

4.9  Other Geologic/Hydrogeologic Considerations - .1623 (a)(12)

Other sections of this report address the presence of streams, springs/seeps, ground water
recharge/discharge areas and the influence of regional fracture patterns on ground water flow. No
unusual geologic features have been determined which would affect the ground water flow or the
ability to effectively monitor the site, including faults, mines or dikes. Site conditions appear typical
of the North Carolina Piedmont region, and somewhat similar to other landfills within the region.

One consideration regarding the ability to effectively monitor the site is the presence of the existing
closed MSW landfill and the active C&D landfill. These units are monitored and, in the case of the
closed MSW landfill, have shown a minor ground water impact. A detailed discussion of ground
water quality at the closed MSW landfill is beyond the scope of this report, but a brief discussion of
the data as it pertains to the study area is warranted. Appendix H contains a summary of ground
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water monitoring data collected between August 1996 to September 1999.

The data show concentrations of various man-made organic constituents from the NC DWM
Appendix I list of monitoring constituents for solid waste facilities at monitoring wells MW-4, MW-
6, MW- 7, MW-8, MW-9, MW-10 B, C, and D, and MW-11 A and B. Several inorganic
constituents (metals) from the Appendix I lists have been detected, as well. Based on the ground
water potentiometric map (Drawing S6), none of these wells are down gradient of the project area.
Wells MW-7 and the well nest at MW-10 are cross-gradient of future phases in the southeast side
of the project area. The new landfill is entirely up-gradient of the existing solid waste units, with
a minimum separation of 300 feet between the new MSW landfill and the existing units and
monitoring wells. '

The ground water monitoring data for MW-3, located closest to the project area down-gradient of
the C&D landfill, show no detected organic constituents. Only one event conducted in March 1998
detected inorganic constituents (metals). Only four metals were detected in that event, three of
which were barely above the practical quantiiation limit (PQL), and only one detected metal (nickel)
exceeded the State’s ground water protection standards (15A NCAC 2L .0200). It should be noted
that field or lab errors could be responsible for low-level detection of metals.

Low concentrations of metals have been detected on occasion at the facility background well, MW-2,
including cadmium, iead, and zinc. Background metals are common in soil, bedrock and ground
water throughout North Carolina. This trend is prevalent in historical mining districts due to intense
mineralization of metal-bearing ores. Rutherford County was the site of gold mining during the mid
19" century. Past work on other sites in the vicinity of historic gold mines (see Footnote 4) indicates
many metals species can be found where gold mineralization took place. The historic gold mining
activities were well to the north of the site, but the metal-bearing mineralization is often regional.

Published geochemistry studies of the area indicate notable concentrations of various metals in

stream sediments and ground water samples in central and southern Rutherford County.” The data
and guide maps are presented in Appendix H, annotated to call out the relevant data sets. Notably,
key inorganic constituents on the Appendix I monitoring list were found in the background stream
sediments within a few miles of the site, including:

beryllium (2 ppm)  cobalt (15 ppm) chromium (32 ppm) copper (14 ppm)
nickel (62 ppm) lead (17 ppm) zinc (60 ppm).

3 Carpenter, R.H., and J.C. Reid, Listing of Concentrations of Variables of Stream Sediment, Surface Water,
and Groundwater for the Gastonia 30x60 Minute Quadrangle — National Uranium Resource Evaluation (NURE)
Data Base, North Carolina Geological Survey Open-File Report 93-11, NCGS, Raleigh, NC, June 1993.
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The presence of these elemental metals in detectable quantities within stream sediments indicates
a background source in the regional bedrock. Most of these metals are “mobile” and could find their
way into local ground water, as well. Traces of gold were detected at scattered sampling locations.
The statewide NURE ground water sampling did not test for regulated metals.

4.10 Summary Report -.1623 (a)(13)

The Rutherford County Central Landfill site is viewed as a short segmented, closed-loop hydrologic
cycle, with recharge occurring over a majority of the site. The residual saprolite that mantles the top
of bedrock is the uppermost aquifer and serves as the primary ground water flow path. Based on
lithologic relationships, the ground water flow regime consists of an unconfined “water table”
aquifer existing within unconsolidated saprolite (Units 1 and 2, distinguished by relative density),
underlain by a predominantly fracture-flow aquifer existing within indurated bedrock of
igneous/metamorphic origin (Unit 3). Based on field conductivity data, more active aquifers within
Units 1 and 2 appear to exist within or near deep topographic drainage features, formed along
regional bedding and jointing, beneath which higher bedrock fracture densities are expected.

A ground water divide coincides with the topography that divides the flow toward steams located
immediately east and west of the site. The ground water flow is generally to the south in a regional
context; the on-site divide splits the flow into southeast and southwest components beneath the
central ridge. The underlying bedrock exhibits a lower hydraulic conductivity and wells in the
bedrock tend to recharge slowly. On-site streams serve as localized ground water discharge features
for the uppermost aquifer(s), and the site border large regional streams. There are no ground water
users within 1000 feet of the site, and those outside this radius are across the major streams.
Institutional controls assure no new ground water users will locate within down-gradient areas.

Much of the recharge within the western portion of the site occurs within the sparsely vegetated
areas, some of which have been altered from their natural state due to past grading activities. The
buffer areas for the proposed landfill have undergone little to no grading. The eastern portion ofthe
site may have been farmed or forested in past times, but relatively little ground disturbance has
occurred that would alter the ground water recharge and flow characteristics. Relatively steep
topography exists over much of the site that tends to promote high runoff and less ground water
recharge. There is little to no “run-on” or ground water migration from off site within the uppermost
aquifer, thus no significant up-gradient sources of contamination are present. There are no unusual
natural or man-made features that would affect ground water flows or the ability to monitor the site.

Ground water flow characteristics are sufficiently well understood that an effective monitoring
program can be developed to ensure early detection of a release of hazardous constituents into the
uppermost aquifer, including the upper reaches of the bedrock aquifer. Existing ground water
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monitoring programs for the adjacent closed MSW landfill show that the closed landfill is down-
gradient of the proposed landfill. The active C&D landfill is down-gradient and has not exhibited

. any significant Appendix I organic or inorganic constituents. The new landfill will meet all
applicable vertical and horizontal buffer requirements. As such, the site appears suitable for
permitting and constructing a MSWLF unit under current NC DWM guidelines.
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Table 6
Water Gradient €

Selected Ground Water Observation Dates

Nested Piezometers: B-Ss Unit 1 - Unconfined Saprolite (Water Table) Aquifer
B-5d Unit 3 - Fractured Bedrock Aquifer

Yop of Bottom of | defta-Screen | 06/02000 ] 1041800 | 12/30/00 | 03/03/01
Screen, EL | Screen, EL | interval, t* | W.TE | WTE | WTE. | WTE

909.0 899.0 126 911.52 | 90942 | 909.08 | 909.47
886.4 8764 91266 | 91027 | 90986 | 910.12

delta-W.T.E. (see Note 1) -1.14 -0.85 -0.78 -0.65

Vertical Gradient {see Note 2) -0.0205 -0.0675 -0.0619 -0.0516
Up up up Up

Nested Piezometers: B-9s Unit 1 - Unconfined Saprolite (Water Tabie) Aquifer
B-sd Unit 3 - Fractured Bedrock Aquifer

Piezometer| Top of Bottom of | deita-Screen | 06/02000 | 1018000 | 12/30/00 | 03/03/01
No. Screen, EL | Screen, EL | interval,ft* | WTE | WTE | WTE | WTE

B-8s 840.1 830.1 30.9 853.11 | 85309 | 853.39 | 85361
B84 799.2 7892 85322 | 85300 | 85331 | 85348

delta-W.TE. (see Note 1} -0.11 0.09 0.08 0.13

Vertical Gradient (see Note 2) 00036 060029 0.002 0.0042
Up Down Down Down

Nested Plezometers: B-12s Unit 1 - Unconfined Saprolite (Water Table) Aquifer
B-i2d Unit 3 - Fractured Bedrock Aquifer

Piezometor| Top of delta-Scroen | 06/02/00 | 10/18/00 | 12/3000 | 0303/01
No. | Screen, EL | LEL | nterval, t* | WTE | WTE | WTE. | WIE

B-12s 9476 £ 60.7 94922 | 94490 { 944.11 | 943.82
8769 . 94261 | 938.74 | 93821 | 93830

deita-W.T.E. (see Note 1) 6.61 6.18 59 562

Vertical Gradient (see Note 2} 0.1089 01015 00872 0.0926
Down Down Down Down

Nested Piezometers: B-16s Unit 1 - Unconfined Saproite (Water Table) Aquifer
B-16d Unit 3 - Fractured Bedrock Aquifer

Piezometer| Top of Bottom of | defta-Screen | 06/02/00 | 10H8/00 | 12/30/00 | 03/03/01
No. Screen, EL{ Screen, EL | Interval,ft* | W.TE | WIE | WTE | WTE,

B-16s 837.3 827.3 14 84527 | 84509 | 844.97 | 845.08
8133 8033 84533 | 84518 | 84507 | 845.14

defta-W.T.E. (seaNote 1) 008 007 0.1 -0.06

Vertical Gradient (sae Note 2) 00043 00050 00071 -0.0043
up up up up

Nested Plezometers: B-26s  Unit 1-Unconfined Saprolite (Water Table) Aquifer
B-26d  Unit 3 - Fractured Bedrock Aquifer

Piezometer| Top of Bottom of | delta-Screen | 06/02/00 | 10/18/00 | 12/30/00 | 03/03/01
No. Screen, EL | Screen,EL | Interval.ft* | WTE | WTE | WTE | W.TE

923.0 813.0 41 93552 | 933.98 | 93441 | 93503
B-26d 8720 862.0 93442 | 93324 | 933.34 | 933.84

delta-W.T.E. (see Note 1) 11 074 1.07 1.19

Vertical Gradient (see Note 2) 00786 00529 00764  0.0850
Down . Down Down Down

Nested Piezometers: B-30s Unit 1 - Unconfined Saprolite (Water Table) Aquifer
B-30d Unit 3 - Fractured Bedrock Agquifer

Top of Bottom of | delta-Scroen | 06/02/00 { 101800 | 12/30/00 | 03703101

881.8 8718 71 888.52 | 888.15 | 888.57 | 888.82
864.7 854.7 887.79 | 88747 | 887.79 | 888.04

Piozometer
No. Screem, El.| Screen, EL | interval,ft* | W.TE | WTE | W.TE
B-30s
B-30d

delta-W.T.E. (see Note 1) 073 068 078 0.78

Vertical Gradient (see Note 2} 0.0521 00486 00557 0.0557
Down Down Down Down

Notes to Above:
1 delta-W.T.E. = difference in water level (shaliow well minus deep wel)

Vertical Gradiant = defia-W.T.E / delta-Screen interval

3 o vertical are up positive i are

The verticat gradients can change with time due to of the p i ric levels
the upper, p: aquifer and the deeper, partly confined bedrock acquifer

Rutherford County MSWLF Suitabiity Study oU1104
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Table 8

Correlation of Hydrogeologic and Topographic Properties

Hydro-  |Biotite-Plagioclase Gneiss
geologic Boring Conductivity Gradient Velocity |Topographic Position
Unit No. ft/day i/t ft/day
1 B-5s 0.143 0.074 0.05 Head of drainage feature
1 B-8 0.102 0.107 0.05 Midslope on ridge
1 B-9s 0.443 0.073 0.16 Adjacent to creek
1 B-16s 0.262 0.105 0.14 Adjacent to creek
1 B-19 0.159 0.115 0.09 Head of drainage feature
1 B-26s 0.198 0.050 0.05 Adjacent to creek
1 B-30s 0.477 0.085 0.20 Adjacent to creek
2 B-2 0.041 0.073 0.02 Knoll at crest of ridge
2 B-4 0.477 0.076 0.02 Midslope on ridge
2 B-7 0.077 0.073 0.04 Knoll at crest of ridge
2 B-25 0.131 0.146 0.13 Midslope above stream
2 B-31 0.043 0.054 0.02 Midslope on ridge
2 B-37 0.112 0.042 0.03 Midslope above stream
3 B-1 0.040 0.023 0.01 Near crest of ridge
3 B-5d 0.156 0.064 0.10 Head of drainage feature
3 B-6 0.039 0.053 0.02 Near crest of ridge
3 B-9d 0.434 0.071 0.31 Adjacent to creek
3 B-16d 0.262 0.105 0.28 Adjacent to creek
3 B-26d 0.183 0.062 0.11 Adjacent to creek
3 B-30d 0.478 0.090 0.43 Adjacent to creek
3 B-32 0.041 0.118 0.05 Knoli at crest of ridge
‘ Hydro- _ |Granitic Gneiss and Aplitic Mica Gneiss
geologic Boring Conductivity Gradient Velocity |Topographic Position
Unit No. ft/day it ft/day

1 B-12s 0.112 0.074 0.04 Head of drainage feature
1 B-23 0.038 0.057 0.01 Near crest of ridge
1 B-33 0.314 0.067 0.10 Along dry drainage feature
2 B-11 0.060 0.057 0.02 Midslope of ridge
2 B-22 0.111 0.078 0.06 Midslope of ridge
2 B-35 0.086 0.055 0.03 Knoli at crest of ridge
3 B-10 0.043 0.040 0.02 Near crest of ridge
3 B-12d 0.116 0.021 0.02 Along dry drainage feature
3 B-13 0.162 0.093 0.15 Midsiope of ridge
3 B-15 0.150 0.082 0.12 Midslope above stream
3 B-17 0.093 0.018 0.01 Midslope of ridge
3 B-20 0.131 0.086 0.1 Midslope of ridge
3 B-21 0.137 0.236 0.25 Midslope of ridge
3 B-29 0.252 0.070 0.18 Midslope of ridge
3 B-34* 0.090 0.009 0.01 Midslope of ridge
3 B-36 0.109 0.210 0.23 Along dry drainage feature

*B-34 encountered amphibolite in close proximity to the granitic gneiss area

Rutherford County MSWLF Suitability Study

01/13/04

David Garrett, P.G., P.E.




Table 8A

Correlation of Hydrogeologic and Topographic Properties

Topographic Position

Lithologic Unit

Hydro-
geologic
Unit

Hydraulic

Boring {Conducti

No.

Hydraulic
Gradient

Ground Water
Velocity

ft/day

ft/day

fiit

[Ridge or knoll

Mica Gneiss

B-2

0.041

0.073

0.02

B-7

0.077

0.073

0.04

Average

0.059

0.073

0.03

B-1

0.040

0.023

0.01

B-6

0.039

0.053

0.02

B-32

0.041

0.118

0.05

Average

0.040

0.065

0.03

FRidge or knoll

Granitic Gneiss

B-23

0.038

0.057

0.01

B-35

0.055

0.03

B-10

0.043

0.040

0.02

[Midsiope

B-8

0.05

B4

0.02

0.13

0.02

0.03

Average

0.05

[Midsiope

Granltic Gneiss

0.06

Average

0.04

0.01

0.1

0.25

0.18

0.01

Average

|Near drainage feature

Mica Gneiss

Average

[Near drainage feature

Granitic Gneiss

Average

Average

Rutherford County MSWLF Suitability Study

01/13/04

David Garrett, P.G., P.E.
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NOTES;

1. GROUND WAER ELEVATIONS MEASURED ON M 1-2, 2000 BY
ORA, (B-SERES BORNCS).

2. WATER ELEVANONS MEASURED MARCH 2000 BY BPA
OVRIMENTA. (W~ SERES)

3 B-SERES BORMCS SURVEYED MAY-JME 2000

4. CROUND WATER CONTOURS ARE APPROXMATED
BENEAM CLOSED MSW LANORLL

5 BASE T0PO AP BASED ON AERIAL SURVEY, WARCH 1998,
BY EARTHDATA INTERNATIONAL.
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EXISTING MONITORING WELLS
BORINGS PERFORMED BY GNRA, 1999
& DAVID GARRETT, 2000.
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