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Executive Summary

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 early 2014.

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
recirculation then the operators will move to a year-round wetting program that will further
reduce the amount of leachate hauled to the WWTP.

The last stakeholder meeting that was held in September 2012 at the Buncombe County
landfill involved discussions on the project goals. Section 6 has an update on the progress of
the action items established during that meeting.
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Executive Summary

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. Portions of the retrofit system may be re-activated to collect gas as deemed beneficial by
the site operator.

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 2.97 million gallons of leachate has been recirculated since the program began,
resulting in 593 less truck trips to the wastewater treatment plant (WWTP). That has provided a
savings of $227,185 in avoided hauling and treatment costs. 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.

Buncombe County has received a record amount of rainfall during the first half of 2013. The landfill
has already received 28 inches of rainfall, resulting in double the amount of leachate generated
compared to first half of 2012. This has significantly reduced the ability to recirculate leachate due to
saturation of waste in the retrofit area of the bioreactor.

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 registered 28,784 carbon credits in
2012 which is equivalent to offsetting gas emissions from 5,997 passenger vehicles.
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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 report is to
present the data collected in the first six months of 2013. 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-
5cm/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.

PW: XM1-6447-64253-02.03.40/AAT837_Section 1 1-1
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Figure 1-1 Buncombe County Solid Waste Management Facility
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Section 1 e Introduction

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.

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 teleconference, NCDENR, University of Florida, Buncombe County
management, and CDM Smith engineers.
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Section 2
Project Description

Ohth

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.

2.1 Retrofit Bioreactor
2.1.1 Leachate Recirculation

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.

PW: XM1-6447-64253-02.03.40/AAT837_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.
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Figure 2-3 Surficial Gravity Trench Detail
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Section 2 e Project Description

2.1.2 Gas Collection

Twenty five (25) vertical gas collection wells were installed in Cells 1-5 as shown in Figure 2-4. 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 2-5.
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.

(:sDn!I‘ith PW: XM1-6447-64253-02.03.40/AAT837_Section 2 25
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Figure 2-5 Landfill Gas Projections Using LandGEM Model

2.2 Build-As-You-Go Bioreactor

Phase 2 is a build-as-you-go bioreactor system which means that the infrastructure is installed in
stages as the waste is being placed. The build-as-you-go approach will provide a more extensive
wetting of the waste and earlier capture of landfill gas. The first stage of the Phase 2 system was
installed in Cell 6 in 2012.

2.2.1 Leachate Recirculation and Gas Collection

The first phase of installation in Cell 6 was completed in July 2012. This includes six HITs for both
leachate recirculation and gas collection as shown in Figure 2-6 and 2-7. 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. The plan for recirculating leachate
and collecting gas is described in Section 6.
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Section 2 e Project Description

Figure 2-7 Horizontal Injection Trenches in Cell 6

2.2.2 Temperature Probes

Thermocouples were installed in six (6) locations around the Cell 6 HIT in July 2012 as shown in
Figure 2-8. These thermocouples consist of a stainless steel temperature sensor with a lead cable as
shown in Figure 2-9. 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.
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Figure 2-9 Installation of Thermocouples in Cell 6
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2.3 Landfill-Gas-To-Energy

Buncombe County built a landfill gas-to-energy (LFGTE) facility at its bioreactor landfill to take
advantage of the accelerated gas generation. A request for proposals (RFP) was advertised to evaluate
private sector interest. At the same time, CDM Smith developed project cost and revenue estimates
under a scenario where the County would self-finance the project.

Comparison of nine energy developer proposals to the self-financing option showed that the net
revenue would be substantially more if the County self-financed the project. The County elected to
proceed without a developer. CDM Smith designed and permitted the LFGTE facility which includes a
1.4-MW generator set, gas conditioning system, and a well field consisting of 25 vertical wells. CDM
Smith completed design and permitting of the facility under a fast track approach to reach “shovel-
ready” status for ARRA funding. After successfully demonstrating the project’s merits, the County was
awarded a $3 million grant. The County completed construction of the LFGTE facility in November
2011. The inaugural ribbon cutting ceremony in May 2012 is shown in Figure 2-10
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Figure 2-10 Inaugural Ribbon Cutting Ceremony
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Section 3
Monitoring Program

Ohlth

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

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

PW: XM1-6447-64253-02.03.40/AAT837_Section 3 3-1
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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
. COD

- Ammonia

= Specific Conductance
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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. The plates are surveyed
quarterly to monitor the rate of waste settlement.

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.
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Section 4
Collected Data

The monitoring data collected from 2007 through June 2013 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

samplevear €M1 Cell 2 cell 3 Cell 4 cell 5 Cell 6 Le:;::te
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) i
Subtitle D Liner Alternative Liner SUb.t itle 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 0 1,850 1,220 3
Jan.-Jun.
2013 NA 60 275 0 400 500 1
Cumulative NA 268 7,307 26 18,740 23,885 4

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.
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Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Figure 4-1 Monthly Leak Detection Volumes
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Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Figure 4-2 pH
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Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Figure 4-3 Specific Conductance
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Section 4 e Collected Data

Buncombe County Solid Waste Management Facility
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Subtitle D landfill
Leak Detection System
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Figure 4-4 Oxidation Reduction Potential
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Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Figure 4-5 BOD5

-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

4-6

I'I'lith PW:XM1-6447-64253-02.03.40/AAT837_Section 4




-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

Section 4 e Collected Data

Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Section 4 e Collected Data

Buncombe County Solid Waste Management Facility
Subtitle D landfill
Leak Detection System
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Figure 4-7 Ammonia
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4.2 Leachate Collection System

Section 4 e Collected Data

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

Cell1 Cell 2 Cell 3 Cell 4 Cell 5 Total Rainfall
(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (inches)
Subtitle D Liner Alternative Liner
Nov.-Dec.
2007 9,723 487 20,898 11,382 11,675 981,305 1,035,470
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 40
Jan.-Jun.
2013 185,953 111,305 359,934 604,706 567,879 3,593,207 5,422,984 28
TOTAL 922,412 187,110 639,162 1,417,129 1,391,691 43,625,021 | 48,182,525 186
4-9
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Lab Parameter: BODS
(mgiL)
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Figure 4-8 BOD5 of Leachate
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Lab Parameter: Conductance
(pmhoiecm)
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Figure 4-9 Specific Conductance of Leachate
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Lab Parameter: COD
(mgiL)
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Figure 4-10 COD of Leachate
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Lab Parameter: Ammonia
(mg/L)
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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
(g/L)

12.0

100

8.0

g/L

6.0

40 -

20

0.0 , E : ; . : : _ _ . \

& Celll — = Cell2 Cell3 —=— Cell4 —a—CellS —+— Cell6 —+— Pond

Figure 4-14 TDS of Leachate
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4.3 Leachate Recirculation

Figure 4-15 shows the cumulative quantity of leachate recirculated from 2006 through June
2013. Approximately 2.97 million gallons of leachate has been recirculated. The annual leachate
recirculated is presented in Table 4-3.
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Figure 4-15 Cumulative Volume of Leachate Recirculated
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Section 3 e Monitoring Program

Table 4-3 Leachate Recirculation Volumes

HITSD,E,  co11A,B, SGTs2A,B, SGTs3A,B, HITsA,B, S0 °2A  SGTs5A  Annual
and F andC(gal) andC(gal) andC(gal) andC (gal) and 48 and 58 Total
(gal) . . . £ (gal) (gal) (Gallons)
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
Jan.-Jun.
31,270 4,470 7,130 6,430 5,290 54,590
2013
Total 1,276,298 | 209,050 227,455 204,937 867,151 103,054 | 77,925 | 2,965,870

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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4.5 Settlement

The location of the ten (10) settlement plates installed within the retrofit area is shown in
Figure 4-17.

Figure 4-17 Settlement Plates in Cells 1-5, (Plate locations are shown circled with cloud outline.)
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Section 4 e Collected Data

Figure 4-18 compares the measured settlement from July 2006 through July 2013 to the quantity of
leachate recirculated in Cells 1-5.

Date (Years)
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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:

= 2013:0.77 tons/cy
= 2012:0.86 tons/cy

= 2011:0.63 tons/cy
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Section 5
Project Assessment

Ohith

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 800-5,000 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.
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Figure 5-2 Conductance of Leachate Pond, LDZ, and GW Samples
(Values are averages of testing results for the six cells and all GW monitoring wells.)
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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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Section 5 e Project Assessment

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.

LCSvs LDZ
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Oct-06 lun-OT Feb-OR Oct-08 Jul-02 Mar-10 Now-10 Juk11 Apr-12 Dec-12 Aug-13
Date

- LCS ~&—LDZ

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 June 30th, 2013, a total of 2.97 million gallons of leachate has been recirculated, resulting in 593
avoided truck trips to the wastewater treatment plant and a savings of $227,185 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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Section 5 e Project Assessment

5.3 Leachate Recirculation

The ability to recirculate leachate has been hampered by the saturated state of the landfill Buncombe
County has received a record amount of rainfall during the first half of this year. About 50 inches of
rain has been measured at the Asheville Regional Airport so far this year, more than double the
amount through this point in 2012 as quoted in an article by Citizen-Times (http://www.citizen-
times.com/article/20130723/NEWS/307230022 /Record-rainfall-Asheville-July) local news in July
2013. Table 4-2 indicates that the landfill has already seen 28 inches of rainfall during the first half of
this year resulting in double the amount of leachate generated compared to first half of 2012.

5.4 Relocation of Condensate Discharge Line in Cell 4

The condensate discharge line from the gas wells around cell 4 was constructed incorrectly and
connected to the Leak Detection Zone Riser. All condensate discharge lines connect directly to the
leachate sump riser; the condensate line for cell 4 was disconnected from the leak detection zone and
reinstalled correctly into the leachate sump riser at cell 4.

5.5 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-6:100degF

= VW-24:110-130degF
= VW-10:104-108 degF
= VW-18:110degF

= 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.
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Section 5 e Project Assessment

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
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Section 5 e Project Assessment

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

5.6 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 registered 28,784 carbon credits in
2012, which is equivalent to offsetting gas emissions from 5,997 passenger vehicles.

5.7 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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Section 6
Stakeholders Meeting

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

The following are the various topics discussed during the meeting along with follow-up
activities performed.

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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Section 6 e Stakeholders Meeting

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 plane 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.

Follow-up Activities: The County is planning to execute this plan in the latter half of this year.

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.

Follow-up Activities: CDM Smith had contacted Ed Holmes & Associates to perform survey on a 50-ft
grid over the final slope areas to reduce the annual cost. The cost is estimated at $2,500 per survey.
The County is moving forward to start surveying in the latter half of this year.

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). HITs 64, 6C and 6E
will be used for collecting gas. Temperature data and gas flow rates will be measured prior to leachate
recirculation to get a background reading. 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.

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

Follow-up Activities: Temperature data is currently being measured to get background readings. A
water balance will be prepared later this year prior to recirculating leachate in Cell 6.
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Section 6 e Stakeholders Meeting

y -._\-Lea\cha"tg Recirculation
_« Thermaocouples

™ _~ Gas Extraction

Figure 6-1 An 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.

Follow-up Activities: Small flare has been fixed and is currently operational.
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Section 7
Recommendations

Oiith

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

Refer to Section 6.2.

7.1.2 Measuring Settlement

Refer to Section 6.3.

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 Alternate 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.

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.

PW: XM1-6447-64253-02.03.40/AAT837_Section 7 7-1
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Final Project Agreement
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USEPA PROJECT XL
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Buncombe County Solid Waste Management Facility
Alexander, North Carolina
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L Introduction to the Agreemeni
A, Description of the Project and Its Purpase

Under this proposed X1. Project, Buncomhe County, North Carolina proposes ta congtruct the
necessary infrastructure and operate a combined leachate recirculation and gas recovery sysiem
{commeonly referred to as a “bioreactor” system) az its Subfitle D landfill. Research has shown
that there are numerous environmental henefits that ean rosult from operating & sanitary landfill in
such a manner. The primary goal of this project will be to demonstrate that leachate can be safely
recirculated over an alternate liner system at a full-scale level (something that is not currently
allowed under the Subtitle D landfill regulations, 40 CFR Part 238), and provide more data to
substantiste the expected superior environmental and cost savings benefits. Tt is further hoped
that data from this project can be used to support regulatory changes that will allow this type of
project to be implemented at similar tacilities across the country. It should be noted that, bacanse
the County will be making tremendous capital investments in facilities, it is requesting that it be
allowed to expand the system to tisture cells assuming the project is successful and if enabling
regulations are not promulgated in the meamime. This could potentially extend the 1erm of the
agreement ko more than 25 years. Priar to implementation bevond cells 3, 4 and &, the parties to
the agreement witl evaluate the progress to that point to determine whellier or not to proceed
with the remaining cells.

Buncombe County proposes an accelerated stabilization full-scale landfill pilot. The pilat would
potentially encompass all 13 cglls of the Buncombe County Municipal Sofid Waste Mznagement
Faciliry While other bioreactor studies have been condocted within this couniry and in Europe, many
ofthose ather bioreactor studies have been developed only at the bench scale or ag pilot-scale studies
which focused on a smatler, more controlled area. Buneambe Counly is seeking regylatory flexibility
through Praject XT.. Project XL allows regulated entities to condust pilot projects, within a speified
scope, Lime, and on a sile-specific basis i identily better ways to accomplish environmental benefits.
The value in proposing the accelerated stabilization landfill at Runcombe is that it would provide
superior environmental benefits (e.g., monitoring, gas collection, available data), in addition to cost
savings £ the County and the local restdents.

First, one of the obvious differences between this pilot and other bioreactor landfills would be the
scope of the experiment to be conducted. Buncombe proposes 1o conduct a large-seale (16 cell),
fully contralled binresctor landfill sitc. Runcombe County 15 the enly known site to propose & [Ull-
scale pilot, in the true sense of the word. Thereis valuein thal alune. Second, the value in condueting
4 bivreactor pilot project at Buncombe County ifandfill in spite of other existing bioreactor
experiments is because there are differcnces in the peographical context, and in State requirements
for most projects. Third, another difference befween the Buncombe site and oihers includes the
proposed cemparison between several existing and proposed cells on their own site. This comparison



would involve recirculating leachate and vomparing Cell 1 and Cel! 2 (composite liner), with Cells
3-1Q (alternate, State-approved liner).

Buncombe County has developed their proposal for the bioreactor landlill based on the inclusicon of
all ten cells of the landfill.  The infrastructure for the accelerated stabilization would require a
substantial investment tn the landfill of one million dollars. Buncormibe County has conducted their
research, has the necessary technical expertise to run such a bicreactor landfill, and is confident of
the projected results. [Fthe projcet were to be scaled-hack to be less inclusive than the ten cells {e.g.
cells 3-5 ), much of the cosr effectiveness of the project would be lost.

Characteristics of waste streams change over time. As market preferences shifl, and consumer
interests change, the overall characteristics of waste going in to the landfill aver time may change
By allowing a project that contcmplates the life of the landfill {(ag opposed to & few cells) infarmation
concerning the behavior and effectivensss of bioreactors, EPA hopes to gain information about
impagt these types of changes have on the hioreactor.

EPA is also taking into zecount the long-term fiscal and physical platning neccssary to optimally
design and run a landfill. ~Viewing the whole landfill as a system, EPA has deternined that this
project pravides an good apportunily te pilet the use of bioreactor 1echnology over an alternative
liner aystern. Al ather current safeguards and regulatory requirements that apply to bioreactors will
remain in place,

Description of the Project Site:

The Buneombe County Salid Waste Management Facility was opened in September 1997, In
addition to a Subtitle D landfill disposal area, the facility has a C&D landill, a wood waste
mulching facility, a convenience center for residential waste disposal and reeycling, and drop-off
areas for white goods and tires, The Subtitle I} landfill disposal area compuises approximately
|00 acres of the mere than 600-acre site. The landfill has been designed with 10 separate disposal
cells that will be canstructed sequentially over the estimaled 30-year lift ot the facility. Cells 1
and 2, which comprised Phase I of the landfill, were constructed with the standard Subtitle D
composile liner system (i.e., two feet of clay with a permeability less than or equal to [ x LO7
cm/sec in combination with a 80-mit HDPE synthetic liner) as described i 40 CFR, 258.40(b) and
Sevtion . 1600 of the North Carolina Solid Waste Management Rules. In 1999, Cell 3 was
canstrnered with an alternate eomposite liner system (L3-inches of 107 cni/sec clay, a
geosynthetic clay liner [GCL], and a 60-uil BDPE synthetic liner). The State of North Carolina
did not allow elternate liners until 1998 The County recently bid and expects to begin
construction by August, 2000 on Cells 4 and 5 which will also be constructed with the allernate
liner system. This agreement is intended to potentially cover all tan cells of the landfill, with a
decision point for the parties and stakeholders contingent upou a teview and evaluation of data



from cells I-5 as well as an assessment of project success every five years which will coincide
with the decisions Lo renew (he land[il's operating permits.

As noted previousiv, both the Federal and State regulations allow leachate resirculatinn over the
standand compasite liner system prescribed in Subtitle D, however, netther aliow it over cells
eonstructed with alternaie finers. On Cell 3, the alternate Jiner system saved Bunrcombe County
neariy $400,000 as compared with the standard composite system. It is estimated that the County
will save a total of $5 million through build-out of the facility it the alternate liner system is used.
Other potential cost savings from the project include:

m 35 - $10 million in reduced construction costs for additional landfll capacity if an
increase of 2024-30% in additional wastc volume can be achieved due to rapid waste
decomposilion duting aperations; and,

w 39 million if leachate havling and off-site treatment can be eliminated,

Maintaining the region’s pristine surface water and groundwater, and clean air, are high priorities
tor the Counly’s elected officials and stalfl The proposed leacliele recirculation and gas recovery
gystemn will serve to support these goals.

Combining leachate recirculation with gas recovery at a Subtitle D landfill has been shown at the
pilat seale to provide numerons cavironmenial benefits. Currently however, the Subtrtle D
regulations restrict leachate recirculation to only those land(ills thal lave been cunstructed with
the standard composite liner system prescribed in the reguiations (i.e, two feet of elay with a
permeahility of not more than 107 cm/sec and a 60-mil HDPE synthetic liner). The goal of this
XL Project will be 10 demonstrate that leachate can be safely recirculated over equivalent,
alternate liner systems (which in many cases are less expensive than the conventional Subtitle D
composite liner system) and thus provide the basis for future regulatory changes that will allow
this superior environmental performance to be achieved at similer facilitics across the country.
The superior environmental benefits that Buncombe County expects to aclieve with this project
are:

= Rapid organic waste conversion/stabilization leading to rapid setilement, increased gas
vield ang capture, improved leachate guality, reduced past-clasurc eosts, and reduction in
the potential for uncontrolled refeases of leachate and/or gas to contaminate the ground
water ur air during the post-closure phase should a containment system failure ocenr

»  Maximnising landfill gas capture for better and more efficient energy recovery and
teduction of figitive pir emissions. Studies to determine the market and feasibility for use
of the enriched gas produced during recirculation of leachate will be conducted as part of



ihis XL project. Reduction in air quality impaets fom the facility is of primary importance
since air inversions and the resulting degradation in air quality are common in the
mauntaing, '

w lrncreased landfill disposal capacity doe to rapid settlement during the operational period
that feads tc more economical operations, deferred capital costs for additional land BT
capacity, and delay in the siting and construction of a new facility.

m  Improved leachate quality and a reduction in leachate quantity. Research hay shown that
leuchate recirculation allows for: more time for decomposition of organic contaminants;
adsorption of certain inorganic conlaminants into the soil/waste matrix; and, enhanced
chemical reaclivas such as metals precipitation Al of these processes will imprave the
quality of the leachate that is discharged to the local publicly owned treatment works
{POTW) whieh should reduce any strain an the facility caused by the leachate. The
quantity of leachate iy reduced through adsorption by the waste and soil as well as by
ennsumption during biological activity. Because leachate ffom the Bunvombe County
facility is hauled by tanker truck to the POTW, a reduction in the amount of icachatc
requiring treatrnent will result in fewer tenker trucks on the roads creating a safer situation
for nearby residents

» Reduction in post-closure eare, maintenance, and risk through rapid waste slabilization,

Therelore, to realize these superior environmental henefita as well as the cost savings discussed
previously, Buncombe County is requesting that U.S. EFA and the State of North Caroling,
Department of Envizonment and Natural Resources (NCDENR) grant site-specific regulatory
flexibility from the prohibition in 40 CFR 258.28, Liquid Restrictions, which prokhibits the
rectreulation of leachate over cells constructed with an alternative Hner.

Some studics indicate that the amount of leachate generated at must landfills, even these in wet
climates, will not be encugl o wtally saturate the waste mass thereby not nchicving maximum
waste decomposition. Bungombe County is requesting additional flexibility in 40 CFR 258.2% to
allow the addition of supplemental liquid to the waste mass should the amaunt of leachate -
available becoue limiting 2| any time during operations. Water diverted from the neighboring
French Broad River will he the only source of supplemental liquids circulaled. Buncombe County
requests similar flexibility from NCDENR. for supplementaf liquid addition if needed.

W is recognized that the addition of supplemenlal liquids may decrease the sirength of the waste
mass and, il not designed properly, decrease the stability of the landfill. Prior ta adding any
supplemental liquids to the facility, Buncombe County will prepare 2 comprehensive landfill
statnlity analysis under recirculation conditions with supplemental liquids. Buncombe County wil



submit this analysis to twa of the three following university professors who are recognized as
experienced m the field of geatechnical engincering in general and landfiil slope stability
specifically: Dr. Timothy Stark, University of Iiinois; Dr. Craig Benson, University of Wiscansin;
and, Dr. Robert Koerner, Direxe! University. The County will ineotporate comments from these
professors into a final stability analysis for their final review. The County will forward the avalysis
alung with letters from the reviewing professors stating that the lndfill should remain stable under
the operating plan devclapcd by the County, to the USEPA and the State of Narth Carclina for
concurrence prior to adding any supplemental liquids. Should two of the professors mentioned
above be unable 1o conduct the review, the County will suggest an alternate that is accepiable to
USEPA and the State.

Finally, Buncombe County intends Lo coulinug (o recireulate leachate consistent with this
sgreement and in compliance with all applicablc regulations throughout the landfill as long as gas
generalion dala shows that biclogical sctivity continues and leachate flow and quality data show
that improvements in leachate quality and reductions in guantity arc occurring. It is expected that
this will eccur long after each cell has reached its permitted final grade. As long as these
processes are ongoing, it is expected that waste decomposition and the resulting scttlement will
centinuc to aceur  As mentioned above, one of the superior environmental benefits expected
from this project is the addilicnal airspace for wasle dispusal made available by more rapid waste
settlement,

R. Description of the Facility and Facility Operations/Commnnity/Gengraphic Area

The Buncombe County Solid Waste Managernent Facility (BCSWIMF) is an existing Suhtitie T
landfill permitted by NCDERR, Solid Waste Scetion  The 800+ acre facility is located in northern
Buncombe County about two miles trom the Madison County ine. NC 251 borders the facility to
the south and west. Access to the gite is from the northwest off of Panther Eranch Road (SR 1745},
A prominent physical feature of the facility is the French Broad River that borders the site 1o the
south and west. The BCSWMF accepls non-hazardous mumicipal solid waste generared within the
County for disposal in the Subtitle £ landfill portion of the site. Clonsiniction and demolition waste
is accepted and disposed of in an approved construction and demalition debris landfill also located
onthesite. Tires and white goods are accepted as well and they are processed prior to being shipped
off-site for recycling and/or disposal. Wood and yard wastes arc processed into mulch and sold to
the public. Common household recyclables are also collected at the facility,

Since opening in September 1947, the Buncombe County Solid Wasle Management Facility has
received several prestigious awards including:

= 1998 Honors Award for Engineering bxcellence from the North Carolma Consulting
Engineers Council.



n 1999 Gold Award for Quistanding Tmegrated Solid Waste Management Program from
the North Carolina Chapter of the Sclid Waste Association of North America (NC
SWANA) . :

» 1999 Brenze Award for Excellence in Solid Waste Management in North America,
Landfill Category, from the Solid Waste Assuviation of North America (SWANA).

» 2000 Award for Qutstanding County Prog;fam from the Noith Carolina Association of
County Commissioners for its Hazmrdous Waste Handling, Reduction, and Education
Program.

The Subtitle D landfill portien of the BCSWMF comprises 100 acres. The site has heen
segregated into L0 distinet celis of varying size depending on topography. Cells 1 and 2, which.
combined are approxnately 14 acres in size, were constructed as part of the injtial facility
canstruction. Both of these cells were constructed with the standard Subtitle D compaosite liner
systenl. Two feet of crushed stone was used to construct the protective cover/lenshate collection
and drainage system. The synthetic liner is protected against abrasion and puncture from the
srone and waste by 2 28-nz_ fabric cushinn. Leachate is drained to a sump area located in each of
the ten cells and then pumped to an on-site lined, leachate storage lagoon with 1.5 million gallens
of capacity. Leachate is currently hauled approximately seven miles by tanker truck 1a a
wastewater treatment plant owned and operated by the Metmpthan Sewrage District of
Buncombe County (MSD).

The majority of ground waler underlying the BCSWME lies within a fractured hedrock aquifer
aystem. Pepth to pround water varies considerably across the site ranging from abeanut five feet in
the low Iying areas {0 as much as 200 feet along the ridge lines. Because of'the complexity of the
ground water flow regime, it was decided during permitting that a standard perimeter network of
ground water monitoring wells would need to be supplemented by an additional monitoring
system. The altermative menitoring system agreed upon consists of a synthetically lined collection
aren located three feet below the botiom of the composite liner system. The lined area mirrors the
bottom grades of each cell. The extent of the liner was determined by the wetted perimeter in the
cell under precipitation from the 100-year storm. Any water collected in the alternative
monitoring system drains to a sump and then out of the landfill through a sealed pipe. Samples
are taken from the pipe during each seus-anmual ground water monitoring event. There are
currently nine ground water monitaring wells located around the perimeter of the site. Additional
wells will be added as the Subtitle D portion aof the site is expanded

The BCSWIME is located in a rural part of Buncombe County, Surrounding land uses within one
mile of the site are predominantly rural residential with some small agricultural activities. In 1992,



during initial permitling of the site, there were 34 residences localed within one-quarter mile of
the site. Therc has not heen any widespread development. in ihis area in the intervening vears.
thus the number of residences is relatively the same, The majonty of homes are located to the
easi gud northeast of the site. There are neither water nor sewer utilities nzar the site nar any
industriat buildings  There are four primary roads within one-gquarter mile of the site. Each road
is a state-designated, lwo-lane roud.

C. Purpose of the Agreement

This Final Project Agreement (Mthe Agreement™) is a joint statement of the plans, intentions, amd
-commitments of the U.S, Environmental Proteclion Agency (“EPA”), the State of Narth Caroling,
ang Euncombe County, Merth Carolina to carry out this project appraved for implementation at the
- aounty’s solid waste management facility site near Alexander, North Carolina, This Project will be
part of EPA”s Project XL program to develop innovative approaches to environmental protection.

The Agreement does not create [egal rights o1 obligations and is not an enforceable contract or a
regulalory action such as a permit or a rule. This applies to both the substantive and the proceduryl
provisions of this Agreement While the parties to the Agreement fully intend v follow these
procedures, they are not legafly obligated te do so. For more detail, please refer to Seotion VI (Legal
Basis for the Agreement), .

Federal and State llexibility and enforceable commitments deserihed in this Agreement will be
implemented and became effective threugh a tegal implementing mechanist such 28 1 rule or permit
moedification.

All parties to this Agreement will strive for & high level of cooperation, communication, and
coordination to assure successtill, cifective, and efficient implementation of the Agreement and the
Project,

D. List of the Parties that Will Sign the Agreement

The Parties Lo this Final Project XL Agreement are the United States Environmental Protection
Agency (EPA), County of Buncombe General Services Depariment, aud the State of North Carolina,



E List of the Project Contacts

County of Buncambe

General Services Department

30 valley Strect

Asheville, North Caralina 28301
Contact: Bob Hunter, Director

State of North Carclina

Department of Environment and Natural Resources
Livision of Waste Management

Suolid Waste Section

4407 Oberlin Road, Suite 150

Raleigh, North Carcline 27605

Contact:  Dexter Matthews, Segtion Chief

U. 8. Envionmenlel Protection Agency, Region 4

Atlanta Federal Center :

fil Forsyth Street, SW

Aflanta, GA 30303-3104

Contaet: Michelle Cook Region 4 Project XL Ceordinator

TI. Detailed Description of the Project
A Suwmnmary vl ihe Pruject

Sanitary Jandfilling is the dominant method of solid waste disposal in the United States,
aceounting for about 217 million tons of waste annually (UL.S. EPA, 1997). The annual
production of municipal salid waste in the United States lias more than doubled singe 1960, In
spite ufl increasing rates of reuse and recycling, pepulation and economic growth will continue to
render landfilling a8 an important and necessary component of solid waste management,

in a landfill which incorperates combined leachate recirculation and gas recavery, controlled
qurantitics of liquid are added, and circulated through waste as appropriate, to accelerate the
natural biodegradation em cumpusting of solid and liquid waste compotents. This process
significantly increases the biodegradation rate of waste and thus decreases the waste stabilization
and composting time (5 to 10 years) relalive v what would occur within a conventional landfifl
{30 years, to 50 years or more). If the waste decomposes (i ., is composted) in the ahsence of
oxygen {anacrohically), it produces landfill gas LandBl gas is primarily a mixture of methane, a
potent greenhouse gas, carbon dioxide, and VQC's, that are locel air poliutants. Methane is also a



fuel. This by-product aflandfill waste decomposition (composting) can be a substantial
renewable energy resource that can be recovered [ur eleclrieily or other uses. Other benefits of
this type of {andfill operation include: increased landfill waste settlement {and therefore an
increase in landfill cepacity and life); improved leachate quality, possible reduction of landfll post-
closure efforts required, landfill mining, and, abatenienl of weenhouse gases theough highly
efficient methane capture over a much shorter period of time than is typical of waste management
throngh converdional landfilling.

B. Speciﬁc project elements

Buncoube County intends Lo construct and operate a combined leachate recirculation and Lk
recovery system throughout its 100-acre Subtitle D landfill arca.  Currently, Cells -3 of the 10-
cell design are in operation. These cells cover approximately 23 acres. Cells 4 and 5, which will
cover approximately 20 acres, are expected to be under construction by mid-snmmer 2000 and in
operation one year later. Cells 1 and 2 were constructcd with the standard Subtitle D composite
liner whiie Ceils 3-5 were/will be constructed with an alternative liner approved by the NCDENR.
Because of the presence of the seperate aiternative ground water monitoring system benesth cuch
cell, the performance of the two types of liner systems can be evaluated as increased amounts of
liquid are miroduced to the cells.

DESIGN AND OFERATIONS OF PROPOSED LEACHATE RECIRCULATION/GAS
RECOV [

As mentioned previously, two types of liner systems have been installed at the RCSWAMT, Cells 1
and 2 {approximately 14 acres in size} were constructed with the standard Subtille D composite
liner system (i.e., two feet of 15 107 cu/sec clay vverlain with a 60-mit HDPE synthetic liner).
Cell 3 (approximately 8 zcres in size and currently in operation) and the remaining cells vet to be
constructed will have an alternate liner designed and constructed in accordance with North
Caroiina regulaticns. The afiernate liner used in Cell 3 and proposed for all fature cells, consists
of 18 inches of 1 x 107 em/sec clay overlain by both a geosyathetic clay liner (GCL) and a 60-mil
HDDE synthetio liner. The GCL, consisting of a bentomite core and encapsulating polyptopyicns
geotextile, will have a maximum perroeability of 5 x 10-9 em/sec. The HDPE synthetic liner shall
conform to all applicable ASTM standards for textured and smooth HDPE liner. Based on
groundwater modeling required by the State of Monh Carclina te demanstrate equivalency it
appears that the aiternative liner is actually more protective than the standard cempasive systerm
(reference supporting documentation),

The leachate eollection systems in all tea celly are distinct G.e., Inot interconnected) and cach drain -
to a separate sump. The internal slopes of Cells 1-5 are significant and range from 8.5% to 21%,
Considering the internal slopes along with the highly permeable crushed stone drainage layer,



almost no head is built up on the lincr system exaept in the sump area. A submersibie pump
installed in each cell pumps/will pump leachate through a common force mam located around the
petimeter of the landfill to the lined storage lagoon. The submersible pumps are set to switch on
when the head builds up to 12 inches. Given the slopes, the area that actually experiences 12
inches of head before pumping is initiated 3 quite small. A new pump system will he construeted
at the leachate storage lagoon to pump leachate back through a new, dedicated force main to the
cells for recirculation.

Liner and Leachate Collection und Remaval Sysiem (LCRS) Contponenis

As mentioned, Cells 1 and 2 at the Buncombe County SWMT were constructed with the standard
Subtiile D composite liner system. Cell 3 was constructed with a GCL/synthetic alternative liner
system, Buncombe County, Lhrough flus XL Project, infends to construet the remaining cells at
the landfill with the altemative liner. The leachate coltection system in each cell consists of two
feet of locally generated crushed stone. In Cells T and 2, the internal cell slopes and permeability
of the sione were sullicienl 10 convey leachiate to the sump areas without the use of enllection
pipes. The slupes in Cell 3 were somewhat less and thus one central collection line was instafled.
Collection pipes will be used in Cells 4 and 5. The synthetic finer is protected from the crushed
stone drainage layer by a 28-0z. cushion fabric. The literature tends to recommend & 12-oz. fabric
tn this application, however, Buncombe County has decided ta he conservative sinee the amount
at' data backing the available research is not significant.

Liner and LCRS Performance

40 CFR Part 258.28 already allows for leachate to be re-circulated in cells constructed with the
standard Subtitle D composite liner. Performance of this alternate liner system will be monitored
by the leak delection system underilving gach cell.  The alternative liner system constructed in Cell
3 and proposed for Cells 4-10 was thoroughly researched by the State of North Carclina before
being proposed as a prescriptive alfernative in the rules. The State’s alternate liner design
document calculated that the leakage rate through the standard Subtitle T Tiner system under a sct
of standard conditions was 1 12 gul/scre/day while through the alternative nsed in Cell 3 was only
0.53 gal/acrefday. Thus, the altermative liner being used at the Buncombe County MSWLF
appears 1o perform in a manner at least as protective as the standard composite and, mest Fkely,
significantly mure proteciive (modeling of hoth liners indicated the alternative liner would afford
atmosl 50 percent more protection to the underlying aquifer than the composite linet.

Camip, Dresser, and McKee (CDM), under contract to Buncombe County, performed prefiminary
Galeulations on the performance of the crushed stone lcachate drainage layer under anticipated
leachate re-circulation conditions. Due to the high permeability of the crushed stone layer, the
expected maximum depth of [eachate under non-recirculation conditions is 0.03 feet. Therefore,
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there is a significant design cushion to handle additiona! leachate flows expected under
recirculation conditions. The crushed stone drainage layer has tremendous liquid carrying
capacity which is why the expected maximum leachate depth is so small, and the slopes on the
mountginong site allow rapid conveyance of the leachate to the sump area,

Buncombe County will demonstrate adequate performance of both the Jiner and leachate
collection systems to the State of North Carolina during the permitting of the leachate re-

circulatinnfgas recovery system

Specialized Design Considerations During Operation

Leachate will be applied during operations to provide enhanced conditions for rapid waste
decomposition. It is possible that additional water will be needed to achieve and/or maintain
optimal moisture levels in the landfill and thus, if needed, Buncombe County intends 1o
supplement leachate recirculation with water withdrawn from the adjacent French Broad River,
Cells 1 and 2 are near final grade and thus # is anticipated that leachate recirculation witl be
accomplished with both horizontal injection trenches and vertical injection wells. Most likely,
both types of injection systems will be used 1o collect landfill gas ns well. All fcachate will be
injected below the landfill surface to prevent contact with emplovees or users of the landfill. If
supplemental river water is used it will either be discharged into the leachate pond and then
pumped into the tandfill, or applied to the working face of the landfill by a tanker truck. Moisture
levels will be monitored and the recirculation system will be designed so that leachate can be
applied or discontinued in smail, distinct areas zs needed. Table ] identifies the Instrumentation
Type and Location fer the Bioreactor Project. :

Moisture content will be monitored throughout the life of the Project through the use of a
network of moisture sensors to be installed during waste placement.. Buncombe County officials
traveled to Yolo County, CA (Lhe Jucation of a similar, propoged XL Project) on June 29, 2000,
to evaluate the moisture deteciion system that was used successfuily on their pilot projects. The
County will review what has worked and what has not, and then incorporate the final design of
the moisture detection system during the preparation of permirting, documents.

The quantity of leachate and supplemental water added back to the landfill will be measurcd
throughout the life of the project. Buncombe County expects to quantify recirculation quantities
using flow sensors installed vn the leachate discharge line at the leachate storage pond, as well as
the individual lines that feed each cell in the landfill. The goal of the system design will be to
quantify the amount of leachate recirculated to each cell individually,

1



Tahle 1- Instrumentation Type and Location for the Biorcacror Praject

Type of Instrumentation

Location

Description

Pressure transducers

Above primary liner and
leachate collection system in

| the landfill cells

A series of pressure
transducers will be instzlled on
top of the primary liner in the
LCRS trench in the anaerobic
landfiil cells to measure the
head or depth of leachate
ahove the liner. Total of eight
pressure transducers will be
instelicd, four in each cell at
200 feet spacing. A gas
pressure transducer in each
cell will be used to correct the
tiquid head for pas pressure.

Maoisture and Temperature
Sensors

Sensors will he piaced on top
of the primary liner and within
the waste mass at three
different depths at 20 feet
intervals.

A series of moisture and
temperature sensors will be
installed within the waste mass
to monitor the biological
activity of each cell.
Instrumentation will be
installed directly on top of the
bottom primary liner and al
three difterent depths within
the wastc mass at an interval
of 20 feet.

Gas Composition, Gas
Pressure, and Gas
Flowmeter

Gas extraction and collecticn
pipelines using NSP'S
approved methods,
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Chipped tite as part of the gas
collection system will be
installed at every lift to either
vollect landfili gas or inject air
in the Jandfill. Pipes will be
installed in each hift after
plasement of waste and
chipped tires. Gas will be
sampled from either the main
collection pipe or ench
individual Iift of waste to
determine gas composition or




measure gas pressure. The gas
pressure and composttion wili
be measured manually. Gas
flow measurement will be
continuous and automated.

Leachate Flow Outflow and inflow from each | The quality of leachate added
Meusuremeni cell is measured at each sump | or collected from the LCRS is
and at the injection manifold. | mcasurced by flowmeters from
each cell. The volumes of
liquids are monitorcd from
each cell continuonsly through
a data collection system.

As discussed previously, the leachate collection/drainage layer constructed in each cell has been
and will continue to be two feet of crushed stone. HELP model analyses show that, due to the
internal cell slopes and high permeability of the crushed stone layer, there will be very littte head
buildup e the liner even when simulating high recirculation levels. The performance of the
elternative liner system, especially under recirculation comditions that could produce higher head
conditions, is of concern to U.S. EPA. While it can be shown with the HELP model that head
buildup within the crushed stone leachate drainage layer will not be a problem, Buncambe County
will install devices thar aan manitor head levels. This will be considered during the preparation of
permitting documents. Leachate recirculation will be suspended in any celis where there appears
to be head buikd up.

Improvement in leachate quality during recirculation operations is a claim made by proponents in
the literature. This is an important environmental benefit of the project since improving leachate
quality should be indicative of a stabilizing waste mass. Since leachate is pumped from each cell
individuzlly, Buncombe Counly miends Lo sample the leachate [rom each cell semi-annually o
parameters that will be able to establish whether or not leachatc quality is indocd improving,

The degradation and pas production of the waste mass is also rolated to the temperature within
the decomposing waste. The effectiveness of the system is dependent on keeping the system
within optimum temperature ranges, therefore, Buncombe County will nstall temperature gauges
to aid in operation of the system.  As with the moisture sensors, temperature gauges will also be
installed as waste operations progress.

The Buncombe County MSWLF lies withio  seismic impact zone as defined in 40 CFR Part 258.
Adding liquids back intor the landfil will increase the momsture cuntent of the waste mass and
raises the issue of whether or not this will make the waste mass less stable. Camp Dresser &
McKee has re-run stability calculations that were completed during initial permitting of the facility
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100 asscss the stability of the landfill and waste mass under these higher moisture conditions as well
as during seismic events. The calculations show that significant increases in moisture content
(i.e., within the range expected in a recirculation project) will have essentially no impact on waste
mass or landfill stability, even during design seismic events. These calenlations will be finglized
and submitted as part of the County’s permit amendment package that will be necessary to
construct the proposed systen. .

As areas of the landfill reach design grade, Buncombe County will install monuments to monitor
settlement caused by the degradation of the waste. These monuments will be checked serni-
annually to track settlement. Annual aerial topographic surveys will also be performed to aid in
the evaluation of settlement and the effectiveness of the leachate recircnlation/gas recovery
system.

Landfill gas will he eollected from the landfill utilizing the horizomtal and vertical trenches to be
used for leachate recirculation. The toral number of trenches to be installed for the initial phase of
construction is 31. The trenches range in length from 150 to 500 feet. Separate header piping
will he installed parallel to the leachate recirculation piping and interface ar the head of each
trench. The components of the system include:

* Gas Main - the HDPE pipe that conveys the gas from the landfill to
the flare station, )

* Header Piping - the HDPE piping that conveys gas from the
horizontal collection trenches to the gas main. Plastic valves will be installed at
various locations to control the collection process.

d Horizontal Injection/Collection ‘L'vencl: (HICT) - a perforated HDPE
pipe placed in a 2-ft by 3-ft stone trench which is located within the
waste; the HICT provide the conduit by which leachate is recireunlated and
landfll gas is collected.

* Wellhcad Connection - this assembly will connect the header piping
to the HICT; the connection includes valving, a flexible connection to
accommodate scttlement, a sampling port to monitor gas composition and
pressure, a temperature gauge, and an onfice plate for measuring flow
rate.

Gas will also be collected from the leachate collection systemn by connecting the gas main ta the

leachate sump. The components of this system that will be utilized for gas collection include the
following;
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* Gas Main - the samc as described above, the mein will be connected
to the leachate riser pipe.

* Leachate Riser Pipe - the HDPE pipe that provides access to the
leachate sump for the pumping system.

* Leachate Sump - a 24-inch diameter, perforated, HDPE pipe that s
instalied n the low poimt of each ceil.

* ‘Wellhead Connection - thig assembly will connect the gas main to
the Jeachate sump; the wellhead includes vaiving, a flexible connection io
accommodate settlement, a sampling port to monitor gas composition and
pressure, a temperature gange, and an orifice plate for measuring flow rate.

It is anticipated that pas cailection will begin sometime during the active filling stage of the landfill
as a result of the aveeleraled peneration of landfill gas. Omnce the gas system beging operation it
will run centinvously. The HICT will be mostalled at various elevations in the landfill as filling
progresses to provide adequate coverage of the waste mound. 1t is anticipated that the uppermost
tier of ITICT, at any given time, will be used only for gas collection to control oders and gas
emissions.

The lower tiers of HICT will be used for both leachate recirculation and gas collection. (Gas
callection from the leachate collection system and uppermost ticr of HICT will envelop the gas
bemg generated within the landfill and control release to the atmosphere.

Pressure, temperature, methanc and oxvgen concentrations at the active extraction points will be
monitored at cach wellhead on a monthly basis. The pas collection system will require periedic
adjustmenis to maintain optimum performance during operation During rourtine inspections, the
operator will monitor and adjust the vacuum al the active gas collection trenches as necded to
maximize system performance. I'he vacuum applied at individual extraction points can he adjusted
using the valve provided at the wellhead connection. The vacuum can also be adjusted at the
blower. However, if the vacuum is adjusted at the blower, the collection poinls throughout the
systemt mmust be evaluated for performance. The following steps provide an outline of the system
operalien. ’

1. Each trench is equipped to recireulate leachate and collect gas. Since leachate recirculation
will vause accelerated quantities of gas to be gencrated it is important that the gas collection
system be ready to operate during the active filling stage  However, these processes should never
be operated simmltaneously in a HICT. Cuncurrent operation of leachate recireulation and gas
collection at an HICT will result in flooding of the gas collection system.
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Z. Monitoring of the wellheads at the HICT will be necessaty to provide indication of swhen
gas generation begins,

3. In addition te confirming the generation of gas, the [Lllowing criteria musi be met before
activating an ITICT for pas collection:

¥ A nsnimum of 20-leel of waste must be present over an HICT, This is wsquired to
prevent excessive gir intrusion into rhe system.
* A minimum of 1 week of draininyg (ime must be mainlaimed belory collecting gas from
an HICT that has heen used for leachate recirenlation. This Is to prevent the potential for
flooding of the gas header. '
4. Tf the presence of gas 15 confirmed and there is no sign of positive leachate pressure, then
gas collection from an HICT can be operated until the nest scheduled recirculation event al that
HICT. Tmportant: The weilheads should he installed with clear flexible tubing to allow the
operator to visibly check for leachate ow,

5, The leachate collection system will aiso be utilized to collect gas from the landfill Well
heads will be installed at the riser pipe of each cell. A minimum of 20-feet of wasle must be
present in z cell before gas collection from the respective riser pipe may begin Tt is anticipated
that 20-feet of compacted waste will be sufficient to prevent air intrusion. However, (he system
should be momitored to verify that air intrusion is not occurring during the indtial nse of a leachate
eollectian syatem for gas collection.

b. By utilizing the leachate callection system and [he uppermos! {ier ol HICT at anv given
time during the operation of the landfill, the system is designed to promote gas eallection at the
hattom and top of the waste mass by creating negative pressure in these two zones. The injection
vl luavhate inte HICTs in the center of the waste mass will enhance colleotion in these two zones
by filling the void spaces in the waste with leachate (i.e., the gas will be forced to migrate to less
saturated zones) However, gas collection will also be performed in the middic zone. Any ILCT
that has not received a leachate injection for more than 1 week may alse be used for gas
callection. The rotation of HICT employed for gas collection will he conrdingred with the
recircuiation schadule to be established.

Cover material selection and application requires special consideration when operating a lenchate:
recireulation system Daily cover material will be sandy soils or some form of permeable
alternative cover since clay soils and plasiic Larps will block flow paths and inhibit laters]
migration of the leachate: In areas in which additiona! waste will be placed, intermediate cover
will be removed before placing the next lill Lo prevent blocking vertical flow paths and forming
perched leachate zones. Removal of intermediate cover will 2lso decrease the chance of leachate
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seeps through the side slopes. Tntermediate cover pleced at final elevations will use clavey soils to
block gas migration and leachate seeps The placement of final cover will occur when filling is
complete in g substantial aree. Howsever, placing waste to the destgn elevations will not
necessarily constitute a completed filling arca. As a resnit of recirculation, settlement will occur
over a shortened time frame causing much of the settlement to oceur while the landfill is still
active, A sipnificant amount of additional capacity will be obtained by returning to previousty
fillcd arcas and p]aﬂng mare waste in the settlod areas Final cover will be installed after
additional waste s placed and the capacity of the landfill is maximized.

L1 How the Project Will Mcet the XT. Criteria

A. Supcrior Environmental Performanee

1. Tier 1: Is the Praject Equivalent?

The Jiterature on landfills conducting combined leachate recirculation and gas recovery identifies
no xignificant adverse environmental impacts relative to those created by conventional [andill
practice. Allhough leachute may be gensrated/Tecovered in quantities at times greater than that in
conventional landfilling, the leachate collection, pumping, and storage systems are currently
designed 1o handle the additional projected flows. The leachate storage pond is currently sized to
handle leackate from the ultimate build-out of the landfill. During design of the lcachate
reeirculation system, calculations will be made to determine if additional storage capacity will be
needed when Cells 6-10 are put into operution. It is hoped that, once the system is in full
operation, that the need for off-site hauling and treatment of the leachate will be eliminated. The
County intends to keep its pre-treatment permit in elliect and haul leachate off-site should
emergency conditions dictate. It should be noted that leachate will be injected at least several feet
below the active working level of the Tand{ill thus there should be no exposure to those using or
working at the landfill.

The design eapacity of the Buncembe County Subtitle D landfill subjects it to regulation under 40
CFR Part 60 Subpart WWW of the Clean Air Act. Based on a recenq Tier | analysis for the
landfill, given ity current design capacity and waste acceptance rate, it is anticipated that the
landfill's emissions of nonmerthane erpanic compounds (NMOC) will exceed S0 Mgy in 2001,
At that point, the County could ¢ither iniliate the Jesiyn of a gas collection and corirol sysiem,
with 30 months allowed for startup of the system, or it could conduct a Tier kl analvsis to
determine the possibility of postponing the installation uf 4 gas collection and control system by at
least five years, Because Tier II testing has not heen performed, it is unknown how the landfill's
NMOC cancentration may differ from the default Tier I value. The proposed gas collection
system will be dgned to comply with Subpart WWW and will be in-place and operationat when
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recirculation starts and before it would be required under the rule. Therefore, overall and total
lifetime fusitive ermissions from the site will be reduced. The 118 FEPA is a strong proponent of
landfill gas recovery and ‘control through its Landfill Methane Quireach Program, ameng other
initiatives.

This particular X0 project will provide environmental performance at least equivalent to Lier 1 in
4ll areas,

2, Tier 2: Superior Environmental Performance

a. Maximizing landfill gzs control add minimizing fugitive methane and VOC emissions,
Landfill gas contains roughly 30% methane, 2 potent preenhouse gas. In terms of climate offocts
methane is second in importance only to carbon dioxide. Landfill gas also contains volatile
organic compounds (VOC's) that are local hazardous air pollutants. At closure, landfill gas
capture is maximized by a surface permeable gas collection layer overlain by a cover of soil with
embedded membrane. Gas is withdrawn to maintain this permeable laver beneath surface
contaimment at glight vacuum, It is anticipated that the capture of methane is Turther facilitated
and cased by a shortened generation interval, from 30 to 50 years to between 5 folO vears
through enhanced decomposition afforded by leachate recirculation. Buncombe County is
proposing to instat! vertical pas wells in areas that have already reached final erade and horizontal
collection trenches in operational areas to collect gas throughout the active life uf the gite. With
Uiy was cupture approach, it is expacted that fugitive landfill gas emissions will be redoced for
reasons that inchudc: .

= Reduction in emissions through installation and operation of gas collection systém before
the final fill height is reached, and before it would be required by the current Clean Air Act
NEPS regulations.

w  Collection efficiency improvements with the proposed horizental gas extraetion method
over vertical gas well ¢fficiency,

= Reduction in Jong lerm emissions, fom landfill gas generation occurnng dlowly heyond 30
years of post-closure, which are not easily controlled.

Orther hioreacter demonstration projects have already shown close Lo a lenfuld increase in
methane recovery rates, which suggest a tenfold reduction in inrerval of methare generation.
Avallable indications as well as basic physical principles suggest that capture effectiveness
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approaches 100%, so long as vacuum is maintaived under the permeable laver, cover imegrity is
inaintained and the coliection system is designed and maintained ta collect the maximum smount
of LFG generated at the site,

Ir. Expedited methane gas geperationfrecovery. Methane recovery is maximized by use of
permeable gas collection layers as discussed above and alse facilitated by methane peneration uver
much shorter terms. This is expected to minimize long-term low-rate methane generation often
lost to energy use in conventional landfill practice. The reliability of methane cecovery of fuel for
energy generation shnuld reduce the uncertainty and improves economics of landfill gas projects,
Greater use of methane to full potential can add still mer: greenhouse benefit by renla.cmg toasil
CQ, otherwise emitted with fossil energy use elsewhere.

A recently completed study far the Fedoral Encrgy Technolopy Center (FETC, presently
becoming the National Energy Technology Laboratory, NETL) of the 17, §. Department af
Energy indicates that wide application of controlled landfilfing could reduce US greenhouse gas
emissions by 50-100 mitlion tens of CO, equivalent when both emission prevention and fassil GO,
ollsels are taken imto account. This major reduction in CO2 emissions is also cost-effective, In
the analysis for FETC (TEM, 1999, over a range of representative landfill vonditions, greenhouse
gas abatement was estimated as attainable at a cost of $1-5/ton CO, equivalent which represents
extremely low (by more than tenfold) cost compared to most other aptions presented in the recent
EIA Report {USDOE Energy Informaiian Agency. 1998).

Buncombe County cutrently inends to flare the recovered gas in an approved control device
while it seeks feasible reuse opportunilies. Tt should be noted that the County currcatly extracts
and sells landflll gas from its closed landfill 10 an adjacent wastewatcr treatment plant, The
County is committed to trying to find a feasible re-use project for the landfill gas generated at its
current facility.

¢. Landfill life extensian and/or reduced landfill use, The more rapid conversion of greater
quantities of solid waste fo gas reduces the volume of the waste. Setflement in a test cell in Yolo
County, California is already over 18% in three years. Volume reduction translates into either
landfill lifc extension and/or less landfill use. Thus, landfills that recirculate leachate and rcoover
gas are able Lo aceept more waste over their working lifetime  Alematively, fewer landfills are
needed to acenmmadate the same inflows of waste from a given population,

d. Leachate-associated benefits: Leachate recirculation promises more tapid leachate
stabilization in terms of pollutant Ioad, reduced leachate environmental impact, and elimination of
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need for most discharges 10 treatment tacilities. The biological processes, hath anaerobic and
aerobic, which are enhanced by the recirculation of leachate, have been shown in studies at many
scales to reduce the content of many leachate pollutants. These inciude organic acids and other
soluble organic pollutants. Since a bickogically active landtill operation briags pH to near-weutral
conditicms, metals of concern arc largely preeipitated and sequestered/ immobilized in waste.
Thus free liquid concentrations and mobility of metals are reduced compared to "conventionzl"
landfil! practices, where more contaminated lower-pH leachate is often ubserved to be generated
slowly for years. For example, in the aforementioned Yolo County test cell demonstration,
leachate reached near-meutral (pH 7) conditions within four months after liquid additions and
recirculation commenced.

The need for off-site leachate treatment should be redirced as long as waste landfilling continues
congurrenily wilh leachaie reciroulation/uas resovery operations, Additional leachate that would
have to be treated at a wastewater treatment facility could be avolded. Because this type of
operation sormetimes requires extra liquid for optimum performance, and leachate and ¢ondensate
re-introduction are permissible are under specificd circumstances (40 CFR 258.28), continuing
tiquids recirculation allows generated leechate and condensate to he reintrnduced so long as new
dry waste continues to flow into the landfill.

Improvements in leachate quality are expected 1o consist of organic compound reduction through
increased biological activity and inorganic reductions by adsorption to the waste mass and soil, and
by chewmical reaclions, such as metals precipitadon.

. Lessened long-term risk and need for monitoring. The leachate recirculation/sas recovery
mode of landiill operation offers potential for substantial reductions in post-chosure care needs
and costs. With present conventional practice, it is highly likely that pas management will be
required for at least a mandated 30-year post-closure period. This entails all of the associated
expense of continuing menitoring and gas well adjustment. A number af other management needs
occur as waste continues to decompose, including dealing with subsidence, gas colletion line
breakage caused by subsidence, and the like. Rapid decompasition of the waste during and
shortly after disposal operations cease will likely reduce the potential for the facility to generate
significant quantities of high strength leachate or tandfil) gus. This will reduce the long-term risk
of ground water contamination and gas migraticn should there be & breach in either the top or
hattom containment systems,

L. Lundfill gas encrgy project potential, The recirculation of lsachate and other liquids has
been demonstrated to increase the rate and quantity of gas generation. Increased quantities of pas
can make 2 gas-to-energy project more feasible. Since the current plan is to flare the gas at the
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Bungombe County SWMF, identifying and constructing a heneficial reuse project could eliminate
the use of another fuel on another project and its emissions. Buncombe Counly is currently in the
initial stages of cvaluating possibls greenhouse projects as well as converting the gas to a fuel
usable by county vehieles.

g- Landfill Miging Potential. The removal and re-use of waste for beneficial purposes, such as
compost ar landfiil daily caver is a distinct possibility in the fiture. Hlandfill mining is carried out,
1t would cccur when stabilization has sufficiently been achieved. Because the cells will be aperated
anzerobically. this could be beyond the expected term ol the XL agreement.

3. How We Will Measure Superior Environmenta! Performance

Superior Envrrenmental Performance will be measured using the haseline {Tier 1, without Project
XL) against the actual results of the project (Tier 2, proposed Project XL), To determine specific
preject performance, the County plans to conducl monitoring s outlined in Table 2. Performance
measurement against project goals is discussed further below:

a. Maximizing landfill gas control and minimizing fugilive methane /VOC emissionz. The
design capacity of the Buncombe County Subtitle D landfill exceeds the NSPS thresholds and thus
the facility will have 1o comply with 40 CFR Subpart WWW, However, based on 4 recent Tier I
enalysis, installation and startup of ' gas collection and comirol system might not he required until
the year 2004. Although a Tier I test has not been performed to determine a specific NMOC
concentration for this landfill, it is conceivable that a NMOC voncentration significantly lowor
than the Tier 1 defaull value could allow the County to postpone the installation and operation of
a gas collection and control system for at least five years and possibly indefinitely {see Section FIL.
A. L. above). Therefore, any gas coliection before that time will be a significant environmental
benefic. The gas collection and comtral system will be designed and gperated to meet zll Subpan
WWW criteria. Monitoring of system performance will include surface methanc cmissions testing
to track and contirm the collection effectiveness of the system, Because bioreactors generate
maore landfill gas earlier in the lifespan of the tacility compared to standard MSW landfills, it will
be necessary for gas collection and monitaring to be required prior 1o the time frame set out in
subparl WWW, which does not contemplate biareactor scenarios. Monitoring will continue for
the duration of the project,

b. Expedited methane generation/recovery, It is well documented in the liierature and from
operating lcachate recirculation/gas recovery landfills that expedited £as generation will occur in
these types of landfills. The gas recovery system for the Buncombe County SWMF will be
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designed L aceount for this enhanced generation. Gas Row rates will be moritored at the contral
device and will he compared with gas generation rates from non-recirculating landfitls.

<. Additional waste disposal airspace through settlement. This will be based un annual
Loporraphical surveys. Total volume loss occurring within s liow Interval will be calculated as
well as in-place waste density te see if actual densilies can exceed those ealeuiated &t non-
recirculating landfiils,

d. Leachate contamination risk. Buncombe Coumty will measure leachate guality over time to
examine trends in leachate quality and whether ar nat quality is improving. The County will
compare its Tesults with similar, non—gcircutating landfills.

¢. Landfill gsis energy project potential. Buncombe Connty is a strong propenent of beneficial
reuse of landfill gas. The County currently recovers landfill as from its okl, closed landfilt and
sells it to the MSD wastewater treatment plant which is loeated immediately adjacent 1o the site.
The County is a partner and active participant m U.8. EPA’s Landfill Methane Outreach Program,

B. Other Benefits

“As tioted, results from other projects and the litcrature show that leachate recirculation combined
with gas recovery have demwunsirated a significen increase in landfill gas generation, increascd
landfill settlement, improved leachate quality, and highly cast-cffective abatement of greenhouse
pases. Preliminary economic analyses of the project show that impbemenling leachate
recireulation/gas recovery operations can have significant cost savings ond cavironmental henefits
for the Buncombe County Solid Waste Management Pacility.,

C. SBtakeholder Involvement and Support

Stakeholder involvement is considered essential by Buncombe County and has been an important
part of the County’s solid waste program since the initial siting of the Buncembe Cuunty Solid
Waste Management Facility in the early 1990°s. Stakchoider invelvement and support are critical
for the success of this project. Buncombe County has slready begun providing the public with
infermation about the project via a televised (and re-aired) presentation at the Buncombe County
Commissinners’ Annyal Planning Retreat. The State of North Caralina has been included and
consulted on the project tu date, and was a participant via phone during the County’s proposal
presentation to EPA Region 4 in February, 2000, and subsequent open meetmgs (May 2, June
12). The County has identified the following list of stakeholdgrs,
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Bunwuinbe Caunly General Services Departinent
Buncombe County Board of Commissioners
1.8, Environmental Protection Ageney
Buncombe County Environmental Aftairs Board
‘The North Caralina Chapter of the Solid Waste Association of North America (NC
SWANA) .
The Western North Carclina Regional Air Pollution Control Agency (Title V Permit
Issuer)
_The State of Nerth Caroling, Department of Bavironment and Matural Resources, Waste
Management Division
Blue Ridge Envirvnmental Defense League
local residents '

The County conducted a 30-minute briefing at the County Commissioncrs 2000 anmal retreat
which was televised and re-broadcast oz numerous occasions on the County’s local access
goverunenl cable channel, In addition, on June 12, 2000, the County held a three-hour
educational workshop on the bioreastor technology that was highlighted by a presentation by one
of the foremost experts in the field, Dr, Debra Reinhart of the University of Central Flarida.

Stakeholders include any individuals, government arganizasions, neighbarhoad preanizations,
academic centers, and companies with an interest in the progress ul (he Buncombe County Sclid
Wayle Management Facility Bioreactor Project. The identification af Stakcholders was based on
inviting those wha are already invoived in other etvironmental issues in the AshevilleBuncombe

. County area, contacting others with related interests, and by general invitation to the local
population. Stakeholders provide informarion an the preferences of the commamity and may also
identify un-addressed issues.

Stakeholders in the XT. program typically fall into three categories; dircct participants {EPA,
Buncombe County, and North Carolina DENR), Commentors (citizens living adjacent to the
facility, Western North Carolina Air Poliution Control Ageney, the Buncembe Counry '
Environmental Affairs Board, the Blue Ridge Environmental Defense Leayue, Sierra Club,
SWANA, Qualily Forward, etc.), and the general public. Additional information on proposed
stakeholder invalvement is available in the draf-stakeholder involvement plan, dated June 2060.
This document is available lrom any of the contacts listed in this FPA ar fram the EPA Project
XL website at “www epa. gov/projectl”.



Buncombe County will convene periodic meetings of stakeholders to obtain comunents on the
Troject as well as to Teport on the pragress during the duration of the X1, Agreement. These
periodic meetings will be open to the public.

1. Innovative Appronches and Multi-media Pollution Prevention

Buncombe County intends to invest a portion of the projected savings from this project into its
successful solid and hazardous waste education efforts. Buncombe County’s solid waste program
is the ouly une in Lhe state ol North Carolina that has a full-tine hazardous wasie oflicer. This
persen is responsible for educating local businesses and citizens about the praper handling and
disposel of hazardous wastes. The hazardous waste officer conducts business inspections and in-
plant consulting, as well as in home visits tu residents. The hazardous waste officer alse canducts
an annual household hazardous waste collection dav and is responsible for conducting educational
programs in the schools. The goal of the hazardous waste program is to keep as much hazardous
waste out of the Subtitle T and construction/demolition landfills at the new BCSWMFE. The
MNorth Carolina Association of County Commissioners recentlv recognized the County’s
hazardous waste program as one of three ourstanding county programs for the year 2000,

E. Transferability of the Approach to Other Entities or Sectors

Buncombe County believes that following the evaluation and approval of this proposed lcachate
recirculation/gas recovery landfilling concept by U.S. TPA and the State of Merth Caroling, many
other public and private landGll vwners and operators should be able to implement this type of
technology. The technelogy is expected 10 yicld substantial economic and environmental benefits
for nearly all regions of the U, 8., and, as noted, worldwide,

Fuollowing en evaluation of this XL Project by EPA, and assurting the averall succcss of the
Project, the leachate recirculstion/gas recovery landfill technology used in this project could be
transferable 10 a subset of landfills where conditions are favorable for actively managing the
decompasition process and where groundwater protection and gas control are ensured.

I, Feasibility of the Project

The project sponser and repulatory ageneios as designated in the Final Project Agreement, apree
to support the project, subject to any review procedures necessary to implemet the leyal
mechanism for this project.  Further, the XL spensor Buncombe County, has the financial
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vapability, persommel and senior management commitment necessary lo implement the slements of
this XL Project.

G. Moniloring, Repurting, Accountability, and Evalvation of Methods to be Used

The parties intend 10 implement as enforceable commitments, federal and statc regulatory
flexibility, monitoring, record-keeping, and reporting provisions of this FPA through site-specific
rulemaking te implement this project. Table 2 identifies the Moritoring Perameters and
Frequency for Monitoring for this project.

The enforceable requirement to initiate NSPS compliant gas coflection and monilgiing
concurrently with recirculation activities will be implemented via a Federally Enforceahle Statc
Operating Permit (FESQOF) provision. This FPA describes both enforceabie and aspirational
requirements, and it establishes certain limits and goals for Buncombe County’s performance.

The County will ensure compliance with legal requirements and ensure implementation of
processes secking to meet aspirational goals. The project sponsor will establish & revord-keeping
system to ensure compliznce, as well ax avcurate reporiting of environmental performanee
Buncembe County will make any such reports available publicly and will specifically discuss
project performance with interested stakeholder groups.

The legal mechanisms that would appily to this prajeet include a Federally Linforceable State
Operating Permit for gas collection, and site-speciiic rule for liquid additions. The Western Narth
Carolina Regional Air Pellution Control Ageney is the regulatory agency that has permitting
authority for the Buncombe Coutity landfill. ‘The FESOP would contain enlurceabie parameters
and requirements with respect to gas collection and monitoring. It would require a public notice
and comment period. In addition, EPA will be issuing & proposed rule for liquid additions at
Buncombe County landfill, It would alse require 4 public comment period. Either the FESOP or
the site-specific rule (3s appropriate) would contain the following enforceable project monitering
requirements listed in Table 2,

‘Table 2- Monilering Parameters and Frequency for the Bioreactor Project

Monitoring P'arameter Frequency Description

Leachate: [.cachate samples will be

pH Weekly collected from each cell sump
Conductivity | weekly and tested. For the first six




Dissolved Oxyzen

Thssolved Solids

Biochemical Oxygen Demand
| Chemical Oxypen Demand - _
Organic Carbon '

Mutrients{ Ammoniz Nitregen, Total_
Nitrogen, and Total Phosphorus}

Common lons

Monthly, Quarterly
Monthly, Quarterly
Mbnthly, Quarterly
Manthly, (Quarterly
Monthly, Quarterly
Monthly, Quarlerly
Monthly, Quarterly
Monthly, Quarierly

monihs starling fiom the
initiatian of recireelation

Tests will be done monthly and
the next six months will be
done quarterly. After the first
vear lesl will be dene on semi-
antually.

Heavy Mctals Monthly, Quarterly
Organic Priority Pollutants
Landfill Gas: Landfill gas wiil be tested
CH,. CO,, 0, and N, | weexty r(;ﬁtin::ly ﬁ'om the anaerobic
NMOCE | Semi-anmally C _berm-an_ muzlly other gas
. emissigns will be measured by
N,0 N Seny-annuall_y using NSD'S approved
Suorface Emissions Semi-annually methods, Surface emissions
Well Head Gas Temperatures Monthly will be moritored for
cowmpliance with the 500 ppen
CH, limit-in Subpart Wivw.
Bolid Waste Stabilization and Tn the snacrohic cell the total
tlecompaosition: volume of CH, and CO, will be
Volume of Gas Generation Hourly measured continuously to
: . - determine the degree of solid
Landfill surface t aphi ; . P
nahil surface Lopograplue Survey | Annually waste stabilization. Another
Moisture Contertt Anmualy means to measure the degree
Biochemical Methang Potential Annually of decomposition will be to
Cellulose - conduct a tepographic survey
i _ | Annually of the twa cells to determine
i ynln _ | Annually the Lotal percent change in .
ITemi-cellulose _ | Annually vrilume over time. Anmal

Volume of gas

topographic survey will be
done on the ip surface of
each cell

If funding is available solid
waste samples may be




collecred to determine the
degrec of stabilization,
Sumples of waste may also be
tested for heavy metals and
organic pollutants.

Additionally, Buncombe County voluntarily commits to providing the following information to
project stakeholders and regulators in order to facilitate the project’s evaluation,

* Quantities ol leachate recirculated in gach cell, and the amount of supplementary liquids
added to each cell

. Quarterly reporting on the data collected by the moisture sensors located within cach cell.

- Semi-armmual reports on changes in the quality of the leachate snbsequent to recirculation
in each cell,

H Quarterly reporting on the data collected by temperature pauges installed in each cell.

J Semi-amnual reporting on seitlement in cech ecll as measured against monuments installed
for this purpose.

. Anmmial reporting and assessment of the setllement in the cells based upon topographic
SUTVEYS.

. Anmual reparting on studies and efforts made by Duncombe County to identify a means ol

utilizing, or the feasibility of selling, landfill gas as un energy source.

- Annual comparisons of gas flow rates from the bioreactor eslls which have the standard
double liners and the alternative liners.

Informarion submitted for both the mandatary end voluntary reporting elements for this project
will be considered and assessed] annually by TPA and the State .

H. Aveoidance of Shifting of Risk Burden to Other Arcas or Media

Tt is expeeted that there will be enforceable monitoring requirements in place which will eosute thal
1o shitting of risk burden o other g¢nvirgnmental media associated with this project. Should the
attemare liner system nat perform sufficiently under recireulation conditions, the underlying
groundwater monitoring zone (i ¢., the lined area beneath the sump areas and liner systems in each
cell} will be able to detect a release early, collect the release, and form the basis for halting the
projeet. The monitaring zone will serve to collect any release of contaminants before they teach the
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underlying groundwater regine, The Counly agrees to conduet periodic surface coissions
monitoring conducted analytically in compliance with bubpart WWW todemonstrate uompliance with
NSPS as well as that no additional burden of air emissions has occurred.

IV. Description of the Requested Flexibility and Implementing Mcchanisms

A. Requested Flexibility

In general, Buncombe County propuoses 1o be able to undertake a leachate recirculation/gas
recovery prroject that falls within the limitatioms catablished in this XT. Agreement. Buncombe
County is requesting specific flexibility under the curreat federal and state regulations for liguid
adidition to the landgll. Buncombe County is requesting that 1.5, EPA grant site-specific

_ regulatory flexibility from the prohibition in 40 CFR 258 28, Liquid Restrictions, which currently
precludes the recirculation of leachate in Subtitle D landfill cells not constructed with the standard
Subtitle I composite lincr system.  Buncombe County desires to construct the remainder of ils
landfill cells with an approved alternative liner while implernenting this leachate recirculation/gas
Levovery project. Buncombe County is also requesting that U. 8. EPA gram site-specific
regulatory fiexibility fram the prohibition in 40 CFR 258 28, Liquid Restrictions, which currently
precludes the addition of useful bulk er non-contanerized liguid smendments. Duting periods of
low leachate generatian, Buncombe County desires to supplement the leachate flow with water
fram the adjoining French Broad River te maintain moisture levels in the landfill. Buncombe
County requests thel the Stale of North Carolina provide similar flexibility.

B. Legal Tmplementing Mechanisms

"F'e implement this Projeet, the parties intend to take the following steps:

1. FPA expects to propose for public comment and promufgale o sit-specific ruls amending 40
CER 258.28 for Buncombe County’s Solid Waste Managemenr Facility. This site-specific
tule will describe the project requircments and any other aspects of the rulemaking. 1f is
expected that the site-specific rule will provide for Withdrawal or Termination and a Post-
Project Compliance Period consisient with Scetion VI, and will address the Transfer
procedures included in Section X, the standards and reporling requirements set forth in
Section 1T {and any attachments to this IPA) will be implemented in this site-specific
rulemaking,

i



2. Renuisite permits for each projected five year phase of the project constitute the State legal .
mechanisms for the XL project. Buncombe County will submit 1o the Division of Waste
Managerent of the North Carolina Department of Envirenment and Natural Resources a
permit application for the first five-year phase of the proposed leachate recirculation and gas
callection systermn. As described in Section 1V.B.2 of this Agreement, (he Division will review
the application in accerdance with relevant law. Upon determination by the Division that the
application mocets alt applicable requirements, the T¥vision will 1ssue a permit to construct,
followed by a permit to operate, the leachate recirculation and pax cullection systen,

3. Except as provided in any rule(s), permit provisions or ather implementing mechanisms i
may be adopted to implement the Project, the parties do not intend that this FPA will modify
or otherwise alter the applicability of extating or future laws or regulations to Buncomibe
County’s Solid Waste Management T'acility.

1. By signing this FPA, EPA, Buncambe County, the State of North Carolina Department of
Enviroument and Natural Resources acknowledge and agree that they have the respective
autheritics and discretion to enter into this FPA and 1o implement the provisions of this project,
ta the extent appropriate,

V. Discussion ol Intentivus and Commitments for Implementing the Project
A, Buncombe County’s Intentions and Commilmenis

Buncombe Counly pruposes to operate, as spectfteally aliowed by nulemaking and permitting
procedures, its existing cells (Cells 1-3) and its future cells {Cells 4-10) near Asheville, North
Carclina as a leachate recirculation/gas collzction landfill to artain 4 number of superior
environmental and cost savings benefits. The county is committed to working with federal, state,
and tocal governments to demonstrate, with regulatory [exibility allowing recirculation over colls
censtructed will alternative liners and the additton of supplemental water (if needed), how a
feachate recirculation/gas collzction landfill can demonstrate more desirable envitammnental results
than r. conventional landfill. Further, the County is seeking pussible delay in the closare rule
requirements allowing it to vontinue to recirculate leachate even atter a cell has reached its
permitted final prade so that it may return and place additional waste when the expected
settlement accurs.

B. EPA’s and the State of North Cavolina’s Iniexlions and Commitments

EPA intends Lo prupuse and issue (subject to applicable prozcdures and review of public -



cemments) a site-specific rule, amending 40 CFR Part 258.28 for Buncombe County 10 gllow
recirculation of leachate over cells constructed with an alternative liner and to allow the addition
of supplernental waler from the French Broad River should {eachate availability become lmited,
that applies specifically to the Buncombe County Solid Waste Management Facility. The sile-
specific rule will alse provide for withdrawal or termination and a post-Froject campliance period
consistent with Section XI of this Agreement, and will address the transfer procedures included
in Section IX. The standards and reporting requirements st forth in Scefion VL. will be
implemented in the site-specific ule.

EPA will propose a site-specific rule to facilitate the implementation of this pilot project by
providing regulatory flexibilivv for liguid additicns into existing Cell 3, and firture Cells 4 and 5.
Based on petiodic review of the pilot project the parties, in consullation with the stakehelders,
deterining thal the pilut program is suceessfilly exhibiting the superior environmental performance
atticipated at this time and that na detrimental results (such as the alternative liner failing (v
perform as anticipated, or unsatisfactory performance of the gas collection or monitoning strategy)
have been exhibited during the pilot projeat, then FPA may extend the regulatory flexibility
described under this FPA to future celis at the Buncombe County project site. EPA will also take’
into accaunl any relevant amendmens to the regulations in 40 CFR Part 258 that concern

addition of liquids to MSWT.Fs or landfill gas coliection/ monitoring requirements. EPA expects
that such amendments would supercede the sile-specific ne and would apply to finme landfill
cells ar the Buncombe site.

The Department of Brvironment and Natural Resources, Division of Waste Management, is the
statulorily dezignated ageney for permitting and regulation of municipal solid waste [andtills in
Notih Carclina. The Buncombe County landfill is currently operating under a permit to construct
and g permit to operaie the first five year plused of its municipal solid waste landfill facility with a
projected total operational periad of 34 years. Upon receipt of a permit application from
Runcomhe County for the first five year phasc of the propused leachate recirculation and s
recovery system at the landfill, the Division of Waste Management will review the application in
sceordance with applicable State statutes and rules and consistency with the site-spevific rule
promulgated by EPA for this XL project. If the Divisiun Jetermines that the application meets gll
of the applicable requirements, the Divigion will issue a permit to construct the first five- -year
phase of the project A permit to operate will be issued following receipt and review of
appropriate construction qualily assurance and quality contrel docnmentation. Application for
subsequent five-year phases nf'the project may be made to the Division for 1eview in accordance
with statutes and rules in effect at the time and the periodic assessment of the project performance
described above.
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C. Project XL, Performanee Targets

The performance targets of this project will be to achieve the superior environmental performance
described in Section 1L, G of tlus FPA m Table 2. 1t describes sonte of the measures that will be
used Others may be developed as part of the permitting processes and the assaciated stakeholder
involverment.

D. Propused Schedule and Milestencs

This project wili be developed and implemented over a time period necessary Lo complete its desired
major objectives, beginning from the date that the final legal mechanism: becomes effective, unless it
is terminated earlier or extended by agreement of all Project Signatories. Assuming that a Final
Project Agreement is executed by October, 2000, the County intends to begin final desipn of the
system and have it complete by the end of 2000, At that time, the appropriate permitting documents
will he submitted 1o the State of Narth Carolina for permitting and to the USEPA. fer verification ol
consistency with the Final Project Agroement, W is expected that final permitting can be
accomplished within six months at which time construction ofthe leachate recirculation/gas recovery
syatem will commence. Tt s cxpected that the system will be operational by the beginning ol'2002.

The current estimated tuild-out schedule for the Buncomire County Landfill is provided below. The
actuai sehedole will depend mainty on the amount of waste received each vear.

Opening Date Expected Life
Crells 4-5 Summer 2001 47 years
Cell 6 Winter 2006 5.6 years
Cell 7 Fall 2071 4.3 years
Cell Fall 2015 4.1 vears
Cells 9-10 Fall 2019 55 years



Veriical Abuve Spring 2023 5.0 yeers
Cells 4-16

k. Project Tracking, Reporting and Evaluation

The: project tracking, reporting and evaluation will be accomplished by the project sponsor in
accordance with EPA requesty. The County also agrees to provide periedic updates of project
performance at nationally recognized solid waste symposiums, subject to acceptance by those

SVMposia.

The County will prepare semi-annual reports which will include all monitoring data commencing
with the execution of'the Final Project Agreement and deliver them to USEPA und the
stakeholders. An annual meeting will be held 1o review the project progress and results to date
for as long as Buncombe County continues to recirculate leachate at its site under the provisions
of'the site specific rulefs) promuigated to implement this XL project.

F. Periodic Keview by the Parties to the Agreement

The Parties will hold periodic performance review conferences to assess their progress in
implementing this Project. Unless they agree otherwise, the date for those conferences will be
coneuttent with annual Stakeholder Meetings. No later than thirty {30) days (blluwirg a periodic
performance review conference, Buncombe County will provide a summary of the minures of that
conference to all Direct Stakeholders. Any additional comments of participating Stakeholders will
be reported to EPA.

G. Duration of the Project

I the project, which is eurremtly expected to cover Cells 1-5 at the Lacility, is deemed successful
when evaluated against the expected superior results three years from the date of the Final
Project Agreement, the County will request that they be able to expand the systern to fiture cells
under similar terma This assumes that the carrent repulaliuns for which the County is seeking
fledbiliey are not changed tu the meantime to allow the activitics requested herent,  In the event
(hat EPA and North Carolina promulgate changes to the generally applicable requirements for
leachate recirculation or landfill gas collection/ monitoring at municipal sold waste landfills like
the Buncombe Cyunty landfill, and the stakeholders involved in this XL Projecl agree that no
Tezson exists to have the projeet continue to be in eflicl, then this FPA may be lerminated
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accurding tu the procedures set forth within this document.  The site specific rule mechanism(s)
will enntain & “sunsct” provision ending authorization for this Project 25 years after the effective
date of the final implemen|ing mechanism(s). It will also address withdrawal or termination
venditions and procedures (as deseribed in Section XI3. This Project will not extend past the
ngreed upon date, and Buncombe County will comply with all applicable requirements following
this date (as described in Section X1I), unless all parties agree to an amendment to the Project
term (as provided in Section VTII).

The average duration for a conventional landfill with & geosynihiethic membrane can be 20-50
vears. The desigm life of the Buncombe County landBll is 35 years. The County proposes to
conduct the bioreactor pilot over a period of twenty-five years. During that period, the County
will tor conduct specified munitoring al designated imervals during the life of the project.  The
data from the project monitering will henefit FPA, State and local regulatory agencies, and will
also be available {0 all other stakeholders who are interested in (i environment, and safety at the
site and in the projeet vicinity. The implementation of the pilot will be permissible through the
prammulgation of a site-specific rule. The County recognizes that the Stale permit will be valid for
a period of five years. Prior to the the permit expiration, the site will be required to undergo an
evaluztion to ensure that there have been no instances of nen-compliance, and to deteinine
whether or not revisions need to be made to the perniit prier to issuance of 2 new one. EPA
evaluation would oecur either during the same period of evaluation for the State permit review, or
‘during the annual assessment for the praject under the XL program,

If, during the 25 year periad, FPA develops a new mile or rule modification addressing
recircufation of leachate, Buncombe County undiur BPA could make the determination to cancel
or terminate the pilot project and continue the recirculation consistent with the new regulations.
At any point during the pilot project, if either party chooses to terminate the project, they may do
80, However, it is expected that the implementation and operation of the bioreactor landfild sile at

- Buncombe County will provide useful data in the for the evaluation of EPA rules as initiated by
the Aprif o, 2000 Federal Register Notice (65FR, 18014).

VL. T.egal Basis for the Project
A. Awthority to Enter into the Agreemen!

Dy signing this Agreement, all signatories acknowledge and agree that they have the respective
authoritics, discretion, and resources to enter into this Agreement and to implement al applicable
provisions of this Project, as described in this Agreement.
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B. ' Legal Effect of the Agreement

This Agreement states the intcntions of the Parties with respect to Buncombe County's XL
Project. The Parties have stated their intentions seriously and in goad faith, and expect to carry
out their stated intentions, This Agreement in itsell does not create or modify lepal rghts or
obligatinng, & not a contract or a regulatary action, such a5 a permit or & rele, and is not legally
binding or enforceable against any Party. Rather, it expresses the plans and intentions of the
Partigs without making those plans and intentions binding requirements. This applies to the
provisians of this Agreement that concern procedural as well as substantive matters. Thus, for
example, the Agreement establishes provedues that the parties inlend o follow with respect to
dispute resolation and tormination {ace Sectioms X and XT). However, whilc the parties fillly
intend to adhere to these procedures, they are not legally obligated to do se,

EPA intends to propose for public comment a site-specific rule neederd to implement this Project.
Any rules, permit modifications or legal mechanisms thar implement this Project wilt be effective
and enforceeble as provided under applicable law. :

This Agreement is not 2 "final agency action” by EPA or the Statc, because it does not create or
madify legal rights or obligations and is not legally enforceabls. This Agreement itself is not
subject ro judicial review or enforcement. Nothing any Party does or does nod do that deviates
from a provisinn of this Agreement, or that is alleged to deviate from a provision of this
Agreement, cail serve as the basis for any claim [or dumages, compensation or other relief apainst
any Party.

C. Other Laws or Regulations That Muay Apply

Except as provided in the site specific rule for this Project, the partics do not intend that this Final
Project Agreement will medify the applicability of any other existing or future laws ur regulations,

D, - Retention of Rights to Other Legal Romedies

Nothing in this Agreement affects or limits Buncombe County’s, EPA’s, or the State of North
Caroling’s legal rights. These righis include legal, equitable, civil, criminal or administrative
cleims or other relief regarding the enforcement of present or future appiicable lederal and state
laws, rules, regulations or pesmils with respect to the facility,
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VIL Amendments or Modificatians to the Agreement

This Project is an experiment designed 1o test new approaches to cnvironmental protection and
there is a degree of uncertaioly regarding the environmerilal benelits and costs associated with
activities to be undertaken in this Project. Therefore, it may be appropriate to amend this
Agresment at some point during its duration.

This Final Project Agreement miay be amended by mutual agreement of all purttes at any time
during the duration of the Project. The parties resognize that amendments to this Agreement may
also necessitate modification of legal implementation mechanisms or may require development of
new implementation mechanisms. I the Agreement is amended, EPA and Buncombe County
expect to work together with other regulatory bodies and stakeholders to identity and pursue any
necessary mudificalions or additions to the implementation mechanisms in accordance with
applicable procedurss (incliding public notice and comment). If the parties agree to make a
substantial amendment to this Agreement, the general public will receive notice of the amendmeant
and be given an opportunity to participate in the process, as appropriate.

In determining whether to amcad the Agresmend, the parties will evaluate whether the proposed
amendment meets Project XL acceptance criteria and any ather relovant considerations agreed on by
the parties. All parties to the Agreement will meet within ninety (90) days following submission of
any amendment proposal (or within & shorter or longer period 1f all parties agres) to discuss
svaluation of the proposed amendment. If all parties support the proposed amendment, the parties
will {after appropriate stakeholder inmvolvement) amend the Apreement,

VII. Transfer of Project Benefits and Responsibilities to 1 New Owner

The parties expect that the site specific rule will ellow for a transfer of Duncombe County’s
henefits and responsibilities under the Project 1o any future owoer or operator upon request of
Buncombe County and the new owner or operator, provided that the following conditions are
met:

A, Buncombe Ceunty will provide written notice of any such proposed iransfer to the EPA,
the State of North Carolina, and all applicable local agencies at least ninety (90) days
hefore the effective date of the transfer. The notice is expected to include identification of
Ure pruposed new owner or operator, a deseription of its financial and technical capability
o assume the abligations associated with the Project, and a statement of the new owner

- Or operator’s intention to take over the respensibiiitics in the XT, Project of the existing
owner of operator.
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Within forty-five (15) davs of receipt of the written nolice, the parties expect that EPA,
the State of North Carolina, and all applicable Iocal agencies in consultation with ail
stakeholders, will delermnine whether, (1) the new owner or pperator has demonstrated
adequate capability to meet EPA's requirements fr carrying out the XL Project; {2) is
witling to take over the responsibilitics in the XL Project of the existing owner or
operator; and, (3} is otherwise an appropriate Project XL partner. Other relevant factors,
tncluding the new owner or operator’s record of campliance with Federal, State and local
environmental requirements, may be considered as well. It is expected that the site
specilic tule will provide that, so long as the demonstration has been made to the
satisfaction and unreviewdble discretion ol EPA, (he Stute of North Carolina, and all
applicabic local agencies and upan constderarion of other relevant factors, the FPA will be
medified to allow the praposed transferee 1o assume the rights and obligaiions ol
Buncembe County. In the event that the transfer is disapproved by any ageney,
withdrawal or termination may be initiated, as provided in Section X1,

Tt will he neecssary to modify the Agreement to refleel Lhe new owner and it may alsn be
necessary for EPA to amend appropriate rules (subject to applicable public notice and
comment) tu ransfer the legal rights and vbligations ¢f Bunvombe County under this
Projoet t the proposed new owner or operator - The rights and obligations of this Project
remain with Buncombe County prior to their final, legal transfer to the proposed
transferee. '

Landlill permits are notl lanslerable in Wocth Carolina, A proposed new ownerof the landfill
is required urder State rules 1o obtain a new permit for the landfill

Praccss far Resolving Dispates

Any dispute that atises under or with respect to this Agrecment will be subject to informal
ncgaotiations between the parfies to the Agtesment. The period of nformal negotiations will not
exceed twenty (20) calendar days fiom the (ine the dispule Is first documented, unless that period
is extended by a written agreement of the parties to the dispure. The dispute will be considered
documented when one party sends a written Notice ot Dispute to the ollier parlies,

If'the parties cannot resolve a dispute through informal negotiations, the partics may invoke non-
binding mediation by describing the dispute with a proposal for resolution in a letter to the

Regianal Administratar for EPA Region 4, with a copy to all paties. The Regional Administrator
will serve as the non-binding mediator and may requesl an nformal medialion meeting to attempt
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@ resolve the digpute. He or she will then tssue a written opinion that will be non-binding and
does not constitute a tinal EPA acticn. I this effort is not successtl, the parties still have the
oplion to terminate or withdraw from the Agreemeny, as set forth in Section XTI below,

This dispute resolution process is not applicable to State permitting and enforcement actions,
X. Withdrawal From or Fermination of the Agreement

Al Expectutions

Although this Agreement is not legally binding and any party may withdraw [rom the Agreement
at any time, it is the desire of'the parties thal it should remain in effect through the cxpected
duration of 25 years, or until changes in generally applicable rcgulations make the requested
flexibility unnecessary, or until the Subtitle D landfill pertion of the BCSWME reaches capacity,
which ever ocours sooner, The agreement will be implemented 2s fislly as possible, unless one of
the conditions below eccurs:

1. Failure by any party 10: (a) comply with the provisions of the enforceable implementing
mechanisma for this Project, or (b) act in accordance with the provisions of this Agresment.
The assessment of the failure will take its nature and duration inte account

2. Failure of any party ta disclose material facts during development of the Aprewment,

3. bailure of the Project Lo provide superior environmental performanes consistent with the
provisions of this Agreement.

4. Enaciment or promulgation of any environmental, healih or safety law or regulation after
exccution of the Agresment, which renders the Project legally, technically or cconomically
impracticable.

5. Decision by an agency to reject the wansfer of the Project to 2 new awner or operator of the
{acility.
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Buncombe County will bie given notice and  reasanable opportunity to remedy any substantial failure
before CPA’s withdrawal. I there is a disagreement between the partics uver whether 4 substanlial
[wilure exisls, the parties will use the dispute resolution mechanism identified in Scetian X of this
Apreemant. BPA, the State of Nerth Carolina, and «l applicable local agencies refain their discretion
to use existing enforcement authoritics, including withdrawal or termination of this Project, as
appropriate. Buncombe Counly retains any existing rights or abilities to defend itself against any
enfarcoment actions, in accordance with applicable procedures.

B, Procedures

The parties agree that the following procedures will be used to withdraw from or terminate the
Project before expiration of the Project term. They also agree that the implementing mechanism(s)
will provide for withdrawal or termination consistent with these procedures.

1 Any party that wants to terminate or withdraw from the Project 1s expected to provide
wtitten notice to the other parties at least sinty {60) days before the withdrawal or
lermination.

2. If requested by any party during the sixty-(60) day pericd noted above, the dispute
resolution proceedings described in this Agreement may be initiated to resolve any dispute
relating to the intended withdrawal or termination. If, following any dispute resolution or
informal discuzsion, a party still desires to withdraw or torminate, that party will provide
writien notice of inal withdrawal ar lernination w the other parties.

If any agency withdraws or terminates its participation in the Agrezment, the remaining
ageneies will consull with Bungombe County to determine whelhes the Apreement should
he eontinued in a madified form, consistent with applicable federal or State law, ar
whether # should be terminated.

3 The procedures described in this Section apply only to the decision to withdraw or terminate
participation in this Agreement. Procedures to be used in modifving or rescinding any fegal
implementing mechaimising will be governed by e tenns of those legal mechamsns and
applicable law. It may be necessary to invoke the implementing mechanism’s provisiana that
end authorization for the Project (called “sunset provisions™) in the event of wirhdrawal or
termination.



AH.  Cumpliance Afier the Project is Over

The parties intend thel (leae be an orderly return to compliance upen completion, withdrawal
from, or termination ef the Project, as follows:

A Orderly Return to Cempliznce with Oiherwise Applicable Regulations, if the
Project Term is Completed

Buncambe County is expected to anticipate and plan for all activities to return to compliance
sufficiently in advance of the end ol the Pruject term, Buncombe County may roquest a meeting
with EPA, the State of North Caroling, and alt applicable local agencies to discuss the Limin i and
nature of any actions that they will be required to take. The parties should meet within thirty days
of receipt o Buncombe County’s written request for such a diseussion At and following such a
meeting, the parties should discuss in reasonable, good faith, which of the requirements defarred

- under this Project will apply aller termination of the Project,

B. Orderly Return te Complianee with Otherwise Applicable Regulatioas in (he Event of
Farly Withdrawal or L'ermination :

In the event of a withdrawal or terminatian not based on the end of the Project term and where
Buncombe Caunty has made efforts in good faith, the parlivs {o the Agreement will detcrmine an
infetim compliance period 1 provide sufficient time for Buncombe County to return to compliance
with any regulations deferred under the Project. The interim compliance peried will extend from the
date on which EPA, the State of North Carolina, and all applicable local agencies pravide written
uotice of final withdrawal or termination of the Project, in accordance with Section X1 of this Project
Agreement. Ty the end of the tterim compliance period, Buncombe County will comply with the
applicable dele:red stundards set forth in 40 CFR Part. 258 2% and 40 CLK, 253.60(0). During the
imlenim compliance period, EPA, the State of Narth Carolina, and any applicable local agency may
issue an order, permit, or other legally enforceable mechanism establishing a schedule for Duncombe
County to return to compliance with otherwise applicable repulations as soon as practicable. This
schedule cannot extend beyond 6 months from the date of withdrawal or termination Funcombe
County intends 1o be in vompliance with all applicable Federal, State, and lacal requirements s soon
as is practicable, as will be set forth in the new schedule,
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XH. Signatories and Effective Date

V6% W

A, Stanley Me=bu1 2 Beputy Regtonal A \tlrmmslrator
ETA, Region 4

Y

C. Thowmas Subol
Chairman
Runcombe County Board of Commissioners

LIS

Rohin Smith
Assistant Secretary for Environment
Nerth Carolina Department of the Environment and Natural Resources
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Supporling Signatories -

The Buncomhe County XL Projeet enjoys the support of a broad range of public and
private urpanizations and individuals. The project incoiporaies both public/private and
federal/locul partnerships and will serve as an example that will benefli the econonly, the
ecommmity, amd the environment.

Our signatures below express our support for this project and the contribution i{ will
make to the envitomment and the enm nnthity.,

Signed: J%ﬁ Z

Affiliation;

o e b OA sy




Appendix B
Monitoring Data
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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
h 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
z 11/25/2008 0.04 839 185 1,946 1,150 1,009 22,273 27,402
m 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
z 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
u 1/14/2009 0.13 2,799 783 5,434 6,883 6,577 449,630 472,106
o 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
a 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
m 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
u 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
q 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
n 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
m 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
m’ 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 3350 271160 283,074
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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
h 7/6/2010 0 2553 405 0 1465 1155 13257 18,835
z 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
m 7/29/2010 0.04 3175 402 0 1830 1623 36681 43,711
E 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
U 9/1/2010 0.16 3345 408 252 1988 1728 54982 62,703
o 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
a 9/22/2010 1.01 2041 215 0 0 0 138882 141,138
9/27/2010 1.5 1666 214 57 40 0 53799 55,776
m 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
H 11/3/2010 0.66 2799 205 13 2311 161 34402 39,891
I 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
u 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
m 12/15/2010 0.16 2277 1 1775 0 34152 38,205
q 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
n_ 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
m 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
m' 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 o 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
z 6/6/2011 0.24 2,047 273 0 1,281 1,130 10,747 15,478
ull 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
E 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 o| 269,712 283,152
U 7/19/2011 0 2,952 0 1,082 1,859 o| 40,923 46,816
7/27/2011 1.42 1,096 1 2,324 3,155 o 235,415 241,991
O 8/3/2011 0.02 3,404 0 1 2,059 of 28,764 34,228
8/10/2011 0.08 3,539 18 24 2,315 46| 12,491 18,433
a 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
u.| 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
u 10/12/2011 0.51 3,032 657 273 791 3,830 9,609 18,192
m 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
q 11/4/2011 0.99 3,344 597 215 2,202 1,800 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
(a8 11/29/2011 1.7] 2,365 1043  3011] 3,046 24,084 254525 288,274
T 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
U} 12/30/2011 0.98 4,077 1,588 4,204 o 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
h 4/2/2012 0.48 2951 790 957 3246 3250 12823 24,017
z 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
m 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
E 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
u' 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
o 6/13/2012 0.17 3539 1177 2585 4443 12551 24,295
a 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
m 7/19/2012 4,11 5,714 2,261 0 4,930 4,820 439,885 457,610
> 7126/2012 0.56 4088 887 6671 0 0 15357 27,003
H 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
I 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
u 8/30/2012 0.47 4296 1255 0 3120 2357 27190 38,218
ﬁ 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
q 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
ﬂ 10/8/2012 1.65 5818 2281 6046 4952 5507 315618 340,222
n 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
Ll 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
m, 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
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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
1/7/2013 0.48 4533 4658 7147 4765 9961| 239509 270,573
1/16/2013 3.8 4270 4121 9431 86141 92287| 501938 698,188
1/24/2013 1.67 6124 8763| 278150| 305046 65293 120775 784,151
2/1/2013 1.27 6124 3308 15666 136090 30102 363788 555,078
2/6/2013 0.08 4315 1917 0 7774 8155 274146 296,307
2/13/2013 0.92 6625 3857 4784 7566 14567 124353 161,752
2/21/2013 0.08 7316 3788 4795 4513 13151 47817 81,380
2/27/2013 1.08 5850 3145 0 4668 16133 44331 74,127
3/8/2013 1.06 8687 5328 4948 4365 32801 145100 201,229
3/13/2013 0.82 4641 3688 4627 2174 22441 103811 141,382
3/20/2013 0.58 6654 4120 0 2502 13759 79599 106,634
3/27/2013 1.1 6635 4614 4937 2418 26207 111623 156,434
4/3/2013 0.87 6889 5029 49 5317 19517 98956 135,757
4/10/2013 0.53 7272 5054 5002 2511 17528 77285 114,652
4/17/2013 2.06 9875 6305 0 2603 42253| 261403 322,439
4/24/2013 1.07 6077 3106 5042 2345 9106 50055 75,731
5/1/2013 1.78 9306 4525 0 2581 26007 130466 172,885
5/9/2013 1.59 10007 4901 4970 4768 29717 293553 347,916
5/16/2013 0.06 8540 4141 0 2276 10918 65757 91,632
5/22/2013 0.76 7087 3542 0 2365 6658 23762 43,414
5/29/2013 0.52 8564 3894 5093 2304 7731 27078 54,664
6/5/2013 0.52 8674 3867 0 0 7073 17865 37,479
6/12/2013 2.91 8232 4314 0 2466 26712 231124 272,848
6/19/2013 0.34 8477 4393 5293 2422 7211 101882 129,678
6/26/2013 0.47 8187 3844 0 2361 6393 26516 47,301
7/2/2013 1.56 6992 3083 0 2365 6198 30715 49,353
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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 68,580 82,730
2012 July 157,620 131,400 26,220
August 90,260 71,260 19,000
September 25,120 0 25,120
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Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Buncombe Bioreactor

Leachate Recirculated

VEAR vonTH | TOTAL GALLONS T(f'?'s'gt% VFVZStSéOT”f 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 761,420 510,220 251,200
April 16,180 16,180 0
2013 May 29,070 23,780 5,290
June 9,340 9,340 0
2013 Total 54,590 49,300 5,290
Total Leachate Recirculated | 2,965,870 1,941,270| 1,024,600
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Leachate Parameter Results

Cell 1
Lab Parameter (unit) On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia| pH |[Turbidity| Conductance DO Temp pH ORP TDS |[BOD5/COD
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 1.0
2/27/2007 150 4,500 370 270 7.08 0.4
3/27/2007 51 6,400 380 330 7.20 120 0.77 7.3 18.8 7.10 | -203 4.9 0.1
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 2.1
6/22/2007 180 6,600 530 330 6.90 430 0.76 14.7 19.9 7.00 | -193 4.8 0.3
7/27/2007 540 5,900 1,100 220 6.86 0.5
8/24/2007 450 2,190 528 52 6.20 0.9
11/27/2007 892 6,470 414 250 6.90 12.5 16.2 6.88 -98 3.7 2.2
1/29/2008 960 6,550 319 264 6.90 29.60 5.42 3.49 14.81 7.11 | -189 3.0
2/25/2008 427 4,490 190 177 6.80 6.95 4.33 5.41 17.81 6.95 | -129 2.8 2.2
3/27/2008 558 3,210 104 104 6.20 77.4 2.87 9.04 16.84 6.74 -99 1.8 5.4
4/21/2008 184 3070 202 138 6.30 66.5 3.59 1.48 17.58 6.99 | -151 2.3 0.9
5/28/2008 687 4,200 242 184 6.70 57 4.52 6.30 19.42 7.16 | -148 3.20 2.8
6/23/2008 819 4,060 223 167 6.70 58.1 4.78 5.29 24.42 7.32 | -154 3.10 3.7
7/29/2008 68 4060 214 191 6.70 76.9 4.81 9.45 22.73 7.31 | -167 3.1 0.3
8/27/2008 462 5,060 204 189 6.90 62.2 4.66 4.41 24.75 7.35 | -174 4.1 2.3
9/23/2008 510 2,940 175 130 6.50 111 5.67 4.57 20.4 7.24 | -166 2.3 2.9
10/27/2008 4390 184 174 6.8 128 3.97 8.26 17.38 7.59 | -158 2.5 0.0
11/20/2008 232 4940 235 202 6.9 252 4.61 9.49 15.94 7.38 -146 2.9 1.0
1/29/2009 54 4140 191 191 7.0 167 3.62 10.45 15.22 6.82 | -140 2.3 0.3
2/17/2009 6.6 4030 159 172.00 6.7 213 3.58 10.94 14.41 7.35 | -102 2.3 0.0
3/30/2009 73.7 3900 245 200.00 6 198 3.77 7.27 19.44 7.33 | -111 2.5 0.3
4/23/2009 10.3 4090 195 205.00 6.9 363 4.22 5.5 20.87 7.55 | -135 2.7 0.1
5/27/2009 26.4 3090 167 143.00 6.5 196 2.79 7.53 21.05 7.08 | -104 1.8 0.2
6/30/2009 570 3420 199 144.00 7 250 3.69 5.26 21.03 7.04 | -134 24 2.9
7/23/2009 20.5 3560 173 175.00 6.8 380 3.99 5.21 22.57 7.64 | -170 2.6 0.1
8/24/2009 10.2 4570 207 198.00 6.8 319 4.09 8.11 21.56 6.93 | -136 2.7 0.0

9/30/2009 13 4010 246 203 6.9 382 4.42 5.57 19.52 7.57 | -187 2.8 0.1
10/26/2009 118 3950 224 217 6.9 339 4.41 6.7 18.18 759 | -134 2.8 0.5
12/14/2009 4.8 3680 246 189 7.1 338 3.9 7.27 16.61 7.71 | -145 2.5 0.0




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

Cell 1
Lab Parameter (unit) On-site Testing Parameter (unit)
Sample BODS5 Day | Conductance COD Ammonia| pH |[Turbidity| Conductance DO Temp pH ORP TDS |[BOD5/COD
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)
3/8/2010 77.4 3440 1000 171 6.6 396 3.24 7.86 17.93 7.82 | -148 2.1 0.1
6/23/2010
9/23/2010 28.1 5820 320 248 7.1 5.45 9.52 22.67 8.55 [ -204 3.5 0.1
12/23/2010 8.6 5820 348 309 7.2 5.26 2.33 12.97 8.69 -30 3.3 0.0
3/17/2011 8.3 3690 195 177 6.9 955 3.51 3.76 18 8.97 | -193 2.3 0.0
6/29/2011 4.2 5450 258 242 6.9 71.6 4.68 3.59 24.65 6.77 | -108 3.1 0.0
9/8/2011 7.2 5500 257 141 7.1 616 4.41 2.61 29.66 6.86 | -122 2.9 0.0
12/5/2011 6560 349 229 7.5 4.63 25.38 6.89 | -115 3 0.0
3/15/2012 90.9 5120 675 180 6.7 -110 2.83 0.1
6/5/2012 61.8 4550 242 204 7.6 -128 2.8 0.3
9/26/2012 37.3 3760 277 240 8.3 -139 3.6 0.1
12/3/2012 75.7 6040 415 282 7 -104 3.7 0.2
4/10/2013 268 4410 810 217 7 -112 3 0.3
6/27/2013 138 4050 388 227 7.8 -108 2.6 0.4
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 2
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
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 1.5
6/22/2007 60 5,800 400 320 6.80 310 0.68 14.3 19.7 7.00 -208 4.3 0.2
7/27/2007 30 4,600 370 210 6.65 0.1
8/24/2007 780 4,240 295 173 6.60 2.6
11/27/2007 525 4,520 296 173 6.90 11.1 11.8 6.97 -287 2.7 1.8
1/29/2008 660 5,600 248 198 6.50 15 4.79 3.6 15.3 6.73 -101 2.7
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 2.7
4/21/2008 187 3370 202 129 6.10 67.8 3.80 5.45 14.95 6.77 -108 2.3 0.9
5/28/2008 507 3,250 267 141 6.30 63.9 4.35 5.4 21.22 7.17 -134 3 1.9
6/23/2008 579 2,890 261 167 6.40 79 3.96 4.49 23.52 8.36 -141 2.5 2.2
7/29/2008 110 3,040 209 136 6.40 77.5 3.68 6.42 25.3 7.14 -158 2.5 0.5
8/27/2008 321 3,760 172 132 6.50 76.50 3.7 6.48 22.73 6.96 -152 2.4 1.9
9/23/2008 570 3,370 209 139 6.50 82.8 3.76 5.20 22.98 7.15 -153 2.8 2.7
10/27/2008 3710 207 139 6.5 102 3.34 11.14 15.92 7.26 -130 2.1 0.0
11/20/2008 504 2550 206 111 6.6 132 2.95 10.37 11.24 7.45 -110 1.9 2.4
1/29/2009 60 3470 187 145 6.6 171 3.31 9.94 8.95 7.16 -83 2.1 0.3
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 0.1
3/30/2009 57.3 3160.0 208.0 126.0 6.7 228 3.16 8.36 17.52 7.55 -127 2 0.3
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 0.1
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 0.1
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 2.6
7/23/2009 32.6 2580.0 163.0 137.0 6.6 363 3.2 4.38 24.15 7.41 -155 2 0.2
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 0.0
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 0.1
10/26/2009 95.1 2980.0 178.0 149.0 6.7 288 3.1 7.33 17.79 7.33 -110 2 0.5
12/14/2009 7.2 2670.0 204.0 130.0 6.6 347 3.07 6.53 15.33 7.13 -141 2 0.0
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 2
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD

Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)

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 0.0
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 0.0
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 0.0

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 0.0
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 0.0
6/29/2011 10.4 5410.0 309.0 104.0 6.8 44 4.55 3.71 25.08 6.54 -95 3 0.0

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 0.1
12/5/2011 21.8 7530.0 486.0 311.0 7.7 4.63 24.93 7.09 -120 3.8 0.0
3/15/2012 5950.0 493.0 223.0 6.8 -122 3.1 0.0

6/5/2012 168.0 7100.0 780.0 393.0 7.1 -132 4.1 0.2
9/26/2012 31.3 7,150 691 433 8.3 -102 5.4 0.0
12/3/2012 77.2 7,670 1380 384 7 -132 4.4 0.1
4/10/2013 103 5,300 545 250 7.2 -118 0.65 0.2
6/27/2013 341 5,440 545 307 7.3 -145 0.6
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 3
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
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 2.1
3/27/2007 260 5,500 700 250 6.90 120 0.69 7.5 20.5 6.80 -195 4.3 0.4
4/27/2007 1,700 2,000 1,200 47 5.50 100 0.25 9.9 16.1 5.40 -141 1.7 1.4
5/29/2007 1,200 6,400 760 270 7.00 240 0.71 11.7 26.6 6.50 -197 4.5 1.6
6/22/2007 450 5,000 870 170 6.70 230 0.57 11.8 22.3 6.60 -204 3.6 0.5
7/27/2007 24 4,300 280 210 6.91 0.1
8/24/2007 720 3,680 330 158 6.70 2.2
11/27/2007 445 3,490 189 140 6.80 25 18.8 6.80 -42 2.2 2.4
1/29/2008 435 3,870 103 154 6.60 15.40 3.40 3.53 19.77 6.92 -154 4.2
2/25/2008 184 1,390 190 48.4 6.30 39.80 1.25 4.91 20.80 6.58 -178 0.8 1.0
3/27/2008 558 2,350 309 88 6.50 126.00 2.2 7.50 13.86 6.96 -130 14 1.8
4/21/2008 190 1040 78 49.6 6.00 91.10 1.30 6.47 17.68 6.93 0 0.1 2.4
5/28/2008 215 1,370 68 55.4 6.20 75.10 1.36 4.85 27.95 7.10 -114 0.9 3.2
6/23/2008 116 476 74 51.1 5.70 45.70 0.849 5.34 28.77 7.07 -106 0.55 1.6
7/29/2008 56 3280 207 133.0 6.70 61.00 3.58 13.49 24.04 6.97 -158 2.3 0.3
8/27/2008 171 1,280 155 45.8 6.30 69.30 0.98 5.46 24.02 6.95 -135 0.6 1.1
9/23/2008 204 1,440 77 54.6 6.40 80.90 15 4.24 25.25 7.11 -153 1 2.6
10/27/2008 1570 74 51.4 6.2 98.00 1.44 8.38 17.97 7.42 -114 0.9 0.0
11/20/2008 29 1050 36 18 5.8 127.00 0.937 10.45 13.46 7.14 -65 0.6 0.8
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 0.1
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 0.5
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 0.0
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 0.2
6/30/2009 480.0 2720.0 189.0 120.0 6.9 241 3.19 5.38 26.11 6.9 -124 2 2.5
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 0.1
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 0.0
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 0.4
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 0.8
12/14/2009 6.0 2920.0 203.0 141.0 6.8 298 3.07 7.29 17.31 7.5 -138 2 0.0
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 3
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD

Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)

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 0.1
6/23/2010 365.0 3190.0 1570.0 120.0 6.4 561 3.09 4.07 31.72 8.25 -209 2 0.2
9/23/2010 23.3 6350.0 360.0 255.0 7.3 5.72 8.75 24.06 8.7 -28 3.6 0.1

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 0.1
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 0.3
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 0.0

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 0.0
12/5/2011 31.0 4920.0 251.0 186.0 7.2 3.67 22.57 6.9 -95 2.4 0.1
3/15/2012 113.0 4650.0 421.0 212.0 6.8 -112 2.6 0.3

6/5/2012 69.2 3150.0 459.0 347.0 7.4 -128 3.9 0.2
9/26/2012 76.9 3750 402 255 8.4 -98 2.7 0.2
12/3/2012 78.4 5550 1310 340 6.9 -108 3.3 0.1
4/10/2013 38.2 5540 333 200 7.3 -85 3.2 0.1
6/27/2013 191 5950 600 520 7.7 -93 3.5 0.3




Buncombe County Solid Waste Management Facility
Subtitle D Landfill

h Leachate Parameter Results
z Cell 4
m Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
E 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 0.8
: 2/27/2007 2,800 1,500 1,900 68 5.26 15
3/27/2007 1,800 1,900 2,500 37 5.30 100 0.25 9.9 16.1 5.40 -141 1.7 0.7
U 4/27/2007 4,000 3,600 2,500 94 5.40 420 1.50 8.3 21.8 7.30 -218 9 1.6
o 5/29/2007 2,400 2,900 2,100 72 5.36 210 0.33 14.2 23 5.10 -156 2.2 1.1
6/22/2007 660 2,300 990 79 6.50 360 0.31 11.7 23.1 6.50 -204 2 0.7
a 7/27/2007 240 2,000 470 73 6.41 0.25 4.8 23.1 5.90 -187 1.6 0.5
8/24/2007 510 2,390 127 92 6.60 4.0
11/27/2007 870 2,990 859 104 6.70 93.2 14.4 6.80 -115 1.9 1.0
m 1/29/2008 415 2,420 228 88 6.40 50 2.35 0.0 10.2 6.88 -197 1.8
2/25/2008 397 1,800 408 61.5 6.40 29.5 1.61 5.38 17.7 6.50 -191 1 1.0
> 3/27/2008 738 2,560 391 86 6.40 116 2.23 9.48 13.42 6.90 -126 1.4 1.9
= 4/21/2008 193 1080 86.7 45 6.10 83.8 1.36 7.37 16.29 7.08 0 0.1 2.2
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 2.0
u, 7/29/2008 38 252 25 6.7 5.60 54 0.287 15.07 29.88 7.13 -162 0.18 15
8/27/2008 231 1,540 276 6.60 74.6 141 7.65 20.67 6.85 -149 0.9 0.8
u 9/23/2008 390 1,840 120 87.6 6.50 96.3 3.06 5.84 25.49 7.30 -149 4.1 3.3
10/27/2008 503 26 9.5 5.50 109 0.481 8.01 18.39 7.6 =77 0.32 0.0
q 11/20/2008 35 1050 38 18.6 5.8 140 0.918 13.15 14.06 7.01 -1 0.58 0.9
1/29/2009 42 1550 108 48.2 6.2 170 1.32 2.25 11.84 6.81 -204 0.9 0.4
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 0.0
¢ 3/30/2009 61.3 5360.0 1580.0 293.0 5.9 302 3.18 6.58 18.65 7.12 -145 2 0.0
n 4/23/2009 51.7 7130.0 951.0 416.0 7.2 303 7.43 6.26 24 7.95 -129 4.7 0.1
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 0.1
m 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 2.2
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 0.1
m 8/24/2009 28.2 6700.0 814.0 339.0 7.0 0.172 9.09 0.0
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 0.5
: 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 0.2
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 0.1




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

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

Cell 4
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD

Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)

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 0.2
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 0.0
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 0.1

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 0.0
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 0.0
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 0.1

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 0.1
12/5/2011 63.9 15900.0 1490.0 773.0 7.6 12.6 27.91 7.41 -115 8 0.0
3/15/2012 94.0 11300.0 962.0 464.0 7.2 -89 5.2 0.1

6/5/2012 183.0 12800.0 1440.0 740.0 7.5 29.04 -156 8 0.1
9/26/2012 39.7 2210 185 136 8.3 -99 1.7 0.2
12/3/2012 76.0 7990 790 400 7.2 -126 4.7 0.1
4/10/2013 33 4580 345 191 7 -123 2.7 0.1
6/27/2013 55.5 5490 685 327 7.7 -110 3.4 0.1
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results
Cell 5
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
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 0.7
2/27/2007 30 1,500 1,400 730 7.48 0.0
3/27/2007 110 12,000 800 750 7.30 420 1.50 8.3 21.8 7.30 -218 9.0 0.1
4/27/2007 3,400 14,000 1,200 7.20 88 0.32 7.1 16.6 5.50 -143 2.0 2.8
5/29/2007 2,800 12,000 130 720 7.37 180 1.50 13.3 27.6 7.30 -203 9.0 215
6/22/2007 70 14,000 1,300 820 7.50 330 1.50 11.6 25.8 7.60 -124 10.0 0.1
7/27/2007 50 8,200 820 430 7.37 0.1
8/24/2007 1,980 6,690 1,060 668 6.90 1.9
11/27/2007 2,370 12,300 1,170 684 7.50 10 20.9 7.20 -158 7.0 2.0
1/29/2008 1380 8,940 726 445 7.00 10.50 7.51 4.36 13.86 7.18 [-126.00 1.9
2/25/2008 478 5,430 495 247 7.00 23.10 5.58 14.31 15.23 7.06 |-126.00] 3.50 1.0
3/27/2008 978 4,580 385 211 6.70 90.50 4.09 8.95 17.09 7.18 [-117.00] 2.60 25
4/21/2008 193 4890 517 272 6.80 105.00 5.25 6.19 20.99 6.91 |-146.00] 3.30 0.4
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 2.3
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 2.1
7/29/2008 158 6,870 771 430 7.20 129.00 7.32 6.03 35.24 7.52 |-178.00] 4.60 0.2
8/27/2008 366 3,400 304 154 6.80 73.60 3.42 4.94 28.57 7.37 |-162.00] 2.20 1.2
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 2.1
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 0.0
11/20/2008 131 10400 984 610 7.2 352.00 9.01 13.43 17.86 8.04 |-164.00] 5.60 0.1

1/29/2009 84 7850 755 396 7.2 327.00 6.91 10.19 16.80 7.66 |-172.00] 4.40 0.1
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 0.0
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 0.4
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 0.1
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 0.4
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 24
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 0.1
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 0.0
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 0.1
10/26/2009 98.5 3840.0 441.0 238.0 6.9 286 4.7 4.72 20.75 7.05 -150 3 0.2
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 0.0
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Leachate Parameter Results

Cell 5
Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD

Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)

3/8/2010 26.6 4280.0 365.0 215.0 6.8 422 4.02 5.95 20.8 8 -164 2.6 0.1
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 0.0
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 0.1

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 0.1
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 0.3
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 0.1

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 0.1
12/5/2011 24.2 4980.0 425.0 211.0 7.5 412 27.71 6.83 -102 2.7 0.1
3/15/2012 22.3 4450.0 307.0 169.0 6.6 -99 2.3 0.1

6/5/2012 97.8 7170.0 897.0 416.0 7.4 -130 4.4 0.1
9/26/2012 24.7 2520.0 490.0 281.0 8.3 -107 3.6 0.1
12/3/2012 44.8 9340 876 456 7 -110 5.3 0.1
4/10/2013 169 3240 524 126 6.9 -48 1.99 0.3
6/27/2013 67.3 4300 351 222 7.2 -138 0.2
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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|f COD |Ammonia pH Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)
1/29/2008
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 1.0
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 1.6
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 0.7
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 1.3
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 1.6
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 1.7
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 0.7
10/27/2008 580.00 37.00 13.00 5.50 122 0.58 4.51 19.75 7.21 -39.00 0.37 0.0
11/20/2008 61 1080 38 23.8 5.9 160 0.979 17.32 16.31 6.66 55 0.62 1.6
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 0.1
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 0.5
4/23/2009 730.0 48.2 11.3 5.5 304 0.721 2.29 21.69 6.56 53 0.46 0.0
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 0.1
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 1.6
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 0.2
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 0.1
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 0.4
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 0.3
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 1.0
3/8/2010 535 2.23 6.91 17.04 7.07 -59 1.4
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 0.6
9/23/2010| 486.0 1570.0 750.0 42.5 6.2 981 1.61 8.44 25.25 8.45 -95 1 0.6
12/23/2010 66.0 2590.0 463.0 83.7 6.6 999 2.15 1.95 15.6 8.75 -139 1.4 0.1
3/17/2011| 267.0 2330.0 534.0 73.6 6.5 727 1.98 2.47 18.54 8.16 -119 1.3 0.5
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 0.0
9/8/2011| 126.0 2860.0 492.0 134.0 6.8 354 2.47 27.34 6.53 -78 1.6 0.3
12/5/2011 2610.0 119.0 90.0 6.9 2.16 24.03 6.64 -78 1.4 0.0
3/15/2012| 182.0 3410.0 168.0 121.0 6.4 -75 1.9 1.1
6/5/2012| 130.0 4080.0 284.0 209.0 7.6 29.08 -134 2.6 0.5
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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|f COD |Ammonia pH Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (© -- (mV) (g/L)
9/26/2012 54.6 1330 81 68.3 8.2 -83 1 0.7
12/3/2012] 133.0 8160 474 445.0 6.9 -148 4.8 0.3
4/10/2013 12.6 3030 172 147 6.8 -88 1.9 0.1
6/27/2013 15.3 2990 164 183 7.9 -112 2 0.1
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Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results

Leachate Pond

Lab Parameter (unit On-site Testing Parameter (unit)
Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD
Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (©) -- (mV) (g/L)
1/29/2007 2,700 2,900 3,800 43 5.24 140 0.34 12.3 7.5 5.50 -- 2.2 0.7
2/27/2007 3,500 2,000 2,000 46 5.37 1.8
3/27/2007 2,200 2,400 2,500 49 5.40 88 0.32 7.1 16.6 5.50 -143 2.0 0.9
4/27/2007 2,900 2,900 2,500 66 5.70 88 0.32 7.1 16.6 5.50 -143 2.0 1.2
5/29/2007 2,400 2,800 2,200 84 5.96 260 0.37 10.6 32.0 6.05 -157 2.3 1.1
6/22/2007 960 4,200 1,500 150 6.90 360 0.51 11.8 23.8 7.10 -274 3.2 0.6
7/27/2007 600 2,900 1,300 100 7.98 0.5
8/24/2007 2,160 2,130 2,210 64 6.80 1.0
11/27/2007 848 1,860 1,150 68 7.00 130 208 5 9.9 7.30 -106 1.3 0.7
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 1.0
3/27/2008 618 1630 488 51 6.60 171.00 1.57 12.70 12.04 7.03 -73.00 1.00 1.3
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 0.7
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 2.4
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 15
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 1.0
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 1.0
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 0.7
10/27/2008 1310 67 51 7.4 153 1.19 13.39 12.57 7.79 -119 0.8 0.0
11/20/2008 74 1040 52 38.7 7.3 281 1.02 17.32 8.13 7.9 -48 0.7 1.4
1/29/2009 42 1,360 62 40 7.0 464 1.3 15.2 7.83 7.39 -31 0.8 0.7
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 0.1
3/30/2009 63.0 978.0 51.6 27.3 6.5 324 1 10.03 17.81 7.45 -74 0.6 1.2
4/23/2009 771.0 32.2 18.2 7.0 424 0.784 8.81 22.34 7.97 -27 0.5 0.0
5/27/2009 695.0 68.9 24.6 6.5 277 0.682 6.95 24.92 7.31 -36 0.44 0.0
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 1.6
7/23/2009 1140.0 50.8 31.3 7.4 318 1.16 7.04 28.77 8.03 45 0.7 0.0
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 0.3
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 0.1
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 2.6
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 0.5
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Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results

Leachate Pond

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

Sample BOD5 Day [ Conductance COD Ammonia pH | Turbidity | Conductance DO Temp pH ORP TDS |BOD5/COD

Date (mg/L) (umho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (@) -- (mV) (g/L)

3/8/2010 259.0 1640.0 438.0 44.8 6.9 563 1.6 10.24 13.56 8.41 -118 1 0.6
6/23/2010
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 0.5

12/23/2010 103.0 1830.0 355.0 59.2 7.2 999 1.61 2.41 5.13 9.16 -91 1 0.3

3/17/2011 179 1460 410 45.7 7.1 999 1.15 3.34 21.85 8.57 -152 0.7 0.4
6/29/2011 52.2 2250 239 79.3 7.7 49.2 2.14 2.69 29.6 7.6 -26 1.4 0.2

9/8/2011 156 2350 421 99.4 7.3 2.04 31.92 6.73 -101 1.3 0.4
12/5/2011 20.6 2400 184 97.7 7.6 2.14 20.32 7.3 -106 1.4 0.1
3/15/2012 39.1 2950 237 103 8 111 1.6 0.2

6/5/2012 40.5 2650 277 99.4 8.2 90 1.7 0.1
9/26/2012 26.5 1520 155 86.7 8.3 -93 14 0.2
12/3/2012 18.4 2930 165 147 7.8 81 2 0.1
4/10/2013 103 2930 324 134 7.8 53 1.8 0.3
6/27/2013 332 1970 348 78.4 8.5 22 1.4 1.0




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
F Oct-08 0 300 0 500 800 0 1600 14022
Nov-08 0 275 0 625 800 0 1700 15722
z Dec-08 0 200 0 650 725 0 1575 17297
Jan-09 0 200 0 300 650 0 1150 18447
m Feb-09 0 150 0 200 400 0 750 19197
E 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

U Jul-09 0 100 0 350 700 0 1150 23147
Aug-09 0 100 0 325 700 0 1125 24272
o Sep-09 0 0 0 0 0 0 24272
Oct-09 0 150 0 400 550 0 1100 25372

n Nov-09 0 100 0 450 475 0 1025 26397
Dec-09 0 125 0 500 350 0 975 27372

m 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

U Aug-10 0 75 0 500 300 0 875 35102
u Sep-10 0 100 0 550 350 0 1000 36102
Oct-10 0 75 0 500 325 0 900 37002
q 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
n Mar-11 0 75 0 425 325 0 825 41442
Apr-11 15 20 0 475 275 0 785 42227
I.I.I May-11 15 75 0 275 265 0 630 42857
Jun-11 15 100 0 450 275 0 840 43697
m. 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 1 680 47270
Dec-12 20 110 1 175 250 2 556 47826
Mar-13 50 150 0 225 200 0 625 48451




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
Jun-13 10 125 0 175 300 1 610 49061

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

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/l) (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 ND 2.20 3.7 ND ND 13.20
Sep-12 ND 3.60 2.2 ND ND 2.00
Dec-12 ND ND ND ND ND 13.80
Mar-13 ND ND 2.6 ND ND ND
Jun-13 16.80 ND ND ND ND ND
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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 ND 729.00 611.00
Mar-13 291.00 264.00 378 ND 645.00 579.00
Jun-13 151.00 255.00 426 ND 675.00 636.00
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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 ND 26.00 ND
Mar-13 ND ND ND ND ND ND
Jun-13 ND ND ND ND 42.00 26.00




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 ND ND 0.57
Mar-13 0.17 0.26 0.73 ND ND 0.47
Jun-13 0.18 0.31 0.34 ND ND 0.20
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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 ND 6.00 6.30
Mar-13 5.80 5.80 6.9 ND 6.90 7.30
Jun-13 7.20 7.20 7.6 ND 7.40 8.20




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
Mar-13 197.00 18.00 -29 ND 145.00 207.00
Jun-13 105.00 -26.00 125 ND -53.00 283.00
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Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Settlement Plate Monitoring Data

Settlement Plates (Elevation - ft)

Date SP-1 SP-2 SP-3 SP-4 SP-5 SP-6 SP-7 SP-8 SP-9 SP-10 JCum-set
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Jan-06 0 0 0 0 0 0 0 0 0 0 0
Jul-06 0.10 0.10 0.10 0.09 0.05 0.07 0.00 0.14 0.31 0.16 0.11
Sep-06 0.13 0.14 0.15 0.14 0.08 0.08 -0.01 0.17 0.36 0.18 0.14
Oct-06 0.14 0.14 0.17 0.14 0.10 0.10 0.24 0.18 0.41 0.22 0.18
Nov-06 0.17 0.16 0.19 0.18 0.12 0.10 0.26 0.19 0.45 0.23 0.20
Dec-06 0.18 0.17 0.19 0.18 0.14 0.10 0.30 0.21 0.46 0.23 0.22
Jan-07 0.17 0.17 0.19 0.19 0.15 0.11 0.34 0.22 0.50 0.25 0.23
Feb-07 0.18 0.19 0.20 0.20 0.15 0.16 0.39 0.27 0.56 0.31 0.26
Mar-07 0.19 0.21 0.20 0.21 0.15 0.21 0.43 0.32 0.62 0.37 0.29
Apr-07 0.20 0.23 0.22 0.21 0.15 0.22 0.45 0.33 0.67 0.39 0.31
May-07 0.21 0.24 0.22 0.20 0.14 0.20 0.44 0.31 0.66 0.37 0.30
Jun-07 0.20 0.24 0.20 0.19 0.13 0.19 0.46 0.34 0.68 0.39 0.30
Jul-07 0.21 0.25 0.22 0.22 0.12 0.17 0.46 0.33 0.70 0.40 0.31
Aug-07 0.21 0.24 0.22 0.19 0.12 0.19 0.49 0.35 0.72 0.41 0.31
Sep-07 0.21 0.27 0.21 0.21 0.12 0.18 0.47 0.34 0.72 0.39 0.31
Oct-07 0.22 0.26 0.22 0.22 0.13 0.20 0.49 0.35 0.74 0.39 0.32
Nov-07 0.21 0.26 0.22 0.24 0.12 0.22 0.52 0.38 0.78 0.43 0.34
Dec-07 0.24 0.30 0.26 0.27 0.17 0.20 0.61 0.37 0.79 0.42 0.36
Jan-08 0.25 0.31 0.26 0.29 0.17 0.20 0.53 0.40 0.82 0.44 0.37
Feb-08 0.25 0.31 0.26 0.27 0.18 0.18 0.55 0.41 0.85 0.46 0.37
Mar-08 0.25 0.34 0.28 0.30 0.19 0.24 0.58 0.43 0.89 0.49 0.40
Jun-08 0.26 0.36 0.28 0.29 0.16 0.25 0.63 0.49 0.97 0.53 0.42
Oct-08 0.27 0.37 0.30 0.30 0.17 0.21 0.63 0.47 0.99 0.53 0.42
Feb-09 0.32 0.43 0.34 0.34 0.15 0.22 0.65 0.50 1.06 0.56 0.46
Jun-09 0.34 0.48 0.38 0.38 0.23 0.26 0.75 0.57 1.18 0.64 0.52
Sep-09 0.36 0.51 0.40 0.40 0.24 0.26 0.76 0.58 1.22 0.65 0.54
Jan-10 0.38 0.54 0.43 0.42 0.25 0.28 0.81 0.61 1.32 0.69 0.57
Apr-10 0.40 0.56 0.42 0.42 0.25 0.26 0.80 0.60 1.34 0.69 0.57
Aug-10 0.42 0.57 0.44 0.44 0.25 0.31 0.87 0.67 1.44 0.76 0.62
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill
Settlement Plate Monitoring Data

Settlement Plates (Elevation - ft)

Date SP-1 SP-2 SP-3 SP-4 SP-5 SP-6 SP-7 SP-8 SP-9 SP-10 JCum-set
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Nov-10 0.45 0.60 0.46 0.45 0.27 0.31 0.89 0.67 1.51 0.77 0.64
Feb-11 0.47 0.63 0.48 0.47 0.29 0.31 0.89 0.70 1.64 0.83 0.67
Mar-11 0.49 0.66 0.51 0.50 0.31 0.29 0.89 0.69 1.66 0.82 0.68
Oct-11 0.51 0.72 0.57 0.55 0.33 0.34 0.98 0.78 1.93 0.97 0.77
Jan-12 0.54 0.77 0.60 0.58 0.36 0.38 1.03 0.83 2.10 1.06 0.83
Jul-12 0.56 0.79 0.61 0.59 0.37 0.36 1.02 0.81 2.29 1.13 0.85
Oct-12 0.58 0.81 0.64 0.62 0.38 0.36 1.04 0.80 2.38 1.21 0.88
Jan-13 0.61 0.84 0.65 0.63 0.40 0.40 1.07 0.83 2.53 1.32 0.93
Apr-13 0.64 0.89 0.69 0.67 0.42 0.45 1.14 0.91 2.73 1.47 1.00
Jul-13 0.65 0.90 0.70 0.67 0.41 0.46 1.16 0.95 2.87 1.58 1.04
Jan 2006 to July J(Inches) |(Inches) [(Inches) J(Inches) |(Inches) |](Inches) |(Inches) [(Inches) |](Inches) |(Inches) J(Inches)
2013 7.80 10.80 8.40 8.04 4,92 5.52 13.92 11.40 34.44 18.96 12.42




Buncombe County Solid Waste Management Facility
Quarterly Explosive Gas Monitoring

h Scalehouse | Conv. Center | Garage MMW #2 | MMW #1 | MMW #3 | MMW #4 Trailor Block Bldg Office HHW Wellhouse
z 212312001
m Oxygen 19.6% 19.1% 19.8% 19.0% 20.0% 19.8% 19.9% N/A N/A N/A
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
E 2/1/2002
Oxygen 19.8% 19.8% 19.9% 18.4% 19.9% 20.0% 20.0% N/A N/A N/A
: Methane 0.0% 0.1% 0.1% 0.1% 0.1% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 1.5% 0.0% 0.0% 0.0% N/A N/A N/A
U 4/26/2002
Oxygen 19.8% 19.8% 19.9% 18.4% 19.9% 20.0% 20.0% N/A N/A N/A
o Methane 0.0% 0.1% 0.1% 0.1% 0.1% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
a 8/13/2002
Oxygen 19.7% 19.9% 19.9% 19.8% 19.9% 19.7% 19.8% N/A N/A N/A
Methane 0.0% 0.0% 0.0% 0.1% 0.1% 0.0% 0.0% N/A N/A N/A
m Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
4/8/2003
> Oxygen 19.7% 19.6% 19.7% 19.8% 19.9% 19.7% 19.8% N/A N/A N/A
— Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
: 8/11/2003
Oxygen 19.8% 19.7% 19.8% 19.9% 19.6% 19.9% 19.8% N/A N/A N/A
u Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
u 12/3/2003
Oxygen 19.7% 19.6% 19.9% 19.3% 19.9% 19.8% 19.9% N/A N/A N/A
q Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
12/8/2003
¢ Oxygen 19.6% 19.1% 19.7% 19.5% 19.8% 19.8% 19.7% N/A N/A N/A
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
n Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
m 3/16/2004
Oxygen 19.7% 19.3% 19.8% 19.7% 19.8% 19.8% 19.6% N/A N/A N/A
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
m. Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
6/8/2004
: Oxygen 19.5% 19.6% 19.6% 19.8% 19.7% 19.8% 19.5% N/A N/A N/A
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A




Buncombe County Solid Waste Management Facility
Quarterly Explosive Gas Monitoring

h Scalehouse [ Conv. Center| Garage MMW #2 | MMW #1 | MMW #3 | MMW #4 Trailor Block Bldg Office HHW Wellhouse
z 9/1/2004
m Oxygen 19.9% 19.8% 19.9% 19.8% 19.7% 19.7% 19.6% N/A N/A N/A

Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A

Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
E 12/7/2004

Oxygen 19.5% 19.7% 19.6% 19.7% 19.5% 19.6% 19.5% N/A N/A N/A
:‘ Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A

Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A
U 3/27/2008

Oxygen 20.60% 20.60% 20.70% 14.20% 20.10% 20.70% 20.80% 20.60% 20.90% 20.60%
o Methane 0% 0% 0% 0% 0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0% 0% 0% 4% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0%
n 6/30/2008

Oxygen 20.50% 20.50% 20.40% 16.70% 20.20% 20.30% 20.30% 20.40% 20.50% 20.60%
m Methane 0% 0% 0% 0% 0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0% 0% 0% 0% 0% 0.0% 0.0% 0.0% 0.0% 0.0%
> 9/22/2008

Oxygen 20.40% 20.50% 20.30% 16.60% 19.60% 20.50% 20.40% 20.40% 20.50% 20.50%
H Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0.0% 0.0% 0.0% 2.4% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0%
: 12/16/2008

Oxygen 20.60% 20.70% 20.50% 20.20% 19.50% 20.50% 20.50% 20.50% 20.80% 20.80%
u Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0.0% 0.0% 0.0% 0.2% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0%
u 3/9/2009

Oxygen 20.40% 20.60% 20.40% 20.60% 20.60% 20.40% 20.40% 20.50% 20.30% 20.60%
q Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
ﬁ 6/1/2009

Oxygen 20.30% 20.10% 20.20% 19.80% 20.20% 20.10% 20.10% 20.20% 20.10% 20.30%
n Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Carbon Dioxide 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Ll 912372009

Oxygen 20.00% 19.80% 19.90% 18.30% 4.20% 19.80% 19.60% 19.90% 20.00% 19.80%

Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
m Carbon Dioxide 0.0% 0.0% 0.0% 1.1% 10.7% 0.0% 0.0% 0.0% 0.0% 0.1%
: 12/7/2009

Oxygen 19.80% 19.80% 19.90% 14.40% 19.10% 19.80% 19.90% 20.00% 19.90% 19.90%

Methane 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0%




Buncombe County Solid Waste Management Facility
Quarterly Explosive Gas Monitoring

h Scalehouse [ Conv. Center| Garage MMW #2 | MMW #1 | MMW #3 | MMW #4 Trailor Block Bldg Office HHW Wellhouse
z Carbon Dioxide 0.0% 0.1% 0.0% 3.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%
m 3/29/2010
Oxygen 19.80% 19.70% 19.80% 18.70% 18.30% 19.50% 19.70% 19.70% 19.70% 19.70% 19.90% 19.80%
E Methane 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Carbon Dioxide 0.0% 0.0% 0.0% 0.8% 1.2% 20.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6/10/2010
: Oxygen 20.40% 20.20% 20.20% 19.30% 19.80% 20.30% 20.10% 20.20% 20.00% 20.30% 20.30% 20.10%
U Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Carbon Dioxide 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0%
o 9/13/2010
Oxygen 20.10% 20.10% 20.00% 14.70% 17.40% 17.00% 17.50% 20.00% 19.90% 20.20% 19.80% 20.20%
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
a Carbon Dioxide 0.0% 0.0% 0.0% 12.2% 2.0% 2.5% 3.3% 0.0% 0.0% 0.0% 0.0% 0.0%
12/29/2010
m Oxygen 20.30% 20.40% 20.20% 20.10% 19.90% 18.20% 19.00% 20.20% 20.30% 20.10% 20.30% 20.40%
Methane 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.0% 0.0%
> Carbon Dioxide 0.0% 0.0% 0.0% 0.1% 0.4% 2.3% 1.5% 0.1% 0.0% 0.0% 0.0% 0.0%
3/8/2011
H Oxygen 20.40% 20.40% 20.50% 20.40% 19.60% 19.20% 19.60% 20.70% 20.70% 20.60% 20.70% 20.50%
: Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.6% 0.8% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0%
u, 6/21/2011
Oxygen 19.60% 20.00% 20.00% 6.70% 17.60% 16.80% 16.90% 20.10% 20.00% 20.20% 20.00% 20.00%
u Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Carbon Dioxide 0.0% 0.0% 0.0% 10.6% 1.5% 1.9% 3.4% 0.0% 0.0% 0.0% 0.0% 0.0%
q 9/12/2011
Oxygen 20.00% 20.00% 20.00% 7.90% 17.60% 18.00% 16.90% 20.10% 20.10% 20.20% 19.90% 20.20%
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0%
¢ Carbon Dioxide 0.0% 0.0% 0.0% 10.3% 1.7% 1.1% 3.4% 0.0% 0.0% 0.0% 0.0% 0.0%
12/1/2011
n Oxygen 20.50% 20.50% 20.80% 20.70% 20.60% 20.50% 18.60% 20.70% 20.80% 20.70% 20.70% 20.60%
Methane 0.1% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1%
m Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 2.5% 0.0% 0.0% 0.0% 0.0% 0.0%
3/7/2012
m, Oxygen 20.30% 20.30% 20.00% 13.30% 19.50% 17.40% 19.80% 20.10% 20.00% 20.30% 20.30% 20.40%
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
: Carbon Dioxide 0.0% 0.0% 0.0% 4.8% 0.4% 2.0% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0%
6/27/2012
Oxygen 20.20% 20.10% 19.60% 19.70% 19.60% 18.50% 16.00% 19.80% 19.70% 19.70% 19.60% 20.10%
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Buncombe County Solid Waste Management Facility

Quarterly Explosive Gas Monitoring

Scalehouse [ Conv. Center| Garage MMW #2 | MMW #1 | MMW #3 | MMW #4 Trailor Block Bldg Office HHW Wellhouse
Methane 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 4.9% 0.0% 0.0% 0.0% 0.0% 0.0%
9/25/2012
Oxygen 19.70% 19.70% 19.90% 18.70% 17.50% 17.50% 14.80% 20.10% 20.00% 19.80% 20.00% 19.90%
Methane 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Carbon Dioxide 0.00% 0.00% 0.00% 0.70% 2.40% 2.10% 4.90% 0.00% 0.00% 0.00% 0.00% 0.00%
12/12/2012
Oxygen 20.20% 20.20% 20.40% 17.00% 20.20% 20.00% 16.20% 20.30% 20.30% 20.10% 20.40% 20.20%
Methane 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Carbon Dioxide 0.00% 0.00% 0.00% 3.10% 0.00% 0.00% 4.90% 0.00% 0.00% 0.00% 0.00% 0.00%
3/19/2013
Oxygen 20.30% 20.30% 20.10% 20.00% 20.10% 6.90% 14.20% 20.20% 20.30% 19.90% 20.40% 20.00%
Methane 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Carbon Dioxide 0.00% 0.00% 0.00% 0.00% 0.00% 7.30% 4.00% 0.00% 0.00% 0.00% 0.00% 0.00%
6/6/2013
Oxygen 20.00% 20.00% 20.00% 0.00% 15.40% 10.40% 13.60% 20.10% 20.00% 19.90% 19.60% 20.10%
Methane 0.00% 0.00% 0.00% 1.40% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Carbon Dioxide 0.00% 0.00% 0.00% 15.60% 3.50% 4.80% 5.30% 0.00% 0.00% 0.00% 0.00% 0.00%




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GW--0007 26-Jan-12 53.9
GW--0008 26-Jan-12 57.6
GW--0009 26-Jan-12 57.3
GW--0010 26-Jan-12 0.1
GW--0011 26-Jan-12 53.7
GW--0012 26-Jan-12 57.1
GW--0014 26-Jan-12 39.9
GW--0018 26-Jan-12 36.9
GW--0013 30-Jan-12 16.4
GW--0017 30-Jan-12 42.4
._ GW--0018 30-Jan-12 41.2
GW--0023 30-Jan-12 26.8
z GW--0023 30-Jan-12 34.8
LLI GW--0024 30-Jan-12 0.1
GW--0025 30-Jan-12 0.8
E GW--0021 30-Jan-12 9.6
: GW--0017 30-Jan-12 59.2
GAS--06B 31-Jan-12 53.2
U GC--0004 31-Jan-12 14.2
o GHC--004 31-Jan-12 0
a GHC--002 31-Jan-12 0.7
GHC--005 31-Jan-12 58.7
GHC--001 31-Jan-12 11.8
L GAS--06A 31-Jan-12 0
:'..i GW--0004 31-Jan-12 60.3
— GW--0003 31-Jan-12 59.9
: GW--0002 31-Jan-12 39.2
GW--0006 31-Jan-12 56
'U GW--0009 31-Jan-12 1.3
u GW--0009 2-Feb-12 56.8
q GW--0008 2-Feb-12 8.9
GW--0007 2-Feb-12 16
GW--0011 2-Feb-12 4.5
¢ GW--0010 2-Feb-12 0
(a8 GW--0014 2-Feb-12 35.7
|-|-| GW--0018 2-Feb-12 28
GW--0022 2-Feb-12 43.5
(f)] GW--0023 2-Feb-12 313
: GW--0019 2-Feb-12 9.4
GW--0024 2-Feb-12 22
GW--0020 2-Feb-12 0
GW--0025 2-Feb-12 30.1




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GW--0021 2-Feb-12 22.4
GW--0017 2-Feb-12 0
GAS--06B 2-Feb-12 56.5
GW--0001 1-Mar-12 49.4
GW--0002 1-Mar-12 58.2
GW--0003 1-Mar-12 28.1
GW--0004 1-Mar-12 0.7
GW--0005 1-Mar-12 28.8
GW--0006 1-Mar-12 32.1
GW--0009 1-Mar-12 27.5
._ GAS--06B 1-Mar-12 49.2
GW--0007 1-Mar-12 13.5
z GW--0008 1-Mar-12 20.7
LLI GW--0010 1-Mar-12 27.9
GW--0014 1-Mar-12 32.9
E GW--0018 1-Mar-12 44.9
: GW--0022 1-Mar-12 425
GW--0023 1-Mar-12 329
U GW--0019 1-Mar-12 15.9
o GW--0015 1-Mar-12 221
a GW--0024 1-Mar-12 0.1
GW--0025 1-Mar-12 23.6
GW--0021 1-Mar-12 20.7
L GW--0016 1-Mar-12 17.8
> GW--0017 1-Mar-12 0.1
— GW--0001 6-Mar-12 46.7
: GW--0002 6-Mar-12 31.6
GW--0003 6-Mar-12 37.9
'U GW--0004 6-Mar-12 17.4
u GW--0005 6-Mar-12 359
q GW--0006 6-Mar-12 32.9
GW--0007 6-Mar-12 30.9
GW--0008 6-Mar-12 49.7
¢ GW--0009 6-Mar-12 51.3
(a8 GW--0010 6-Mar-12 36.3
|-|-| GW--0018 6-Mar-12 50.2
GW--0022 6-Mar-12 48.2
(f)] GW--0023 6-Mar-12 39.1
: GW--0015 6-Mar-12 27.8
GW--0019 6-Mar-12 19.9
GW--0024 6-Mar-12 48.3
GW--0020 6-Mar-12 36.4
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0021 6-Mar-12 45.6
GW--0017 6-Mar-12 59.7
GW--0013 6-Mar-12 54.8
GW--0009 6-Mar-12 55.6
GW--0004 9-Mar-12 26.1
GW--0009 9-Mar-12 47.8
GW--0008 9-Mar-12 55.3
GW--0011 9-Mar-12 48.3
GW--0014 9-Mar-12 44.7
GW--0015 9-Mar-12 56.6
GW--0019 9-Mar-12 49.5
GW--0025 9-Mar-12 55.3
GW--0024 9-Mar-12 56.7
GW--0020 9-Mar-12 33.1
GW--0016 9-Mar-12 49.1
GW--0017 9-Mar-12 0.1
GAS--06B 9-Mar-12 49.7
GW--0003 12-Mar-12 52.3
GW--0002 12-Mar-12 44.8
GW--0001 12-Mar-12 54.4
GW--0005 12-Mar-12 47.3
GW--0006 12-Mar-12 42.7
GW--0009 12-Mar-12 51.8
GW--0008 12-Mar-12 47.7
GW--0019 12-Mar-12 42.5
GW--0010 12-Mar-12 47.6
GW--0014 12-Mar-12 47.5
GW--0018 12-Mar-12 50
GW--0022 12-Mar-12 50.9
GW--0013 12-Mar-12 24.6
GW--0021 12-Mar-12 47.7
GW--0025 12-Mar-12 50.5
GW--0024 12-Mar-12 29.3
GW--0023 12-Mar-12 54.8
GW--0019 12-Mar-12 49.8
GW--0011 12-Mar-12 46.6
GW--0008 12-Mar-12 54.1
GW--0015 12-Mar-12 57.8
GW--0020 12-Mar-12 47.3
GW--0016 12-Mar-12 44
GW--0004 13-Mar-12 55
GW--0003 13-Mar-12 57.7
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0002 13-Mar-12 59.7
GW--0001 13-Mar-12 50
GW--0005 13-Mar-12 36.2
GW--0006 13-Mar-12 48.2
GW--0009 13-Mar-12 55.6
GW--0001 21-Mar-12 514
GW--0002 21-Mar-12 23.2
GW--0003 21-Mar-12 31.8
GW--0004 21-Mar-12 37
GW--0009 21-Mar-12 38.9
GW--0006 21-Mar-12 39.9
GW--0005 21-Mar-12 53.5
GW--0008 21-Mar-12 49.6
GW--0011 21-Mar-12 43.8
GW--0010 21-Mar-12 42.6
GW--0014 21-Mar-12 47.8
GW--0018 21-Mar-12 49.5
GW--0022 21-Mar-12 49.4
GW--0023 21-Mar-12 48.1
GW--0019 21-Mar-12 50.4
GW--0015 21-Mar-12 53.1
GW--0024 21-Mar-12 58.6
GW--0020 21-Mar-12 47.8
GW--0013 21-Mar-12 36.4
GW--0013 21-Mar-12 36.4
GW--0016 21-Mar-12 42.8
GW--0025 21-Mar-12 52.3
GW--0021 21-Mar-12 57.9
GW--0017 21-Mar-12 60.2
GAS--06B 22-Mar-12 57.6
GHC--005 26-Mar-12 57.9
GHC--004 26-Mar-12 1.2
GHC--001 26-Mar-12 0
GHC--001 26-Mar-12 19.8
GHC--003 26-Mar-12 0.1
GC--0004 26-Mar-12 4
GAS--06A 26-Mar-12 0
GAS--06B 26-Mar-12 57.3
blower01 26-Mar-12 56.8
blower01 26-Mar-12 55.3
GAS--06B 8-May-12 54.9
GAS--06A 8-May-12 0.1
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane

Blowers

GC--0004 8-May-12 5.9
GHC--005 8-May-12 57.8
GHC--004 8-May-12 0.8
GHC--001 8-May-12 13.8
blower01 8-May-12 56.3
GHC--003 8-May-12 0.4
GW--0001 10-May-12 53.9
GW--0002 10-May-12 54.9
GW--0003 10-May-12 53.2
GW--0004 10-May-12 49.4
GW--0006 10-May-12 43.3
GW--0005 10-May-12 38.6
GW--0013 10-May-12 55.6
GW--0009 10-May-12 57.8
GW--0008 10-May-12 51.6
GW--0011 10-May-12 50.8
GW--0007 10-May-12 45.8
GW--0010 10-May-12 53.1
GW--0014 10-May-12 53.1
GW--0018 10-May-12 56.6
GW--0022 10-May-12 58.1
GW--0023 10-May-12 50.8
GW--0019 10-May-12 51.3
GW--0015 10-May-12 58.5
GW--0020 10-May-12 56.9
GW--0024 10-May-12 57.1
GW--0024 10-May-12 57.1
GW--0025 10-May-12 57.8
GW--0021 10-May-12 57.4
GW--0016 10-May-12 46
GW--0017 10-May-12 57.6
GW--0004 17-May-12 55.6
GW--0003 17-May-12 52.6
GW--0002 17-May-12 54.8
GW--0001 17-May-12 53.9
GW--0005 17-May-12 441
GW--0006 17-May-12 51.5
GW--0009 17-May-12 60.3
GW--0012 17-May-12 53.4
GW--0008 17-May-12 54
GW--0007 17-May-12 56.8
GW--0010 17-May-12 56
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0014 17-May-12 54.4
GW--0018 17-May-12 53.3
GW--0022 17-May-12 60.9
GW--0023 17-May-12 54.2
GW--0019 17-May-12 54.3
GW--0011 17-May-12 51.2
GW--0015 17-May-12 61.1
GW--0024 17-May-12 58.8
GW--0020 17-May-12 59.3
GW--0025 17-May-12 58.4
GW--0021 17-May-12 60.2
GW--0017 17-May-12 59.8
GW--0013 17-May-12 59.1
blower01 17-May-12 58
GHC--005 7-Jun-12 57.6
GAS--06B 7-Jun-12 54.4
blower01 7-Jun-12 58.8
GW--0004 7-Jun-12 59.4
GW--0003 7-Jun-12 50.5
GW--0002 7-Jun-12 56.4
GW--0001 7-Jun-12 49
GW--0005 7-Jun-12 449
GW--0009 7-Jun-12 59.9
GW--0012 7-Jun-12 53.9
GW--0008 7-Jun-12 54.5
GW--0015 7-Jun-12 58.9
GW--0020 7-Jun-12 58.3
GW--0024 7-Jun-12 58.6
GW--0019 7-Jun-12 57.7
GW--0023 7-Jun-12 55.3
GW--0022 7-Jun-12 59.6
GW--0018 7-Jun-12 57.6
GW--0018 7-Jun-12 57.6
GW--0014 7-Jun-12 55.2
GW--0010 7-Jun-12 55.6
GW--0010 7-Jun-12 55.6
GW--0007 7-Jun-12 57.6
GW--0025 7-Jun-12 57
GW--0021 7-Jun-12 59.5
GW--0016 7-Jun-12 53.7
GW--0017 7-Jun-12 59.7
GW--0013 7-Jun-12 58.7




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
blower01 19-Jun-12 58.6
GHC--005 20-Jun-12 57
GW--0001 20-Jun-12 62.3
GW--0002 20-Jun-12 <<
GW--0001 21-Jun-12 48.5
GW--0002 21-Jun-12 54.2
GW--0003 21-Jun-12 52
GW--0004 21-Jun-12 61.1
GW--0006 21-Jun-12 55.7
GW--0005 21-Jun-12 50.4
._ GW--0007 21-Jun-12 60.4
GW--0010 21-Jun-12 57.9
z GW--0014 21-Jun-12 59.3
(11| GW--0018 21-Jun-12 56.5
GW--0022 21-Jun-12 60.4
E GW--0023 21-Jun-12 59.2
: GW--0019 21-Jun-12 59.2
GW--0011 21-Jun-12 58.9
U GW--0008 21-Jun-12 58.7
o GW--0017 21-Jun-12 60.9
a GW--0020 21-Jun-12 59.3
GW--0024 21-Jun-12 59.5
GW--0025 21-Jun-12 57.1
L GW--0021 21-Jun-12 58.5
> GW--0016 21-Jun-12 59.8
=l GW--0017 21-Jun-12 59.9
: GW--0013 21-Jun-12 59.4
GW--0012 21-Jun-12 54
U GW--0009 21-Jun-12 59.3
u GAS--06B 21-Jun-12 57.6
q GHC--005 10-Jul-12 58
GAS--06B 10-Jul-12 57.8
GW--0001 10-Jul-12 52.4
¢ GW--0002 10-Jul-12 54.6
n. GW--0003 10-Jul-12 59.9
|-|-| GW--0004 10-Jul-12 51.3
GW--0009 10-Jul-12 60.6
(f)] GW--0006 10-Jul-12 58.9
: GW--0005 10-Jul-12 57.9
blower01 16-Jul-12 58
GW--0023 16-Jul-12 57.5
GW--0022 16-Jul-12 60.5




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GW--0018 16-Jul-12 59.9
GW--0014 16-Jul-12 56.3
GW--0010 16-Jul-12 54.9
GW--0007 16-Jul-12 51.2
GW--0008 16-Jul-12 57.9
GW--0011 16-Jul-12 60.6
GW--0015 16-Jul-12 60.4
GW--0020 16-Jul-12 60.3
GW--0024 16-Jul-12 59.7
GW--0025 16-Jul-12 53.6
._ GW--0017 16-Jul-12 60.1
GW--0013 16-Jul-12 59.9
z GW--0009 16-Jul-12 57.6
LLI GW--0012 16-Jul-12 55.7
GW--0016 16-Jul-12 44.5
E GW--0001 17-Jul-12 50.5
: GW--0002 17-Jul-12 52.7
GW--0003 17-Jul-12 54.6
U GW--0004 18-Jul-12 54.3
o GW--0009 18-Jul-12 58.9
a GW--0006 18-Jul-12 46.8
GW--0005 18-Jul-12 423
GAS--06A 18-Jul-12 0.4
L GW--0001 30-Jul-12 51.6
:'..i GW--0001 30-Jul-12 51.5
— GW--0002 30-Jul-12 49.5
: GW--0002 30-Jul-12 48.9
GW--0003 30-Jul-12 48.4
'U GW--0004 30-Jul-12 53.9
u GW--0006 30-Jul-12 41.8
q GW--0006 30-Jul-12 44.4
GW--0005 30-Jul-12 44.2
GW--0007 30-Jul-12 49.5
¢ GW--0010 30-Jul-12 53.2
(a8 GW--0014 30-Jul-12 52.1
|-|-| GW--0018 30-Jul-12 55
GW--0022 30-Jul-12 59.7
(f)] GW--0023 30-Jul-12 52.7
: GW--0019 30-Jul-12 54.6
GW--0011 30-Jul-12 55
GW--0008 30-Jul-12 52.3
GW--0015 30-Jul-12 60.6
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0020 30-Jul-12 60.3
GW--0009 30-Jul-12 59.4
GW--0013 30-Jul-12 60.4
GW--0017 30-Jul-12 59.5
GW--0021 30-Jul-12 53.7
GW--0025 30-Jul-12 49.5
GW--0024 30-Jul-12 59.8
GW--0016 30-Jul-12 59.6
GW--0012 30-Jul-12 50.6
GW--0009 30-Jul-12 57.9
GAS--06A 30-Jul-12 0.8
GAS--06B 30-Jul-12 56.6
GHC--005 30-Jul-12 58.1
blower01 30-Jul-12 52.2
GW--0019 2-Aug-12 56.5
GW--0019 2-Aug-12 56.1
GW--0015 2-Aug-12 60.2
GW--0019 2-Aug-12 56.5
blower01 5-Sep-12 53.7
GHC--005 5-Sep-12 59.6
GAS--06A 5-Sep-12 0.5
GAS--06B 5-Sep-12 57.5
GW--0020 5-Sep-12 59.3
GW--0015 5-Sep-12 59.6
GW--0008 5-Sep-12 57.7
GW--0011 5-Sep-12 59.1
GW--0019 5-Sep-12 59.1
GW--0023 5-Sep-12 55.1
GW--0022 5-Sep-12 60
GW--0018 5-Sep-12 58.4
GW--0014 5-Sep-12 54.4
GW--0010 5-Sep-12 52.7
GW--0007 5-Sep-12 54
GW--0005 5-Sep-12 50.3
GW--0001 5-Sep-12 56.5
GW--0002 6-Sep-12 53.9
GW--0003 6-Sep-12 48.6
GW--0004 6-Sep-12 58.4
blower01 19-Sep-12 52.9
GW--0013 19-Sep-12 59.9
GW--0017 19-Sep-12 59.1
GW--0017 19-Sep-12 59.1




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GAS--06A 19-Sep-12 0.2
GW--0001 19-Sep-12 50.7
GW--0002 19-Sep-12 48.6
GW--0003 19-Sep-12 60.2
GW--0004 19-Sep-12 51.3
GW--0013 19-Sep-12 59
GW--0017 19-Sep-12 58.7
GW--0021 19-Sep-12 55.6
GW--0025 19-Sep-12 48
GW--0025 19-Sep-12 48
|_ GW--0020 19-Sep-12 57.9
GW--0016 19-Sep-12 44.2
z GW--0012 19-Sep-12 49.7
LLI GW--0009 19-Sep-12 56.1
GW--0009 19-Sep-12 56.1
E GW--0006 19-Sep-12 48.9
: GW--0006 19-Sep-12 47.9
GW--0005 19-Sep-12 43
U GW--0007 19-Sep-12 47.2
o GW--0010 19-Sep-12 52.8
a GW--0014 19-Sep-12 50.8
GW--0018 19-Sep-12 55.5
GW--0023 20-Sep-12 48.4
L GW--0019 20-Sep-12 53
> GW--0011 20-Sep-12 55.2
— GW--0008 20-Sep-12 54.6
: GW--0015 20-Sep-12 59.4
GW--0024 20-Sep-12 58.9
'U GHC--005 20-Sep-12 61.1
u GAS--06B 20-Sep-12 58.2
q blower01 20-Sep-12 49.3
GW--0019 21-Sep-12 53
GW--0015 21-Sep-12 58.7
¢ GHC--005 16-Oct-12 58.1
o GC--0004 16-Oct-12 0.5
|-|-| GHC--001 16-Oct-12 12.7
GHC--003 16-Oct-12 0.8
(f)] GHC--004 16-Oct-12 11.7
: GAS--06A 16-Oct-12 0.3
GAS--06B 16-Oct-12 55.1
GW--0001 16-Oct-12 51.2
GW--0002 16-Oct-12 50.2
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GW--0003 16-Oct-12 45
GW--0004 16-Oct-12 45.2
GW--0006 16-Oct-12 52.1
GW--0005 16-Oct-12 43.9
GW--0007 16-Oct-12 56.9
GW--0010 16-Oct-12 55.7
GW--0014 16-Oct-12 60.7
GW--0023 16-Oct-12 59.4
GW--0022 16-Oct-12 59.9
GW--0018 16-Oct-12 59.6
GW--0019 16-Oct-12 58.9
GW--0011 16-Oct-12 59.4
GW--0008 16-Oct-12 59.9
GW--0015 16-Oct-12 59.7
GW--0020 16-Oct-12 58.9
GW--0024 16-Oct-12 57.7
GW--0013 23-Oct-12 58.3
GW--0017 23-Oct-12 58.5
GW--0021 23-Oct-12 57.8
GW--0025 23-Oct-12 58.6
GW--0016 23-Oct-12 56.6
GW--0012 23-Oct-12 57.7
GW--0009 23-Oct-12 58.8
GHC--005 26-Nov-12 57.3
GHC--002 26-Nov-12 0.8
GHC--001 26-Nov-12 15.8
GHC--003 26-Nov-12 2
GHC--004 26-Nov-12 12.5
GAS--06A 26-Nov-12 57.8
GAS--06B 26-Nov-12 51.4
GW--0001 26-Nov-12 40
GW--0002 26-Nov-12 44.7
GW--0003 26-Nov-12 41.3
GW--0004 26-Nov-12 60.1
GW--0006 26-Nov-12 36
GW--0005 26-Nov-12 35.7
GW--0007 26-Nov-12 38.4
GW--0010 26-Nov-12 48.1
GW--0014 26-Nov-12 47.9
GW--0023 26-Nov-12 50.8
GW--0022 26-Nov-12 58.6
GW--0018 26-Nov-12 53.5
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0019 26-Nov-12 52.2
GW--0011 26-Nov-12 49.6
GW--0008 26-Nov-12 50
GW--0012 26-Nov-12 48.4
GW--0015 26-Nov-12 58.6
GW--0020 26-Nov-12 58
GW--0009 3-Dec-12 58
GW--0012 3-Dec-12 48.3
GW--0016 3-Dec-12 37.9
GW--0020 3-Dec-12 57.6
GW--0025 3-Dec-12 48.5
GW--0021 3-Dec-12 54.4
GW--0017 3-Dec-12 57.7
GW--0013 3-Dec-12 58.4
GHC--002 8-Jan-13 0.4
GHC--001 8-Jan-13 4.3
GHC--003 8-Jan-13 0.8
GHC--004 8-Jan-13 10.1
GAS--06B 8-Jan-13 42.9
GW--0019 8-Jan-13 45.2
GW--0011 8-Jan-13 41.7
GW--0008 8-Jan-13 47.2
GW--0020 8-Jan-13 55.9
GW--0025 8-Jan-13 51.3
GW--0021 8-Jan-13 55.5
GW--0017 8-Jan-13 57.7
GW--0013 8-Jan-13 57.2
GW--0012 8-Jan-13 48.7
GW--0016 8-Jan-13 32.8
GW--0023 9-Jan-13 45
GW--0022 9-Jan-13 57.7
GW--0018 9-Jan-13 52.6
GW--0014 9-Jan-13 46.8
GW--0010 9-Jan-13 45.1
GW--0007 9-Jan-13 38.6
GW--0002 9-Jan-13 47.6
GW--0003 9-Jan-13 48.4
GW--0004 9-Jan-13 47.9
GW--0006 9-Jan-13 40.2
GW--0011 9-Jan-13 43.8
GW--0019 9-Jan-13 44.2
GW--0019 29-Jan-13 57.2
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0011 29-Jan-13 56.7
GW--0008 29-Jan-13 56.2
GW--0015 29-Jan-13 58.5
GW--0020 29-Jan-13 57.8
GW--0025 29-Jan-13 56.1
GW--0021 29-Jan-13 53.7
GW--0017 29-Jan-13 52.9
GW--0013 29-Jan-13 53.2
GW--0009 29-Jan-13 59.1
GW--0012 29-Jan-13 56.7
GW--0016 29-Jan-13 4
GW--0023 29-Jan-13 55.1
GW--0022 29-Jan-13 57.7
GW--0018 29-Jan-13 56.7
GW--0014 29-Jan-13 56.2
GW--0010 29-Jan-13 54.7
GW--0007 29-Jan-13 57.2
GW--0005 29-Jan-13 54.2
GW--0006 29-Jan-13 56.9
GW--0004 29-Jan-13 55.2
GW--0003 29-Jan-13 55.2
GW--0002 29-Jan-13 54.9
GW--0001 29-Jan-13 51
GW--0025 29-Jan-13 53.6
GHC--005 29-Jan-13 56.4
GHC--002 29-Jan-13 0.8
GHC--001 29-Jan-13 10.9
GHC--003 29-Jan-13 0.7
GHC--004 29-Jan-13 12.8
GAS--06A 29-Jan-13 5.8
GAS--06B 29-Jan-13 51.2
GW--0001 19-Feb-13 45.2
GW--0002 19-Feb-13 55.6
GW--0003 19-Feb-13 54.1
GW--0004 19-Feb-13 52.9
GW--0006 19-Feb-13 48
GW--0005 19-Feb-13 47.6
GW--0007 19-Feb-13 48.6
GW--0010 19-Feb-13 49.8
GW--0018 19-Feb-13 52.3
GW--0022 19-Feb-13 57.7
GW--0023 19-Feb-13 50.3
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GW--0014 19-Feb-13 49.1
GW--0019 20-Feb-13 51.8
GW--0011 20-Feb-13 50.6
GW--0008 20-Feb-13 53.8
GW--0015 20-Feb-13 58.7
GW--0020 20-Feb-13 57.7
GW--0024 20-Feb-13 58
GW--0025 20-Feb-13 52.8
GW--0021 20-Feb-13 57.4
GW--0017 20-Feb-13 58.1
GW--0013 20-Feb-13 55.6
GW--0009 20-Feb-13 58.4
GW--0012 20-Feb-13 54.4
GW--0016 20-Feb-13 4.4
GW--0020 20-Feb-13 58.3
GHC--005 20-Feb-13 56.3
GHC--002 20-Feb-13 0.4
GHC--001 20-Feb-13 2.7
GHC--003 20-Feb-13 33
GHC--004 20-Feb-13 2.6
GAS--06A 20-Feb-13 48.8
GAS--06B 20-Feb-13 54.4
GHC--005 13-Mar-13 56.3
GHC--002 13-Mar-13 0.6
GHC--001 13-Mar-13 1.1
GHC--003 13-Mar-13 1.7
GHC--004 13-Mar-13 4.3
GAS--06A 13-Mar-13 56.2
GAS--06B 13-Mar-13 44.5
GW--0019 13-Mar-13 50.4
GW--0011 13-Mar-13 49.8
GW--0008 13-Mar-13 53.4
GW--0015 13-Mar-13 57.9
GW--0020 13-Mar-13 57.6
GW--0024 13-Mar-13 58.1
GW--0024 13-Mar-13 49.7
GAS--06B 13-Mar-13 49.2
GW--0023 14-Mar-13 49.6
GW--0022 14-Mar-13 58
GW--0018 14-Mar-13 53.2
GW--0014 14-Mar-13 46.7
GW--0010 14-Mar-13 48
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GW--0007 14-Mar-13 27.3
GW--0005 14-Mar-13 45.6
GW--0001 14-Mar-13 37.6
GW--0002 14-Mar-13 57.9
GW--0003 14-Mar-13 53.4
GW--0004 14-Mar-13 53.5
GW--0009 14-Mar-13 59.3
GW--0006 14-Mar-13 36.9
GW--0016 19-Mar-13 57.3
GW--0012 19-Mar-13 515
GW--0013 19-Mar-13 58.6
GW--0017 19-Mar-13 57.8
GW--0021 19-Mar-13 58.6
GW--0025 19-Mar-13 52.9
GAS--06B 19-Mar-13 53.1
GW--0022 8-Apr-13 55
GW--0023 8-Apr-13 50.9
GW--0018 8-Apr-13 52.1
GW--0014 8-Apr-13 50.5
GW--0010 8-Apr-13 52
GW--0007 8-Apr-13 55.8
GW--0005 8-Apr-13 50.3
GW--0001 8-Apr-13 37
GW--0002 8-Apr-13 59
GW--0003 8-Apr-13 55.9
GW--0004 8-Apr-13 55.6
GW--0009 8-Apr-13 60.7
GW--0006 8-Apr-13 49.4
GW--0008 8-Apr-13 54.2
GW--0011 8-Apr-13 51.8
GW--0015 8-Apr-13 60.1
GW--0019 9-Apr-13 53
GW--0024 9-Apr-13 59.2
GW--0020 9-Apr-13 58.7
GW--0025 9-Apr-13 57
GW--0021 9-Apr-13 58.1
GW--0017 9-Apr-13 59
GW--0013 9-Apr-13 58.3
GW--0012 9-Apr-13 54.2
GW--0016 9-Apr-13 59.2
GW--0016 9-Apr-13 59.2
GW--0020 9-Apr-13 59.5
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Buncombe County Solid Waste Management Facility

Subtitle D Landfill

Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers
GHC--005 9-Apr-13 58.5
GHC--002 9-Apr-13 0.7
GHC--001 9-Apr-13 0.5
GHC--003 9-Apr-13 1.1
GC--0004 9-Apr-13 9
GAS--06A 9-Apr-13 58.1
GW--0022 13-May-13 56.2
GW--0019 13-May-13 54.2
GW--0011 13-May-13 53.9
GW--0008 13-May-13 53.4
GW--0015 13-May-13 59.4
GW--0020 13-May-13 58.4
GW--0024 13-May-13 58.9
GW--0023 13-May-13 55.8
GW--0018 13-May-13 55.4
GW--0014 13-May-13 53.5
GW--0010 13-May-13 55.6
GW--0007 13-May-13 45
GW--0005 13-May-13 52.1
GW--0006 13-May-13 42
GW--0009 13-May-13 59.7
GW--0004 13-May-13 55.9
GW--0003 13-May-13 54.9
GW--0001 13-May-13 49.7
GHC--005 14-May-13 57.5
GHC--002 14-May-13 0.6
GHC--001 14-May-13 7.9
GHC--003 14-May-13 2.8
GC--0004 14-May-13 6.6
GAS--06A 14-May-13 55.9
GAS--06B 14-May-13 54.6
GW--0012 15-May-13 53.4
GW--0013 15-May-13 59
GW--0017 15-May-13 58.5
GW--0021 15-May-13 58.2
GW--0016 15-May-13 50.7
GW--0025 15-May-13 53
GHC--005 5-Jun-13 57.7
GHC--002 5-Jun-13 0.4
GHC--001 5-Jun-13 2.5
GHC--003 5-Jun-13 2.7
GC--0004 5-Jun-13 4.8




Buncombe County Solid Waste Management Facility
Subtitle D Landfill
Gas Composition Data at Well Heads

Gas wells/ Date % Methane
Blowers

GAS--06A 5-Jun-13 58.5
GAS--06B 5-Jun-13 55.5
GW--0023 5-Jun-13 52.6
GW--0018 5-Jun-13 50.6
GW--0014 5-Jun-13 49.2
GW--0010 5-Jun-13 51.9
GW--0007 5-Jun-13 56.8
GW--0005 5-Jun-13 48.6
GW--0006 5-Jun-13 37.9
GW--0008 5-Jun-13 55.8
GW--0004 5-Jun-13 48.2
GW--0003 5-Jun-13 41.1
GW--0002 5-Jun-13 55
GW--0001 5-Jun-13 49.8
GW--0008 5-Jun-13 50.9
GW--0011 5-Jun-13 52
GW--0015 5-Jun-13 58.5
GW--0019 5-Jun-13 49
GW--0020 5-Jun-13 57.5
GW--0024 5-Jun-13 57.3
GW--0016 5-Jun-13 48.7
GW--0012 5-Jun-13 48.2
GW--0013 5-Jun-13 57.3
GW--0017 5-Jun-13 56.3
GW--0021 5-Jun-13 55.3
GW--0025 5-Jun-13 494
GW--0022 10-Jun-13 58.9
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