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Executive Summary

nlth

Under the United States Environmental Protection Agency’s Project XL, Buncombe County,
North Carolina is operating a combined leachate recirculation and gas recovery system at its
Subtitle D landfill. The purpose of the project is to determine if liquid addition has any
adverse effects on alternative liner systems. The County is also monitoring the effects of
liquids addition on waste density to determine if it is increasing the life of the landfill.

The Buncombe County Solid Waste Management Facility is located in the mountains of
western North Carolina, approximately nine miles north of the city of Asheville. The 557-
acre solid waste management facility opened in 1997 with a Subtitle D landfill disposal area
that comprises approximately 100 acres.

This project differs from other Project XL projects in that it is a full-scale project that is
being operated over an extended period of time.

The retrofit system, which refers to the shallow, wetting/gas collection trenches that were
installed in Cells 1-5 after they were filled to capacity has been in operation since April
2007.

A build-as-you-go wetting system, which means that the infrastructure is installed as the
waste is being placed, will provide better wetting of the waste and earlier capture of landfill
gas. The first stage of the build-as-you-go system was installed in Cell 6 in July 2012 and is
expected to be operational in 2013.

The first stage included installation of five trenches ranging in length from 700 to 950-ft. Six
temperature sensors were installed in various locations between the trenches to monitor
the extent of wetting and the impact of cold weather wetting on the biological processes.
Readings from the sensors are recorded by a datalogger installed at the Cell 6 pump station
control panel. If decomposition is determined to be unaffected by cold weather then a year-
round wetting program will further reduce the amount of leachate hauled to the WWTP.

This project was granted regulatory flexibility to apply liquids other than leachate to the
waste and to apply leachate to the waste in landfill cells with alternative liners. To date, only
leachate has been used since there has been adequate leachate available onsite to meet the
needs of the project. This may change when the build-as-you-go system of the project is
activated since the quantities of liquid addition will increase.

In November 2011, the County completed construction of a 1.4 MW landfill gas-to-energy
(LFGTE) project at the site. The project construction included the installation of 25 vertical
gas wells in Cells 1-5. After these wells were put into operation the gas collection component
of the retrofit system was deactivated. Select locations of the retrofit system may be re-
activated to collect gas as deemed beneficial by the site operator.

) ES-1
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Executive Summary

A stakeholders meeting was held on September 20th, 2012 that included representatives from
NCDENR, WNCRAQA, USEPA, Buncombe County, CDM Smith, and academia. Issues discussed included:
impact assessment of the alternative liner system, discharge of liquids from the Cell 1 leak detection
zone, landfill settlement and associated airspace gained, and liquid addition/gas collection strategies
for Cell 6.

Data recording of leachate levels in the Cell 6 leachate sump was discussed as a possible addition to
the monitoring plan as it would provide another means of evaluating the impact of recirculation on the
liner system. Hydraulic head, as measured by the leachate pump level sensor, could be recorded on an
unused channel of the temperature sensors datalogger.

To date, the cells equipped with alternative liner systems are functioning at a comparable level to
those with prescriptive Subtitle D liner systems. While liquids have been observed in the leak
detection zones in nearly all of the landfill cells, testing of the liquids indicate it is groundwater.
Modifications will be made to the leak detection zones of the future cells to address groundwater
intrusion.

Approximately 2.91 million gallons of leachate has been recirculated since the program began,
resulting in 582 less truck trips to the wastewater treatment plant (WWTP). That has provided a
savings of $223,036 in avoided hauling and treatment costs. In 2012 alone, the savings in avoided
hauling and treatment costs was $61,347. With the expansion of the leachate recirculation system into
Cell 6, the largest cell of the landfill, the amount of leachate that can be recirculated will be
significantly increased. It is anticipated that hauling of leachate will not be required outside of the
winter season once the leachate recirculation in the Cell 6 system is operational.

The landfill is approved by the Climate Action Reserve to register carbon credits for the capture and
destruction of methane emitted from the landfill. The County has already registered over 2000 credits
and is in the process of registering 26,900 more carbon credits in 2012 which is equivalent to
offsetting gas emissions from 5,040 passenger vehicles.

cbMm
Smith ES-2
6447-64253-02.03.40/AAT622_ Executive Summary




Section 1
Introduction

Ohlth

The Buncombe County Solid Waste Management Facility is a host site for a research project
being conducted under the USEPA Project XL Program. The purpose of this Year-End report
is to present the data collected for this bioreactor project in 2012. This report was prepared
by Kristy Smith - Buncombe County Bioreactor Manager, Christopher Gabel - CDM Smith
and Ravi Kadambala - CDM Smith.

1.1 Site Description

The Buncombe County Solid Waste Management Facility is located in the mountains of
western North Carolina, approximately nine miles north of the City of Asheville. The 557-
acre solid waste management facility (refer to Figure 1-1) opened in 1997 and comprises a
Subtitle D landfill, construction and demolition (C&D) landfill, wood waste mulching facility,
convenience center for residential drop-off, a household hazardous waste (HHW) facility,
and a white goods and tires holding facility.

The Subtitle D landfill is 95 acres and consists of 10 disposal cells that are being constructed
sequentially over the estimated 30+ year life of the facility. Cells 1 and 2 were constructed
with a prescriptive RCRA Subtitle D liner system consisting of a 24” soil barrier layer with a
maximum permeability of 1x10-7cm/sec, a 60-mil high density polyethylene (HDPE) liner
and a 24-inch rock drainage layer. Cells 3-6 were constructed with an alternative liner
system that uses an 18-inch soil barrier layer with a maximum permeability of 1x10-
Scm/sec, a geosynthetic clay liner (GCL), a 60-mil HDPE liner and a 24” rock drainage layer.

Cells 1-5 are filled to capacity and Cell 6 has been the active disposal cell since 2006. Based
on current waste flows Cell 7 is expected to begin operation in 2015.

6447-64253-02.03.40/ Section 1 1-1



Section 1 e Introduction

Figure 1-1 Buncombe County Solid Waste Management Facility

1.2 Project Goals

In spite of increasing rates of recycling, landfills remain the primary means of managing solid waste in
the US, receiving 54% of the waste generated in 2008 (EPA-530-F-009-021). Municipal solid waste
(MSW) landfills in the United States are designed in accordance with the technical guidelines provided
in Subtitle D of the Resource Conservation and Recovery Act (RCRA) which requires that landfills be
equipped with impermeable base liners and caps. While this requirement has been very successful in
preventing groundwater contamination it has also led to the dry entombment of waste at many landfill
sites. Some concern has been raised regarding the long term containment of undecomposed waste and
the potential for leachate releases after the post-monitoring period ends (typically 30-years) and the
liner systems fail.

One proposed solution is to operate MSW landfills as bioreactors. A bioreactor landfill uses controlled
methods of liquids addition to increase waste moisture content as a means for promoting
decomposition of waste. The goal of a bioreactor operation is to achieve a stabilized condition while
the landfill is still being monitored. Liquids addition has been applied at numerous landfill sites in the
US with favorable results.

H - -0U2. . ection -
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Section 1 e Introduction

Federal regulations governing solid waste management restrict liquids addition to only those landfills
equipped with prescriptive Subtitle D liner systems. The Buncombe County Bioreactor Project seeks to
determine what impact, if any; liquids addition has on alternative liner systems by comparing the
performance of the prescriptive Subtitle D liner system in Cells 1 and 2 to the alternative liner systems
in Cells 3-10. The data obtained from this project may provide support for modifying federal
regulations to allow liquids addition in MSW landfills equipped with alternative liner systems.

A Final Project Agreement (FPA) was issued by the USEPA under the Project Excellence and
Leadership Program (Project XL) approving Buncombe County’s proposal to incorporate a liquids
addition process as an integral part of their landfill operation. This document, which is provided in
Appendix A, provides the design, execution, and monitoring framework developed for the project.

1.3 Public Awareness

Public awareness has been an important part of the County’s solid waste program since the siting of
the facility in the early 1990’s. To increase public awareness of the bioreactor project the County staff
have given presentations to various groups, led tours for local area colleges and high schools, and
performed a live interview at the bioreactor site for Buncombe County Television. The County also
has a website that is available to the public to learn about the project. The website is updated semi-
annually with new monitoring data and other information and is accessible at:
http://www.buncombebioreactor.com/index.html.

Buncombe County convenes periodic meetings of stakeholders to obtain comments on the Project as
well as to report on the progress during the duration of the XL Agreement. Stakeholders include any
individuals, government organizations, neighborhood organizations, academic centers, and companies
with an interest in the progress of the Buncombe County Solid Waste Management Facility Bioreactor
Project. The first stakeholders meeting was held in August 2008 and the second stakeholders meeting
was held on September 20th, 2012. The stakeholder meeting was attended by Western North Carolina
Regional Air Quality Agency, EPA by tele-conference, NCDENR, University of Florida, Buncombe
County management, and CDM Smith engineers.

CDM 6447-64253-02.03.40/Section 1 1-3
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Section 2
Project Description

Ohth

2.1 Leachate Recirculation

This project was granted regulatory flexibility under Project XL to add liquids to cells with
alternative liner systems and to apply liquids other than leachate to the waste mass. To date,
only leachate has been used since there has been adequate leachate available onsite to meet
the needs of the project. This may change when the build-as-you-go portion of the project is
operational since the quantities of liquids addition will increase significantly.

Leachate recirculation is not performed during the winter months due to concern of the
adverse impacts of cold leachate on decomposition. The project team, in consultation with
the project academic advisors, Dr. Morton Barlaz of North Carolina State University, Dr.
Timothy Townsend of University of Florida and Dr. Debra Reinhart of University of Central
Florida, established a minimum temperature of 50 degrees F for the recirculation operation
as measured at the leachate pond. Cells 1-5 had nearly reached capacity when the project
began, prompting the need to install a retrofit system. The retrofit system is equipped to
recirculate leachate using a combination of horizontal injection trenches (HIT) and surficial
gravity trenches (SGT) as shown in Figure 2-1.

6447-64253-02.03.40/Section 2 2-1
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Figure 2-1 Retrofit Bioreactor System

Six horizontal injection trenches (HIT) were installed in the retrofit area. The first three HIT were
installed in anticipation of the project being approved when the top of waste was at Elevation 2040.
They extend approximately 400-ft south into the waste mass and are spaced 100-ft apart. Three more
HIT were installed at Elevation 2080 using the same spacing and extend approximately 800-ft east in
the waste. Due to the longer length of these HIT, two pipes were used in each of the trenches to
provide more uniform distribution of leachate. This is achieved by using a short pipe that wets the
first 400-ft of the trench and a long pipe that wets the latter half of the trench.

Five surficial gravity trenches (SGT) ranging in length from 450 to 600-ft were installed on the side
slopes at Elevations 2030 (SGT 1), 2050 (SGT 2 and 4) and 2070 (SGT 3 and 5). The trenches were
excavated 11-ft into the waste and capped with a clayey soil to provide containment of the
recirculated leachate and allow gas collection without air intrusion. Due to their shallowness the SGT
are operated differently than the HIT. The HIT are allowed to be pressurized up to 10 psi while
recirculating leachate to provide greater lateral distribution while the SGT are operated as a gravity-
feed system to avoid leachate seeps.

Construction details of the HIT and SGT are shown in Figures 2-2 and 2-3.

All future trenches will be installed during the operational phase of the cells to provide earlier
implementation and more thorough wetting.

CDM . 2-2
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Section 2 e Project Description

The first phase of installation in Cell 6 was completed in July 2012 and includes six HIT as shown in
Figure 2-4. The 100-ft solid section of piping of each HIT is sloped at 3% to drain towards the outer
slope of the landfill. A gravity drain was installed from the head of each HIT down the slope to the
leachate sump riser pipe to allow excess recirculated leachate to be removed from the HIT after
injection events. This is intended to prolong gas collection capability of the system.

The liquids addition process typically takes between 2 to 6 hours per event and is continuously
supervised by the Bioreactor Manager. A rotation schedule is used to allow time between injection
events for leachate to drain from the trenches. The rotation schedule is adjusted as needed to account
for the varying rates of drainage of the HIT and SGT. Leachate recirculation is reduced or suspended
during periods of rainfall until the area dries out sufficiently. The landfill side slopes are carefully
inspected during and after each injection event for leachate seeps.

Figure 2-4 Build-As-You-Go Bioreactor System

CDM
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Section 2 e Project Description

2.2 Gas Collection

The County began operation of a 1.4 MW landfill gas-to-energy (LFGTE) facility in November 2011.
The facility construction included installation of 25 vertical gas collection wells in Cells 1-5 as shown
in Figure 2-5. At the time of the new well field installation the gas collection component of the HIT
and SGT was de-activated. Landfill gas is also collected from the cleanouts of the leachate collection
system of each cell.

The gas collection system is collecting 350-400 scfm of LFG from Cells 1-5. Based on the LandGEM
model, the peak flow rate for the site is estimated to be 1,500 scfm in 2030 as shown in Figure 2-6.
Gas flow to the LFGTE facility will increase over time and will experience an incremental increase
once the Cell 6 Phase 1 HIT go online in 2013. A second generator may be added to the LFGTE facility
when the flow rate exceeds 900 scfm.

%Dnl'\l‘%th 6447-64253-02.03.40/ Section 2 26
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Figure 2-5 Vertical Gas Well Collection System in the Retrofit Area
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Figure 2-6 Landfill Gas Projections Using LandGEM Model

2.3 Temperature Probes

Thermocouples were installed in 6 locations around the Cell 6 HIT in July 2012 as shown in Figure 2-
7. These thermocouples consist of a stainless steel temperature sensor with a lead cable as shown in
Figure 2-8. These thermocouples were placed in 4-inch perforated PVC pipe packed with concrete
sand. The cable end of the pipe was left open to allow cable movement and leachate to contact the
sensor. The sensors transmit temperature data to a datalogger installed near the Cell 6 pump station
control panel that will be downloaded periodically. Temperature readings will be used to monitor
decomposition as mesophilic bacteria typically range between 80 and 115°F. The sensors will be
helpful in assessing the impacts of leachate temperature during injection. As ambient air temperatures
drop in the winter the leachate in the pond will get colder.

CDM . 2-8
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Figure 2-8 Installation of Thermocouples in Cell 6
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Monitoring Program
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3.1 Program Overview

The monitoring program was developed with assistance from the project academic advisors,
Dr. Debra Reinhart and Dr. Morton Barlaz. Table 3-1 shows the monitoring parameters and

frequency of data collection for the project.

As part of facility operation, Buncombe County performs semi-annual testing of the leak
detection zones (LDZ), groundwater monitoring wells, leachate pond, and stormwater
collection points for the 2L groundwater standards established by North Carolina
Department of Environment and Natural Resources. This data is also being used in

assessment of the alternative liner system performance.

Table 3-1 Monitoring Parameters and Frequencies

‘ Parameter Frequency
Leak Detection Quantity Quarterly
Leak Detection Quality Quarterly
Leachate Quality Quarterly
Leachate Quantity Weekly
Leachate Recirculation Quantity | Ongoing
Gas Composition Ongoing
Gas Volume and Flow Rates Ongoing
Settlement Quarterly
Waste Density Quarterly
Waste Temperature Ongoing

6447-64253-02.03.40/ Section 3
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3.2 Leak Detection

The landfill cells and leachate pond are equipped with a leak detection zone (LDZ) located
beneath the leachate collection system sumps. The LDZ, as shown in Figure 5-1, are
approximately 1 acre in size and consist of a 60 mil HDPE geomembrane and a 24-inch rock
drainage layer located 3-ft below the bottom of the liner system. The geomembrane is sloped to
direct liquid to a collection pipe located directly below the leachate sumps. For Cells 3-6, liquid
captured in the LDZ is pumped out through vertical stand pipes located along the perimeter
berm. Cells 1 and 2 drain liquid through gravity pipes that protrude from the outer slope of the
landfill perimeter access road. The drain pipes are equipped with gate valves that the operator
opens to check for liquid. Quantity data is not recorded for Cells 1 as it appears to be impacted
by a steady supply of groundwater from an underground spring. Further investigation of flow
from the Cell 1 LDZ was discussed at the stakeholders meeting held on September 20th, 2012
and is presented in Section 6.

Ifliquid is present in the LDZ, samples are tested onsite using a Horiba U-22 water quality meter
for:

= ORP (oxidation reduction potential)

In addition, liquid samples are collected in sample bottles and sent to Pace Analytical for
analysis of:

- BOD5 (Biological Oxygen Demand)

= pH

= COD (Chemical Oxygen Demand)

= Ammonia

= Specific Conductance

The sampling process is dated and recorded in a monitoring log by the Bioreactor Manager.

3.3 Leachate

The quantity of leachate collected is also tracked separately for each cell on a weekly basis. Each
cell has a dedicated leachate pump system equipped with a flowmeter that allows the Bioreactor
Manager to monitor the number of operating hours for the pumps, the quantity of leachate
pumped, and the leachate level in the sumps at the time of monitoring. This data is recorded
onto a field form by the Bioreactor Manager.

Leachate quality sampling occurs every quarter. Samples are collected from the leachate pond
and from Cells 1-6. The samples are taken from sampling ports located in the valve vaults of the
leachate pump stations. Leachate samples are collected in sample bottles and sent to Pace
Analytical for analysis of:

- BOD5

- pH

3-2
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. COD
= Ammonia
= Specific Conductance

On-site analysis of the leachate is also performed using a Horiba U-22 water quality meter. The
Horiba unit tests for:

= ORP
= TDS

The sampling process is dated and recorded in a monitoring log by the Bioreactor Manager.

3.4 Leachate Recirculation

The quantity of leachate recirculated is recorded for each injection event using the magnetic
flow meter installed at the leachate pond pump station. The Bioreactor Manager records the
quantity of leachate injected and identifies the specific HIT/SGT used for the injection event.

3.5 Landfill Gas

The gas collection component of the Retrofit System has been replaced with a gas to energy
system and has been in operation since November 2011. Gas composition and flow data is being
continually monitored and recorded.

3.6 Landfill Settlement

Settlement plates were installed in 10 locations within the retrofit area as shown in Figure 3-1.
The plates are surveyed quarterly to monitor the rate of waste settlement.

3-3
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Figure 3-1 Settlement Plates in Cells 1-5

(Plate locations are shown circled with cloud outline )
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3.7 Landfill Temperature

To date, no leachate below 50°F has been allowed to be recirculated for fear of impacting
decomposition. Some colder leachate will be injected into Cell 6 HIT to see if it causes any
significant drop in temperature. If the results are favorable then the project team will consider
allowing leachate colder than 50°F to be used on a regularly basis. Temperature is being
monitored in Cell 6 since July 2012 to a get background data prior to leachate recirculation.

3.8 Effective Waste Density

Since settlement plates are difficult to maintain in active cells, effective waste density is being
added to the monitoring program for Cell 6 to assess the impact of wetting on landfill capacity. A
topographic survey of Cell 6 is used to compute the volume of waste and cover soil in Cell 6 on a
quarterly basis. Waste tonnage records are used to calculate the effective density of the waste
which is defined as: the weight of disposed waste /the combined volume of waste and cover soil.
Effective density is not the actual density since cover soils are not weighed prior to placement.

3-5
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The monitoring data collected from 2007 through December 2012 are presented below in
summary graphs and tables. A complete compilation of all data collected to date is provided
in Appendix B.

4.1 Leak Detection

Table 4-1 shows the annual quantity of liquid collected from the leak detection zone (LDZ).
Liquids have been observed in the Cell 1LDZ but the project team is unable to measure the
quantity due to the remote location of the discharge. A method to measure quantity from
Cell 1 was discussed during the second stakeholders meeting and is presented in Section 6.

Table 4-1 Liquid Collected from LDZ

Sample Year | Cell 1 Cell 2 Cell 3 Cell4 Cell 5 Cell6 Leachate
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) Pond
(gallons)
Subtitle D Liner Alternative Liner Subtitle D
Liner
2007 NA NA 427 0 0 340 0
2008 NA NA 3,105 25 2,925 10,475 0
2009 NA NA 1,375 0 3,300 5,500 0
2010 NA NA 1,040 0 6,465 3,835 0
2011 NA 93 555 0 3,800 2,015 0
2012 NA 115 530 1 1,850 1,220 0
Cumulative 0 208 7,032 26 18,340 23,385 0

NA — Unable to measure quantity.

Figure 4-1 shows the monthly quantities of liquid collected from the LDZ. Figures 4-2
through 4-7 show qualitative data from testing of the liquid. The parameters are pH,
conductance, ORP, BOD5, COD and ammonia.

4-1
(:snl':"ith 6447-64253-02.03.40/Section 4



2500

N
o
o
o

1500

1000

Liquids Generated (gallons)

500

Section 4 e Collected Data

Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System

=¢=Cell 1 =f=Cell2 =#A=Cell3 =x=Cell4 =4=Cell5 =@=Cell6

Figure 4-1 Monthly Leak Detection Volumes
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Figure 4-3 Specific Conductance

4-4




ORP (mV)

Section 4 e Collected Data

Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System

285

- L N
— ~_

B — L~

AN SN SN L N N N N N N N N N SN
K & & F & & ng‘ & V@* S

Date
=@=Cell 1 =f=Cell2 =#=Cell3 =x=Cell4 =d=Cell5 =@=Cell6

Figure 4-4 Oxidation Reduction Potential
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Figure 4-7 Ammonia
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4.2 Leachate Collection System

Table 4-2 shows the quantity of leachate collected from the leachate collection system (LCS) of each
cell. Leachate samples from Cells 1-6 and the leachate pond were analyzed for BOD5, conductance,
COD, ammonia, pH, temperature, ORP, and TDS as shown in Figures 4-8 through 4-14.

Table 4-2 Leachate Collected from Cells 1-6

Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell6 Total Rainfall
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (inches)
Subtitle D Liner Alternative Liner
Nov.-Dec. 9,723 487 20,898 11,382 11,675 981,305 1,035,470
2007
2008 288,526 8,860 94,705 173,647 164,467 8,904,461 9,634,666 33
2009 101,777 35,102 103,371 333,067 356,580 14,610,720 15,540,617 43
2010 173,878 34,813 283,867 419,454 124,089 7,097,590 8,133,691 33
2011 156,900 36,027 44,096 124,478 402,831 6,589,437 7,353,769 37
2012 191,608 71,821 92,225 355,101 332,049 5,441,508 6,484,312 45
TOTAL 922,412 187,110 639,162 1,417,129 1,391,691 43,625,021 48,182,525 184
4-9
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Lab Parameter: BOD5
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Figure 4-9 Specific Conductance of Leachate

4-11




Sith

mglL

6,005

Lab Parameter: COD
{magiL)

Section 4 e Collected Data

5,005

4,005

3,005

—=—Cell1

——Cell2

Cell3 ——Cell4 —+—Cell5

——Cell§

——FPond

Figure 4-10 COD of Leachate

4-12




Section 4 e Collected Data

Lab Parameter: Ammonia
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Figure 4-11 Ammonia of Leachate
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Lab Parameter: pH
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Figure 4-12 pH of Leachate
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On-site Parameter: ORP
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Figure 4-13 ORP of Leachate
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On-site Parameter: TDS
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4.3 Leachate Recirculation

Figure 4-15 shows the cumulative quantity of leachate recirculated from 2006 through December
2012. Approximately 2.91 million gallons of leachate has been recirculated. The annual leachate
recirculated is presented in Table 4-3.

35
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1.5 -

Liquid Recirculated (million gallons)
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Date

Figure 4-15 Cumulative Volume of Leachate Recirculated
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Table 4-3 Leachate Recirculation Volumes

HITsD,E, SGTs1A,B, SGTs2A,B, SGTs3A,B, HITsA,B, -0°#A  SGTsSA  Annual

Date andF(gal) andC(gal) andC(gal) andC(gal) andC(gal) a?:a:;B a?;IS)B 1(:;?)'
2006 32,093 48,140 48,140 48,140 32,093 10,698 10,698 230,000
2007 27,907 41,860 41,860 41,860 27,907 9,302 9,302 200,000
2008 116,108 51,914 42,883 35,985 14,720 = = 261,610
2009 48,210 3,670 1,720 3,590 105,330 8,510 - 171,030
2010 296,600 20,000 24,100 21,300 307,733 21,667 10,000 701,400
2011 298,490 14,129 27,654 21,867 161,068 32,922 29,690 585,820
2012 425,620 24,867 33,968 25,765 213,010 19,955 18,235 761,420
Total 1,245,028 204,580 220,325 198,507 861,861 103,054 77,925 2,911,280

4.4 Landfill Gas

Collected gas flow rate and methane percentage is monitored continuously at the LFGTE facility as
presented in Figure 4-16. The significant increase in the total gas flow during the end of April of 2012
was due to adjusting the gas wells to optimize the gas collection system.
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Figure 4-16 Total gas flow and % methane at the LFGTE Facility
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4.5 Settlement

Figure 4-18 compares the measured settlement from July 2006 through January 2013 to the quantity
of leachate recirculated in Cells 1-5. Refer to Figure 3-1 for location of the settlement plates.
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Figure 4-18 Cumulative Settlement

4.6 Effective Waste Density

The County tracks the effective waste density of the active cell as part of the landfilling operation. This
data will be included in reports going forward to assess impacts of liquids addition on compaction.
Pre-wetting density values for Cell 6 include:

= 2012: 0.86 tons/cy

= 2011: 0.63 tons/cy
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5.1 Determination of Liquid Sources in the LDZ

[t cannot be assumed that liquid in the LDZ is necessarily leachate leaking through the base
liner system of a cell. As shown in Figure 5-1, the LDZ are open on the sides and therefore
are subject to potential groundwater infiltration. This is particularly evident in Cell 1 where
it appears that the LDZ is being impacted by an underground spring based on the amount of
flow witnessed during sampling events and the high quality of the water. Comparison of
testing data between the LDZ, leachate and groundwater was performed in an effort to
determine the source of the liquid in the LDZ.
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Figure 5-1 Leak Detection Zone in Cells 1-6 and Leachate Pond

The conductance levels of leachate are much higher than the samples tested for the LDZ. The
conductance of leachate is in the range of 800-3,400 umho/cm compared to 200-800
pumho/cm for the LDZ. The LDZ conductance is similar to the levels tested from
groundwater well samples in the area as shown in Figure 5-2.

Toluene, which is often present in leachate, was found to be sustainably lower in the LDZ
samples. Comparison to groundwater samples is provided in Figure 5-3.

6447-64253-02.03.40/Section 5 5-1



Section 5 e Project Assessment

3450

» / \ |
1450 -\ AV V
950 H/

-50 T T T
Jul-08 Dec-09 Apr-11 Sep-12
Date
=g | eachate Pond il | DZ wmfe= Groundwater

7
—¢

Field Specific Conductance (uhmos)
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Figure 5-3 Toluene of Leachate Pond, LDZ and GW/SW Samples

(Values are averages of testing results for the six cells and all GW/SW monitoring wells.)
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Figure 5-4 shows the ORP values for the leachate and LDZ samples for all cells. Comparison of ORP
values also shows a strong distinction between leachate and the liquid sampled from the LDZ. The
ORP values for leachate are all negative while all but two of the LDZ samples produced positive values.
A negative value is indicative of anaerobic conditions as would be expected for landfill leachate. Thus,
the positive readings for the LDZ samples indicate that it is not leachate.

500

400

300

200

100

ORP(mV)

-100 -

-200 -

-300
Oct-06 Jun-07 Feb-08 Oct-08 Jul-09 Mar-10 Nov-10 Jul-11 Apr-12 Dec-12

Date
el | CS ey | DZ

Figure 5-4 ORP of LCS and LDZ

(Values are averages of testing results for the six cells.)

Based on these comparisons it was determined that the liquid in the LDZ is coming from groundwater

sources. As no appreciable amount of leachate has been detected in any of the LDZ it can be concluded
that both types of liner systems are performing as designed and are not experiencing adverse impacts

from the liquids addition program.

5.2 Reduction of Leachate Hauling and Treatment at the
Wastewater Treatment Facility

As December 31st, 2012, a total of 2.91 million gallons of leachate has been recirculated, resulting in
582 avoided truck trips to the wastewater treatment plant and a savings of $223,036in hauling and
treatment costs. The savings attributed to 2012 is $61,347. With the expansion of the wetting system
into Cell 6, the largest cell of the landfill, the amount of leachate that can be recirculated will be
significantly increased once it begins operation in 2013.
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5.3 Waste Stabilization

Twenty five vertical wells were installed in Cells 1-5 in November 2010 for the landfill gas-to-energy
project. Photographs were taken of the exhumed waste to observe the degree of stabilization as shown
in Figure 5-5 and 5-6. Waste temperatures were taken immediately after waste was extracted from
the boreholes with an infrared thermometer. Most locations showed waste temperatures in the mid-
90s with the exception of the following five wells which showed elevated temperatures:

= VW-6:100 deg F

* VW-24:110-130 deg F

VW-10: 104 -108 deg F

VW-18:110 deg F
= VW-11:105-108 deg F

The waste from these five boreholes was observed to be noticeably wetter than the waste for the other
boreholes. Steam emanating from the waste of VW-24 was indicative of the elevated temperatures.
The waste from this borehole appeared to be well decomposed.

Figure 5-5 Exhumed Waste from Drilling of Vertical Well 24
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Figure 5-6 Exhumed Waste from Drilling of Vertical Well 13

The BOD5/COD ratio of the landfill leachate has dropped steadily since 2007 indicating that
stabilization of the organic waste fraction is occurring as shown in Figure 5-7.
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Figure 5-7 BOD5/COD Ratio of LCS in Cells 1-6

5.4 Greenhouse Gas Reductions

The HIT installed in the active disposal cell will provide early capture of LFG that would normally be
released to the atmosphere until final grades are obtained and wells are installed. Collected gas from
the active area will be measured to determine the amount of greenhouse gas reduction directly
attributable to the project. Combustion of LFG also produces carbon credits for the County as the site
is registered with the Climate Action Reserve. The County has already registered over 2000 credits
and is in the process of registering 26,900 more carbon credits in 2012 which is equivalent to
offsetting gas emissions from 5,040 passenger vehicles.

5.5 Alternative Cover Material

Posi-shell has been approved by the North Carolina Department of Environment and Natural
Resources for use at the Buncombe County landfill and is being used as an alternative daily cover since
the last progress report. The use of alternative daily cover improves distribution of wetting from the
HIT; uses less airspace than soil, and allows the onsite borrow soils to be saved for new cell and
capping construction. It may also be contributing to improved compaction of waste. We recommend
that alternative cover material be used to the largest extent possible in the ongoing landfill operation.
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A project stakeholders meeting was held on September 20, 2012 at the Buncombe County
solid waste management facility to provide an update and discuss project issues. The
meeting was attended by the following persons:

NCDENR: Ed Mussler, Allen Gaither, Andrea Keller

USEPA: Craig Dufficy, on conference call

WNCRAQA: David Brigman, Ashley Featherstone

Buncombe County: Jerry Mears, Jon Creighton, Kristy Smith, Aaron McKinzie, Donna
Cottrell

CDMSmith: Chris Gabel, Ravi Kadambala,

University of Florida:  Dr. Timothy Townsend

6.1 Monitoring of the Alternative Liner System

Ed Mussler inquired if the project has sufficient data to reach a conclusion regarding the
performance of the alt liner system and, if so, should we consider revising the project goals
of Project XL and writing a final report addressing the performance of the alternative liner
system.

Chris Gabel stated that further data is required to reach a conclusion and that Cell 6 will
provide a means of tracking an accurate water balance. This will allow us to determine if the
liner system is being subjected to higher leachate flows as a result of the newly installed
build-as-you-go leachate recirculation system. The retro-fit system applies leachate at
elevations that are 100+ feet above the leachate sump. The Phase 1 trenches installed in Cell
6 are 20 to 40-feet from the drainage layer.

Ed Mussler inquired if the leachate level at the sump is being monitored as it could be used
to determine if leachate recirculation is over-capacitating the collection system. Kristy Smith
responded that leachate levels are monitored daily but are not recorded. This prompted the
idea of using the existing temperature sensor data logger to record leachate level data in Cell
6.
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6.2 Discharge Liquids from Cell 1 LDZ

The Cell 1 LDZ has a large quantity of liquid in it that has been tested numerous times. The test results
indicate that it is groundwater. The meeting attendees discussed options for draining the LDZ to
determine if groundwater is still recharging this area. The proposed plan is to test the liquid to ensure
it is not leachate and then drain into the adjacent stormwater channel. Onsite staff would monitor the
process to see how long it takes to drain the accumulated volume. NCDENR representatives suggested
submitting a letter describing how the process will be performed and the safeguards to be used to
ensure protection of the environment.

6.3 Landfill Settlement

Settlement plates are used to track settlement resulting from wetting. We could consider using
topographic surveys to supplement the plate information. The surveys could be performed on a 25-ft
grid over the final slope areas for comparison from year to year to see where settlement is occurring.
The cost is estimated at $3,500 per survey. Graphic representation could include color coded areas
based on the amount of the settlement.

Settlement measurements can be taken internally by installing a level sensor into the HIT. The device,
known as a settlement profiler consists of a pressure transducer which is connected to a liquid
reservoir. The transducer is inserted into the HIT pipe using a push rod allowing measurements to be
taken at various points of the trench. The transducer gives a measure of the elevation profile of the
pipe relative to the reservoir located on stable ground. The liquid tube is stored on a reel.

6.4 Liquid Additionin Cell 6

Kristy Smith suggested dedicating HIT 6E to gas collection to reduce the likelihood of side seeps of
leachate. Dr. Townsend suggested using only HITs 6B and 6D for leachate recirculation to determine
the lateral extent of wetting using the temperature probes (refer to Figure 6-1). Temperature data
and gas flow rates will be measured prior to leachate recirculation to get a background readings. The
change in gas flow and temperature data will indicate the impact of leachate recirculation on gas
generation.

Potential design changes for the next phase of lines in Cell 6:
1. Consider adding a vertical gas well intersecting the HITs
2. Consider installing temperature probes inside the HITs.

Consider utilizing waste heat from the LFGTE system to heat leachate for year long leachate
recirculation.

%?mth 6447-64253-02.03.40/ Section 6 6-2




Section 6 e Project Assessment

Leachate Recirculation
Therm dm‘ﬁp!es

\\ /' Gas Ektraﬁion
N '- N

Figure 6-1 One option discussed at the stakeholders meeting for Cell 6 HIT operation

6.5 Gas Collection System

Aaron stated that operation of the small flare was problematic as it keeps going out. Further
investigation of the flare revealed that the orifice plate needs to be re-welded.

CDM Smith to perform wellfield adjustments with Buncombe County periodically to optimize gas
extraction. Well 6A in the Cell 6 drainage layer is functioning now that leachate sump levels were re-
set to provide a lower elevation for Pump ON.
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Section 7
Recommendations

7.1 Modifications to the Monitoring Program
7.1.1 Investigation of Cell 1 LDZ

Based on discussions held at the stakeholders meeting Buncombe County may choose to
further investigate the liquid present in the Cell 1 LDZ. Multiple testing over a number of
years shows it to be groundwater. The question remains as to whether groundwater is
continually recharging the Cell 1 LDZ. Discharge of the groundwater with the intent of
purging the LDZ could be performed to see if it recharges over time. If groundwater levels
have subsided in this area it may be possible that the Cell 1 LDZ could be used effectively to
monitor for leaks in the Cell 1 Subtitle D liner system as was originally intended.

7.1.2 Measuring Settlement

In addition to using settlement plates the project could perform periodic topographic
surveys to measure settlement and calculate airspace gains by comparing the surveys in
AutoCAD. Also, show the specific areas of settlement using AutoCAD by color coding the
elevation differences on a prescribed grid (i.e.; 50-ft grid).

7.1.3 Water Balance Monitoring

Water balance monitoring could be added to more accurately track the effects of moisture
addition. Leachate, precipitation, and leachate recirculation data are being collected that
could be used in a water balance calculation.

7.1.4 Performance of Alternative Liner System

The leachate levels in the Cell 6 sump could be recorded on the temperature sensor
datalogger to track variations in leachate flows. This data would provide insight as to the
impacts of leachate recirculation on the capacity of the leachate collection/pumping system.

7.2 Recommended Modifications to Design and
Operation

7.2.1 Leak Detection Zones

For Cells 7-10, it is recommended that the design of the LDZ be revised to eliminate the 3-
foot separation between the LDZ and the bottom of the base liner system as this will greatly
reduce the potential for groundwater infiltration.

CDM 6447-64253-02.03.40/ Section 7 7-1
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Section 7 e Recommendations

7.2.2 Strategy for Operation of Cell 6 HIT

Based on the discussions held at the next stakeholders meeting, a combination of dedicated
recirculation and gas collection HIT is desirable for determining the effectiveness of the wetting
operation and maximizing early gas capture.

csnnr““h 6447-64253-02.03.40/Section 7 7-2
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I Tntradyetinn to the Apreement
A, Dezeriprion of the Project and Tis Torpose

Linder thiz procosed ML Troject, Bencombe Covary, North Carcling proposes fo consinece the
netesi v eltaslmciors and opereie o combined lyasale meroolabiom o gas recovery Svsicm
(cormanly referred <o 25 a “hogreackat” systerm) arits Subtite D landgll. Fassarch has shown
thal there are pamerous etvironmetal benefits that can result fom operatling a satitasy wndfll in
such a mapner. The pritoary poal of this project will be to democstrate thar leachare ¢an be safiaby
“geireulated oser an alternate liner systemn at a Rall-geale devel [something that is not currendy
dllcawesd under the Svtite T (andfill regultioos, 400CFR Pan 25R), and provide more dara to
substanuane the expected superior ensironnemtal 2ad cost savings beneties. It is fusther hopued
thu! data from this project ean be used to suppor! mopulatory caanges thet vaAll 2llew thas 1ype of
pretect i ke imglementad ot similar feelilies across e counliy 1L shaonld be noted tha?, becanse
the County will be making tremendaus caphal investments io faeilities, It is requesiiop thel i T
allorved o axpand the syster to farure cells assuming ke project is suecesslul and if enabling
regulations ore not prommylgared in the meantime. Thiz could potentially extend ths term of the
HErCETTENT to moee 1Ran 23 veats. Prior to inplementztion bevand cells 3, 4 and &, the partizs to
the zgreement will evaluate the progress to that point to determ’ne whether o no! 10 proscsad
with the remaiminge oclls

Hurgumie County proposes an accelercted stabilizazion full-scale landfill pilot  The pifor would
potentially encompass all Woells of (e Bencombe Courty Municipal Salid Wasre Monsgenens
Facilig Whle other bioreactor shudies have been conducl=d within Lis copniry aed in Turoge, mary
of those arher biorzastor sxdies have been developed onlval the bench scale or a5 pilot-scalc sludics
which fosuded ona gmalles, more concrolledorea Buncombe Coanly is sesking tegalatory flexibiliyy
thriugh Preject XL, Project XL allows regulated entities to eonducl prlal piojests, within a specificd
seope, time, and ona ste-speciiic bagiz to idenlily better wavs to accamplish environmental benefita,
The value in protosing the geeelersted stabitzation lzndiill a2 Buncombe is that it wew.d provide
sunenor emvivonraental benelfis (v v, monilorme, ks collestion, availzble ata), in addition wo cost
savingg 40 the County and the tocal residencs.

First, one of the eavious diferences etween this pilet awl ocher hioreactos landfilts would he the
soope of the experiment 1o be condueted. Buncombe proposcs 1o conduct a large-sole (L0 cell),
illy comiraled hinreacter lendhll site. Buneombe £oumy i3 the only known sitz to propose & full-
acale pilo, i the trye sense of thevrord. There is value i that alone. Becazl thevatue in conducting
a hrerggcter pilot project ab Buncombe Cown'y lendfill in spice of other cxising bioreactor
experiments is becauze there are diffzronces in (he goowraphicel contexd, and in State requircricrls
for pngt prjects Thind, snotker difference between the Duncombe 5te and athers cludes the
Aroposed comparise between severdl exisiing wud proposd eolly on {heir own site. This comparison



wauld invalve Jevircuiating Jeachate 2t comparing Cell § and Cell 2 {compusice liner), with Cells
3-14 (alternate, Rtaze-appioved liner).

Buncemmbe County has developed their proposal far the boreactar kand bl based on the inclusion of
all 1en wells of the loogill  The mltastrociere for the sccelerated stadilization would roquire a
suhstanyial imvestment inthe andfitl of one million delars Boncombe Coanty bas conducted theis
rezearch. has the necessary techmical cxpertise to ren such a bisreamor landill, and is confden: of
the projectead reaalts 1 the projoct wars 1o be scaled- heek te be less inclasive thar thaten cells (e.p.,
zedls 3-5 3, mach of the cost effectiveness of the project would be lost.

Charpatenstics of waste streams change over tume. As market preferences shifl, and consumer
unerests change, the overall characlenslios of wasle goig i W e kad G oves time may change.
By allowiig a project el contemplates the life of the landtl] (as opposed to & few wells) wlanmation
coticeriing the behavior ond effectiveness of Boreactors, CPA aopes to zeim information ahoot
impast these tvpes of changes have on the bivrescior,

EPA it also taking inin acesent the lone-1erm fscal and physicsl pleoning necegzary to optimally
des:gn and man a lanéfill. -Viewing the whale [andfill as a system, BEPA has deteroined Lhat this
project provides an good opportunity to pilot the use of bioresctor lecheoiogy vver an altemative
linet custem Al other current safeguard s and remlatory requirements that apply to bioneastors wall
tereigin i plags,

Descrinb . T

The Buncombe Counsy Solid Wasee Manapemeant Facilily was opened in September 1967 Tn
addition 2o a Subdtle I landfill disposal erca. the facility haz a C&D land B, 4 wood waste
stelcling lasility, a conveniense center tor residential waste disposal and recvaliog, aod drop-of?
areas lor white goods and ey, The Subtitle Dt landtl dispesal area comprises approximatety
00 aeres of the more thas 600-geme site. The lendfill has been destaned with 16 separare d'spasal
cells that will ce construetac sequentially crear b eslioaweel 30-year lifie of the farility. Calls |
unid 2, which comprised I'hase I of the landfl], were comstructed with the standard Sulwite D
eiamrprity hner system (146, two fer of clay with a permezbility less than or equzl to 1 x 107
crisec in camhination with a &0-mil HTXPE synthetic liner] as described w40 CFR, 238 40(b) and
Scctivn 1600 of the Morth Caroliaa Salid Waste Mansgement Rules In 1999, Cell 3 was
canstructed with ar alternale composite hner syulem {15-nches of 207 cmifsec clay, &
geasyrthetic clay liner [GCL], and & 60-mil HDPE syishelic linerd  Tae State of Morh Carolina
did not allew alternace rers untic 1998, The Cannty recentty bid and sxpeots to begin
construclion by Aupgsl, 2000 on Cells 4 ond 5 which will also ke constrocted with (he aliemate
et spatetn This agreermenl =5 irdended 10 potentially sover all ten cells of t=e lend S withi g
decisiot neint for the nartics and stakeholiers conlinmenl upoa a review and evaluation of data

| =



fromm cells 1-5 us well 3 an assessment of progadt suscess every e years which wili comcide
with the degisions W rencw the landE%s ojperating pemits

Az noted previously, both the Federal and Stare reguiatians allow [sachate recirculztion ever the
standard composite liner svatom preserbed in Sudintle 1, howeever, neither aliow it over cells
sonstrucied with gitaenoee hoees  On Cell 3, the aitemnate liner system saved Buncombe Couny
neariy $490 006 a5 compared with the standard composite cystern. It is ezrinegied that the County
wall sava a total of $5 million through muild-our of the facility if the aktwemnate liner system is used.
Orier potential cost savings from the project mclude

w53 - 319 million in reduced constmetion vosts far additional lundfll capecity if an
increazse of 20%-30% in additiomal waste volioe tan be achivved due to repid wase
decomposition during aperations; aod,

w39 millien ifleachate havling and oS- trestment can by climinaced.

Mamlaining the cegive’s pristine sorface water and groundwaser. and clean air, are high priocities
fowr the: Couniy's elected oMicials and siadf. The propased leachaie cechioaglation and pas recovery
Fyatein will sc%G b supporl these poels,

Comhining leachale recrculaton with pas recovery al a Subtity I landAll has keen shown at the
piiod acale to provide numerons crvisonmcotel benehts. Craeatly however, the Sobritle D
repubanens rescrct leachats recirculation to only Taoss landfills B lave beon corstinciesd wilh
the standard composne finer system preseribed in the remuiations (1 e | twa foot of clay with 2
permezaZicy of not more than 107 emvses 2ad a 60-mut HOPE syathetic line). The poat of (ks
XL Projes: wid be to demongtrate that icachate can be safelr recirculated over equivalunt,
thlermate liner systems {which inmany Cpges are less expenstee than the corvertionsl Suhiale T2
cumpesile line sysiemd and thuy provide the pasis for Sware regulatony shanpss that will allaw
Utis superior envienmental pedormance to be achieved oz similer tacilittes 2cross the sountry.
The superior envirenmertal benefizg that Buncombe Coutrty expects to achieve with this project
I

n  Rapid organic wasie conversionstabilization leaéing to rapid setiement, increased g
yield and caprure, improved leachate qualiry, reduced posi-clasore costs, end reduction in
the putential fx unconiralled releases of leachate andlor gas 1 contammate the pround
walgr ef air duzing the post-closure phiase sheold a containmett system failare ocer

n  Maximizaog land Al gas capture for better and more efficient enerey raeovery aml
reduction of fugitive air emizsions, Srudies o deternine the marke: and feasihility B uge
of the cnriched gas produced dering recirculaion of leachate will be conducted s parl of



this XL project. Reduction in ur quality impacts from the faehly @ of pimaty imporance
witige AlC inversions and the resulting degradation in & yualily sre commen in the
Mantzres

»  Increased londfll disposal capacity due 1o rapid senloment during the operational peqied
1hat leads to more ecancmical operations, deferred capital costs thr additional landfs
capacrty, and delay i tha siveg and constriction of 2 acw faciling

a Improved leachate qoaliny and 2 reduction o leachare quantity, Kesezrch has shown hat
temtpinate Tevircalation allpws for more time: for decomposition of ofganic contammants;
adsorpticn of certain inorganic cenlamenants mko ke soilawsacte matsix; and, enhanecd
chemical reaclivng siach as metals precipitation Al of these srocesses will inprrave the
qualicy of the teazhate tha is discharged to the local publich cwoed traatmene warka
(POTWY whfch should redoce amy strain oo the freility caused by the leachate. The
onanhty ol leacive iy redvesd hrosgh adsonrion by che wagie and soli as wel? as by
cansumpticn doving loglogical activity - Becanss leechate from the Buncamibs Counry
facddity is hauled by tanker truck 10 the POTW, a veduction in the amount, o ieachate
reguaring treatment will resedtin fowe wank: truehs un the roads creating o salir w:uation
for nearty residess

= Redugtion in pest-ciosere care, maintcnance, aml visk through rapid wasie sabilization.

Theredore, (o reatize these supenor emvironmentsl henefita as well as the cost savings discirsged
previously, Buscombe County is requesting, that L S EPA and the State of Nerth Caroling,
Nepalnent of Environment and Natural Resourzes tNCOTNR) prant site-specife regulatory
fewibilivy from the prefibiton i 40 CFR 258 28, Liguid Resliclioes, which probikits the
recirculesion o leashuic over sells constructed with an allersative Yner.

Some siucies in:licae that the amount of leachate generated af mos) landfills, even thoge in wel
slimates, will not be enaugh Lo otallv saturate the waste mass there=y 1ot 2chieving masimum
waste decomposition. Buswombe County i requesting additiosal Mudbilive in 40 CFR 258 28 to
allow the addition of supplemencal Tiguid 1o the waste mass shonid the smogn of lzackate
avallabic hacome limiting a1 ey tme doring operations Water diveried irom the neizhboring
Trench Broad River will he the only suuree of supplersencal liquids circuloced  Runcombe County
resquests simiar Aexibilicy from MODENR for supniemental liquid addition it nesded,

It 1s recognized ciat 1he addition of supplemerndal Hquids may decrense dhe sirenyth of the waste
muss and, if not desigred puoperly, decrcase the stabiline of the tandfill. Frive 1o adding aay
supplereemial liquids te the Zeility. Runcombe County will prepare a comprehensive landfll
stabiity anilysis under resircalation comlitions with supplemental ligivs. Buncombe County will



suhrrit tkis Anelysis 1o (wa of the three following wriversiy profassors who are ieeogaized 1
expenenced i the 1icld o gealechnics] sngineeriag in general and landfill slope stabality
specifically: Dr. Timothy Stark, Uriversity of [boods, U Craig Denson, University of Wisconain,
and, Iy Robert Koemer, Drexel Lnrrersity.  The Counsy will incorporate commenss from theae
professors into a final scability 2nahvsis for their final review. The Courty will forward 1l ansiysis
aluog with letters from the revicwing professors stading that the Tand 6] shonld remaia siable unde
the operating plan developed by the Cocnty, to the TREMA and the State o[ ™prh Carolina for
cernsuenes: priar by adding ey aygplemedal bquids. Slusald two ol The pricfossors mentomed
abave be unable to condast the sevigw, the County will suggest ag alternate thal s accepiable to
LrEPA and the Statg,

Einally, Buncombe County intends 10 continue tg recireulane leashate constztont with this
apreement and ig compliance with all applicable regulationy throughout the landfll as loag as pas
eenerytion dura shows that biodeme:] aolivity confnues aod ieachate fow and quatity dacz show
har i ovweeerny i Begchale qualiny and sefuciions in guantity gre ooermmp, 16 is expecied that
thia Wikl ercour lang afar eaclh well hes eaghed s peenttted fingl zrade. As long asihess
processas are ongoing. i g expected that watte decomposition and the resulting s=qlement will
comlinue te ooeur. fs mentioned ahove, one of the superior environmentsl benafits expecied
fromn this prejest is the additivonl airspace fur waste dispesal made aveilahle by ere rapid wasts
settfemert.

R. Dtescription of the Facility and Tacilley Operations/ConmunityGeagraphic Ares

The Huncambe Caunry Snlid Waste Managemen: Faciity (BCEWTF) is an eaigting Subtly B
lagsd &l pl.'.‘mlitll:.‘\d. b.\f NCDENR, Solhid Waste Section The 800t amre fﬂ:ili‘:}' ig lncated in noatbwm
Buncosbe County about twe miles from the Madizon Couny tme. %C 23] bordars the tacility o
the south 2nd west. Access o the site iy fom the nonhwest off of Pancher Granch Foad (SR 1743).
A prominent physical feature of the Gioiay 1 the French Broad River that horders the site to -he
south and west. The BCSWME sccepts noa-haradors nunicipal solid waste generated witiia thy
Caunty tor disposal it the Saatile D landfl pomicn of the site. Coostruction and demelition Teaste
ts actepted and disposzed of in an approved construction and donalition debriy bandfidl also located
vnthesite. Tires and white goods are accepred s wesll wred they s procossed prior to being shipped
uif-wite for recycling and’or dispozal. Waeod and yard wasies are grocessed into muleh and sold to
(T pmlilic. Common housennld recyclables ars alan eallccted a1 the Gisilily,

since openng in Sepbember 1997, the Buncom=e Counly Soid Waste Management Facility bas
epeived several presrigions awards ineloding:

= 1998 Honors Awerd for Engineering Exzellencs from the Kenth Carohing Consuiting
Engiocets Conngl, .

A



w1999 Gold Awan] for Owsianding Tntegroted Solid Waste Management Frogran from
the ¥orth Caralina Chapter of the Selid Waste Association of Moith Americy (NC
BWANA)

n  199% Bronze Award for Gxesltencs i Solid Waste Managetent in Morkh Amcrica,
Landfll Crtegory, from the Solid Waste Association of North Americz (5WANA)

a 2000 Award for Quistanding Counky Fregrym fromothe Norh Caroline Asseciation of
Coumy Comrdsworens for il Hasardoos Waste Handlisg, Beduetion, gnd Béucation

Frppram.

The Sultitle T landfill portion of the BOSWAY comprises 106G neres The si1e hys heen
secregated into 10 distinct celis of varying size depending oo topegraphy. €lods 1wl 2, which
combined are apprournatels 14 acres ia size, were constracted as part af the initial Gusky
consimyction. Doth of thege cells weere consoucted with the siandard Subtitle L camposite s
systean. Two feer of crushed stone was used to constroct the protective coverfeschate collection
and drainzge system. The synthetic liner is protected against abrasion and pueciune feom the
srane and waste by a 23-0z. fabnc cushion. Leachste is drained i0 a sump area Wncaed io each of
the ten cells and then pumped 40 an on-site lined, leachate storage lagaon with 1.5 milligre gallony
of capaciry. Leachate is corenrly hauled approsimately sevan miles by tanker troek 1o 2
wastowate: treatrment plant owned and operaced by the Memrapolitin Sewergpe Tismict of
Rizrcxamnby County (M50}

The mesjority of ground water underlyisg the BCSWRE Lies vithit a finctured hodreck agquifer
gystem. [epth to ground water vanes considerably across the sile rangng from oboat re faet m
el lying iceas $o 1y mush as 200 fest along he ddge lines. Becanse nlike omplesity of the
grouod waler Nove meprime, 11 was decided during penmiding that a standard perimeter nelaan of
ground water monitoring weils would need {1 be supplemented by an additicnal manilowing
avstem, The slvernative monitoring system agreed opon coasists oF & syvntactically lined eolection
aren lacated thees 1oet bolow the botiom of the conposite liner system The lined a-ea niicrors the
Frustlesin wrneies of gack cell The entant of the liner was determined by the wetted perirneter in fhe
cell under pregipiiation froom the 100-year storm. Any water collectad in the alternative
moRonee system drains t0 2 sump and then auf of the and B through 3 sealed pipe. Samples
ere taken frorn the pipe during each semi-annual pround waler moriloring event. Thers ore
cwmrenly nine geeyand water monitarmg, wells located ancund tae pedieler of 1oy sike, Additional
wells will bz added as the Sulwitle D portion af'ths sie is expamdad

The BCSWHT ig located in a rucal part of Huncombe Cnunty  Rurronnding land wges within one
mile o’ the site are predominaardy xural residential with some small agrizul-ural acvivities In 1992,



durmng initial permicling of the ste, there were 54 residences localed within one-quarier mile of
the s Therc has ne been ey widespread developmeent in (his arca in the intervening years,
“luss die: number of residences is relatively the same, The majority of homes are iocated 0o the
ezsl anul stheast of the site. There are neither warer nor sewer utilities near the site nar any
indizslaiaf buiifiogs  There are four primary roads within one-quarter mije o the sile. 1wch sogd
ia a state-desipomed, Lwo-Jane road.

L Purpnse ol { e Aprecment

This Final Project Agrecment “thie Agreement”) is & point stalerment of the plans, intentions, and
commitments of the U.S Emvironmental Proteation Aecney {“ET*A"}, the State of North Caroling
and Buncombe County, North Caraliaa ta carry out this praject approved S impiemenzatian at the
counes’s solid waste management facility site near Alawander, North Carolina. This Project will be
part uf EPA's Project XL program to develop innovative approaches L wivitormetzl protection.

The Agreemenl dosa nal ereale fepal rights or oblizations and 5 oot an cntorceabls contract o o
tegulalry achor: such as ® permit ar 2 nole. Thig applies to both the subarentive and the procedural
provisions of this Agreement.  While the parties to the Agresment fuliy intend 1o fallow fhesc
procedures. they az2 neii legally vbligated <o do se. For more detall, piease refer 1o Section V1 {Legal
DBasia for the Apreement).

Federal and S1ate Hewbiliny and ceforceable commilments descriled n this Agreement will e
implemented and became effective throuyh a legal implemernting mecnanism such 2% 1 rule or permis
modificition

All parties o this Agieeent will arrve fr a hivk level of cooperation. communtcation, end
wourdination to zssure suceessful, ofleaive, aad efficlent implememation of the Arcement and the
Project.

D. List of the Parties that Wil Sign the Agreement

The Pamies to this Final Project. X1, Apteemeot are the United $tates Enviranmenlal Protection
Apency [[PA), Courry af Buncambe{renen] Servies Deparment, ind the State of Moath Carolina,



E. List of the Project Conlacts

Coumy ol Bunc nmbe

Cieneral Suviows Depattment

30 Valley Sirear

Asheville, Horth Cargling 2830
Contact:  Bob 1lemtce. [irector

Stace of Motth Carsline

Derpartment of Lavircamen® and MNatural Besources
Division of Waste Manazement

Belid Weste Scotion

401 Oberlin Road, Suite 150

Raleigh, Nenh Caroling 27808

Comac axtar hlatthews, Seciionn Chiet’

1T % Hnvuommenial Projeclon Agency. Reoion 4

Atlanta Faderal Center

il Forsyth Streer. SW

Actanta, GA 30303-3 744

Uontact: Michelle Cook Region d Project XL Coordingtor

. Deiailed Nescription of the Project
A, Summary of the Project

Sanutary landflling iy the Jpmingst method of solid wasts disposal in the United Siates,
acesunteg Tor ghaut 217 nulfion lons of waste anmuady (T8 BPA, 1997 The ansuel
production of municipal solid waste in the Unitad Staees has more than doabled sinee 19618 i
spite of bercasing rates of reuse end recycling, population and esonomic growth will continue 1
render tandtilling a5 an importamt and ooeessary component of 2olid waste managsment,

I a landill whiclvinece puarates combined leachate eecieculation and as rocavery, controlled
quantities of liquid arc adeed. and seeulsed through waste 25 Jopropriate, 1o ascelerate the
natural bicdepradation and corposting of selid and fiquid waste components, This process
significantly incresses the biodepradaticn vate of wasle and thus decreases the wasre sabilization
and couposting Ume (5 1o 10 years) relarive to what would accur within 2 eonventional landfill
(30 wears. to 50 yoars or mareh. T the wase decomposes [ e, is composted) it the absence of
uxyeen (anaerobocally), il produces landlil pae Tand 60 gas i primarily 3 mixnre of metdanc, a
potent greeshioase gas, carbon dioxide. and YOS, tbal we loes” aic nolltants, Methane is alsa a



filel. Tiis Try=produce af Lmd il wasie decomposidon (compasting) ean e a sabarantial
renewable anergy s that can be reeoverad e elesiieity o other uses. Other enafits of
this 1ype ot fandfill opecntien include inereasd langfll waste seliamen: {aad therefore an
increase in laad4i) cepacity and life}; wmprowed leachatc gualicy, possible reduction of land A1 post-
closure efforts required. dand il miningg, and, abatemsent of preenhouse gaces heough Righhy
effivient methane capture over a much Sver period of lime than is Jypical of wiste managgmen:
thromeh converdiomal Tandfilling.

E. Spwenifie project cementa

EBunsombe Coanty intends to crnscnect and operate 2 eomiieed leachate secirsulation and pas
recovesy systeon thromghour its 100-pore Subtitle 13 fandfill arca. Currcnthy, Oells 123 of the 10-
cell design are in operation These cells cover zppresimately 23 acres. Cells 4 md 5, which will
cover apprandtiately 20 acres, ore expected o he under construclion by mid-summer 2000 and in
opetation one year later, Calls 1 and 2 were eansiructcd with the standars Schiite 1Y composite
liner while Cells 3-5 werefwill be conawructed with an alternative liner approved oy the NOBENR
Becguse of the presence of the szparate alternative pround watcr monitoning svstem beneath czch
cell, the performance of the two types of liner systems can he cvalusted as increased amaunts of
Tiyuid are introduced to the cells.

DESHN ANTY J1I0NS DF PROPOSED [ FACHATE RE ATION/CAS

RECOVERY TROTECT

As menzoned previosiy, two types of liner systems have been inghed ot the BCSWME, Ca'ls ]
und 2 (approsimaccly 14 actes in siee) were constrocted with the standad Subtitle D compasite
liner system (ie., two fect 0f i & 107 cmisec clay overlain with  60-mil HDPF synthetic liner).
Cell 5 (approwinately ¥ acres in size and currendy in operation) and the remaining sells vet to be
vonsiructed will have a1 alterine liner destimed and constracied jo zecordznce with Morth
Carolina regulaticns. The alicrnawe lines ysed i Cell 3 and propased foc all fulwre cells, consiscs
of 15 inches of 1 x 10 cnwsce clay erverlain by both a grosynthetic clay liner (130T aed 2 60-mil
HIFE synthetic liner, "'he (4L, eousiating of 2 bentonite core and encepralating pulvpropylene
geotextile, will have a madmur: permenbiity of § % 104 cnvsec The HOPE synthetic Sner shall
cenform 1o all applicahle ASTM sturvisrds for testared and smooth LLBPE lincr. Based on
groundwater modeling required hy 1bg Siate of Morth Cercling to demaonstrune: auivalency it
appears thot the pleernative lince is achually mors protoctive than the sundard composite system
(reference szpporting ducumcntation ).

The leachate coilection syscens o all ton colls are distingt (e | not inkerconcecrsd) amd eack: drain
o a separate sump. The interned slopes of Calls 1-5 are significant and wange fom § 5% 10 2%,
Considering che internal slopes along with Lthe hiphly permeable crished swne airiinape layer,



almos: fo head 18 built up on the liner syster except in the sump arez. A submersitle pump
installed in each eell pumpstwill pumip leachate through & comman farce main located around the
penimetar of the landfEll 1o the lined storage lagoon, The submersible pumps are sot to switch on
when the head buiids up 0 12 inches. Given the slopes, the area that actually experences 12
inches of head before pumping is initieted s quite small. A new pump system will be construered
at the leachate siorage lagoon 1o pump leachate back thraugh a new, dedicated force main to the
cells oo recirculation.

Limer and Leachate Collecvion sand Removal Svstem (LCKS) Compunents

As menttoned, Cells 1 and 2 ar the Buncombe Counry SWMY were constracted with the standard
Subritle Iy composite liner system. Celb 3 was constmucted with a GCL/symrhetic akemative liner
systes. Buncombe Counly, through this XL Projest. safcnds to construct the remuiniog cells at
the luindfll with the akarmative iner  The leachate collection system in each coll constaz of pvo
fect of locally generared crushed stone. In Calls T ang 2, the internal cell slopes and permeability
of the stome were scllicient 1o convey leachate 10 the surip areas wilhoe! the use of collectinn
pipes. The slopes in Ceil 3 were somewhat fess and this ong cenral colleerion line was insalled
Callestion pipes will be used in CeDs 4 and 5. The synthetic liner is protected from the crashed
stone drainage leyer by a 28-0z costuon feboe. The literature tends to recominend a 12-oz. fitbric
ir. this apphcatian, however, Buncombe Couny has decided to be conssrvative sincs the amount
af Catz hacking the mvailable research is not significant.

Liner and LLCRS Performance

40 CFR Part 258 28 already allows for leachate to be re-cirqulated in ceils construcled wizh the
standard Subtitle D composits kner. Ferformance of this aternate liner syslem wil he monitored
by the leak detsction system vhidellving rach coll.  The altermatrve finer system: constructed in Celf
3 and propeesed for Cells 4-10 was thoroughly rescarched by the State of North Casoling Sefore
being proposed es a prescriptive alternative in the rules. The Stae’s altenate liner design
document celeulated that the leakage rate through the standard Subtitly D liner sysiem under a sct
ol slandard cendilions was 112 galfecre/day while throvgh the alremotive used i Cell 3 was only
(.53 galfneresday. Tims, the altemnative firer being used at the Huncombe County MSWLE
appears te perform in 2 mannet 2t least 25 protective as the standard composite and, mast likely,
significantly maore protective (inodelng of bosh liners indicoted the alternative Liner would afford
almwst 5 percent more protection 4o the onderlving aquiter than the composite liner,

Camp, Dresser, nd McKee (CDM), under cuntract tn Burcombe County, petformed preliminary
caleulations s the performanees of the crested stone leachets drainage laver under articipated
ieachme re-circulation conditions. Duc to the high pesmeability of the crushed stone laver, (e
expected maximum depth of leachale under non-recireulation canditions is £ 03 feet  Therefore,



there i3 A significent design cushion to hendle additionat leachate flows expected under
recirculation conditions. The crushed stone drainage Jayer has tremendous liquid carmymyg
capacity which is why the expected maimum leachate depth is so smadl, and the slopes on the
mouniginols site allew repid convevanoe of the teachats 1o the sump area,

Buncambe County will demonstrate adequate perfomanse of both the liner ang Ieachate
collection systems Lo the Stule ol North Carolina duning the permitting of the leachate re-
circulatina/gns recovery syatem

Specialized Design Considerations During Operalion

L eachate will be applied during operaticns to parade enhanced conditions for tapid waste
decompaosition. {t is possible that rdditionel water wili oe needed o achfeve and/or maintain
optimal moisture levels in the landfil and thus, if needed, Buncomive Coumy inlends 1o
supplemen! leachale recia:lulion with waler withdrewn from the adizeent French Broad River.
Cells 1 and 2 are near fingl grade and thus it is anticipated that leachate rectroulation will be
arcomplished with both horizontal injection trenches and vertical injection wells. Maost likely,
both types of injection systemns wiil be used to eollert lundtili gas az wall. Al leachate wil be
injected helow the landhill surtace to prevent contact with emplovees or wvsers o7 the landill [T
supplemental river werer is used it will efther be discharped into the lsachate pund and then
pumped inte the landfill, or applied to the working face of the landfill by a tanker truck  Moisture
levels will be montored and the recirculation system will be desigred so that leachate can he
applied or dissentinned in sma?], distinet areas as needed. Table | identifes the Instrumentation
Type and Location for the Bioreactor Projeci.

Moisture conten: will be monitored throughoat the life of the Project Uwough the use of a
nerwork of maisture sensors 4o be instalied during waste placernent  Bunaombe County officials
traveled 10 Yelo County, CA {Lhe location of 4 similar, propozed XL Project’ on June 29, 2000,
ta evaluate the moisture detection systera thar was used successfullv on their pilot prajects The
Contry will review what has worked and what has not, and tlen incorporate the Anal design of
the moistare detection svstei during the preparation of permitting documents.

The yuantity of leachate and suppiemental water added tack to the landiill will he measured
throughout the [ife of the project.  Buncombe County expects to quanrify recircafation quantities
using flow sensars installed on the leachate discharge linc at the leachate storage poad, as well ax
the individual lines that foed each cell in the landfil!. The goal of the system desizn will be 1o
muantify the ameunt of leachate recirculated Lo each celi individually,



Table 1- Insoumentation Type and Lacation for the Bioreactor Project

Type of Instrumentation

| Location

Description

Presture transducers

. Above prinary liner and
leachate sollecion sysiem in
the Fandfilk cutls

A serizs of pressurs
bansducers will he installed on
top of the primary liner in the
LCRS rengh in the anaerahic
landfill cells 1o nieaxure the
head o1 depth of lenchaie
abuve the liner. Total of aight

! pressure transducers will be

iostalled, four in euch cell at
200 feet spacme. A pas
preasurc transzucer in each
cell wiil be used to correct the
figuid head Tor gas pressure

Moisture and Temperature
Sensors

Sensors will be placed on op
of the pnmary liner and within
this weaste muss al Ehree
diferent deptha at 20 foct
intervals

A zenics of molsiure and
tempe:awre sensors will be
inatafled within tha waste mass
to monivor the binlogical
activity of each cell.
tnstrumentation swill be
instalied directly on top of the
bottom prienary finer and at
tares different depths veithin
the waste mass at an interval
of 20 feet.

Gas Composition, Gas
Fressure, and Gas
Flowmeter

Gas extuackion and cellection
pirclines naiag MSMS
approved methods.
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Chipped tire as part of the gas
collecton system will be
inatalled at every il Lo eithe:
collegt landfill gas or inject air
in the landfll. Pipes will be
instafled in each Hift afler
placenrent of wasic and
chipped tres. Gas will be
sampled from either the main
callection yipe ur exch
melividual By of waste o
determine gas composition or




measure gag pressurc. The gas
pressute and composition will
e measured wmanually. (Fas

" flow measurement will be

' contimous ard auiomated.

Leachate Flow Curflow and iaflow from each - The guality of leachare added

Weasurgiment gell s measured at each sump | or collecred from the TORS is

and at the injection marifold. measured by flowmeters from
vach ceil Fhe volumes of
liguids are monttored Erom
each cell contimronsly throgeh
& data eollection system.

As Bscussed previously, (he leachate collectionvdrainape layer constructed io s2ch cell bas been
and wili continue o be two feet of crushed stone. HELP model analyses show that, due 10 the
internal cell slopes and high permeabihity of the crushed stons laver, there w2l be very little head
huildup on the liner even when sinulating high recirculation levels. The performance of the
alternarive liner system, especially under recirculation conditions that could prodoes higher head
conditions, ig of concern to U5, EPA.  While it can be shown with the HELF mocel that head
buildup within the crushed stone leachate drainage laver will oot be a problem, Buncombe County
will instail devices thar can maonfror head levels. Thiz will he considered during the preparacon of
permitting dosuments. Leachate recivculation will be suspenced i any celis where there appeats
{10 be head build up,

Improve:nent in leachate quality during recirculaticn operations is a claim mace by proponents in
the Bitergrure. This is an impontant environmental bangfit of tha projeer sines improving leachate
guality should be indicetive: of & stabilizmg waste mass. Since leachate 15 pumped from cach cell
idvdually, Buncenmbe Counly anends 1o sample the loachate from exch cell gemu-anovally for
sarameters that will ho able to establisa whether or not leachame qoality is indoed tmproving.

The degradation and gas production of the weste mass 1= also related to the temperature wethin
the decomposing waste, The effectiveress of the system is dependent on keeping the system
within optimom temperature ranges, therefore, Buacooiae County will install temperatare maugzes
to aid 11 eperation of the sysem As with the modsture sensoss, tempoeratiiee gauges will also be
ingtalled a3 waste operations progress.

The Buncembe County MSWLF lies within & seismic impact zore s defined in 40 CFR Parl 258,
Adding liyuids back imo the landlid] will increase the moislare ccalent ol the wasle mass and
raiscs the 1ssue of whether or not this will make the waste mass Jess stable. Camp Dirgsser &
MeKee has re-run stability caleutations that were completed during initial permitting of the facility
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10 assess the stability of the landfil) aud waste mass under these higher moisture conditions as well
25 during selsmic cvents, The calculations show that sigaificant inereases in Moisture content
{i.e., within the 1ange expecied in & recirculation project) will have essentially no impast o waste
mnass or landfill stability, even during design scismic events, These calculations will be finzlized
and submitted as part of the County's permit amendment package that will be necessary to
constiat Lhe proposed systenn.

Ag areas of the land3ll reach design prade, Buncombe County will insiell monuments to moniter
mettlemment cavsed ny the degradation of the wuste, These monumentys will be checked semi-
annualky to track settlement. Annozl agtial topographic surveys will also be petformed to aid in
the evaluation of settlement and the effectivenass of the leachete recirculation’'zas recovery

systerm

Langdfil gas will be collected from the landfill wtilizing the horizomal and vertical trenches to e
used for leachate recirculation. The total number of trenches to be instzlted for the initial phase of
construction iz 31, The treaches range in length fram 150 to 509 feet. Separate header piping
will be mnatalled parailel o Lhe leachate rectrewlation piniig and interface ar the head of each
trench. The components of the svstem nclude:

* (ias Main - the HDDPF. pipe that conveys the gas from the lanafl to
the flare station i

* Header Piping - the HIJPFE piping that sanveys gas from the
horizental collection trenches to the gas main. Plastic valves will be installed at
various loeations te eontrol the eollection process,

o Houizautal Injection/Colleclion Treack (HICT) - a perfwated HDPE
pipe placed in a 2-f by 3-it stone trench which is located within the
waste, the HICT prosade the conduit by which leachate is rectreulated and
landBl: gas is collected.

* Wellhead Comnecricn - this assembly will connect the header pining
to the HICT, the comnection mubudes vahang, 2 flexible connection 1o
aczommoedats settloment, a sampling port to menitor gas composition and
pressure, a temperitare gauge, and an onfioc plate for measunng flow
rate.

Gas will alzo be collscted from the leachate collection system by vonnesting the yas main to the

leachale sunp. The comzonents of' this svstem that will be vtilized for gas collection include the
folloywring;
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¥ s Main - the same as described above, the mun will be connected
tn the leachate riser pipe.

¥ Lzachate Rizer Pize - the HDPE pipe that provides accoss to the
l=ackate sump for the purping systeur.

' Lzzchate Sump - a 24-inch diameter, perforated. HDPE pipe that 15
inslalled in the low point of each cell

* Wallhead Connection - this assemblv will conncet the gas main 1o
the laachate sump, the wellhead includes vaivirg, a flexible connectian ta
accammodate scttlement, a sampling port o monitor gas composition and
pressure, a temperature gaoge, and an arfice plate for measoning fow rale.

It s anticipated rhat gas coilection will begin sometime disring the active filling stage of the land3i
ak 4 result of the accelerated peneration of landfill gas. Once the gas system beging operation #
will um eontinuausly. The HICT will be installed at various elevations it the tandfill as filling
progresses to provide adoquate coverage of the waste mound, Tt is anticipated that the upparmost
tier af HICT, at any given time, will be used only for pas collection 1o cantrst odors end gas

BT RSIN R,

The lower tiers of HICT wiil be osed for baoth leachate reciteclation and pas collection. Gas
collection fram the leachaie coflection system aad vppenines tier of HICT wall envelop the gas
eing peneraled within the lapdfill and control release to the atmosphers.

Pressure. {emperature, methane ané cxvgen SONCCRITAtions at the ctive extraction prints will he
monitered at eack wellhead on 3 monthly bagis. The pas collection system will require peacdiu
adjustments ko maintam opbmum performance during cperation. Dutiug rovtine 1nspections, the
operator will menitor and adjust the veomem at the active gas collection trenckes as needed 1o
Mraxisize system perfurmance. The vacuum applicd & individual extraction points can be adjusied
vsing the valve provided et the wellhead connection. The vacuum can alse be adinsted al ibe
blower However, if the vacunm is adjusted at the blower, 1ke cullection points throughaut the
system otust be evaliratec for performance, The followiag sleps provide an outline of the system
cperation.

. Each trench is equiipped to recirculate leechate and collect gas. Since feachate recirculation
wil cause seeelerated quantitics of gas 1o be senerated it iz important that the gas collection
system be ready to operate dusing the active filling stage. However, these processes should never
e operated simmltaneously in a HICT. Concurrend vperation of icachate recirculation and gas
colleetion at an HICT will resuly in floading el the gas collection system.
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3 Moniteriog af 1he wellheads 2t the 111CT will be necessary 1o provide Indization of when
9A% Terseration beging,

a Tn zddiziom (o confirming The generation of gas, the felloning eriteria rust be met haforn
activaticg an FICT fior gas collechon.

* A ommmmum of 20-feer af waste muge be present over 2n HICT. This s iequired 1o
prevent gxcessive air inbrusiqn inte the system.

* A mirimem of | wesk of draininy e must be mainaiogd befiore coliec:mg gas from
A HICT (ha bias been wsed {or leachate recirculation. This s 1o prevenl ibe potential for
ﬂmding of the pas beader

= T the presence of @i s confmrasd and fhere i3 bo Sign of positivie leachate pressure, then
gas eallection from an HICT can be eperated until the nest sehedulad recirculation event at that
HICT Tmpodant The wellheads showl e insalled with Sleap Nexible fubiog g allow the

operator 1o visibly cheek for Jonchate Kow

5, The feachete collector system will ziso be utilized to collect pas from ihe lndfdll Well
heads will be installed a1 :he oiser pipe of each vell A minimom of 20-feet of waste must be
Fresent un g <ell before pas collvetion From tie respective cser pipc may hegin T is anticipated
tival 20-feet ol compacied waste will be sufficient w prevent air intrusion.  However, (e system
should be monitered to venify Uhal air sarusion 15 0ol oceurriny during the dtial use of 2 leachate
godestian syater for ees cnllectiom

b. By utilizing the leachae callection system wnl the pppenros ter of HICT a7 any given
tim4 during the operation o the leaddll. the system is designed 1o promote pas colloction a {he
bottem and top of the wastc mass by croating eegative pessi e o shese two zones. The injeclion
ol lea¥ate inte HICTs in the center of the waste mass will enhance collection in these two wones
by filling the void spaces i the waste with leacha (e, the was wi'l be ferced to migrate t less
saluckted zones) However, pas coilectinn wall also be parformed 10 the middle zede. Any HICT
tixat has not received a leackate injsction for more than 1 wesk mey alsa be used for g3
calleclion. The rotation of 1D employed for gas collaction will be coordineted with the
recirculxion schedule ta be establiched .

U owver material selection and epplieation requires special consideralion when operazting 2 teachare
recirewlation system Daily cover material will be sondy 2oils or sume G of permezhle
alrermative cover sinee clay zoils and vlastic tarps will l:lack fow paths aod kit lateral
migration of the leachate, Ir aceas in which additionaf vwaste will be placed, intermicdiate cover
will be remaved Defore placing the aeat itk ko arevent blocking vetical flow paths and Jonming,
percied leachale womes. Removal of intermeediate caver will alse decrease the chance of leachate



seeps throueh the side slope.. (ntermadiate cover plaved at finad elevations will uss clavey soils to
block gas migrtion and leschite seepe The plecoment of final cover will occur when filling is
complets in & sabstantial saca Hiswover, placing wasie ta the desizn elevations will not
Aegessanby constifute o completed Kling area. As a rescit of recirculation, senlement will eccur
over a shortened time frome causiog mach of the settiemant to occer while the fandfil] o sl
aciive. A sigmificant amout of adcional capacity will be chtained by returming to previoussy
Alleth areas and placiog, mare waste 10 the setded areas Final cover wal® be mstalled after
gdditional waste 15 placed and the capacity of che lyndfli 2 maximzed.

IIT. How the Froject Will Reet the X1 Criteria

A, Supernior Eaviconmental Performance

1. Tier 1: Is the Project Equivalent?

T Nterature an landéfills conduching combioed leachate revicoulation and gas recovery identifes
ndr sigmifcenl adverse environmental inpaces relative {0 those created by conventianal land(ill
practice Although leachzie may be generatedirecoverad in quantities at timss groater than thar in
conventional lapdfilling, che isachate eollection, pomping, and storage systems are aorcenily
dewripned (0 hardle the addigona] proected flows. The lezchare starage pand is currently siced b
hanedle Jeseehygte From the uitmate budld-oat of the landfill, Dunng design of the leachelc
recircubnzion syatem, calewialions will be made 10 determine if additional storage capasity will be
nezded when Cells 620 org pul 160 operalien 2 is boped thal, once (he systemn (s in Rl
operation, that the eeed fior offaite hauling and mearmene oF the leachats will be 2litinaed. 1he
County intends to keep its prosiroatment permil in effen and hayl leachate off-site should
emergency conditions dictale T should be notod 1hat Jeschate il be imjerted i least soveral feet
below the active working level of the land Il thius there sluwald e no exposure <o those using af
worhitig at the {andhll

The: disiym capacity of the Buncambe Cauney Subuele D Jandsil subpects it to reguletion unde 40
CER Pacl 60 Subpea L WWW of the Cloan Ar Aot Based or: a recent Tier | paalysis For toe
leadfily, given its current design capmeity und wasie aveoptance rate, i is anticipated that the
laadfill's emissions of nonmethane orpanic compeunds (NMOC) will excead 30 Medyr in 2001,

At that point, the Coanty could cither initiate the fesipn ol 4 s coilection and commol SPRLEM,
with 34 monchs allowed for startup of the system. or it cowld conduct a Tier L wnalvsis to
derenmine the possibiity of postpentrg the istallstion of a Zas collection aad control system by at
lzast five yoars. Hecause Tie 1T {esting has nue been performed, it is woiknonsn how (e lendfill's
BMOC concentration may differ frmm the default Tier [value. The proposed gas colfection
gymem will be desighed ko eamgly with Subpart WWW and will be m-place 2nd operational when
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recircnlation starts and before it woud he required under 1ae rule. Therefore, overall and total
|ifetime fngptive emissons from the site wiil be reduced. The 7153 FPA s a strong praponent of
landbil gas recovery and control threaph its Land £l Methane Outreach Program, among other
infriatives,

This ramweusr XL project wall prorside environmental perfonmance af least equivatent to Tico | in
1l areas,

2, Tisr 2: Superior Envivgnmenial Performance

a. Maximizing Jandfill gas centrol und minimizing fugitive methane and YOO emissions.
Landfill gas conraing roughby 0% methane, a potent preenhouse oy, bn torms of climate effeos
methane is second in impomansce ooly to carbon dioside. Landfill pas also contges volaclie
orgamic compeunds (VOC 's) that are local hazardous air polivtancs. Ar closure, IaochAl gas
caplure is maxdmized by o surface permezhle gas colleston layer overdain by a oover of soil with
embedded membrane. Gas 1z withdeawn to maintein this poomcable laver beaeath surface
cardainnent at slight vacuuos, 1t 5 anticipated that the eapture of methanc is funbker Seitaced
ated cesed by & shorteted generatic: Interval, Froan 30 16 500 veqrs le bolween 5 tol0 yegrs
throegh enkanced decampositon affarded by leachate recircolation, Runcombe County is
proposing to install vertical pas wells in arsas thu heve drcady reached Gnal wrade and horizontal
eollediom trenches in operational aress to eoldect gas througacont she astive Il of Lhe sits, With
this pas caplure approacll, it 3 expected (ha Gogitive landfil gas emissians will be recoced For
reagons that inclods:

= Reductior in emizsions through installation and aperaticn of gas cullection svstemn before
the final £l height is reached, and before it would be required by the surrent Claan Adr At
NSPS teguletions.

m  Collection s:Reisney mprovements with the proposed boarizontal pas extraciion method
over verlical goy well eflcicncy.

= Beduction in iong tetm emissions, Fon: land 5 gas meneration occurming slowly heyind M
years of post-slosues, wiich art nod casily conbglled

Orther bioreazter demanatradon projacts have alrendy slowan Guse to g tenfold increase in
mthane recovery rases. hich suggest a tonbold reduction i interval of methane generation
Availatne Indizations as well a5 basic physica: pringiples swpeest il caplure effectiveness



approaches i00%, so long as vecuom is maintaived wmder the permeable layer, covor imeerity is
maintained and the cotloction system is designed and mainained ta collect the madinum smoun:
uf LFG genevued at o i

k. Expedited methane gas geoeration/recovery. Mothane recovery is maxionizes by nse of
permeabls gas colleetion lavers as discuszed above and alze Seilitated by mothane genecsion aver
much shorer terms. This is expected 10 minimize long-teem low-rate methane peneration offer
ingl e0 energy vse incomvenigoal bngTH practice  The relighility of metbane recovery uf fusl Eor
enerpy gemeration should reduse the unecrtainty and mpywves ceonomics of landfil ges Prajescts
Greater wg¢ of methane ta full potentiai ezs add still mere greenhouse benehit by replacing fossil
O, otherwise emitted with fossil energy use elsewhere.

A recently ompleted study for the Federal Encigy Techrolnwy Center {FELT, presently
becoming the Mational Eneigy Technology Laburulory, NETLY of the 2. 5. Department ot
Fnergy indicates that wide application of eouteolled laindiilling could reduce US gresnhouse gas
emissions by 50100 milhen tens of €O, cquivalent when Toth exmission prevention and fossil €O,
Cftsets are raken into asocunt, Thes majer redoctian in GO entssioms 15 also cost-effective Tn
the aralysis for FETC (IEM, 1999}, over 2 range of reprosentative land Rl conditions, greentiouse
g zbatement was estimared as sttainahle al a cost o 31-570a OO, equivalem, which sepresents
eeltamely lows (by more than tenfold) cost campe ed (o must olher options presented in the recem
FlA Report {TTSDOE Linergy Information Agency. 1908)

Euncombe County cuerenl’y intends 1o Dare the recevered gas in an epproved control devige
while it seelis Teasidie rony coporiunities, It showld be voted that the Coamly currently extszcts
and sells landfill gas them i chsed lindfil to ag adjicent wastowater Irealmsar piant. The
Counly is voranitted Lo trving o find a feasible re-1se project for the lard Fl was penerated at its
ourren fariliy.

¢ Landfill life extension andior reduced land fll oxe. The more rapid conversinn of sreater
quarttizies of solid waste to gas reduces the volume of the wasle  Setfement in a test =cll in Yalo
County, Calilomia iy already over [¥% in three vears  Volume redusnon translates inte cither
bandhill e extensicn andror Jess Jand B use. {hus, Inrwd Al dbat recireubace leaachase and recower
Eas are able ko a2ecpt mere wasle over ther working Litetime  Alurmatively, fewer landlls are
neaded 10- aecommodate the seme inflows of wasic from a wiven population.

o, Leachate-nssociated benelits: Leachate recirculztion promises mumwe rapid leachare
slabilizzlion in terms of poluiant 10ad, reducer] Leashate svironmenzal impact, and Cimination of



necd for most discharges 1o treatment faciliter. The biological processes, both anaergbic and
aezobic, wiich are enherced by the recirculation of' leachote, have been shown in studies at many
soates lo ietiuee the comen of mueey keachste pallignts These inciude organic acids and other
soduble organic pollutants. Sioce a ologionlly aetve [zndfil] operation brings pH to near-peutsal
condeions, metais of concern arc leegely precipilsted and sequeaccred! immobilized i waste.
Thus free figuid concentrations and mobility of metals ars redused compared o "tonventional”
landfill praciices, where more contaminated lower-pH leachate = aften cbserved to be genstated
slowdy for vears  For exampls, i the aforeremionsd Yolo County test cell demonstzation,
leahate reached near-neucsal [pH 7] condizicns withie Bxyr manths afler l:uid addiicns and
recireulatiom srommekse:d

The need for off-site Jeachate treatment should be reduced as lonz a5 waste landfilling coninies
comeamenl Ty with: lepchis e recirutaliondms recovery operatans,  Addticnal leackate that soold
bave 1o ke wrezned a1 4 wastewster testment Gacility could be avoided, Decause this tvpe of
upcration sumstimes nuguites meta lgquid for eptimun performance, and leachate and copdensate
re-parreduclon ace peranssible are wouler specifed cirounstaoces (40 (TR 238,28, continuing
liquids reciradation ellows generated leechatc and soadensate to be reterroduced so long as new
dry waste comtimass to fow into the landill

Tmprovementa in leachale guality are expected to consizr of grpanic comoound reduction through
increased binlogical activity anil ingrwnic reductions by adsorption to the vwaste mass and soil, and
b chemical reactions, such as ncelals precindiation

. Tesened long-term risk and need for manitoring. The leachale regreolation/uzs recovery
mede o fandfill operation offers potertial for substantial redustions in pos-closwre case neads
dnd costs. ¥ith presem coovertonal praciics, it is highly likelv the: gas maraperwn! will 5e
regjuired for at least 8 mandared 30-year post-cinsine perind . This entat’s all ol the assosiated
exprense ol coatiouing munitoring and gas well adjustment. & numlwer of cther menagement needs
OoCus i waste continues o decompose, iocluding dealing with aulsidence, pas cullevion line
breakage caused by subsidence, and the like. Repid decamposition of the waste during and
sherttiy after disppsa’ operations czase will likely reduce the potential fir che facility [ gepsrate
signrtfizant quantities of high strenath leachare or lardfill gzs Thiz will reduce the long-rerm gk
of ground weler sumlamination 2nd gas migration should there be ¢ breach in cither the top or
nothont comansneal syslems,

f. Landfll gas encegy project patential. The recirculation of leachake and otker Gyueds Tas
been demonsirated to 1mereass the rate and quantity ol gas peneralion. Increased quandites ol s
v make A gas-to-energy project more faasible. Strce the current palan s to flare the gas at the



Bapcombe Coanty SWHE, idemilying and constrosting 2 bumeficial rewse pruject could sifminate
the nse of aneaher file] oo anotho project and irs amissions. Bunesmbe Coynty 3 currently in the
iritial stages of cvaluating possible greenhouse projects as well as converting the zas to 2 fucl
uszble by county vehicles

g Landfill Miviny Potential. The removal acd re-use of waste for beoefiz) purposes, such as
compzest or land Al daily cover is a d2sunor posstibity o the fiture. 17 landfill mining 15 carmed nul,
it wold oocur when siebilization furs suffcionty been achieved. Because the colis will he perared
anaseobicely. this couald e beyond he expectad lerm ol the XL apreament.

3. How We Will Measure Superior Tavironmenta! Perfaormaonce

Surperior Emviroftinental Performance will be measured vsing Ibe baseline {Tier 1, without Projert
X1} against the actual repalts of the projecr (Tie- 2, proposed Projent XT.) To deteruing spocific
fopest performance, the County plans to conduct memitoning gs outiiced in Table 2. Pertormance
e emEnl wgainst project goals is discussed further below

. Nazimizing lndQ gan contrg] and minimizing fugitive methans &0 emissions, The
desipn capacity of the Buncombe Counly Scbtitle Ty landfTl sxceeds the NSPS heeshelds and thus
e Feoaiine wall have to comply with 40 CFT Subparl WWW. [However, base! on a recent Tier 1
arubvais, matellation and sarmp of' 2 gas cellestion and sontiol system might nea he 1egaired vt
thee verr 2004, Although a Tier 1l test bus nal been performed 1 determine a spraific NMOC
eatcenimtion fur this landfill, &t is conceivable thal s NMOC concemration signitizantiy frwer
than the Tius Tdefaolt vihse could allew the Counly 1o pesipone the installatian and eperation of
a gus eolleczion wod control gystem for ot least five years and possibly indefinitely (see Section IIT.
A 1 abowe) Therelone, any zas eallestion before hat lime will be a significant eovironmaenal
bunefit The gas eallection and control system will be desizned and operoied to cicet all Sybpart
WIWW critenid. Monitoring of system nerformencs will inclede sucface methane encssinns lesiing
o crack anil cenfirm the collsctinn effectivoness of the system. Because hioreactors pererate
mare bandfll ges curlier in the Lifespan of the feilty compared to standard MEW ludAlls, it will
he nerczaary fin was cslection and mandioring 14 be requized prior 0 the time frams set out in
suonatt WWW, which does not comemulate otcavtor scenarigs, Monitoring will coutimue for
the durariom of the project.

b. Expedited methane gencratiowrecovery, It is well documented in the lterature and fram
iperating deachate reciraulatiun’gas rucovery landfills that expedited was wenerstipn will ecour in
these 1yoes of landfills. The gas recovery sysrem for the Buncombe Couny SWME will be



designed b goconnt o vhis enlanced generagon  Gae ow retes will be mormored at the conuaol
device and will e compared with pas peneration cates from non-recirculating landfills.

€. Additional wasic dispusal airspace through seilement  This will Te hased un anawal
twpopraphica] surveys. Total volume ‘oss occurmine within this time interval will be calewlated ax
well as in-plage waste dendily to see i actual densities can axcoed those saloubated st non-
rerirculating bndlbille.

d. Laachate contamingtion visk. Buncombe Coonty will mmeastre leachate qualiey sver time to
examine trends in leachaze quality and whether or nol cealily is improving Tre Corngy will
cumpare its results with similar, moneecincolatng: landflis

e. Landfil gas enecgy projeel potential.  Honcombe County is a sirewg proponem of beneficial
reuge of landfll gas. ‘I'he County corenth recovers iandfill gas from i ofd, Sosed landfl eod
sells it to the MSD wostewater treeiment plant which is iocated incsedigrely admgent w the site,
The County 15 & partoer and active participant in b8, EPA's Landfill Mathase Ouireach Program

&, Cther Beoefits

As poted, results fFrom cdler proqeciy and the Lieratone show thar Jeachate recirewagan comiyined
with was recovery have demanatrated & sighificon inaroase in Tandfill vas pemergilon, inoreased
landfili settlemens, improved leachaiz quality. and highly enst-cTectve sharermen: of ereenbouss
gases. Frehminary economec nnalyses of the projest show that implementing Jeachate
resiroalation’sas (ecoVETy operations oo have Ripnificant vas) savingy wnd envirpnmental benefics
S the Bunconibe County Solid Waste Management Facility.

C. Stakebinldes Tnvolverment snd Suppon

Stweeholder invelvemnent is considered essential by Buncomlse County and has been an impoctani
patt af b Coomty's solid waste program since the initial siting oF the Huagembe Counly Salid
Waste Manaeersint Facllity in the varly 1999%s, Stakeholder mvalvensent and syppurt are oritica
fior the suezess ol bis projes!. Buncombe County has aicady beaan providing 1he public with
infarmacion alwoun the projesl vig o elevised (and re-aired} prasentation al the Buncombe County
 ooomissivners' Anmual Planning Retrean. The State of North Carobing has boen included and
comwsulied en the project 1o date, and was a paricipant via phore durnp the County's nroposal
wesmlation o EPA Kegen 4 1w Uebroary, 2000, and schsequent gpen meetmps Dday 2, June
12}, The Cemmely has identifisd the following Lst of stalchnldees.

il



Tyneennbe Connty General Sendaces Departmen
Buncombe County Board of Contrriguoners
115 Envirenmenmal Provlectinn Agency
Buocomin Couny Toviconmental Alfirs Boand

The Morth Caralina Chapter of the Solié Waste Asscciation of Worth America [N
SWANA)

The Wesern Morth Carolina Regional Al Tollation Conne: Apency (Title v Permit
Izmaer)

Tie Starz of Morth Caraiina, Department of Exvironment and Mamrad Resources, Waste
Management Division

Blue Ricge Environmental Diefenze League
local aegidsals

The County cotducted 2 30-minute briefiag at the County Commizsioners 2000 anmua’ retrest
which was televized 2nd re-broadeast ont numerons occagions on the County’'s loval access
tevernment cable channel. In eddition, an Tune 12, 2000, the Counry keid 2 ihree-kour
slucational workshop en the bisregctor techanlogy that was highlivined by 1 presentation by one
ol e lireiisst experts inthe field, Dr. Debra Feinhart of the University of Comtrs] Florida,

Stakehelders include any individuals, grvernment argnaizatony, neighborhood oraanizations,
academic cenders, dnd companics with an interest in the progress of The enoombe County Sodid
Waste Managemer Facilly Boreactor Project. The identificainn of SLakeholders was based on
imviting those wha are already irmvodved o ather aovirgrmenial jgsues nhe AshevilleRencombe
Cuauniy aree, contacting others with refated interests. and by generel invitasion to the focal
pepulaten. Hakehsllers provide informerion on the preferences o the wommnicy and ey als
identify 1n-addressed issues

Stakrkolders in the XL propram typically fall inte three categoces dirvel particivants P4,
Buncormbe Cownly, and North Cargling DENR,), Commentars [oizens living adjseent 1o *he
faciliy, Western Nocth Caroling Air Pollation Contral Agensy, e Buncomlbs Cwumry
Enviranmental Atfairs Board, (e Blue Rides Tovironmental Lofenss League Rietva Club,
BWANA Quality Forward. ete), wod the peneral public. Additonal inforuation on propesed
stakehilder involverment s available inthe draft srakeholder inmvelveonent plan, dated June 00K,
This docureent is svailable from any of the contacts listed in this FPA o tren; the EPA Droject
XL webrile 8t “wwew epa. oy projectd”,



Dunzombe Counly will cosvene peticelis meelings of stakeholders to obtam conuscnts on the
Project as well as o report on the progress durng 1he duraian of the XL Agrecment Thesz
periodic mestings will te open to the public.

1}, Innovative Approaches and Mule-media Pollution Frevention

Huncombe County inmends to inwesd 2 portion of the projeceed savines Nom this project into its
sucoessiul solid and hazardows wastc cducation efforts. Buncombe County's solid wasle promam
i% the only o In the stote of Neth Caraling that has a full-time bazardows wasie officer, This
person is respangible for educatin local businesses i citizens about the praper bandling acd
dispasal of hazerdous wastes. The hacardous waste offives conducts business inspections and in-
plant consulting, as wedi a5 in home visits to residents. The hazardous waste officer also conducts
an anrual householc harardous waste collection dav and 35 responsible for ceaducting cducational
programs in the schoo’s. The goa. of the bazardowes waste program is to keep as much hazaroous
witste out of the Subtitle I and corstroctiontdemalition landfills at the new BOSWWF, The
Morta Carpline Assectat:on of Courty Cemmisstoners recently -ecognized the Coumny's
hazardous waste program a5 one of three ovrstandmg couty progeams for the wear 2000

F. Tramsferability of the Approach 1o Other Entities or Sectors

Boncombe County belicves that following the evaluation and appraval of this proposed leachate
reivulation’eas resovery Jandflling coacept by LS. EPA 2od the Stece of Motk Canolina, many
other paiblic and privale Lancfill pwoers and operarors shonld be able to implement tis e of
tegkrology. The technofogy is expected 1o pleld substantial weonomic and ervironmmencal benetita
lexr nearky ol regrioms ol the U7 8 and, we aodcd, worldwide,

Fuillowing er evalation of this XL roject by EPA,  and assuming the overall sucocss of the
Projecy, the leachete recirculationas recovery landBll fechnology used inths progest eould bo
teamsiirahle (o oy subret of tandfills where conditions are favorable for astively managng 1l
deonrasition progese and where groondwerer protection and gac ooteol 2re ensured

F. Feaszibillty af the F'roject

The project sporsor and repulatory agecios as desyeated in the Final Project Agresment, agroc
trr suppran the project, subject W any review prucediores necessary 1o laplement the Jagal
mechanism £r this project Funther dine XL spunsor Buncombe County, 5ag the fnancial



rwpability, persannel and senior managenent comeitment necessary 1o mplement the elements of

thix XT Projest.

L. Manitoring, Reporting. Accountability, and Evaluation of Methuds to be Used

The parties intend 10 mplement as enfarceable commilments, foderal and seatc regulatary

flexibility, monmoeing, 1ccord-kocping, and reporting provigions of this FUA throcgh oite-specific

ruiemaking to implement this project. “I'shie 2 idemsifies the Monitoring Parameiers ynd
Frequency for Maonitoring for this project.

The enforcenble requircment to inftiaze NSPS compuam gos colection and monizm ing
sopcurrently with reciroulaion activities will be implememed via a Federally Enforceable Stie
{oeraring Pernut (FESOF) pravision. This FPA describes both enfirceshis and aspirationa
requirements, and it establishes certaie limits and oals for Buncombe County's perfirmance.
The Counly will ensure compliange with legal requirements and cnosure impiemetaliun of

professes seoking 1o meet aspirational poals.  The project sponaor will cstablish a record-kecping

system bo ehsure Sormpliancs, as well as aecurate reposting of envitonmental perfirmance
Funcombe County will make any such repans available mablicly and val? spocifically discass

[njeel porformanes with interested siakeholder groups.

The legal mechanizms that would appiy to this project include = Federatly Linforceable State

Omperating Peruii: for gas colleetion, 4nd silc-spewilic rule for liquic additions. The Westesn North

Carcling Regional Air Pellutos Control Agensy is 1he repulutory agency that kas permitling
guthoeity for the Bungombe County fandfill. The FESOP would contain enforceable pasameions

and requirements with respect to ges collection and moniwriag. Tt would require a public notice

and corment period. In addidon, CPA will be issuing e propesed cule for liguid additions at

Buncumbe County landfill. 1t would atso require g pablic comment period. Bithor the FESOP or
the site-specile rule (as appropriace) would comain te flluwing enforceable project monitoring

reguitements listed i Table 2

Table 2- Monitoring Paramieters ard Froguency for the Bioreactor Projee

Monitoring Parametcr Frequency Description

Tesachate: Lizehate samples wil be

pH Workly virllecter from each cell swmp |
Conductvity Weekly - 20 testel. Tor the first six



Digsolved Chovgen _ | Manthly, Quarterly riranzhis f1arling froen {he
Miszolved Solids _ | Mombdy, Guarerly 'Iltuhmu'lﬁrhaﬂ'ilcnrm]a:m:;ll wd
. . BELY W ane monchly
Biochemical Ohoygen Demand Monthly, Cuarterly the nest six monthz wiil be
Cheraical Oxpzen Demand Monthly, (uarterly dors quartesly. After the first
QOrznic Carkon Alonthly, Cuearterly year st will be done on semi-

Hutnicnts{ Ammeoenra Nicrogen, Total_
Mitroger, and Total Phosphores)
Conunon lans

Hezavy Melgls

Organte Prioricy Pollutants

Monthly, Cuanerly
Motthiy, Cuartetly

: MonthCy, Chusiterly

Afonthly, Quarterly

annuaily

Landfall Gas:

¢ Loandfill gas will be testcd

Valume of gos

CIL,, CO;, Oy, and N, _ | weexiy T‘;::ﬁ“;*'.‘r' from ‘h; Aanasrobic
; . cell, Semi-annually ather gas
®MOCs . | Semi-amnually ermissinne will be ﬁmasureg by
N} _ | Semi-annually usine MEPE approved
Surlacas Emissions Hemi-armcually methods. Surface emissints
Well Hexd Gus Temperatures Monthly will be mouritored foz
conmignee with the SO0 ppm
L CH, limir in Subpart Ww,
Solid Waste Stabilization and Ir the anacrobic zeli the towel
decompogition: virlume of CH, and CO. wall he
Vohume af Gas Generation ously ' ”"-f’al'“-"_l‘-" untimiously fo N
Tandn]] surface topographic survey : determine lhr d_::;_:rr.n:- of solid
_ f_ | Annualy wayste stabilizetion. Anoihet
- Muisture Content Anmually MEArS Lo teasore the degree
: Biochemzcal Meshane Porential Anmually of dscemposnion will be ta
Cellulose Jr— “if“'ill“:[ a iopupraphic su:l"-fey
anin - e ey pells 10 (Ietern?ane
u _ | Anoually the total perscnl chemge m
1 bermi- sl ulose Anmnaliy wolume over tige Annal

tupayraphiz survey wili he
deme em the: yop surface of
edch call

It funddiny is available ralid
wivile: samples may be




collected 1o determne the

; dagree of stabilization,

| Samples of waste may &lso be
tested for heawy metals and
erganic pollutants.

Adidtionally, Bunzom e County volomarily commits to providing the following infirmation to
project stakebolders and regulators in coder 10 failitaie the sraject’s evaluzrion

. Cuamitics of leechate recicculmed o eaco cell, and the ameunt of sepplementary liquida
added 1 each cell

. Chuarterly reporting on the data collected by the moisture sensors located within each ceil.

. Semi-aumaal reports on changes ix ike qualty of the lkachacs subsequeni to recirgy lxion
in gach cell,

. {Quarterly reporting o the data eollected by weenoerature grcges insallod in each ¢all,

' Somi-paeug] cepoing on 2eitlament b cach cell a5 measured agrinst monuments installed
for this mapose.

. Antiaal reporting and assessraetl of the seltiemert us the cells hazed upon Llopugraphic
SUTVEYS.

- Annual eportng an studies and efforts made by Buncombe County to identify a moans of

ttilizing. or the feasbili'y of sefling. fandfill eas a5 20 enensy soarce.

- Anrual comparisons of yras Aow rates from the bic-eactor ¢efls wiich have the standard
diachale: Tingrs mndd (he pliemative lioers,

Informpagion aubeitted for hoth the mandatory and voluntary reporting lemeats Sor this project
il b considercd end asseoxcd menuelly by FI'S aod the Stete |

H. Aveidani: of Shilting of Risk Burden to Other Areas or Medin

IU s eprecied (vt theme witl be enforceable moniterire requirenerts i plaze which will cosure that
no shifting of risk burden 1a other environmentsl media assuciated with this project, Should the
attemate liner systern not perforen suiiciently soder recircelstion condiiions, the underking
& onndwaler monitoring zene (1o, the lined area beneath Ihe15umrp areas and Liner sysesns in cach
cally will be akle 1o detect & release carly, collect the release, and farm the basis fur Ealting the
praiuct. The monitosing zone will serve ro exilect any release of contaminants befors they seac’: the



underlyiog proondwatel reghne. The Counly Egroecs o conduct penodic surface conssiomns
monitorng conducted analytically in cempliance widi Subpatt WWW todemonstrate compliance wich
BEPS gy well s that no additional burden of i eruissions has nocuned.

IV, Deseriprion of the Regquesteld Flexibilivy ansd Tmplementiitg Mechaniyms

A. Requested Flexibility

In gemeral, Bvncombe {ounty proposes 1o be abie to undertzke a leachate secicenlation/gas
reconry projory Lhas falls within the limitanens getablishod m thie XL Apresvent Buncombe
County & tequeshine specific {lembility under e current federal and state rerulations For liguid
addition to the landfll. Huncombe {County 1s requesting ihat U5, LUPA grant site-specific
reglatory fexibility from the pralalilien :n 40 CFR 253,28, Liguid Restoctions, which currednly
preciudes the recirculatiza of leechale in Subtitle D landbll zells ot comstmuctod with <he standard
Suticle ID composite liner svstemn. Dunsombe Cowny desires 10 Sonstruzt the rermainder of its
lagdti] golla wibl we: wpproved ellernative iner while implemenring this leachate recirclalionwas
Trecosvery project. Buncombe County is alss requesting that 118, EPA grant sitc-speciBe
regulstory flexibility from the prohitizion in 40 CFR 255 28, Tiguld Restrictions. which curcently
preciudes the addition of useR bulk or non-containerized liquid amoedments. During periods of
lovy leachats generation, Buncamb: County destres 10 supplement the leacate {lew with witer
fram he adjmimog Frensh Broad River o mainszin moisture leve's m che landfill,. Busoombe
Crumy requexts thar the Siate of North Carolina provide simiar flexibiliy

II, Lega! Implementing Mechanimns

To unplorocm Uus Prajset, the parties intead ro tae 1he folawiag sleps.

1. FPA expucts 1o propose for public comment and proceukgate 4 site-specific rule amendiog 40
UTR 255,24 for Buncombe Caunty’s Solid Wasie Manngement Faciiny, This aie-speaific
tule will describe the projec: requirements and any other aspeels of the nilemakiag, Ut is
capocted that the site-specific rule will provide for Witkdrawal or Terreingtion wnd a Post-
Prapect Compliance Periad consistent. with Section VI, and will addresz the Lransfar
prowedures included in Secton X, The standands snd repecing requirements st forth in
Sectice [T {and any auechments 1o this FPA) will be implemenied m this sie-spuehc
Tulemaking,



[

Renuisite permits fior ezch projecred five vear phaze of the pro‘ect comstitte the Statc iegal
mrechznisms for the XL project  Buncombe Coundy will submit vo the Division of Waste
hlanapement of the North Caroling, Liepacimtent of Evvvirentnent and Matural Resources o
Permit application fir the firsl five-vear phase ol e proposed leachute cecirarlarion and gas
coflection syster:  Ag described in Section LY. 3.2 of this Agreement, the Division will revjes
ihe application in eccordance with relevant law Tlpon Jderermination by the Division that the
applicat:on wrezes =l applicable cogrinesnents, thee 13vision will issie a permic to construct,
followed by a pormit te oporate, the leashars recirsutacion and ges cobection syatem.

3. Except as provided il sy rube(d), géoni provisians o alhes nnplementing mechanisims e
may he adopted to implement the Projec:, the parbes da not stend that this FPA will mocify
af atherwase slier the ppheability at'existing or ftuee lews or regualetions  Buncombe
County's Solid Waste Managemnent Facilicy.

4. Bw signing this FPA, BPA, Buncombe County, the Seate of North Carolna Departmeat of
Envircement and Karural Resourses acknowledes and agres that thev have the respective
authoritics and discrelion to enie s $his FEA and 1o implement the provisians of Uiis project.
10 the extent appropiiale

V. Disvewsion of Intentions and Commitments for kuplonenting ehe Praject
A Buncirmbe County’s Intentions and Commilments

Buncombe Counly propoeses ta operate, 25 specilically allowed by rulemaking and pesmitting
procodaras, its existing cells (Cellz 1-3) and its futere cellz (Cells 4- 107 near Asheville, Norih
Cureling as a leachsh: rucrcalation/gas codecton Jandfill to etien a nurber of superior
environmental and coat savinus Semefits. The eovnty is commiteed o working with lxleral stace,
anil foval governments to demonstrme, with ieguleiory flesbility iowing recoalation aver colly
censtrocted witk wleermative liners and the additton of supplemental water (F noeded), how &
lvachate recirculationdgas ealleciion kendfill can dempnstrate more desirable environmentul resalts
thaw i conyventional kandfill. Further, the Counity is seekimg possibic lulay in the closure mle
tequirements allowiog it to centinue to recircnlite leachaie even after a oell has reqched its
permitied finad prade so that it may return and place addilional waste when the exoected
settlonent ocewrs.

12 EPA™s and Lhe State uf Nurch Caraling's Inientiony and Commirments

FPA mtemils to propase and issue {subject 1o aplicable prooocures and review of public -
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comments) a sTe-specific nele, amending 46 CFR Tar, 25828 for Buacombe County 1o allow
vecircalation of leachate over ceils construpted with an alternarive Ener and to allow the addition
of supplemnenial water fom the Brench Broad River should leschars avalianility become limited,
that applies epecifically 10 the Quncombe Coumy Solid Waste idanagement Facility. The sile-
specilic ruic will alse provide for withdrawal or icomikation and a post-Froject compliance period
consistent with Secrion X1 of ibis Agreement, and will adéress the ransfer proceduras tochaded
in Seotion IX The siandards and veporting reauirements sel farth i Section Y., will be
imzalemented in the ste-specifc male

EPA will pragose a site-spesifie rule to Geilitae the implementotion of this piet projee! by
oroviding regulatory flexdbiliny for Hguid addiionss ing esisting Cell 3, apd fesure Cels 4 and 5.
Tased on periodic Teview of the piiot preject the partics, in eonsnligtion wity the sakeholders,
determing that the pilot proeram is suecessfully extibiting the superior envirenmones? performence
amricipated ar chis tiane and thal no detdmental resuls (suck as the alteraative liner tailing 1o
puefurm as anticipated. or unsavsfactory pesformance of the gas colleetion v: reonitoning strategy)
lawe beea cdibited during the pilor project, *hea TPA may ectend the regulaary Mimebiliny
described under this FPA ta fuure cdls at the Buncombe Coaunly project site. ERA will alee ke
Lo accou any relevant amendments 1o the regulatons in 40 CFR Fart 258 that concern
addition of liguids b MEWTLFs ur land il gas collection’ menitoting cequirements EPA expects
Iha! such amendments would superceds the site-specitic rile znd woold apply to fiore Tandfil
cells at the Runcombe site

The Departmeat of Brvitonment and Mabural Resourees, Division of Wostc Management, s 1he
statetorily deginnated ageney for permiting and regulation of municipal solid waste landfills 1
HNorth Careling, The Buacembe County lendfill is currentiy operating wnder o PUTITE tr ConstITE
and a premnil bo eperde the fiest five vear phosel afits munivipal sofid waste landfil: Lacility with 2
prejected tolal eperatiotal jennd of 33 years. Upon receipt ¢Fa pensil applicsion fom
Fumgomnbye Couaty for the first Sve yew plwse of the propased Jeachate recirsulation and gas
recovery syslem at the kndfll, the Division of Waste Menagement will zeview the apphication o
accordance with spplicable State siarures and rules and consistency with the site-specific rule
promulpate by EPA for this XTI project. 1 the Division detenmines that the application facets all
of the 2pplican’e requirements. the Divison will issue 2 permit to cansteuct the frse five-vear
phase of he projece A permit to oporats will be Iwsued folawing recerpt and review of
APPLOPTIALE construction qualiny assurance and qualicy coouel ducumentation. Applcation for
sulwequeni five-vear phases of the araject muy 2e made to the Division for raview in sceordance
witth statutes and rules ir. effect a* the dme and 1he penicdic aszessment of the project perfoomare
deseribed above,
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L Froject X 1. Berforragnce Targeis

The: perfurmance tarmees of this projoct wifl be {o achieve the supenor envicommentst pedormance
cescribed mn Section 1L, CF ol FPA i lable 2. It descobes some of tne measures chat will be
uscd  Others may be developed as pant of the permitting prewes-es and the aasociaicd stakehalder
invobvenenl

D. Froposed Schedule and Mileatoncs

This project will be developcd and implamented over & time period necessany Lo comnplese ity desired
Major objechives, Sogening om the date thar tze fmal legal meckanizm beocomes cffective, pnless it
i% lerminabed earlier o extended by agreernent of 2l Project Signatories. Asswming tha & Finl
Proicet Agreement iz cxecuted by (atober, 2000, the Caunty intends 1o hewtn fingl desipn of 1he
system and have it complets by the end of 2000, Ar rhat tiove, the approprizte permitting documents
will b sabrmirted ter (e State of Merh Caroling For permiting and 1o the USEPA, for verification of
cansistency with the Final Prejest Agreememt. 1 s expected that final permtitting can be
accomplished within six meonths af whick time consttuction ofthe loachate recirculation'gas recovery
sysei will eommenee. [0 is cxpezred thar the svsiem will 28 operational by the baginning o 2807,

‘The current estimated build-out seledule v the Bunconbe Conmy LandSll is provided below. The
eeimgl shedule will depend mainly an the amount of waste received each vear.

Opeuiny Date Expected Tife
Calls 4-5 Summer 2001 4.7 years
Cell & Winter 2006 36 yeury
Celf 7 Fall 71311 4.3 yeary
Cell 4 Full 2015 4.1 vears
el 9-10 Fall 2019 5.5 years



Yertical Above Spring 2025 340 yenrs
Cells 4-10

E. Prajcet Tracking, Reporiing and Evaluativz

The praieet tracking, reporting and evaluaticn will be scoamplished by the project sponsor in
actortinue with EPA requests. The County alse agrees 1o provide periodic updates of praject
performance at cavionally recognized solid waste symipasiuns, subjes ko acceptance by those
LT pOSa.

The Caunty will prepare semi-annual reports which wif icluds «ll monitoring dara conuzencing
with the exconticn o the Finat TProjece Agrevinent zed deliver them ta USEPA ;nd the
stakeholders  An aemil mesting will be held ta review the project proyress and results to doce
for s ong &2 Buneombic Crunly conlinues 1o recicoulate leachate a1 s site ander *he FLovisions
al1)e sice specific nule(s) proovelgared to implement this X1 project.

F. Perfodic Review by the Parties (o the Apreemcnt

The Partics will Tesld pernudic performutes review sonferences to assess their juseress in
implementing this Praject. Thnloss they apree ctharwize, the date for those confererces will ke
coneurtent with annasl Stakehalder Mestigs  Nos later than thisty £30) deys Eilluwirg a periodic
porormmance review conference, Buagombe County will poovide » summary of the minuies ol 1kt
sonference to all Derect Suakehalders  Any rdditong, comments of parsiciparing Stakeholders will
be reportod fo EPa,

G. Duration of the Project

IF the progeel, whick i eumemely expected ta eever Colls 1-3 at e [uclily, is Jeemed sucoessful
whea evalnated aguing the expected supeniar results Lhmss years frem the dote of the Fina'
Fiojest Agrsement, the County wil request that they be akle to expand the sysiem ta Eitre cells
under similar soumz ‘This 2ssurmes that the current repulations for which the County is stking
fluxibility are nor changed in the meertime to allow the aotivitics veyuesied hecsin, L -he evenr
thun EPA and Konth Cargling promulgate dhanss to the generally applicabls 1eM)iTEments £
teachate recirculation or lend5ll wax vollection! monitoring af murivipal solid wase Jar5ls like
the Buacannbe Councy landfill, aod ibe stakeholders involved in this X1 Projsct agree et no
TeASOn exists 1o have the project continue to e in effct, then this FPA may be torminazed
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aryordmyg o dhe procedures set forth within ks dneumert.  The site specific rute meelanisefs)
will comain & “sunset” provision ending authorization for this Trajecy 25 years sfter the effective
date ef the final imptementing mechaniomis). [ will also address wiiflrwwal or terminatior
vonditions and procedures (a5 dezcribed in Section XE). This Project will not extend past the
agreed upon date, end Buncombe County will eomply with all applicable requirements tollowing
this date {as described ir Section X110, unless ll partics agree to an amendineat te the Project
teom {as provided in Scetion VT

The average duration for 2 conventional landfill with & geosyotheth e merd:rene can be 20-50
years. The despe Efe of the Bucomte County landfill is 33 years. The County proposes 1o
conduct the hioteactar pilot over a period of twentv-five years. Thuning thal peried, the County
wil io conduct specified monitoring ac designarad irtersals during the life of the mojest. The
data fom the projec: monitoring will beagfit EPA, State and [ocal regulatory agensies, and wil
also be available to all ovher stakekolders who ars imeresied o the envircamont, and safety at the
site and i the projec: viciily, The implementation of the pilot will be permussible trougl: the
promulgation of 2 site-specific mle. The Counly reciopnizs tul (he State permtit will be valid for
a periad f Fvs years Privr to the the permit expivazion, the sie will be requiced o cndecgo an
evaluaton o ensure that there husve been no instances of pon-compiianee, =nd to delgrming
whiethier or not revisions need to be made o Me pent pies Lo jssuance of 4 new ane. HPA
evaluation wold ceeur enbyr during the :ame Eeriod of evaluation for the State permil review, or
ariag the annual assessment Tor the project wnder the XL program.,

If, during the 23 vear paiod, EFA develops a new rule or rule modification addressmg
1eiraufation of lrackate, Buncowbe Coamy sudior EPA could make the delermination 1o cance]
ar Lermzale the piict projoct and cortinne the ecirculation consizent with Fu: nuw reglmions,
At any point durmg e pilut project, if citner party chotses to temunate the rojeel. - key may do
s However, it is expected than the implemzitation and vperation of the tioreactor land il site a2
Bungonlbe Courty will provide useful data in tae for the evaluacion of FPA mles as miviated by
the April &, 3000 Foderal Register Wotice (65TR, 18014).

VL Tayal Basis for the Projece
A Anthority to Enterinto the Agreement

By signing this Agreciment, ail sigrmatones rckmowledge 25d zgree thar they have the cegpective
antheritiag, thecretion, and resources to enter intua ihis Agrcement &nd 1o mplemert &) applicachle
provistons ol this Projece, 23 deseribad io this Agreemen

[
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R. Legal Effect of the Agreement

This Agreement states the intentions of the Parties with respect to Buncombe Counrr's XL
Pevjesal. The Partics have stated their iseolioms sericusly acd in good fautk, and expect io caTy
our shedr stated intentions, ‘Lhis Asresment in itself does not create ar medify legal riehts or
ohligations, is ool o contrast or & Tepwlatory aclion, sach as a pernit or g nale, and 12 not lesally
Linding or ecforceable against any Parfy. Rather, it expresses the plang and ditentions of the
Partiey withowt making those plans and indertions Biding reyaircowemis  This 2pplies 1o the
previsions of this Agrecment that concern procedural as well as subsrantive matters. Thes, Tis
example, the Apresment establishez procedyurs chat 1he parties ncend 1o follow with respect to
dispute reyplution ang termination (wee Sectives 37 and X1 However, while the parties fully
itrend o adhere o thase procedures, they ere not legally obipated o dao 5o,

EPA imends 1o propese for public communt b site-specilic e needed oo implement this Project.
Arv rales, permic modifications or legal mechanisms thar :mplement this Projoct wit! be effer ive
and cbrecable as provided unde: applicabie Jaw.

Thiz Agreement iz not 8 "final agency action” by EPA or the State, because il dees ced vreare or
mardify legal rights or obligations and iz cot lepally enforcestle  This Agresment irself is ool
subiect 1o udicial review or entorcemens  Nothing any Party does or does nol do rhat deviates
frewms 9 provdsion of this Agreemenl, o that i3 alleged to deviacs fram a provision of 1his
Apregment, can serve as the basis for amy claim for demages, compenyation or other reliel apainst
any Farry

L Other Laws ar Repolavons That May Apply

Fxcept ws provided in the site specific rule for thiz Praject, tle perties di nos inteod that this Teal
Project Agreement will mudify the applicability of ary ether existog of ftuce lews or regulaiions

D. Retention of Rights to Dther Legal Remedies

Borhing in this Agreament affects or Jimis Buncombe Countys, ERAS, o L Stk of Morth
Carolitta's lewal rights. These rights inchude lege), couitsble, civil, crisinal or adoinstrative
claima or olher reliel teymrding the enforcement of present v [utire appiicable federal aad starc
lowes, rules, regulations of peomils with respect 1o the facility.



VIL Amesdmente ur Modilicationy to the Agreement

This Paoject is an oxperiment designed 1o test acw approachus Lo ervirommeruial protoction and
thers is a degres of uncenamty rega ding e enviromneial enelis and costs associeis] with
Activilice ta be undentaken inihiz 'roject.  Thersfore, it mey be appropriate to amead this
Agregment at somg pomt Fueimg i duralion.

This Final Froject Agreement may be amended by mnutval agreement of all parlics at any e
tharing the duration of the Project. The parties recognize shat armendments w this Agroomet may
also necesgitae mdification of legal implermentation meclumisms or may cepire developmenn of
new mmplemertation mechanisnos. [Frhe Aereement is amerded, FPA and Buncombe County
exprit to work together with other remularory bod-es and stakedeldess (o identify ond pursue any
necesgay moficglioms or additions 1o the implementaion mechanizene in acoordance with
applicable procedures (including pablic notice and commem). I the parties aprec 1o make a
sibitantial ymendmen to s Agreement, the general aublic will receive notice of the amiendmant
and ke given an cpportunity to participale in Mo process, 24 23piopo e,

la dezermining whether to amcnd abe Agreemen?, the pamics will evaluate whesber e propossd
atnendment me 245 Proect XL acceptance criterie and any ather relevimi considerations agreed o Ly
the partes. All parlies ke 1y Ajeement will meet within inety (94) days following submission of
any amendment proposal (or withi a shorter or fonger period H all pacies agree) to discuks
evaluation of the proposed amendment. 1 2]l [racties suppor? the proposcd amendment, the partics
will (atter apprepriate stakehalder Involvement) amend the Agreament,

VUL Transfer of Prejecr Renefits pnd Responsibililies to a New Owner

The: parties expec: that the site apecile rale will glow Bir & iraneter of Buncombe County’s
bereiins aud respunsibilities under the Project to any future cwner o operator upen request of
Buncombe County and e new awner or operater, providesd that the Lollowing conditians are
mct

A Buncombe County will provls wikten nosice of any such progased (ransfer 1o the LPA,
the Ltate of MNorth Caralina, aed all applicable local agencies at least nimey (99} dave
belbrs ke effoctive date of the transfer. The mulics s cxpecied to include identficazion of
the propased new iwner or operatar, a desetiphion of 1l financial and technica capatility
10 assume the abligativns associztcd with ite Project and a statemens ot e mew awner
o epuTRlUrs Inlcnlion to wke over the rosponsioifitics in the K. Project of the existing
CWIGE OF ope1atbor.
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Within fwtp-five {45 days of receipt of the wrrten notice, the partics cxpect tet EPA,
the $tate of kortn Caroling, and all applicable local agencies m sonsubtation with al;
yrakenolders, will deteroine whetlied. L} the new owmer or opevatoe i demonsirated
adequate capability to meer BT A's requiccments fr carryg out the XE Praject; {20 15
wiliiryr to take over he responsthilities in e XL Projest of the existmg awner ar
operator; amd, (3 is otherwize an appropriate Project X1 parine . {ber relevant factors,
including the new owner o aperibe:'s record of commplianes with Federal, State and local
emvironrrenial requirements, muy e opnaidered as well. It is expeeted that the site
specthic mals will provide that, o long az 1he demonstrstion bas been made to the
syitsEaction and unreviewable discreton of EPA, the Seate ol Wonth Carelinw, zrw all
applicabie iveel agencies and upon consderation of other relevant fastors, the FEA will be
modifizd to allew the propasscd toangfuree e gsome: 1ne riphts and obligsions of
Gpncombee Counry T the svenr that the transfer ig d2eappreved o ey poeney,
witharawal of “ermination may be initiated, as provided i Section X3,

Tt will be neccssary to moddify the Agreement te reflect 1w new owner and it may alse ke
neceszary tor EPA to amend appropriate neies (subpest to applicable public notice and
commen} o ramsler the lepal nebts and oblgauoms of Bimcombe County under thas
Project ke Cre prapuoged new awer or ppeeior The cghes 2ed olslipatioes of fis Projece
reczain with Buocombe County pnos te tedr fingd, legai ransfer to the aroporsed
transfeee

Lamd Bl perrmils acs not ransferzble ic Bontk Carcliza. A propossd new ownerof the landfil
is regguired ander State tules to obtain 2 aew permit for the landiiil.

Prucess for Resulving IHspules

Aoy despule that atises wnder o with respest o this Agrsement w1l be subjest to onnal
neenlialicons berecen tho parlies to the Apreement The neriod o informai sepotiations wil not
exceed tweonty (20) calondar davs froo the time the dispote 13 firsl documented. unless Thal gerisd
iz ewtended by 3 written agreerrent of the partics 1o the dispuze. The dispute will be consideied
dacamanted whean ore pany zends 2 written Matice of Dispute 10 fae atber partics.

If 1he parties cannoi resolve a dispute throug? informal negetiatons, the nanties may wveke non-
Gindirg mediation by describing the dispuce with a pooposel o resoladion inoa lxter {othe

Regianal Adminisbzin G BPA Region 4, with a copy to all parties. [he Regionel Admigigzrazor
will 3erve as the noa-binding mediator and may requesl an Tuformal mediation meet o to 2rempt
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o resalve e Jispute. 1le or she will ther issue a wriltzn ominion that will ise nom-binding and
does not constitute a final EPA aczion. I this effort 1s not successtul, the parties still bave the
Opliom to terminate of withdraw from the Agreement, as ceg forth in Section XTI below,

This dispute resolutien process is not appheable 1o State peroitting and enforeement aciions
x. Withdrawal From ¢r Terminativs of the Agreemeni
A, Expeciations

Althouph thix Agrezment 18 mol Zegally Tindinyg and any party may withdraw from e Agresment
at any i, it is the desire of the parties that it shauld saneain in effect through the exnecie)
duration of 25 years, or until changes in generalty applicalie repclations make the requested
Hessibility ummecessary, or until the Sutitle I landfill porion of the BCSWME reaches capacity,
which eve: veauns s, The spreemen: will be imlemesited 28 fally as possible, unless ooe of

the sonditions below ocours

1 Follore by amy paety Lo (3} comphbe with the provisians of the coforceable implemoncing
mechanisms for this Project. ar {13 gt in sueordance with the provisieons of this Aprecment.
Thu: assossment uf the faiiure will take itg sature ond daracion sl secount

By

Failure of any party o disylowe material facts during deselopoent of tne Apreemear.

3. Falure af the Projes to provide supeno: environmenial performance consstent wich the
prondgions of this Apréemont.

4. Erpachmest ef promuolgalion of any environmental, bealth or safely lnw or resolation afler
exeruiion of the Agreemest. which runders the Projecs legally, wechnically o vesnomically
fnpracticalle

% Deision by 2o ageney o reject the trensfor of the Trodect 10 2 new owner o aperator of the
(acuity



Buncombe County willhe piven notice and a ceasaneble opportunity o remedy any saosianftal failure
befere EPA's withdouwsl, 10 hers is v disagreement aetwesn the perties over whciher a substantial
Cailume gxisly the peries will nse the dispate resclution mechaniso idencfied in Scotion X of this
Apreement BPA the State of Morth Caroling, sl wll apphezble local agensies retarm their discretion
0 use existing crforcement sathoritics, includic, withdmwal or termination of this Project, as
appropriste. Duncombe County retains any cxisting rights o akilities to defend itsell againsl any
enltircement aclions, in acoordanes with applicaide procedutes.

I3, Frocedyres

The parties agree that the foliowing pecalures wil be ased to withdraw ffom or termiiate the
Project breitne eapi: ation of the Project term. They also agree that the implemesing meckinismis)
will provide for withdrawal or termination comsislent with theas pracedures

1 Aqy party that waats 1o terminate or withdraw frem the Project 1z esqpected to provide
wiitie: notice 10 the other parties af least sbvy (80) davs hefore the withdrawal or
Lerinaticns,

-1

[f reqquested by any parmy during (he sicty-(60} day perind noted above, t9e dispae
vesnluticon proceodings described in iis Apreenent may be initiated $o resolve any dispuic
relaring to the inrended withdrawal ar temminetion. IE folowing any dispate resolution or
informal discission, 2 pacty still cesires to wazhdoew o serminate, fean parly will provide
written motize ol fing ] withdrawal or termication 1o the othen parkies

If any aeency wichdraws or perningtes its participation in the Apreement, the remaing
agencies will comsult with Buresmbe County S0 determing whether the Agresment should
bt continucd i a modified borm, consiatent with applicable tedoeal or State lew, or
whether 14 should ha lermingted

i The procedures deseeibed inhis Soction apply ooy 1o ahe decision e wi? boloaw o enmingt:
participation in this Agreement. Frocedures to be usad in mofiiying or rescinding ary egal
implementicg mechanisms will be govened by the terms of those |2gal mechanizmas and
appiicable law. It may be necessary to imvoke the implemerting mechanism’s provisions that
et antharizerion for the Project (called “sinset provisions™} in the event of withdrawal or
terminarion.



ill.  Compliance After the Project s Over

Toe parties intend the: there he an ocderly relurn to complisnce upon compistion, withdramal
ftom, or teretination of the Project, as ollows

A Orderly Return in Complianee with {berwise Applicable Regulations, if ihe
Fraject Terma &5 Completed

Buncombe County iz expected to anticizate and plen For a1l aclivitiss to retam to canpluce
RaMiciently in advance of the end of the Projest term, Buneombe Conly may roques! a mesking
with EPA, the Jrare of Manh Caunling, and 4 applicable local agencies to discuss the K ar
vabure of any ectians that ey will be required to take. “The partics should meer within thirty days
of receipl, ol Buncombe Connuy's writlen request for guch a dispassion. At and fallowing sach =
mecting, the pardes should dizeuss in rezsoneble, good Sitl, which of the reguirenients deferad
uader this Project will apply alter imemination of the Project.

B. Orderly Kiturn to Compliance with Otherwise Applicable Regulationsin the Fyeat gf
Early Weihdrawal or Terminatian

Tn the even: of 3 withtrawal or termunalian not bused on the ead of the Project 1@ and whers
Baneennbe Copnry hag made efforss in good fanh, the partics to the Agreement will determine an
imerim compliance periad 1o provide sufficient time for Buncambe County 10 renum to crmfdlime::
with any repmlations deferrad uader she Pretest The interim compliance gesind will extend from the
date on whick FEPA, the State of Notth Caroline snd all anplicable [ocal apeacies premide written
nutice offinal withdraveal or lamination of the Project, in aceordani: with Scotion X1 of this Prajea
Apeerment By the end of the inlerim comphance period, Buncombes Counly will eomply with the
applicable defeired stindands set forth in 10 CFR Penl 258 29 and 40 CEFR 258 500, Dhuring the
interin comoplisnee period, LPA, the State o Murth Carpling, wnd Loy epplicable loca. agenoy may
isaue an order, permit, of cthet legally enforceablc moskanism ectablishing a acheduls o Bunsombe
County W return to compliares with otherwise applicable iepulstions as soon as practicable Thais
soledule cannot exiend beyond 6 moaths from the daee of withdrawsl or termingrion, Buncombe
County interds 1o le in compliance with all epalicable Federal, State, and local Tequirements a5 5000
fis 13 practicable, as will be e Morth o the new sehedule
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SUprariice Sipnatanos

The Buncombs Cavary XL Project urinys ibe supsort of s broad ranpe alpuklic and
pavate orewirtions and mdivideals. The provect inaorporales bolh Pulblic/private znd
Terdarallocu] partersking 2id will serve g5 23 exzrnple thnt will bonefit the coonam ¥, s
corinmity, and the siviromrent.

U7 sipnatures below cxprass our stpparl for this projest »
mnake to the environmcat aml *he community.

ol L0 contrtaniom 1] will

Afihanion:

LpC E’Eﬂu—wﬂ A Gty ‘f%



Appendix B
Monitoring Data



Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
11/13/2007 0.02 1,015 0 0 5,677 566 27,799 35,057
11/20/2007 0.89 2,795 0 11,385 0 2,028| 351,253 367,461
11/28/2007 0.19 1,434 0 9 1 2,868 69,124 73,436
12/5/2007 0.11 1,184 0 0 5,704 1,092 35,391 43,371
12/12/2007 0.31 982 375 0 0 1,122 99,675 102,154
12/18/2007 0.52 554 16 0 0 1,042| 166,337 167,949
12/27/2007 0.61 1,759 96 9,504 0 2,957| 231,726 246,042
1/2/2008 1.24 1,747 93 0 3,391 3,377| 368,811 377,419
1/7/2008 0.05 755 188 0 0 1,231 34,359 36,533
1/14/2008 0.86 2,577 344 0 0 5,579| 287,507 296,007
1/24/2008 0.29 1,599 219 0 7,752 3,291| 121,773 134,634
1/30/2008 0.2 704 164 9,241 0 1,958 42,290 54,357
2/1/2008 0.64 283 62 54 0 1,937 141,494 143,830
2/5/2008 0.58 2,185 575 0 0 7,974 0 10,734
2/13/2008 0.27 4,017 396 0 7,361 5,297| 212,707 229,778
2/20/2008 0.82 1,906 276 9,512 0 7,329 297,974 316,997
2/29/2008 0.62 2,127 67 0 0 4,279 143,987 150,460
3/4/2008 2.11 1,099 14 0 52,129 14,615 131,403 199,260
3/14/2008 2.59 0 0 11,438] 492,030 9,759| 481,716 994,943
3/19/2008 0.76 0 0 0 5,078 7,575| 248,035 260,688
3/26/2008 0.38 7,244 0 0 5,619 7,208| 157,094 177,165
4/2/2008 0.39 4,440 0 0 2,757 2,406 94,525 104,128
4/9/2008 1.03 3,210 0 10 3,334 7,245 232,460 246,259
4/17/2008 0.16 35 152 578 156 0 66,345 67,266
4/23/2008 0.4 2,131 167 4 2,923 0] 178,019 183,244
4/30/2008 0.7 2,093 256 0 2,825 2,427| 111,200 118,801
5/7/2008 0.04 1,494 1,276 2 0 1,663 0 4,435
5/12/2008 0.6 923 0 9,374 2,378 1,767| 190,822 205,264
5/22/2008 0.61 1,646 168 3,335 3,109 2,411| 205,550 216,219
5/27/2008 0.09 760 119 211 99 866 22,003 24,058
5/29/2008 0.74 324 0 2 3,994 618| 189,878 194,816
6/2/2008 0.16 546 102 3,371 5 766 31,552 36,342
6/10/2008 0 1,159 60 7 13 2,335 22,935 26,509
6/16/2008 0.8 880 0 3,465 2,924 2,017| 455,984 465,270
6/25/2008 0.33 1,088 0 192 35 2,538| 123,443 127,296
6/30/2008 1.58 1,065 0 2,650 3,111 1,602| 386,737 395,165
7/9/2008 0.54 971 0 3 36 1,701| 137,328 140,039
7/16/2008 1.75 1,239 52 2,950 3,946 4,080 664,111 676,378
7/23/2008 0.03 1,158 1 0 0 1,935 38,166 41,260
7/31/2008 0.47 1,316 2 150 3,372 1,911 148,956 155,707
8/7/2008 0.51 1,043 1 4 250 1,141 90,385 92,824
8/13/2008 0.13 890 2 3,486 3,117 826 19,254 27,575
8/20/2008 0.46 1,019 1 15 193 1,961 88,671 91,860
8/26/2008 1.05 853 1 5 2,643 0| 124,645 128,147
8/27/2008 2.25 553 17 2,540| 131,344 9,087| 129,576 273,117
8/28/2008 0.89 571 7 195| 223,248 3,820 92,276 320,117




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
9/3/2008 0.09 460 4 2,334 241,195 2,593 176,706 423,292
9/10/2008 0.53 3,281 3 2,762 12,868 1,521 287,350 307,785
9/16/2008 0.22 2,318 1 0 5,079 1,671| 251,367 260,436
9/24/2008 0.09 2,921 2 3,597 1,795 1,675 53,685 63,675
10/1/2008 0.2 1,977 2 0 2,478 978 24,638 30,073
10/8/2008 0.05 1,622 2 0 1,427 2,006 43,888 48,945
10/16/2008 0.39 1,836 300 7,887 10,679 0| 110,125 130,827
10/27/2008 0.48 1,997 395 1,138 3,828 0| 142,176 149,534
11/6/2008 0.03 1,620 335 3,302 1,904 1,872 26,290 35,323
11/12/2008 0.01 885 168 1,294 1,291 1,140 10,378 15,156
11/13/2008 0.54 131 835 3 0 0 49,763 50,732
11/19/2008 0.6 789 0 1,121 1,862 1,291| 301,770 306,833
11/25/2008 0.04 839 185 1,946 1,150 1,009 22,273 27,402
12/3/2008 0.3 941 494 649 1,551 1,274| 105,664 110,573
12/9/2008 0.03 673 165 1,332 1,147 531 18,091 21,939
12/12/2008 1.94 436 776 1,660 1,326 7,741 457,970 469,909
12/18/2008 0 977 0 1,557 483 1,914 229,872 234,803
12/23/2008 0.54 1,155 412 1,329 2,229 2,390 329,851 337,366
1/7/2009 1.99 2,779 1,857 7,255 3,648 21,686 470,469 507,694
1/14/2009 0.13 2,799 783 5,434 6,883 6,577 449,630 472,106
1/22/2009 0.04 2,780 332 1,969 2,221 2,053 201,161 210,516
1/29/2009 0.21 1,979 338 1,380 1,608 2,339 58,963 66,607
2/10/2009 0.15 3,022 451 1,871 2,137 2,743 51,999 62,223
2/18/2009 0.9 1,800 590 1,946 1,951 1,742 169,527 177,556
2/25/2009 0.09 1,370 59 2,235 1,367 1,888 61,140 68,059
3/3/2009 0.82 1,135 460 1,443 1,645 2,474 215,255 222,412
3/11/2009 0 1,572 497 1 1,762 208 10,344 14,384
3/16/2009 1.09 714 441 0 1,039 2| 193,805 196,001
3/26/2009 0.45 1,309 186 3,567 1,627 565| 102,322 109,576
4/1/2009 0.65 1,190 649 3,260 2,153 2,020 154,307 163,579
4/8/2009 0.38 1,063 546 2,754 0 2,824 99,824 107,011
4/13/2009 1.08 830 602 2,038 1,708 2,833 313,483 321,494
4/20/2009 0.88 1,293 884 2,290 1,837 3,989 223,560 233,853
4/29/2009 0.1 1665 838 4042 3030 7288 140539 157,402
5/4/2009 0.6 952 447 2056 506 1595 140560 146,116
5/7/2009 1.76 620 318 13 1272 4400| 465910 472,533
5/11/2009 1.09 1075 711 2379 1957 4182| 385501 395,805
5/15/2009 1.03 1252 673 2080 1088 11045| 417800 433,938
5/18/2009 1.05 1601 830 2832 22815 10309| 262835 301,222
5/26/2009 0.28 2038 708 2093 1920 3626 320915 331,300
5/27/2009 0.72 717 354 383 612 3821 208743 214,630
6/4/2009 1.98 2450 1132 2925 19762 10204| 559007 595,480
6/10/2009 0.27 2198 468 1653 1933 3045 223440 232,737
6/17/2009 0.68 2939 1580 2193 1852 3350f 271160 283,074




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
6/23/2009 2.41 1900 454 1068 19120 5971 336230 364,743
7/1/2009 0.35 2738 633 3074 5750 3285 581276 596,756
7/8/2009 0.47 2336 484 2907 2147 2382 82675 92,931
7/13/2009 0.71 1601 478 1863 1232 1464 143379 150,017
7/23/2009 0.3 2925 583 2143 1894 2430 104053 114,028
7/29/2009 1.52 1798 450 1165 2067 1751 359897 367,128
8/5/2009 1.44 1910 492 1125 13414 3208 367280 387,429
8/14/2009 1.84 2367 550 1535 2249 6035 752930 765,666
8/20/2009 0.14 1861 488 1553 1357 1788 61661 68,708
8/27/2009 1 1832 261 1148 2074 1697 254588 261,600
9/2/2009 0.54 1521 253 1084 1121 1340 799 6,118
9/9/2009 0.05 1760 464 600 1917 1898 0 6,639
9/17/2009 0.78 1899 375 78 2730 2773 644005 651,860
9/21/2009 1.37 1031 395 920 559 4665| 424377 431,947
9/30/2009 2.33 2999 1795 4426 274518 25651 555920 865,309
10/5/2009 0.57 1636 453 1206 3172 2825 337221 346,513
10/16/2009 1.12 2955 830 1712 2153 6612 562920 577,182
10/21/2009 0.19 1511 333 1132 2890 3196 68370 77,432
10/28/2009 1.08 2389 431 2479 1955 9719 299064 316,037
11/2/2009 0.72 1035 329 32 0 10681| 252367 264,444
11/12/2009 2.38 3187 1482 2154 10378 33787 362393 413,381
11/18/2009 0.3 2071 640 1837 88179 5992 208045 306,764
11/25/2009 0.37 2629 772 629 62841 4860| 273660 345,391
12/3/2009 0.91 2951 1075 528 5142 10144| 472033 491,873
12/9/2009 1.68 2244 722 964 1510 16858| 240863 263,161
12/17/2009 0.2 2842 368 2784 4129 8639 617029 635,791
12/22/2009 0.68 1812 1348 34 3748 9283 39335 55,560
12/28/2009 1.68 895 1430 3099 298748 50838 36151 391,161
1/6/2010 0.1 3498 0| 226935| 432852 11247 56855 731,387
1/15/2010 0 4869 0 2423 24111 5286 112132 148,821
1/20/2010 0.82 1603 13996 2507 76615 10806| 240875 346,402
1/25/2010 1.16 3067 638 5885 35907 0| 187010 232,507
2/3/2010 0.96 5960 652 9106 78861 0| 646295 740,874
2/11/2010 1.1 5521 628 4676 56800 0| 328875 396,500
2/18/2010 0.19 8135 522 6666 61765 0| 301970 379,058
2/24/2010 0.19 7703 321 165 5087 0| 254379 267,655
3/3/2010 0.38 8202 224 1987 3090 0 39201 52,704
3/10/2010 0.12 2174 339 1810 2767 0 77383 84,473
3/17/2010 1.14 0 374 2184 2855 0| 292943 298,356
3/25/2010 0.53 566 655 3692 3234 937 132303 141,387
3/31/2010 0.52 3726 663 1834 2501 5023 88497 102,244
4/7/2010 0.01 5213 1005 2772 2655 4330 48079 64,054
4/14/2010 1.18 4723 700 978 3398 11048| 416340 437,187
4/22/2010 0.13 5283 782 5 1813 3794 130155 141,832




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
4/26/2010 0.77 2836 348 92 1302 1653| 106740 112,971
5/3/2010 1.3 4982 571 1176 2529 2718 82630 94,606
5/10/2010 0.15 5313 503 1544 2694 4119 340174 354,347
5/18/2010 0.51 5165 844 1548 1827 2317 18627 30,328
5/27/2010 0.57 5199 590 42 2682 2422 23236 34,171
6/1/2010 0.61 2706 353 22 1250 1090 9661 15,082
6/9/2010 1.01 4131 558 15 2773 2035| 106683 116,195
6/16/2010 0.96 3613 568 1606 1730 1800 106393 115,710
6/22/2010 0.02 2989 275 57 1229 1269 18109 23,928
6/30/2010 0.47 3547 390 57 1984 1307 20153 27,438
716/2010 0 2553 405 0 1465 1155 13257 18,835
7/14/2010 1.28 3145 341 0 1260 1423| 129071 135,240
7/21/2010 1.75 2520 574 0 1815 3852| 394491 403,252
7/29/2010 0.04 3175 402 0 1830 1623 36681 43,711
8/4/2010 1.3 2186 263 0 1310 2435 254856 261,050
8/11/2010 0.2 2596 311 0 1873 1245 23426 29,451
8/18/2010 1 2663 311 0 1292 1388| 187572 193,226
8/23/2010 1.35 1758 157 0 1281 1111 223068 227,375
9/1/2010 0.16 3345 408 252 1988 1728 54982 62,703
9/9/2010 0.32 2649 273 33 0 996 1928 5,879
9/15/2010 0.73 2446 317 198 0 780 0 3,741
9/22/2010 1.01 2041 215 0 0 0| 138882 141,138
9/27/2010 15 1666 214 57 40 0 53799 55,776
10/6/2010 1.2 3097 1230 17 0 0| 483721 488,065
10/13/2010 0.36 2416 144 14 0 1284 34642 38,500
10/26/2010 0.66 4427 319 1225 7075 2391 0 15,437
11/3/2010 0.66 2799 205 13 2311 161 34402 39,891
11/12/2010 0.57 3229 268 2205 2419 1593 47081 56,795
11/18/2010 0.35 1855 194 0 1515 1580 14123 19,267
12/1/2010 2.47 3699 636 0 4615 16615| 189685 215,250
12/8/2010 0.37 2377 404 68 1307 3653 481396 489,205
12/15/2010 0.16 2277 1 1775 0 34152 38,205
12/23/2010 0.28 2446 446 0 2702 4044 51703 61,341
12/29/2010 0.16 1789 277 0 122 1831 28974 32,993
1/5/2011 0.51 2,131 1,491 3 3,245 13,551 208,399 228,820
1/13/2011 0.37 2,290 324 0 3,679 4,005 29,464 39,762
1/21/2011 0.2 2,047 1,504 0 1,350 11,760 90,029 106,690
1/31/2011 0.33 2,874 822 2 2,953 5,236 89,170 101,057
2/9/2011 0.89 2,881 1,118 1 3,321 14,065 291,029 312,415
2/16/2011 0.03 1,589 637 3 1,869 4,081 134 8,313
2/23/2011 0.1 874 383 2,841 1,929 2,914 32,128 41,069
3/1/2011 1.65 2,076 499 0 2,573 13,328 162,505 180,981
3/7/2011 1.32 2,241 756 5,505 2,930 26,912 34,264 72,608




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
3/16/2011 1.41 4,258 1,878 4,785 3,288 26,219 796,378 836,806
3/24/2011 0.32 3,965 1,197 0 3,053 7,325 53,952 69,492
3/30/2011 1.03 2,920 598 394 2,197 5,403 154,422 165,934
4/7/2011 0.97 3,886 842 70 2,925 12,004| 261,437 281,164
4/13/2011 1.2 3,076 870 1 14 10,466| 319,498 333,925
4/18/2011 0.99 2,803 804 0 0 16,645| 321,706 341,958
4/27/2011 0.24 4,803 1,072 23 0 6,708 44,315 56,921
5/4/2011 1.12 3,829 741 491 10,352 3,845 57,397 76,655
5/11/2011 0.82 3,901 710 21 2,664 3,074 58,189 68,559
5/18/2011 1.16 3,846 610 0 1,200 2,987 171,104 179,747
5/25/2011 0.08 3,658 640 0 3,599 3,005 50,332 61,234
6/2/2011 0.78 4387 872 8 2,753 3,165 107,885 119,070
6/6/2011 0.24 2,047 273 0 1,281 1,130 10,747 15,478
6/14/2011 0.87 5,152 604 35 3,182 3,051 32,924 44,948
6/21/2011 2.23 2,546 518 0 2,941 6,790 316,296 329,091
6/29/2011 1.2 4,138 715 1 3,446 4,978 212,607 225,885
7/5/2011 1.77 2,994 484 1 2,830 1,090| 185,109 192,508
7/13/2011 0.75 4,012 0 6,341 3,087 0| 269,712 283,152
7/19/2011 0 2,952 0 1,082 1,859 0 40,923 46,816
7/27/2011 1.42 1,096 1 2,324 3,155 0| 235,415 241,991
8/3/2011 0.02 3,404 0 1 2,059 0 28,764 34,228
8/10/2011 0.08 3,539 18 24 2,315 46 12,491 18,433
8/17/2011 0.21 3,324 0 30 2,892 2,071 11,653 19,970
8/24/2011 0.37 3,274 0 23 1,519 4,033 7,368 16,217
9/1/2011 0 3,585 165 1,390 2,749 1,976 13,468 23,333
9/6/2011 2.66 2,345 916 0 962 14,324 144,763 163,310
9/14/2011 0.07 3,762 1,083 77 3,497 5,668 237,466 251,553
9/21/2011 0.1 3,254 527 0 1,530 1,734 17,435 24,480
9/28/2011 0.91 3,058 556 71 3,359 3,446 51,483 61,973
10/5/2011 0.02 3,077 367 0 2,450 1,756 15,075 22,725
10/12/2011 0.51 3,032 657 273 791 3,830 9,609 18,192
10/19/2011 0.47 2,768 338 30 2,502 1,956 32,095 39,689
10/26/2011 0.41 2,803 574 1 2,189 1,809 16,960 24,336
11/4/2011 0.99 3,344 597 215 2,202 1,890 39,474 47,722
11/9/2011 0.11 1,818 283 6 1,439 1,744 33,110 38,400
11/16/2011 0.48 2,507 623 1 2,156 3,113 11,447 19,847
11/22/2011 0.64 2,057 209 47 1,564 1,479 63,866 69,222
11/29/2011 1.7 2,365 1,243 3,011 3,046 24,084 254,525 288,274
12/8/2011 1.85 3,473 3,363 7,196 4,377 67,988 530,990 617,387
12/14/2011 0.03 2,839 1,220 1,697 1,130 7,004 141,916 155,806
12/22/2011 0.57 3,923 737 1,867 2,075 7,989 44,170 60,761
12/30/2011 0.98 4,077 1,588 4,204 0 31,154 233,839 274,862
1/5/2012 0.02 3286 679 1316 6172 20499 31,952
1/11/2012 0.59 3111 1619 4955 19726 97977 127,388




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
1/20/2012 0.87 5088 2295 4756 6628 26578| 187373 232,718
1/26/2012 0.63 3548 2636 3575 8474 18324 94384 130,941
2/3/2012 0.43 4639 1586 2979 11283 64523 85,010
2/9/2012 0.24 3716 1255 1129 3276 7300 36244 52,920
2/21/2012 0.32 6742 1772 5499 2120 8690 30889 55,712
3/1/2012 0.56 5251 1397 1382 2115 6920 18162 35,227
3/8/2012 0.68 4198 1088 2226 3182 7619 76482 94,795
3/15/2012 1.1 4351 1405 2019 2287 6882 56737 73,681
3/23/2012 1.35 4981 2349 3619 3389 9505 98690 122,533
3/28/2012 0.16 2923 1024 1545 4112 13961 23,565
4/2/2012 0.48 2951 790 957 3246 3250 12823 24,017
4/12/2012 0.78 5761 1756 2446 3182 6999 46362 66,506
4/18/2012 2.25 3586 1134 854 10175| 181299 197,048
4/25/2012 0.77 4085 1267 1012 3131 6039 298618 314,152
5/2/2012 1.61 4378 1711 3243 10160| 343442 362,934
5/10/2012 0.61 5142 1308 7587 36902 50,939
5/17/2012 0.75 4560 6835 41 3070 4641 45950 65,097
5/23/2012 0.16 3902 1187 2585 4593 17264 29,531
5/31/2012 1.06 4688 1432 2585 3138 4812 43236 59,891
6/7/2012 0.71 4112 888 2585 2840 3324 35042 48,791
6/13/2012 0.17 3539 1177 2585 4443 12551 24,295
6/19/2012 0.26 3222 746 89 2748 1579 11681 20,065
6/27/2012 0.01 3027 1038 2935 40878 47,878
7/9/2012 1.47 6839 1822 2565 6203 201221 218,650
7/19/2012 4.11 5,714 2,261 0 4,930 4,820 439,885 457,610
7/26/2012 0.56 4088 887 6671 0 0 15357 27,003
8/1/2012 2.14 3332 1003 0 2259 0| 337053 343,647
8/9/2012 2.1 4370 1544 0 67684 15460| 372567 461,625
8/16/2012 0.89 3760 1334 5937 21104 6343 328323 366,801
8/22/2012 0.28 3129 865 0 2414 2676 178274 187,358
8/30/2012 0.47 4296 1255 0 3120 2357 27190 38,218
9/5/2012 0.48 2849 528 0 0 2214 9890 15,481
9/13/2012 0.81 3928 1095 6443 2649 3592 38434 56,141
9/19/2012 2.84 2874 1269 0 77746 22813| 276262 380,964
9/26/2012 0.06 3567 1447 87 92812 5026 185442 288,381
10/8/2012 1.65 5818 2281 6046 4952 5507 315618 340,222
10/17/2012 0.77 4048 1351 0 2888 5398 279578 293,263
10/24/2012 0.02 3270 953 0 0 1509 22877 28,609
11/1/2012 0.79 3487 887 2 2432 4689 45191 56,688
11/8/2012 0.22 2907 1089 5693 2256 1581 17856 31,382
11/16/2012 0.26 3336 1626 0 0 3033 22175 30,170
11/19/2012 0.01 1193 464 0 2494 0 5667 9,818
11/29/2012 0.09 3878 1455 0 0 3728 96069 105,130
12/5/2012 0.01 2167 916 5248 2199 1353 10323 22,206




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Generation and Rainfall (Leachate Collection System)

Date Rain Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 | Weekly Total
(inches) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) | (gallons) (gallons)
12/12/2012 0.29 2542 902 0 2064 2854 12541 20,903
12/20/2012 0.93 2794 1516 5359 135 1504 52599 63,907
12/27/2012 2.17 2635 2697 0 2329 25741 229147 262,549




Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Buncombe Bioreactor

Leachate Recirculated

TOTAL GALLONS

Total into West Zone

Total into North Zone

YEAR MONTH recircuLATED | TS Dfé’FS‘)g‘ SGT'S | (HiTs A.B.C & SGT's 4,5)
2006 December 430,000 330,000 100,000
May 47,460 47460
June 32,770 32770
2008 September 25,820 25820
October 57,730 57,730
November 97,830 83,110 14720
2008 Total 261,610 246,890 14,720
April 16,890 10,220 6670
2009 July 84,850 24,450 60400
August 23,530 23,530
December 45,760 22,520 23240
2009 Total 171,030 80,720 90,310
2010 April 293,000 86,000 207,000
May 42,800 22,800 20,000
June 248,800 160,400 88,400
July 69,600 45,600 24,000
November 47,200 47,200
2010 Total 701,400 362,000 339,400
February 11,520 11,520
March 21,420 4,470 16,950
May 101,000 52,000 49,000
June 58,000 58,000
2011 July 26,000 26,000
August 103,540 55,060 48,480
September 144,070 73,360 70,710
October 24,470 11,850 12,620
November 68,440 54,040 14,400
December 27,360 27,360
2011 Total 585,820 362,140 223,680
March 32,250 20,830 11,420
April 23,710 23,710 0
May 69,750 47,290 22,460
June 151,310 92,191 59,119
2012 July 157,620 131,400 26,220
August 90,260 71,260 19,000
September 25,120 0 25,120




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Buncombe Bioreactor
Leachate Recirculated

VEAR vonTH | TOTAL GALLONS T(Efi's'gt‘é VFVZStSéOT”Se Total into North Zone
RECIRCULATED 1o 3) (HITs A,B,C & SGT's 4,5)
October 104,890 74,550 30,340
November 72,870 52,760 20,110
December 33,640 19,840 13,800
2012 Total 761,420 533,831 227,589
Total Leachate Recirculated | 2,911,280 1,915,581 995,699




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Liquid Generated at the Leak Detection System

Sample Date| Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Pond Total Cumulative
volume
Dec-07 0 427 0 0 340 0 767 767
Jan-08 0 0 0 0 0 0 767
Feb-08 0 800 0 0 1050 0 1850 2617
Mar-08 0 325 25 175 2150 0 2675 5292
Apr-08 0 100 0 150 775 0 1025 6317
May-08 0 375 0 175 800 0 1350 7667
Jun-08 0 330 0 0 850 0 1180 8847
Aug-08 0 100 0 250 950 0 1300 10147
Aug-08 0 100 0 400 800 0 1300 11447
Sep-08 0 200 0 0 775 0 975 12422
Oct-08 0 300 0 500 800 0 1600 14022
Nov-08 0 275 0 625 800 0 1700 15722
Dec-08 0 200 0 650 725 0 1575 17297
Jan-09 0 200 0 300 650 0 1150 18447
Feb-09 0 150 0 200 400 0 750 19197
Mar-09 0 0 0 0 0 0 19197
Apr-09 0 200 0 225 450 0 875 20072
May-09 0 150 0 375 475 0 1000 21072
Jun-09 0 100 0 200 625 0 925 21997
Jul-09 0 100 0 350 700 0 1150 23147
Aug-09 0 100 0 325 700 0 1125 24272
Sep-09 0 0 0 0 0 0 24272
Oct-09 0 150 0 400 550 0 1100 25372
Nov-09 0 100 0 450 475 0 1025 26397
Dec-09 0 125 0 500 350 0 975 27372
Jan-10 0 125 0 500 350 0 975 28347
Feb-10 0 100 0 500 300 0 900 29247
Mar-10 0 100 0 500 340 0 940 30187
Apr-10 0 80 0 900 320 0 1300 31487
May-10 0 100 0 600 300 0 1000 32487
Jun-10 0 75 0 475 300 0 850 33337
Jul-10 0 100 0 490 300 0 890 34227
Aug-10 0 75 0 500 300 0 875 35102
Sep-10 0 100 0 550 350 0 1000 36102
Oct-10 0 75 0 500 325 0 900 37002
Nov-10 0 50 0 525 350 0 925 37927
Dec-10 0 60 0 425 300 0 785 38712
Jan-11 0 80 0 725 320 0 1125 39837
Feb-11 0 50 0 450 280 0 780 40617
Mar-11 0 75 0 425 325 0 825 41442
Apr-11 15 20 0 475 275 0 785 42227
May-11 15 75 0 275 265 0 630 42857
Jun-11 15 100 0 450 275 0 840 43697
Sep-11 38 75 0 0 300 0 413 44110
Mar-12 25 150 0 800 400 0 1375 45485
Jun-12 30 150 0 675 250 0 1105 46590
Sep-12 40 120 0 200 320 0 680 47270
Dec-12 20 110 1 175 250 0 556 47826




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Liguid Generated at the Leak Detection System

BOD5

Date Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6
(mg/l) (mg/l) (mg/l) (mg/l) (mg/1) (mg/1)
Sep-11 ND ND 12.1 ND ND 36.40

Dec-11 ND 26.60 ND ND ND ND
Mar-12 3.00 4.20 4.2 ND ND 15.00
Jun-12 0.00 2.20 3.7 ND ND 13.20
Sep-12 ND 3.60 2.2 ND ND 2.00
Dec-12 ND ND ND 172.00 ND 13.80




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Liguid Generated at the Leak Detection System

Conductance
Date Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6
(umho/cm) | (umho/cm) [ (umho/cm) | (umho/cm) | (umho/cm) [ (umho/cm)
Sep-11 156.00 397.00 561 ND 691.00 596.00
Dec-11 135.00 362.00 463 ND 686.00 606.00
Mar-12 163.00 357.00 475 ND 706.00 602.00
Jun-12 183.00 334.00 459 ND 636.00 581.00
Sep-12 158.00 250.00 304 ND 597.00 609.00
Dec-12 133.00 266.00 401 781.00 729.00 611.00




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Liguid Generated at the Leak Detection System

coD
Date Cell1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Sep-11 ND ND ND ND 41.00 ND
Dec-11 ND ND 40.00 ND 35.00 ND
Mar-12 ND ND ND ND ND ND
Jun-12 35.00 28.00 56.00 ND 61.00 58.00
Sep-12 ND ND ND ND ND ND
Dec-12 ND ND ND 265.00 26.00 ND




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Liguid Generated at the Leak Detection System

Ammonia
Date Cell 1 Cell 2 Cell 3 Cell4 Cell 5 Cell6
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Sep-11 ND 0.84 0.42 ND ND 0.36
Dec-11 0.17 0.62 0.31 ND ND 0.63
Mar-12 ND 0.42 1.1 ND ND 0.31
Jun-12 0.16 0.46 0.38 ND ND 0.44
Sep-12 0.18 0.30 0.2 ND ND 0.65
Dec-12 0.18 0.26 0.21 0.14 ND 0.57




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Liguid Generated at the Leak Detection System

pH

Date Cell 1 Cell 2 Cell 3 Cell4 Cell 5 Cell6
Sep-11 5.50 6.30 6.5 ND 6.40 6.80
Dec-11 5.80 6.40 6.7 ND 6.10 6.90
Mar-12 4.80 5.60 6.1 ND 6.20 6.30
Jun-12 5.50 6.60 6.6 ND 6.80 7.50
Sep-12 7.70 8.20 8 ND 8.40 8.60
Dec-12 5.00 5.60 6.1 3.90 6.00 6.30




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Liguid Generated at the Leak Detection System

ORP

Date Cell 1 Cell 2 Cell 3 Cell4 Cell 5 Cell6

(mV) (mV) (mV) (mV) (mV) (mV)

Sep-11 94.00 5.00 1 ND 184.00 86.00
Dec-11 96.00 2.00 -37 ND 185.00 -45.00
Mar-12 149.00 4.00 9 ND 252.00 49.00
Jun-12 124.00 -28.00 11 ND 219.00 57.00
Sep-12 65.00 -35.00 5 ND 110.00 | -110.00
Dec-12 184.00 4.00 -64 ND 13.00 -89.00




Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Leachate Parameter Results

Cell 1
Lab Parameter (unit) On-site Testing Parameter (unit)
Sample BOD5 Day | Conductance COD Ammonia| pH |Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)

1/29/2007 280 6,000 270 240 6.88 130 0.66 11.7 16.3 6.90 | -191 4.2
2/27/2007 150 4,500 370 270 7.08

3/27/2007 51 6,400 380 330 7.20 120 0.77 7.3 18.8 7.10 | -203 4.9
4/27/2007

5/29/2007 1,200 7,000 560 300 7.10 240 0.78 12.2 26.4 6.80 | -205 4.9
6/22/2007 180 6,600 530 330 6.90 430 0.76 14.7 19.9 7.00 | -193 4.8
7/27/2007 540 5,900 1,100 220 6.86

8/24/2007 450 2,190 528 52 6.20
11/27/2007 892 6,470 414 250 6.90 12.5 16.2 6.88 -98 3.7
1/29/2008 960 6,550 319 264 6.90 29.60 5.42 3.49 14.81 7.11 | -189
2/25/2008 427 4,490 190 177 6.80 6.95 4.33 5.41 17.81 6.95 | -129 2.8
3/27/2008 558 3,210 104 104 6.20 77.4 2.87 9.04 16.84 6.74 -99 1.8
4/21/2008 184 3070 202 138 6.30 66.5 3.59 1.48 17.58 6.99 | -151 2.3
5/28/2008 687 4,200 242 184 6.70 57 4.52 6.30 19.42 7.16 | -148 3.20
6/23/2008 819 4,060 223 167 6.70 58.1 4.78 5.29 24.42 7.32 | -154 3.10
7/29/2008 68 4060 214 191 6.70 76.9 4.81 9.45 22.73 7.31 | -167 3.1
8/27/2008 462 5,060 204 189 6.90 62.2 4.66 4.41 24.75 7.35 | -174 4.1
9/23/2008 510 2,940 175 130 6.50 111 5.67 4.57 20.4 7.24 | -166 2.3
10/27/2008 4390 184 174 6.8 128 3.97 8.26 17.38 7.59 | -158 2.5
11/20/2008 232 4940 235 202 6.9 252 4.61 9.49 15.94 7.38 | -146 2.9
1/29/2009 54 4140 191 191 7.0 167 3.62 10.45 15.22 6.82 | -140 2.3
2/17/2009 6.6 4030 159 172.00 6.7 213 3.58 10.94 14.41 7.35 | -102 2.3
3/30/2009 73.7 3900 245 200.00 6 198 3.77 7.27 19.44 7.33 | -111 2.5
4/23/2009 10.3 4090 195 205.00 6.9 363 4.22 5.5 20.87 7.55 | -135 2.7
5/27/2009 26.4 3090 167 143.00 6.5 196 2.79 7.53 21.05 7.08 | -104 1.8
6/30/2009 570 3420 199 144.00 7 250 3.69 5.26 21.03 7.04 | -134 2.4
7/23/2009 20.5 3560 173 175.00 6.8 380 3.99 5.21 22.57 7.64 | -170 2.6
8/24/2009 10.2 4570 207 198.00 6.8 319 4.09 8.11 21.56 6.93 | -136 2.7




Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Leachate Parameter Results

Cell 1
Lab Parameter (unit) On-site Testing Parameter (unit)
Sample BOD5 Day | Conductance COD Ammonia| pH |Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)
9/30/2009 13 4010 246 203 6.9 382 4.42 5.57 19.52 7.57 | -187 2.8
10/26/2009 118 3950 224 217 6.9 339 4.41 6.7 18.18 7.59 | -134 2.8
12/14/2009 4.8 3680 246 189 7.1 338 3.9 7.27 16.61 7.71 | -145 2.5
3/8/2010 77.4 3440 1000 171 6.6 396 3.24 7.86 17.93 7.82 | -148 2.1
6/23/2010
9/23/2010 28.1 5820 320 248 7.1 5.45 9.52 22.67 8.55 | -204 3.5
12/23/2010 8.6 5820 348 309 7.2 5.26 2.33 12.97 8.69 -30 3.3
3/17/2011 8.3 3690 195 177 6.9 955 3.51 3.76 18 8.97 | -193 2.3
6/29/2011 4.2 5450 258 242 6.9 71.6 4.68 3.59 24.65 6.77 | -108 3.1
9/8/2011 7.2 5500 257 141 7.1 616 4.41 2.61 29.66 6.86 | -122 2.9
12/5/2011 6560 349 229 7.5 4.63 25.38 6.89 | -115 3
3/15/2012 90.9 5120 675 180 6.7 -110 2.83
6/5/2012 61.8 4550 242 204 7.6 -128 2.8
9/26/2012 37.3 3760 277 240 8.3 -139 3.6
12/3/2012 75.7 6040 415 282 7 -104 3.7




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 2
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
1/29/2007
2/27/2007
3/27/2007
4/27/2007
5/29/2007 1,900 6,400 1,300 320 7.18 210 0.7 14.2 26.8 7.00 -234 4.4
6/22/2007 60 5,800 400 320 6.80 310 0.68 14.3 19.7 7.00 -208 4.3
7/27/2007 30 4,600 370 210 6.65
8/24/2007 780 4,240 295 173 6.60
11/27/2007 525 4,520 296 173 6.90 11.1 11.8 6.97 -287 2.7
1/29/2008 660 5,600 248 198 6.50 15 4.79 3.6 15.3 6.73 -101
2/25/2008
3/27/2008 438 2,660 160 79.7 6.20 81.5 2.43 10.36 10.77 6.72 -94 1.6
4/21/2008 187 3370 202 129 6.10 67.8 3.80 5.45 14.95 6.77 -108 2.3
5/28/2008 507 3,250 267 141 6.30 63.9 4.35 5.4 21.22 7.17 -134 3
6/23/2008 579 2,890 261 167 6.40 79 3.96 4.49 23.52 8.36 -141 2.5
7/29/2008 110 3,040 209 136 6.40 77.5 3.68 6.42 25.3 7.14 -158 2.5
8/27/2008 321 3,760 172 132 6.50 76.50 3.7 6.48 22.73 6.96 -152 2.4
9/23/2008 570 3,370 209 139 6.50 82.8 3.76 5.20 22.98 7.15 -153 2.8
10/27/2008 3710 207 139 6.5 102 3.34 11.14 15.92 7.26 -130 2.1
11/20/2008 504 2550 206 111 6.6 132 2.95 10.37 11.24 7.45 -110 1.9
1/29/2009 60 3470 187 145 6.6 171 3.31 9.94 8.95 7.16 -83 2.1
2/17/2009 15.0 3510.0 178.0 137.0 6.6 192 3.26 10.66 16.4 7.12 -102 2.1
3/30/2009 57.3 3160.0 208.0 126.0 6.7 228 3.16 8.36 17.52 7.55 -127 2
4/23/2009 10.3 2900.0 183.0 131.0 6.6 314 3.3 6.57 21.23 7.47 -138 2.1
5/27/2009 23.4 3050.0 196.0 124.0 6.4 206 2.96 8.44 20.38 7.09 -106 1.9
6/30/2009 480.0 2990.0 182.0 110.0 6.7 177 2.88 5.63 26.52 6.72 -119 1.9
7/23/2009 32.6 2580.0 163.0 137.0 6.6 363 3.2 4.38 24.15 7.41 -155 2
8/24/2009 6.6 3200.0 164.0 123.0 6.6 255 2.92 6.24 26.48 7.22 -146 1.9




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Parameter Results

Cell 2
Lab Parameter (unit On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
9/30/2009 10.6 2200.0 176.0 113.0 6.7 244 3.03 3.03 19.57 6.96 -109 1.9

10/26/2009 95.1 2980.0 178.0 149.0 6.7 288 3.1 7.33 17.79 7.33 -110 2

12/14/2009 7.2 2670.0 204.0 130.0 6.6 347 3.07 6.53 15.33 7.13 -141 2
3/8/2010 11.0 2960.0 338.0 131.0 6.6 445 2.88 6.5 18.18 7.98 -143 1.8
6/23/2010 7.0 4260.0 304.0 207.0 6.7 439 4.01 4.89 22.98 8.66 -203 2.6
9/23/2010 11.3 5510.0 350.0 236.0 6.9 543 5.21 5.82 22.18 8.76 -204 3.5
12/23/2010 8.6 6640.0 421.0 316.0 7.0 788 5.51 2.46 13.8 8.34 -83 3.4
3/17/2011 11.9 4300.0 273.0 224.0 6.9 741 4.17 3.53 19.9 8.63 -201 2.7

6/29/2011 10.4 5410.0 309.0 104.0 6.8 44 4.55 3.71 25.08 6.54 -95 3
9/8/2011 21.6 6470.0 430.0 225.0 7.2 691 5.38 2.57 28.61 6.88 -128 3.6
12/5/2011 21.8 7530.0 486.0 311.0 7.7 4.63 24.93 7.09 -120 3.8
3/15/2012 5950.0 493.0 223.0 6.8 -122 3.1
6/5/2012 168.0 7100.0 780.0 393.0 7.1 -132 4.1
9/26/2012 31.3 7,150 691 433 8.3 -102 5.4
12/3/2012 77.2 7,670 1380 384 7 -132 4.4




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 3
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)

1/29/2007 4,400 11,000 370 6.16 330 1.2 8.5 19.4 6.15 -167 7
2/27/2007 4,000 5,700 1,900 280 6.78

3/27/2007 260 5,500 700 250 6.90 120 0.69 7.5 20.5 6.80 -195 4.3
4/27/2007 1,700 2,000 1,200 47 5.50 100 0.25 9.9 16.1 5.40 -141 1.7
5/29/2007 1,200 6,400 760 270 7.00 240 0.71 11.7 26.6 6.50 -197 4.5
6/22/2007 450 5,000 870 170 6.70 230 0.57 11.8 22.3 6.60 -204 3.6
7/27/2007 24 4,300 280 210 6.91

8/24/2007 720 3,680 330 158 6.70
11/27/2007 445 3,490 189 140 6.80 25 18.8 6.80 -42 2.2
1/29/2008 435 3,870 103 154 6.60 15.40 3.40 3.53 19.77 6.92 -154
2/25/2008 184 1,390 190 48.4 6.30 39.80 1.25 491 20.80 6.58 -178 0.8
3/27/2008 558 2,350 309 88 6.50 126.00 2.2 7.50 13.86 6.96 -130 1.4
4/21/2008 190 1040 78 49.6 6.00 91.10 1.30 6.47 17.68 6.93 0 0.1
5/28/2008 215 1,370 68 55.4 6.20 75.10 1.36 4.85 27.95 7.10 -114 0.9
6/23/2008 116 476 74 51.1 5.70 45.70 0.849 5.34 28.77 7.07 -106 0.55
7/29/2008 56 3280 207 133.0 6.70 61.00 3.58 13.49 24.04 6.97 -158 2.3
8/27/2008 171 1,280 155 45.8 6.30 69.30 0.98 5.46 24.02 6.95 -135 0.6
9/23/2008 204 1,440 77 54.6 6.40 80.90 15 4.24 25.25 7.11 -153 1
10/27/2008 1570 74 51.4 6.2 98.00 1.44 8.38 17.97 7.42 -114 0.9
11/20/2008 29 1050 36 18 5.8 127.00 0.937 10.45 13.46 7.14 -65 0.6

1/29/2009 30 530 7.8 5.7 165 0.482 165.00 11.21 6.54 -138 0.31

2/17/2009 4.0 1590.0 74.5 45.9 6.4 176 1.45 11.02 12.85 7.06 -47 0.9
3/30/2009 36.8 966.0 68.2 26.5 6.9 315 0.931 5.72 17.85 6.94 -124 0.6
4/23/2009 3.1 2630.0 154.0 97.2 6.7 343 2.68 3.68 20.11 7.34 -114 1.7

5/27/2009 20.0 1230.0 94.9 49.2 6.3 201 1.19 8.34 23.14 6.58 -95 0.8

6/30/2009 480.0 2720.0 189.0 120.0 6.9 241 3.19 5.38 26.11 6.9 -124 2

7/23/2009 13.3 2930.0 169.0 134.0 6.8 294 3.26 3.9 25.28 7.5 -153 2.1

8/24/2009 6.6 3950.0 224.0 148.0 6.7 256 3.55 6.66 20.77 7.07 -104 2.4




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 3
Lab Parameter (unit On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
9/30/2009 47.9 590.0 127.0 23.7 6.4 318 0.631 5.44 22.03 6.95 -108 0.41
10/26/2009 111.0 1730.0 133.0 70.2 6.6 283 1.86 6.24 20.36 7.45 -142 1.2

12/14/2009 6.0 2920.0 203.0 141.0 6.8 298 3.07 7.29 17.31 7.5 -138 2
3/8/2010 9.0 2810.0 147.0 110.0 6.5 371 2.71 7.41 19.01 7.66 -125 1.7

6/23/2010 365.0 3190.0 1570.0 120.0 6.4 561 3.09 4.07 31.72 8.25 -209 2
9/23/2010 23.3 6350.0 360.0 255.0 7.3 5.72 8.75 24.06 8.7 -28 3.6
12/23/2010 31.4 6480.0 407.0 287.0 7.1 841 5.24 1.87 14.26 8.63 -35 3.3
3/17/2011 80.6 2390.0 257.0 105.0 6.9 661 2.04 2.01 16.96 8.04 -71 1.3
6/29/2011 7.0 4990.0 272.0 236.0 6.9 58.5 4.48 4.24 24.56 6.69 -87 3.1
9/8/2011 14.4 5580.0 352.0 250.0 7.2 310 4.45 1.55 27.49 6.88 -97 2.9
12/5/2011 31.0 4920.0 251.0 186.0 7.2 3.67 22.57 6.9 -95 2.4
3/15/2012 113.0 4650.0 421.0 212.0 6.8 -112 2.6
6/5/2012 69.2 3150.0 459.0 347.0 7.4 -128 3.9
9/26/2012 76.9 3750 402 255 8.4 -98 2.7
12/3/2012 78.4 5550 1310 340 6.9 -108 3.3




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 4
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)

1/29/2007 3,700 6,700 4,800 220 6.23 580 0.75 11.9 11.6 6.13 -181 4.7
2/27/2007 2,800 1,500 1,900 68 5.26

3/27/2007 1,800 1,900 2,500 37 5.30 100 0.25 9.9 16.1 5.40 -141 1.7
4/27/2007 4,000 3,600 2,500 94 5.40 420 1.50 8.3 21.8 7.30 -218 9
5/29/2007 2,400 2,900 2,100 72 5.36 210 0.33 14.2 23 5.10 -156 2.2
6/22/2007 660 2,300 990 79 6.50 360 0.31 11.7 23.1 6.50 -204 2
7/27/2007 240 2,000 470 73 6.41 0.25 4.8 23.1 5.90 -187 1.6
8/24/2007 510 2,390 127 92 6.60
11/27/2007 870 2,990 859 104 6.70 93.2 14.4 6.80 -115 1.9
1/29/2008 415 2,420 228 88 6.40 50 2.35 0.0 10.2 6.88 -197
2/25/2008 397 1,800 408 61.5 6.40 29.5 1.61 5.38 17.7 6.50 -191 1
3/27/2008 738 2,560 391 86 6.40 116 2.23 9.48 13.42 6.90 -126 1.4
4/21/2008 193 1080 86.7 45 6.10 83.8 1.36 7.37 16.29 7.08 0 0.1
5/28/2008 137 774 ND 16.4 5.70 65.9 7.34 6.17 23.01 7.34 -86 0.45
6/23/2008 86 552 43 19.2 5.80 47.6 0.616 4.33 32.16 6.78 -89 0.4
7/29/2008 38 252 25 6.7 5.60 54 0.287 15.07 29.88 7.13 -162 0.18
8/27/2008 231 1,540 276 6.60 74.6 1.41 7.65 20.67 6.85 -149 0.9
9/23/2008 390 1,840 120 87.6 6.50 96.3 3.06 5.84 25.49 7.30 -149 4.1
10/27/2008 503 26 9.5 5.50 109 0.481 8.01 18.39 7.6 -77 0.32
11/20/2008 35 1050 38 18.6 5.8 140 0.918 13.15 14.06 7.01 -1 0.58

1/29/2009 42 1550 108 48.2 6.2 170 1.32 2.25 11.84 6.81 -204 0.9

2/17/2009 31.8 7980.0 972.0 430.0 7.4 201 6.9 11.1 15.81 7.41 -127 4.3
3/30/2009 61.3 5360.0 1580.0 293.0 5.9 302 3.18 6.58 18.65 7.12 -145 2
4/23/2009 51.7 7130.0 951.0 416.0 7.2 303 7.43 6.26 24 7.95 -129 4.7

5/27/2009 74.1 5000.0 666.0 335.0 7.1 259 5.28 6.96 22.62 7.67 -83 3.3

6/30/2009 1230.0 4720.0 556.0 282.0 7.1 310 4.86 5.53 23.65 7.37 -155 3.1

7/23/2009 42.2 6670.0 778.0 434.0 7.2 363 6.63 5.27 25.27 7.64 -184 4.2

8/24/2009 28.2 6700.0 814.0 339.0 7.0 0.172 9.09




Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results

Cell 4
Lab Parameter (unit On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
9/30/2009 53.9 430.0 113.0 12.2 6.2 295 0.464 4.88 21.79 6.75 -137 2.2
10/26/2009 128.0 3740.0 542.0 253.0 7.0 314 4.41 5.87 21.23 7.82 -185 2.8
12/14/2009 30.0 3020.0 324.0 189.0 7.0 385 3.32 5.41 19.79 7.83 -155 2.1
3/8/2010 61.5 3550.0 362.0 130.0 6.7 419 3.37 7.68 18.97 7.16 -103 2.2
6/23/2010 35.3 7070.0 879.0 388.0 7.0 590 6.32 6.74 23.8 8.06 -234 3.13
9/23/2010 50.6 5330.0 632.0 230.0 6.9 823 5.02 7.57 25.96 8.59 -195 3.2
12/23/2010 24.2 8470.0 983.0 413.0 7.2 936 6.09 1.53 13.98 8.89 -155 3.8
3/17/2011 44.8 9490.0 1010.0 493.0 7.2 893 7.4 2.86 21.39 9.11 -79 4.7
6/29/2011 34.4 6070.0 501.0 329.0 7.0 113 4.85 4.26 27.16 6.68 -119 3.2
9/8/2011 80.2 6790.0 644.0 217.0 7.2 868 5.2 1.31 31.85 6.87 -105 3.3

12/5/2011 63.9 15900.0 1490.0 773.0 7.6 12.6 27.91 7.41 -115 8
3/15/2012 94.0 11300.0 962.0 464.0 7.2 -89 5.2

6/5/2012 183.0 12800.0 1440.0 740.0 7.5 29.04 -156 8
9/26/2012 39.7 2210 185 136 8.3 -99 1.7
12/3/2012 76.0 7990 790 400 7.2 -126 4.7




Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 5
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
1/29/2007 650 11,000 880 580 7.30 300 1.20 6.5 22.0 7.18 -219 8.0
2/27/2007 30 1,500 1,400 730 7.48
3/27/2007 110 12,000 800 750 7.30 420 1.50 8.3 21.8 7.30 -218 9.0
4/27/2007 3,400 14,000 1,200 7.20 88 0.32 7.1 16.6 5.50 -143 2.0
5/29/2007 2,800 12,000 130 720 7.37 180 1.50 13.3 27.6 7.30 -203 9.0
6/22/2007 70 14,000 1,300 820 7.50 330 1.50 11.6 25.8 7.60 -124 10.0
7/27/2007 50 8,200 820 430 7.37
8/24/2007 1,980 6,690 1,060 668 6.90
11/27/2007 2,370 12,300 1,170 684 7.50 10 20.9 7.20 -158 7.0
1/29/2008 1380 8,940 726 445 7.00 10.50 7.51 4.36 13.86 7.18 |-126.00
2/25/2008 478 5,430 495 247 7.00 23.10 5.58 14.31 15.23 7.06 |-126.00] 3.50
3/27/2008 978 4,580 385 211 6.70 90.50 4.09 8.95 17.09 7.18 [-117.00] 2.60
4/21/2008 193 4890 517 272 6.80 105.00 5.25 6.19 20.99 6.91 |-146.00] 3.30
5/28/2008 1,560 7,130 689 362 7.10 69.70 9.99 4.22 26.84 7.47 |-179.00] 6.70
6/23/2008 1,540 6,420 740 367 7.00 163.00 7.28 6.50 33.98 7.74 |-151.00] 4.60
7/29/2008 158 6,870 771 430 7.20 129.00 7.32 6.03 35.24 7.52 [-178.00| 4.60
8/27/2008 366 3,400 304 154 6.80 73.60 3.42 4.94 28.57 7.37 |-162.00] 2.20
9/23/2008 1,560 7,240 733 406 6.50 143.00 7.05 5.12 29.42 7.82 |-189.00] 4.70
10/27/2008 42 11,200 1,030 6660 7.40 217.00 9.38 9.41 22.43 8.03 |-180.00| 6.10
11/20/2008 131 10400 984 610 7.2 352.00 9.01 13.43 17.86 8.04 |-164.00] 5.60
1/29/2009 84 7850 755 396 7.2 327.00 6.91 10.19 16.80 7.66 [-172.00] 4.40
2/17/2009 40.2 10700.0 1070.0 601.0 7.4 242.00 9.26 8.59 21.62 7.84 [-155.00] 5.90
3/30/2009 75.9 1890.0 201.0 41.3 6.4 237 1.85 8.05 21.39 7.15 -128 1.2
4/23/2009 51.1 3200.0 377.0 178.0 6.8 316 3.57 5.89 24.71 7.45 -148 2.3
5/27/2009 166.0 1820.0 416.0 79.3 6.3 223 1.86 8.64 21.55 7.31 -98 1.2
6/30/2009 960.0 4610.0 404.0 231.0 7.1 253 4.42 5.31 24.2 7.22 -147 2.8
7/23/2009 67.9 9180.0 924.0 549.0 7.3 304 8.82 7.61 26.68 7.62 -161 5.7
8/24/2009 37.8 8080.0 760.0 380.0 7.1 363 6.99 6.36 26.16 7.54 -191 4.6




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Parameter Results

Cell 5
Lab Parameter (unit On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
9/30/2009 16.8 2470.0 324.0 196.0 6.7 252 3.44 2.46 21.69 7.13 -134 2.2

10/26/2009 98.5 3840.0 441.0 238.0 6.9 286 4.7 4.72 20.75 7.05 -150 3
12/14/2009 16.8 3660.0 399.0 211.0 7.4 397 4.05 6.43 18.72 7.45 -165 2.6
3/8/2010 26.6 4280.0 365.0 215.0 6.8 422 4.02 5.95 20.8 8 -164 2.6
6/23/2010 37.7 10300.0 1050.0 545.0 7.2 405 9.15 1.82 25.56 8.95 -249 5.8
9/23/2010 38.6 6990.0 640.0 323.0 7.0 557 6.19 3.23 25.6 7.5 -205 3.9
12/23/2010 37.4 8200.0 744.0 389.0 7.1 966 6.79 3.82 18.33 8.74 -183 4.2
3/17/2011 103.0 1580.0 318.0 77.5 6.3 731 1.87 2.36 16.2 7.92 -120 1.2
6/29/2011 33.2 7310.0 242.0 158.0 7.0 9.6 6.2 2.03 27.48 6.88 -117 3.9
9/8/2011 25.2 4250.0 368.0 199.0 7.0 318 3.52 1.67 29.72 6.64 -99 2.3
12/5/2011 24.2 4980.0 425.0 211.0 7.5 4.12 27.71 6.83 -102 2.7
3/15/2012 22.3 4450.0 307.0 169.0 6.6 -99 2.3
6/5/2012 97.8 7170.0 897.0 416.0 7.4 -130 4.4
9/26/2012 24.7 2520.0 490.0 281.0 8.3 -107 3.6
12/3/2012 -110 5.3




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Parameter Results-2008

Cell 6
Lab Parameter (unit) On-site Testing Parameter (unit)

Sample |[BOD5 Day | Conductance| COD |Ammonia pH Turbidity | Conductance DO Temp pH ORP TDS
Date (mgl/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
2/25/2008 417.00 1680.00 404.00 55.60 6.30 24.80 1.64 7.90 17.20 6.50 -217.00 1.10
3/27/2008 438.00 1980.00 281.00 65.70 6.40 261.00 1.74 10.68 13.64 7.05 -125.00 1.10
4/21/2008 30.60 505.00 43.00 12.90 5.30 148.00 0.61 5.25 18.81 6.73 0.00 0.00
5/28/2008 68.70 443.00 52.00 16.00 6.50 61.70 0.47 4.36 21.06 6.95 -82.00 0.32
6/23/2008 48.90 479.00 30.00 11.60 5.60 51.90 0.46 7.27 25.62 7.13 -40.00 0.32
7/29/2008 7.40 127.00 1.30 5.20 55.40 0.18 2.54 26.24 6.09 -110.00 0.11
8/27/2008 63.00 281.00 37.00 2.00 5.40 78.90 0.278 4.35 24.14 6.21 -94.00 0.18
9/23/2008 70.50 1580.00 98.00 72.30 6.40 90.50 1.61 5.99 24.66 7.11 -146.00 5.40
10/27/2008 580.00 37.00 13.00 5.50 122 0.58 4.51 19.75 7.21 -39.00 0.37
11/20/2008 61 1080 38 23.8 5.9 160 0.979 17.32 16.31 6.66 55 0.62
1/29/2009 8.4 543 3.3 5.4 192 0.478 10.01 13.46 6.6 -20 0.31
2/17/2009 3.0 920.0 36.2 16.5 6.0 202 0.789 10.72 16.03 7.13 120 0.5
3/30/2009 27.0 922.0 51.4 23.9 7.7 380 0.918 3.69 19.14 6.48 -151 0.58
4/23/2009 730.0 48.2 11.3 5.5 304 0.721 2.29 21.69 6.56 53 0.46
5/27/2009 8.0 1150.0 66.9 3.3 4.4 234 1.75 8.1 22.49 6.96 10 1.1
6/30/2009( 140.0 1380.0 86.7 54.9 6.4 232 1.34 5.53 20.7 7.76 -137 0.9
7/23/2009 10.9 1040.0 48.1 27.3 6.1 246 1.04 5.73 24,14 6.8 -97 0.7
8/24/2009 5.1 885.0 55.3 9.6 5.6 259 0.773 1.87 24.58 6.14 -42 0.5
9/30/2009 46.6 430.0 111.0 11.5 6.2 291 0.463 6.07 21.96 6.89 -153 0.3
10/26/2009 51.7 953.0 169.0 30.8 6.3 286 1.09 5.91 20.4 7.45 -155 0.7
12/14/2009] 1980.0 1680.0 2040.0 29.6 5.4 684 1.85 1.38 17.34 6.26 -112 1.2
3/8/2010 535 2.23 6.91 17.04 7.07 -59 14
6/23/2010{ 1430.0 3350.0 2510.0 122.0 6.2 653 3.4 6.24 24.5 7.81 -150 2.2

9/23/2010{ 486.0 1570.0 750.0 42.5 6.2 981 1.61 8.44 25.25 8.45 -95 1
12/23/2010 66.0 2590.0 463.0 83.7 6.6 999 2.15 1.95 15.6 8.75 -139 14
3/17/2011f 267.0 2330.0 534.0 73.6 6.5 727 1.98 2.47 18.54 8.16 -119 1.3
6/29/2011 4.2 2780.0 137.0 107.0 6.6 49.2 2.14 2.69 29.6 7.6 -26 1.4
9/8/2011] 126.0 2860.0 492.0 134.0 6.8 354 2.47 27.34 6.53 -78 1.6
12/5/2011 2610.0 119.0 90.0 6.9 2.16 24.03 6.64 -78 14




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Parameter Results-2008

Cell 6
Lab Parameter (unit) On-site Testing Parameter (unit)
Sample |[BOD5 Day | Conductance| COD |Ammonia pH Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (@) -- (mV) (g/L)
3/15/2012f 182.0 3410.0 168.0 121.0 6.4 -75 1.9
6/5/2012] 130.0 4080.0 284.0 209.0 7.6 29.08 -134 2.6
12/3/2012| 133.0 8160 474 445.0 6.9 -148 4.8




Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results

Leachate Pond

Lab Parameter (unit

On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
2/27/2007 3,500 2,000 2,000 46 5.37
3/27/2007 2,200 2,400 2,500 49 5.40 88 0.32 7.1 16.6 5.50 -143 2.0
4/27/2007 2,900 2,900 2,500 66 5.70 88 0.32 7.1 16.6 5.50 -143 2.0
5/29/2007 2,400 2,800 2,200 84 5.96 260 0.37 10.6 32.0 6.05 -157 2.3
6/22/2007 960 4,200 1,500 150 6.90 360 0.51 11.8 23.8 7.10 -274 3.2
7/27/2007 600 2,900 1,300 100 7.98
8/24/2007 2,160 2,130 2,210 64 6.80
11/27/2007 848 1,860 1,150 68 7.00 130 208 5 9.9 7.30 -106 1.3
1/29/2008 110 1390 47.1 6.9 152 1.26 3.34 8.14 7.09 -60
2/25/2008 247 1510 242 50 6.80 72.90 1.47 7.26 14.74 6.91 |-113.00] 1.00
3/27/2008 618 1630 488 51 6.60 171.00 1.57 12.70 12.04 7.03 -73.00| 1.00
4/21/2008 178.00 1440.00 269.00 66.20 6.90 131.00 1.78 2.94 15.59 7.52 0.00 0.10
5/28/2008 131.00 874.00 54.00 33.80 7.10 103.00 0.84 12.42 21.91 7.46 40.00 0.55
6/23/2008 134.00 771.00 90.00 34.00 7.30 112.00 0.87 10.89 29.54 7.33 -50.00 | 0.56
7/29/2008 79.80 735.00 77.00 27.80 6.90 105.00 0.75 17.37 31.34 7.25 27.00 0.49
8/27/2008 69.00 1020.00 70.00 34.80 7.30 134.00 0.873 9.17 27.04 7.23 -79.00 | 0.58
9/23/2008 192.00 1300.00 272.00 54.70 7.00 199.00 1.34 1.32 21.20 7.02 |-206.00] 0.90
10/27/2008 1310 67 51 7.4 153 1.19 13.39 12.57 7.79 -119 0.8
11/20/2008 74 1040 52 38.7 7.3 281 1.02 17.32 8.13 7.9 -48 0.7
1/29/2009 42 1,360 62 40 7.0 464 1.3 15.2 7.83 7.39 -31 0.8
2/17/2009 9.0 1290.0 63.2 38.4 7.4 389 1.2 19.95 11.66 7.68 -21 0.8
3/30/2009 63.0 978.0 51.6 27.3 6.5 324 1 10.03 17.81 7.45 -74 0.6
4/23/2009 771.0 32.2 18.2 7.0 424 0.784 8.81 22.34 7.97 -27 0.5
5/27/2009 695.0 68.9 24.6 6.5 277 0.682 6.95 24.92 7.31 -36 0.44
6/30/2009 102.0 1100.0 64.0 26.0 6.9 256 1.05 6.69 25.97 6.81 36 0.7
7/23/2009 1140.0 50.8 31.3 7.4 318 1.16 7.04 28.77 8.03 45 0.7
8/24/2009 27.0 962.0 91.2 25.4 7.3 267 0.853 8.62 28.47 7.92 51 0.54
9/30/2009 10.8 716.0 73.0 27.0 7.0 284 0.789 4.2 19.75 7.12 -41 0.5




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Leachate Parameter Results
Leachate Pond

Lab Parameter (unit

On-site Testing Parameter (unit)

Sample BODS5 Day | Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
10/26/2009 119.0 721.0 46.0 29.7 7.6 371 0.825 8.91 16.54 8.08 8 0.53
12/14/2009 336.0 1280.0 704.0 27.2 6.2 465 1.44 8.55 10.2 7.66 -109 0.9
3/8/2010 259.0 1640.0 438.0 44.8 6.9 563 1.6 10.24 13.56 8.41 -118 1
9/23/2010 260.0 1380.0 480.0 32.7 6.8 634 1.26 6.11 22.25 8.29 -149 0.8
12/23/2010 103.0 1830.0 355.0 59.2 7.2 999 1.61 2.41 5.13 9.16 -91 1
3/17/2011 179 1460 410 45.7 7.1 999 1.15 3.34 21.85 8.57 -152 0.7
6/29/2011 52.2 2250 239 79.3 7.7 49.2 2.14 2.69 29.6 7.6 -26 1.4
9/8/2011 156 2350 421 99.4 7.3 2.04 31.92 6.73 -101 1.3
12/5/2011 20.6 2400 184 97.7 7.6 2.14 20.32 7.3 -106 1.4
3/15/2012 39.1 2950 237 103 8 111 1.6
6/5/2012 40.5 2650 277 99.4 8.2 90 1.7
9/26/2012 26.5 1520 155 86.7 8.3 -93 14
12/3/2012 18.4 2930 165 147 7.8 81 2
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