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1.0 INTRODUCTION

The Johnston County Landfill facility is located on County Home Road off NC Highway 210 near
Smithfield, North Carolina and is owned and operated by Johnston County (County) under NC
Solid Waste Permit 51-03. The landfill facility includes an active 29.4 acre Subtitle D municipal
solid waste (MSW] landfill (Phase 4A - Cells 1 - 3) and an active construction and demolition
debris (C&D]) landfill (Area 2 - Cell 1). The facility includes a scale and scale house facility, an
office building, a maintenance building, a citizen’s convenience center, and a yard waste
processing area. The facility also has one (1) inactive MSW landfill unit (Phase 5 (lined]), three
(3) closed MSW landfill units (Phases 1 and 2, Phase 3, and Phase 4 (each is unlined)), and one
(1) closed C&D landfill unit (Area 1 (vertical expansion of Phase 4 MSW landfill unit)) which are
maintained by the County.

Based on current projections, the active MSW landfill unit (Phase 4A - Cells 1 - 3) is expected to
remain in operation until at least 2020. Likewise, the active C&D landfill unit (Area 2 - Cell 1) is
expected to remain in operation until at least early 2015. As these units approach their capacity,
the County will need to develop the subsequent disposal units. For the C&D landfill, it is the
intent of Johnston County to proceed with the construction of Cell 2 in mid to late 2014 or early
2015.

The purpose of this Facility and Engineering Plan is to present the plans for the development of
the landfill facility and the detailed design of the Area 2 C&D landfill unit. The design
information for Area 2 updates the information contained in the following previously approved
document:

Facility and Engineering Plan

Johnston County C&D Landfill - Area 2
Prepared by G.N. Richardson & Associates, Inc.
As Revised Through May 2006.

Additionally, the Facility Report (Section 2) has been updated from the version previously
approved in 2009 which was contained in the following approved document:

Facility and Engineering Plan

Johnston County MSW Landfill - Phase 4A - Cell 3
Prepared by Richardson Smith Gardner & Associates, Inc.
As Revised Through December 2008.

This section gives a brief overview of this report and a description of the site. Section 2 gives a
description of the development of the Johnston County Landfill facility including the planned
future MSW and C&D landfill units. Sections 3 through 5 of this report focus on the detailed
design of geosynthetics, the leachate management system, and the final cover system of the
Area 2 C&D unit, respectively.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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1.1 Site Description

Existing and proposed landfill units are located within the previously approved facility
boundary, which consisted of approximately 500 acres. An expansion of the facility
boundary is proposed as part of this application to include additional County-owned
property. The expanded facility boundary consists of approximately 529 acres. The
landfill facility is generally bounded to the north and west by Middle Creek and on the
east and west by unnamed tributaries of Middle Creek. Adjacent properties include
property owned by the County (including the site’s active borrow area (Borrow Area E]
located to the east of the facility boundary and a borrow area owned by the NC
Department of Transportation (NC DOT) located to the southeast of the facility boundary.
The topographic relief of the site is approximately 160 feet, ranging from elevation 120
feet along Middle Creek to elevation 280 feet on top of the closed Area 1 C&D landfill
unit. Existing conditions are shown on Figure 1 of Attachment A of this Permit
Application. Access to the facility is from County Home Road.

The Area 2 C&D landfill unit will occupy approximately 15.8 acres (lined) including
existing Cell 1 (11.9 acres] and yet to be constructed Cell 2 (3.9 acres). As described in
Section 2.0 (Facility Report), Area 2 (including the yet to be constructed Cell 2] is
anticipated to have approximately 6.6 to 13.2 years of remaining capacity (from June 14,
2013) assuming annual disposal rates of 40,000 and 20,000 tons, respectively.

Additionally, Area 2 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.

1.2 Site Development History

MSW Landfill Units

The Johnston County Landfill facility has three (3) existing unlined municipal solid waste
(MSW) landfill units (Phases 1 & 2, 3, and 4). Operations in Phase 1 were initiated in
1973. The subsequent Phase 2 expansion was permitted in September 1974. Operations
in subsequent Phases 3 and 4 began in approximately 1979 and 1984, respectively. NC
Solid Waste Permit 51-01 was issued for the site in March 1984. The County ceased
disposal in Phases 1 & 2 as well as a majority of Phase 4 prior to October 9, 1993 and
these units were covered with 2 feet of soil cover in accordance with the then current
regulations. The Phase 3 landfill unit and southern portion of the Phase 4 landfill unit
were operated until the end of 1997.

Closure of Phases 3 and 4 as well as an enhancement of the closure of the top portion of
Phases 1 & 2 was completed in 1999. The Phase 3 closure included a 24-inch thick soil
cover over side slopes and a geosynthetic clay liner (GCL) and drainage composite
overlain by 18-inches of soil cover on the top ridge of the unit. The south end of Phase 4

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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and the top of Phases 1 and 2 were closed with a 12-mil scrim reinforced geomembrane
overlain by 18-inches of soil cover.

Phase 5 was the initial lined Subtitle D landfill unit developed at the site and was
permitted under NC Permit 51-02. Construction of Phase 5 was completed in 1997 and
operations began in October 1997. The liner system for Phase 5 includes the following
components (listed top-down]):

e aleachate collection system (LCS]);

e a 60 mil HDPE geomembrane liner (textured on side slopes; smooth on base
slopes); and

e a 24-inch thick soil liner (k < 1 x 107 cm/sec).

The currently active Phase 4A landfill unit was permitted in 2001 and is a double lined
piggyback landfill unit between the Phase 3 and Phase 4 landfill units. At the time of
permitting the Phase 4A landfill unit, the previous site solid waste permits (51-01 and
51-02) were combined as one permit (51-03). Construction of Cell 1 was completed in
late 2002 and operations began in early 2003. Cells 2 and 3 were constructed in 2004
and 2008, respectively. The liner system for Phase 4A includes the following
components (listed top-down):

e aleachate collection system (LCS);

e 3 60-mil textured HDPE geomembrane liner;

e ageosynthetic clay liner (GCLJ;

e aleak detection system (LDS]) (drainage geocomposite]; and
o a3 40-mil thick textured LLDPE geomembrane liner.

Additionally, on the base slopes of Cell 1, the above listed components were placed over
a 12-inch thick soil liner (k < 1 x 10-7 cm/sec).

Construction and Demolition Debris (C&D] Landfill Units

The Johnston County Landfill facility has two (2) existing construction and demolition
debris (C&D) landfill units (Areas 1 and 2). Prior to 1999, construction and demolition
debris (C&D]) waste was co-disposed with MSW. The unlined Area 1 landfill unit was
permitted in 1999 and is a vertical expansion over the closed Phase 4 MSW landfill unit.
Modifications of Area 1 were permitted in 2002 and 2006 which expanded the original
footprint. Closure of the Area 1 C&D landfill unit was completed in 2011 and the final
cover consists of the following components (listed top-down):

e a 24-inch thick vegetative soil layer;

e adrainage geocomposite;

o 3 30-mil textured LLDPE geomembrane; and
e intermediate (soil] cover.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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The lined Area 2 landfill unit was permitted in 2006 and the construction of Cell 1 was
completed in 2007. Cell 1is currently active. The liner system for Area 1 - Cell 1
includes the following components (listed top-down):

e aleachate collection system (LCS);
e 3 40-mil textured LLDPE geomembrane liner; and
e a 12-inch thick soil liner (k < 1 x 10-5 cm/sec]).

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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2.0  FACILITY REPORT

This section presents an updated plan for the development of the Johnston County Landfill
facility. This report has been prepared in accordance with the requirements of Rule .0537 of the
North Carolina Solid Waste Management Rules. Whereas some information is provided for
MSW landfill units, emphasis is on the Area 2 C&D landfill unit.

2.1 Facility Services and Waste Stream

211 Facility Services
Currently, the following activities or services are provided at the Johnston County
Landfill facility as shown on Figure 1 of Attachment AJ:

e Scales and scale house

e Administrative offices

e Maintenance building

e Subtitle D MSW landfill

e C&D landfill

o White goods, scrap metal, and tire handling area

e Convenience center

e Yard waste processing area.
212 Types of Waste
The Johnston County Landfill facility accepts municipal solid waste (MSW]
originating from residential, commercial, and industrial sources, construction
and demolition debris (C&D) waste, and other wastes [i.e. white goods, tires, and
yard waste). These wastes are segregated and directed to on-site facilities for
disposal or processing/handling area as described below. Refer to the
Operations Manual (Attachment D) for more information on wastes and
materials accepted at the facility for processing and/or disposal.
213  Disposal Rates and Estimated Variances
Based on the FY 2012-2013 Solid Waste Management Annual Report information
provided by the County, 92,085 tons of MSW and 20,142 tons of C&D waste were
disposed of from 7/1/12 to 6/30/13 (average 7,674 tons per month and 307 tons
per day of MSW and 1,679 tons per month and 67 tons per day of C&D waste
based on 300 operating days per year). These are very similar figures from FY
2011-2012. However, disposal tonnages have been down in recent years due to
the economy and changes in market conditions. As documented during the prior
local government approval process, the County has set the following maximum
disposal rates for the facility of which a maximum of 156,000 tons/year will be
from outside the County:

Johnston County C60 Landfill - Area 2 Facility and Engineering Plan
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2013-2015 350,000 tons/year
2016-2025 401,000 tons/year
2026-2035 452,000 tons/year
2036-2045 505,000 tons/year
2046-2055 568,000 tons/year.

For purposes of current facility life expectancy calculations, ranges of annual
disposal rates were assumed as follows:

MSWLF:

Phase 4A & 6: 90,000 tons/year (Low); 120,000 tons/year (High)
Phases 7-10: 110,000 tons/year (Low): 160,000 tons/year (High)*
C&DLF:

Area 2: 20,000 tons/year (Low]); 40,000 tons/year (High)

*The disposal rates for Phases 7-10 assume co-disposal of C&D waste.
214 Service Area
The landfill facility currently serves the State of North Carolina.

215  Procedures for Waste Segregation

A brief description of procedures for waste segregation at the landfill is as
follows.

Wastes are segregated at the scale house. Operators at the scale house are
trained to classify and segregate the waste stream. MSW and C&D wastes will
directed to the active MSW or C&D landfill unit. Yard wastes will be directed
toward the yard waste processing area. Tires and white goods will be directed to
the appropriate processing/handling area where they will be temporarily
stockpiled for collection by recycling contractors. Small loads and recyclables
will be directed toward the citizen’s convenience center.

Employees at the landfill are trained in the safety procedures for the handling
and detection of illegal waste. The screening of unacceptable waste will be done
through the random checking of incoming loads by a County employee at the
scale house and at the tipping area. When unacceptable waste is detected at the
scale house, the load will be rejected and not permitted into the facility. If
hazardous waste is found at the tipping area, identification of the truck or
persons will be made (if possible) and documented, then the hazardous waste
will be identified and placed in a hazardous waste container by appropriately
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2.2

trained personnel and taken to a designated hazardous waste staging area for
proper disposal. If this occurs, the event will be reported to the appropriate
authorities.

Refer also to the facility Operations Manual (Attachment D) for more
information.

216  Eguipment Requirements

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

Landfill Capacity

221  Total Operating Capacity and Life Expectancy

Drawing S2 (Site Development Plan - Base Grades) and Drawing S3 (Site
Development Plan - Final Cover Grades), show conceptual subgrade and final
cover grades, respectively, for the development of MSW Phases 4A and 6 through
10 and C&D Area 2. The final cover side slopes will be at a 4H to 1V slope, then
transition at flatter slopes (5 to 8%) to the peak elevations.

The estimated gross and net operating capacities, life expectancies, and areas of
existing and planned MSW and C&D landfill units are shown in Table 2.1. Note
that the approximate total capacities and waste footprint areas for closed MSW
and C&D landfill units are also shown in Table 2.1. The net capacity for waste
and corresponding life expectancy of each landfill unit accounts for daily and
intermediate cover and/or final cover. Life expectancies were calculated based
on the disposal rates listed in Section 2.1.3.

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

2.2.21  MSW Landfill Units

The capacities obtained above were based on a 15 percent periodic cover
ratio and a compaction factor ranging from 1,200 to 1,400 pounds per
cubic yard (pcy). The assumed periodic cover ratio is indicative of the
County’s current practices of using a tarp as an alternative to placing 6
inches of daily cover soil. The assumed compaction factor of 1,200 pcy is
conservative for areas with lesser waste thicknesses (i.e. Phases 6, 7, and
8). The assumed compaction factor of 1,400 pcy is based on a recent
analysis of waste density in Phase 4A and is assumed for areas with the
greatest waste thicknesses (i.e. Phase 4A - Cell 3, Phase 9, and Phase
10).

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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2.3

2.2.22 C6D Landfill Unit

The capacities obtained above were based on a 10 percent periodic cover
ratio and a compaction factor of 1,000 pounds per cubic yard (pcy). The
assumed periodic cover ratio is indicative of the County’s current
practices. The assumed compaction factor of 1,000 pcy is based on a
recent analysis of waste density in Area 2 and is conservative as waste
thicknesses increase.

Note that changes in landfill operations [i.e. changes in the use of alternative
daily cover and/or compaction equipment/methods) may affect the values

assumed above and, thus, alter the life of the various landfill units.

Available Soil Resources and Required Soil Quantities

231  Earthwork Quantities

The soils required to construct and operate the existing and planned MSW and
C&D landfill units will be removed from on-site borrow sources or will be
imported from off-site. The soils removed during excavation of landfill units may
be used for structural fill, soil liner, periodic cover, final cover, and general fill.
These excavation (cut) and structural fill (fill) volumes are shown in Table 2.2.

232  Soil Liner

The soil required for the soil liner will be on-site or imported soils (A supply of 1
x 10-° centimeters per second (cm/sec] or less soil is anticipated within Borrow
Area E]. The in-place volume required for each landfill unit is shown in Table
2.3.

233 Leachate Collection System (LCS) and Protective Cover

Overlying the liner system is the leachate collection system and protective cover.
This layer is 24 inches thick on both the landfill base and side slopes. The
required in-place volume of protective cover for each landfill unit is shown in
Table 2.4. A portion of this volume will consist of aggregate, which will come
from off-site sources.

234  Daily and Intermediate Cover

Assuming the previously mentioned periodic cover ratios, the required in-place
volume for use as daily and intermediate cover during operations of each landfill
unit is shown in Table 2.5.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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235  Vegetative Soil Layer

On the basis of the 2 foot thick vegetative soil layer required for the landfill final
cover, the in-place volume required for each landfill unit is shown in Table 2.6.

236  Soil Summary

The above on-site and off-site soil quantities are summarized in Table 2.7. Note
that, based on the proposed base grades, long-term there is a soil deficit, which
will be made up from the current and future borrow areas (adjacent County-
owned properties).

Facility Design Criteria

Existing and proposed C&D landfill units were and will be constructed in accordance
with Section .0540 of the North Carolina Administrative Code, Title 15A, Chapter 13,
Subchapter 13B including the following requirements:

2.5

241  Horizontal Separation Requirements

The horizontal separation requirement between the disposal boundary (edge of
waste) and the property lines is a minimum of 200 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.

242  \ertical Separation Reguirements

The post-settlement bottom elevation of the liner system will meet the minimum
requirement of four (4) feet above the seasonal high groundwater table and
bedrock.

Containment and Environmental Control Systems

The following systems and elements are the basic containment and environmental
controls for the Area 2 C&D landfill unit. Technical specifications were provided in the
following approved document:

Technical Specifications

Johnston County C&D Landfill - Area 2
Prepared by G.N. Richardson & Associates, Inc.
Dated October 2005.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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Construction quality assurance requirements can be found in Attachment C.

251  Landfill Subérade and Perimeter Berms

The landfill subgrade elevations are designed for minimum post-settlement
slopes of two (2] percent. The subgrade elevations will be achieved by excavation
or placement of compacted structural fill (embankment]. During excavation, a
determination of unsuitable soils (i.e. soils which are too soft, wet, or organic)
will be made. Where unsuitable soils are found, the soils will be undercut and
backfilled with structural fill.

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

252  Linerand Leachate Collection Systems

The lined area for Area 2 is approximately 15.8 acres and is shown on Drawing
S5 (Area 2 - Composite Liner Grading and Leachate Collection System Plan). The
components of the Area 2 liner and leachate collection systems will consist of
the following components (top-down]):

Type 1:

e aleachate collection system (LCS) consisting of:

Base and Side Slopes:
e a 24-inch thick layer of soil protective cover;
e aseries of perforated collection pipes placed within coarse
aggregate columns; and
e adrainage geocomposite.

e a 40-mil thick LLDPE geomembrane; and
e a12-inch thick soil liner with a hydraulic conductivity of no more than
1x 105 cm/sec (“compacted soil liner”).

e aLCS (components as listed above for the Type 1 liner system];
e a40-mil LLDPE geomembrane;
e ageosynthetic clay liner (GCLJ; and

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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e a 12-inch thick layer of structural fill (no hydraulic conductivity
criteria).

The detailed discussion of the design of the liner and leachate collection
systems can be found in Section 3.0 (Liner System Design) and Section 4.0
(Leachate Management System Design), respectively.

Note that, for the purposes of this report and the calculations of volumes, the

above listed Type1 liner has been assumed. Note also that the existing Area
2 - Cell 1 unit has the Type 1 liner system.

253  Stormwater/Leachate Separation System

In order to increase facility operating efficiency by reducing the leachate
treatment quantities, stormwater/leachate separation is planned for each landfill
unit. Leachate is considered to be any precipitation or fluid that comes in direct
contact with the waste. This liquid will be collected by the LCS and pumped to
the leachate storage tanks. 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, which is
treated for removal of sediment only.

For landfill units that have waste placed in them, precipitation infiltrates or runs-
off into the LCS. For areas that have no waste, run-off is captured in one or more
low points where a pump conducts the water to a perimeter drainage structure.
This run-off does not contact waste or leachate. At their discretion, the County
may also employ the use of geosynthetic rain cover (GRC) to further segregate
leachate and stormwater. The GRC, if used, is removed and discarded as each
portion of an area is placed into active operation. For additional discussion of the
leachate-stormwater separation system, see the Operations Manual
(Attachment D).

254  Final Cover System

The final cover system for Area 2 will consist of the following components (top-
down):

e a 24-inch thick vegetative soil layer (including 6 inches of topsoill;
e adrainage geocomposite (with drainage breaks);

e 3 30-mil textured LLDPE geomembrane; and

e a12-inch thick intermediate cover layer.

A detailed discussion of the design of the final cover system can be found in
Section 5.0 (Final Cover System Design).

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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2.6

255  FErosion and Sedimentation Control

Erosion and sedimentation control devices/measures will be designed and
maintained to manage the run-off generated by the 25-year 24-hour storm event
and conform to the requirements of the North Carolina Sedimentation Pollution
Control Law (15A, NCAC, 4).

Reference is made to the following document which has been approved by the
NC Division of Energy, Mineral, and Land Resources:

Erosion and Sedimentation Control Plan
Johnston County C&D Landfill - Area 2
Prepared by G.N. Richardson & Associates, Inc.
As Revised Through August 2006.

256  Landfill Gas Control

The landfill gas (LFG) control system for Area 2 will consist of collection
wells/vents placed within the waste to capture the gas and passively vent the gas.
The collection wells/vents should be placed before any final cover geosynthetics
are placed. The selected system will be designed to limit the gas pressures on
the final cover geosynthetics. Also refer to the facility Operations Manual
(Attachment D) for a discussion of LFG monitoring and record keeping
requirements.

25.7  Access and Roadways

The facility is accessed from County Home Road. A scale and a scale house are
located near this entrance. All-weather access to active areas as well as areas
under intermediate cover will be provided. Access ramps into the landfill units
will be provided where necessary.

Slope Stability, Settlement, and Bearing Capacity

An evaluation of the slope stability of the overall waste mass and perimeter berms, the
LCS/protective cover veneer, and the final cover veneer, as well as evaluations of
foundation settlement and bearing capacity were addressed in the following document
which was part of the approved Area 2 Permit to Construct Application:

Slope Stability, Settlement, and Bearing Capacity Evaluation
Johnston County C&D Landfill - Area 2

Prepared by G.N. Richardson & Associates, Inc.

Dated October 2005.
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Analyses contained therein indicated that the completed Area 2 landfill configuration will
satisfy applicable regulatory criteria.

2.7 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 will be as described in Section 4.0 (Leachate
Management System Design). From the storage lagoon, which also serves as a
wastewater equalization basin, the leachate is pumped via force main to a local
wastewater treatment plant (WWTP) for disposal. Pretreatment, if required, will be
employed on-site to meet the standards for disposal into the WWTP.

A detailed discussion of the leachate management system, including anticipated
leachate volumes, can be found in Section 4.0 (Leachate Management System Design).

2.8 Special Engineering Features

Special engineering features proposed for Area 2 include both liner and final cover
systems which incorporate geosynthetics. These systems are as described in Sections
2.5.2 and 2.5.4, respectively.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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Table 2.1

Total Operating Capacity and Life Expectancy - MSWLF Units

. . Area Gross Capacity Net (Waste) Capacity Life Expectancy
Landfill Unit [Acres) (CY) [CY/Tons) (Years)'
Unlined Landfill Units
Phase 1/2 22.1 732,363 459,790 CY Closed
279,474 Tons
Phase 3 25.4 1,174,139 819,136 CY Closed
491,482 Tons
Phase 4 37.3 1,631,731 1,133,533 CY Closed
680,120 Tons
Total (Unlined): 84.8 3,538,233 2,448,459 CY Closed
1,469,076 Tons
Lined (Subtitle D) Landfill Units
Phase 5 19.2 1,087,199 884,625 CY Inactive
514,181 Tons
Phase 4A - Used 29.4 1,932,768 1,642853CY |  -----
1,072,776 Tons
Phase 4A -
Remaining
Fill Sequence 1 599,180 509,303 CY 3.0to 4.0
356,512 Tons
Fill Sequence 2 785,112 586,711 CY 3.4t0 4.6
410,698 Tons
Phase 6 21.1 1,402,016 1,167,578 CY 5.8t0 7.8
700,547 Tons
Phase 7 19.8 1,758,991 1,462,230 CY 5.5t0 8.0
877,338 Tons
Phase 8 25.2 1,844,867 1,495,182 CY 5.6108.2
897,109 Tons
Phase 9 22.5 6,684,914 5,611,690 CY 24.6 10 35.7
3,928,183 Tons
Phase 10 17.5 3,137,920 2,524,065 CY 11.0to 16.1
1,766,846 Tons
Total (Lined): 154.7 CY 58.9 to 84.4
Tons
Total (Overall): | 239.5 CY 58.9 to 84.4
Tons

Notes:

1. Life expectancy for the active Phase 4A unit shown above is from 6/14/13. Life expectancies are
based on disposal rates of 120,000 tons/year and 90,000 tons/year (Phases 4A and 6) and 160,000

tons/year and 110,000 tons/year (Phases 6-10).
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Table 2.2 Total Operating Capacity and Life Expectancy - C&DLF Units

. . Area Gross Capacity Net (Waste) Capacity Life Expectancy
Landfill Unit [Acres) (CY) [CY/Tons) (Years)'
Area 1 16.2 614,472 515,563 CY Closed
304,780 Tons
Area 2
Cell 1 Used 1.9 323,132 290,819¢CcYy | -----
151,988 Tons
Cell 1 Remain. 87,544 62,237 CY 0.8to 1.6
31,118 Tons
Cell 2 3.9 462,658 387,062 CY 5.8t011.6
(See Note 2] 232,237 Tons
Total: 32.0 1,487,806 1,255,681 CY 6.6 to 13.2
720,123 Tons
Notes:

1. Life expectancy for the active Area 2 unit shown above is from 6/14/13. Life expectancies are
based on disposal rates of 40,000 tons/year and 20,000 tons/year.

2. A portion of the Cell 2 capacity is available within the footprint of Cell 1 (i.e. without need to
construct Cell 2).

Table 2.3 General Earthwork Quantities

Landfill Unit Cut (CY) Fill (CY)
MSW Landfill Units
Phase 6 279,493 55,613
Phase 7 222,037 85,202
Phase 8 242,630 105,976
Phase 9 68,999 178,758
Phase 10 151,736 21,326
C&D Landfill Units
Area 2 -Cell 2 0 3,436
Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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Table 2.4 Soil Liner Quantities

Landfill Unit Required Volume (CY)

MSW Landfill Units

Phase 6 51,062

Phase 7 47,916

Phase 8 60,984

Phase 9 94,450

Phase 10 42,350
C&D Landfill Units

Area 2 - Cell 21 6,292

Note:
1. Or structural fill layer.

Table 2.5 Leachate Collection System/Protective Cover Quantities
Landfill Unit Required Volume (CY)
MSW Landfill Units
Phase 6 68,083
Phase 7 63,888
Phase 8 81,312
Phase 9 72,600
Phase 10 56,467
C&D Landfill Units
Area 2 - Cell 2 12,584
Note:

1. The quantity shown above is for a thickness of 24 inches.
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Table 2.6 Daily and Intermediate Cover Quantities

Landfill Unit Required Volume (CY)
MSW Landfill Units
Phase 4A - Fill Seq. 1 89,817
Phase 4A - Fill Seq. 2 103,537
Phase 6 206,043
Phase 7 258,041
Phase 8 263,856
Phase 9 990,298
Phase 10 445,423
C&D Landfill Units
Area 2 - Cell 1 6,915
Area 2 - Cell 2 43,007

1. Volumes shown above for Phase 4A and Area 2 are from 6/14/13.

Table 2.7 Vegetative Soil Layer Quantities

Landfill Unit Required Volume (CY])

MSW Landfill Units

Phase 4A 94,864

Phase 5 61,952

Phase 6 68,083

Phase 7 63,888

Phase 8 81,312

Phase 9 72,600

Phase 10 56,467
C&D Landfill Units

Area 2 50,981

Note:
1. The quantity shown above is for a thickness of 24 inches.
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Table 2.8 Soil Summary

Material Quantity (CY]
Excavation 964,895
Structural Fill (450,311)
Soil Liner (263,054)
LCS/Protective Cover’ (354,933)
Daily/Intermediate Cover (2,406,997)
Vegetative Soil Layer (550,147)

Total': (3,060,547)

Notes:

1. A portion of the LCS/Protective Cover will be from off-site sources.
2. Soil deficit shown will be made up from existing and future borrow sources
located on County-owned property adjacent to the site.
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3.0  LINER SYSTEM DESIGN

This section addresses the design of the Area 2 liner system. Technical specifications for liner
system components were provided in the following approved document:

Technical Specifications

Johnston County C&D Landfill - Area 2
Prepared by G.N. Richardson & Associates, Inc.
Dated October 2005.

Construction quality assurance requirements for liner system components can be found in

Attachment C. Also refer to the Permit to Construct Drawings (Attachment H] for liner system
details.

3.1 Liner System Components

As described in Section 2.5.2, the liner will consist of the following components (top-

down]:

Type 1:
e aleachate collection system (LCS) (see Section 2.5.2);
e 3 40-mil thick LLDPE geomembrane; and
e a 12-inch thick soil liner with a hydraulic conductivity of no more than 1 x

10-5 cm/sec (“compacted soil liner”).

OR

Type 2:

e alLCS (see Section 2.5.2);

e 3 40-mil LLDPE geomembrane;

e ageosynthetic clay liner (GCLJ; and

e a 12-inch thick layer of structural fill (no hydraulic conductivity criteria).

The liner system will be placed on structurally sound, compacted, or adequately
prepared native soil subgrades at a maximum slope of 3H:1V.

311  Geomembrane

The geomembrane component of the liner system will function as the primary
barrier layer. The geomembrane will be a textured 40-mil thick Linear Low
Density Polyethylene (LLDPE] synthetic liner. The geomembrane will be
installed by a qualified contractor.

Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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312 Geosynthetic Clay Liner (GCL)

The GCL will function as a secondary barrier layer in the Type 2 liner system.
The selected material for the GCL will consist of a layer of sodium bentonite
bonded between two (2) geotextiles. The selected GCL will provide a maximum
hydraulic conductivity of 5 x 10 cm/sec when hydrated and will be reinforced to
prevent potential shearing in the bentonite layer.

313 Soil Liner

The soil liner will function as a secondary barrier layer in the Type 1 liner system.
The soil liner will consist of compacted on-site or imported borrow soils. The
soil liner will be compacted in 6 inch lifts to achieve the required hydraulic
conductivity and strength requirements.

32  Liner System Design

321  Slope Stabilit
An evaluation of the slope stability of the Area 2 landfill unit was provided in the
following approved document:

Slope Stability, Settlement, and Bearing Capacity Evaluation

Johnston County C&D Landfill - Area 2

Prepared by G.N. Richardson & Associates, Inc.

Dated October 2005.
Even though the project site lies outside of a seismic impact zone, both static and
seismic slope stability analyses were performed. The evaluation indicated that
the liner system will be able to satisfy design criteria (FSstatic = 1.5; FSseismic = 1.0)
under both short-term (protective cover veneer stability) and long-term (waste
mass) conditions if the minimum peak interface shear strength for the weakest
interface is defined by the following values:

Normal Loads </= 1,000 psf (Based on Veneer Stability]*:

Cohesion =0 psf
Phi=26.5 degrees
* Also applies to internal shear strength of the protective cover. Note that the
analysis was performed assuming no seepage force (i.e., no flowing water] in the
protective cover. Therefore, it is recommended that geosynthetic rain cover
(GRC) be installed over exposed drainage and protective cover soil on the steeper
landfill side slopes to minimize the chance for seepage induced instability of this
layer.
Johnston County C&D Landfill - Area 2 Facility and Engineering Plan
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Normal Loads > 1,000 psf (Based on Global Stability):

Cohesion =0 psf
Phi = 20 degrees*

* Note that, although 20.0 degrees was used in the evaluation, a value of 11.0
degrees is required to achieve the minimum required factors of safety.

Based on the slope stability analyses performed, a textured geomembrane and
reinforced GCL (if used) are required on both the base and side slopes of the
landfill. Interface shear strength testing of the materials representative of those
to be used in construction should be conducted prior to installation to verify that
the above minimum criteria are met.

322  Settlement

An evaluation of the settlement of the Area 2 landfill unit was provided in the
following approved document:

Slope Stability, Settlement, and Bearing Capacity Evaluation
Johnston County C&D Landfill - Area 2

Prepared by G.N. Richardson & Associates, Inc.

Dated October 2005.

Based on a worst case cross section, the evaluation indicated that the maximum
total foundation settlement will be approximately 0.7 feet under maximum loads.
Strains resulting from differential settlements are expected to be negligible
meaning that no adverse impacts on the function of the liner or leachate
collection systems are anticipated.

323  Bearing Capacity

An evaluation of the bearing capacity of the Area 2 landfill unit was provided in
the following approved document:

Slope Stability, Settlement, and Bearing Capacity Evaluation
Johnston County C&D Landfill - Area 2

Prepared by G.N. Richardson & Associates, Inc.

Dated October 2005.

Both the bearing capacity of the landfill subgrade and the bearing capacity of the
leachate collection system under anticipated construction and operations
equipment loads were evaluated. Based on the anticipated conditions, the
landfill subgrade and the leachate collection system have adequate bearing
capacity. The evaluation of the equipment loads also determined the required
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vertical separation between equipment and the underlying geomembrane (see
Sections 3.4.1 and 3.4.2).

3.24  Anchor Trench Design

An anchor trench, 1.5-foot wide by 1.5-foot deep with a 3-foot setback from the
crest of the slope, was evaluated to allow pullout of the geomembrane before the
yield stress in the geomemb