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Executive Summary 

Under the United States Environmental Protection Agency’s Project XL, Buncombe County, 
North Carolina has constructed and is currently operating a combined leachate recirculation 
and gas recovery system at its Subtitle D landfill. The project intent is to demonstrate that 
leachate can be safely recirculated over an alternative liner system. The County also expects to 
increase the life of the landfill as a result of leachate recirculation.  

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 implementation of a 
bioreactor system that is being performed in two phases over an extended period of time.  

Phase 1 is a retro-fit bioreactor system that entails installing trenches after landfill cells are 
filled to capacity. The Phase 1 Retrofit System was installed in Cells 1-5 and has been in 
operation since April 2006.  

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 is anticipated to be installed in Cell 6 in 2011. 

This project was granted regulatory flexibility to apply liquids other than leachate to the waste. 
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 Phase 2 of the project is activated since it 
is expected that the quantities of liquid addition will increase. 

In 2010, the County began construction of a landfill gas-to-energy project at the site. Part of the 
project includes the installation of 25 vertical gas wells in Cells 1-5. Initially it was thought that 
these wells would serve to supplement the horizontal gas collection trenches of the bioreactor 
system. But, ultimately it was decided that dedicating the bioreactor trenches to leachate 
recirculation and using the vertical wells for gas collection would be simpler to operate and 
provide a more consistent flow of landfill gas to the electrical generators.  
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As of this stage of the project the alternative liner system is functioning at a comparable level to the 
prescriptive Subtitle D liner system. While liquids have been observed in the leak detection zones of the 
landfill cells, testing of LDZ samples indicates that it is groundwater. Modifications will be made to the 
leak detection zones of the future cells to limit the potential for groundwater intrusion.  

To date, approximately1.6 million gallons of leachate has been recirculated resulting in 320 less truck trips 
to the wastewater treatment plant (WWTP).  That has resulted in savings of approximately $78,000 in 
avoided hauling and treatment costs. With the planned expansion of the bioreactor 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 Cell 6 system is operational.   
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Section 1 
Introduction 

1.0 Introduction 
The Buncombe County Solid Waste Management Facility is a host site for a bioreactor project 
being conducted under the USEPA Project XL Program.  The purpose of this report is to 
present the progress of the bioreactor project since it began operation in April 2006.  This 
initial progress report which pertains to project activities through 2010 was prepared by Kristy 
Smith - Buncombe County Bioreactor Manager, Christopher Gabel – Camp Dresser and McKee 
(CDM) Senior Design Engineer and Ravi Kadambala – CDM Project Engineer.  

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. 
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Figure 1-1 Buncombe County Solid Waste Management Facility 

 

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

One proactive approach to address this concern 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 
accelerating the decomposition process. The ultimate goal of a bioreactor operation is to achieve a 
stabilized condition while the landfill is still under operation. The bioreactor process has been applied at 
numerous landfill sites in the US with largely favorable results.    

Federal regulations governing solid waste management restrict liquid addition to only those landfills 
equipped with prescriptive Subtitle D liner systems. The Buncombe County Bioreactor Project seeks to 
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determine what impact, if any; liquid 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 are anticipated to provide scientific basis for modifying 
federal regulations to allow liquid 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 bioreactor 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.  
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Section 2 
System Description 

2.0 System Description 
This project differs from other Project XL projects in that it is a full-scale implementation of a 
bioreactor system that is being performed in two phases over an extended period. Phase 1 is a 
retro-fit bioreactor system that entails installing bioreactor infrastructure after cells are filled to 
capacity. The Phase 1 Retrofit System is installed in Cells 1-5 and has been in operation since 
April 2007.  

Phase 2, which has not started yet, will be a build-as-you-go bioreactor system which means 
the infrastructure is installed in multiple stages as the waste is being placed. The build-as-you-
go approach allows a more extensive wetting system to be installed and it provides early 
capture of landfill gas. The first stage of the Phase 2 system will be installed in Cell 6 in October 
2011. 

2.1 Leachate Recirculation 
As described in the FPA this project was granted regulatory flexibility 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 Phase 2 of the project is activated since it 
is expected that the quantities of liquid addition will increase.  

Leachate recirculation is not performed during the winter months due to concern of the 
negative impacts of cold leachate on the propagation of methanogenic bacteria. The project 
team, in consultation with the project academic advisors, Dr. Morton Barlaz of North Carolina 
State University and Dr. Debra Reinhart of The University of Central Florida, established a 
minimum leachate temperature of 50 degrees F for the recirculation operation as measured at 
the leachate pond. This will also apply to any other liquids used for the project. 

A significant portion of the landfill had already reached capacity when the project began, 
prompting the need to install a retrofit system. The Phase 1 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. 
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Six HIT were installed at intermediate depths 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 additional 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 the trenches to provide more uniform 
distribution of leachate. This is achieved by using one short pipe that wets the first 400-ft of the trench 
and one long pipe that wets the latter half of the trench.  

Five SGT ranging in length from 450 to 600-ft were installed 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. Due to their shallowness 
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 from the side slopes of the landfill.  

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

The Phase 2 Build-As-You-Go System will be installed in Cells 6-10. The proposed plan is to install the 
HIT approximately every 30-vertical feet at a horizontal spacing of 100-ft. Dual piping may be used in 
trenches greater than 500-ft in length.  

Leachate recirculation quantities are limited to approximately 30,000 gallons per injection event for a 
single HIT and 8,000 gallons for SGT based on the holding capacity of the conduits.  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.  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. To date, leachate seeps have been minimal.  

2.2 Gas Collection 
All of the SGT and HIT in the retrofit system are equipped to collect landfill gas as well as recirculate 
leachate. Collected gas is combusted at the flare station installed as part of the Phase 1 construction. Gas 
is also collected from the leachate collection system of each cell to provide added control of gas 
emissions.  

In 2010, the County began construction of a landfill gas-to-energy project. Part of the project included the 
installation of 25 vertical gas wells in Cells 1-5 as shown in Figure 2-4. Initially it was thought that these 
wells would serve to supplement the gas collection capabilities of the HIT and SGT installed in the Phase 1 
Retrofit System. But the final decision was to dedicate the HIT and SGT to leachate recirculation and only 
use the vertical wells for gas collection. This approach will provide a more reliable flow of landfill gas to 
the electrical generators. In compliance with this decision, the gas wellheads were removed from the HIT 
and SGT and were used in the construction of the vertical wells. 
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Figure 2-1 – Phase 1 Retrofit Bioreactor System 
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Figure 2-2 – Horizontal Injection Trench Detail
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Figure 2-3 – Surficial Gravity Trench Detail 
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  Figure 2-4 – Vertical Gas Well Collection System in the Retrofit Area 
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Section 3 
Monitoring Program 

3.0 Monitoring Program 
3.1 Program Overview 
The field sampling and onsite record keeping are performed by the Bioreactor Manager. CDM 
is responsible for uploading data to the project website. Monitoring of the bioreactor system is 
being conducted to assess its performance as compared to the project goals. The monitoring 
data is also useful for the Bioreactor Manager in fine tuning the system operation.   

The program content is largely based on the recommendations of our academic advisors who 
have extensive research experience at other bioreactor sites. Table 3-1 shows the monitoring 
parameters and frequency of data gathering for the Phase 1 Retrofit System. Parameters and 
frequencies may be adjusted when the new HIT in Cell 6 are put into operation as discussed in 
Section 6.   

  

Parameter Frequency 
Leak Detection Quantity Monthly 

Leak Detection Quality Monthly 

Leachate Quality Quarterly 

Leachate Quantity Weekly 

Leachate Recirculation Quantity Ongoing 

Gas Composition Intermittent 

Gas Volume and Flow Rates Intermittent 

Settlement Quarterly 

 

Table 3-1 – Phase 1 Monitoring Parameters and Frequencies 

In addition to monitoring for the bioreactor program, Buncombe County is also required to 
perform 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.  
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3.2 Leak Detection 
Each of the landfill cells and leachate pond are equipped with a leak detection zone (LDZ) located 
beneath the leachate collection system sump. The zones, 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 LDZ are sloped to direct liquid to a collection pipe 
located directly below the leachate sumps.  For Cells 3-6, liquid captured in the LDZ is pumped out 
through vertical stand pipes located along the perimeter berm.  Cells 1 and 2 drain liquid through 
gravity pipes that protrude from the outer slope of the landfill berm. The drain pipes are equipped 
with gate valves that the operator opens to check for liquid.  

If liquid is present in the LDZ of Cells 3-6, it is pumped out and offloaded in the leachate storage 
pond.  The quantity of liquid pumped is recorded and samples of the liquid are tested onsite using 
a Horiba U-22 water quality meter for:  

 pH  

 Temperature 

 Conductivity 

 Dissolved oxygen 

 Turbidity  

 ORP (oxidation reduction potential)  

 TDS (total dissolved solids) 

Quantity and quality data are documented for each monitoring event in a log maintained by the 
Bioreactor Manager.   

For Cells 1 and 2, the valves on the drain pipes are opened to check for the presence of liquid in the 
LDZ. If liquid is present, a sample is taken for quality testing. Quantity data is not recorded for 
Cells 1 and 2 since they are remote, gravity drain discharge points that cannot be accessed by the 
vacuum truck.  

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 (Biological Oxygen Demand)  
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 pH  

 COD (Chemical Oxygen Demand)  

 Ammonia 

 Specific Conductance   

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

 pH  

 Temperature 

 Conductivity  

 Dissolved oxygen 

 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 Phase 1 Retrofit System has operated intermittently due to 
insufficient flow rates. The system was only capable of operating above the minimum flow rate of 
the flare station (300 scfm) for brief periods of time before shutting down. When the system was 
active, total gas flow rates were recorded at the flare station and individual flow rates were recorded 
at the wellheads of the HIT and SGT. Flow rates and gas composition are measured at the 
wellheads using a Landtec GEM2000 meter. Monthly data gathering is expected to begin when the 
landfill gas-to-energy facility begins operation in mid-2011.  

3.6 Landfill Settlement 
Settlement plates were installed in 10 locations within the Phase 1 retrofit area as shown in Figure 3-
1.  The plates are surveyed quarterly to monitor the rate of waste settlement.  Topographic surveys 
are also performed of the waste surface to monitor settlement.
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Figure 3-1 – Settlement Plates in Phase 1 Retrofit Area 
                    (Plate locations are shown circled with cloud outline.) 
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Section 4 
Collected Data 

4.0 Collected Data 
The monitoring data collected through December 2010 for the project are presented below in 
summary graphs. A complete compilation of all data collected to date is provided in Appendix 
B.  

4.1 Leak Detection Quantity and Quality 
Table 4-1 shows the annual quantity of liquid collected from the LDZ.  Liquids have been 
observed in the LDZ of Cells 1 and 2; however they are not accessible for a tanker to collect and 
measure the quantity.  

Sample 
Year 

Cell 1 
(gallons) 

Cell 2 
(gallons) 

Cell 3 
(gallons) 

Cell 4 
(gallons) 

Cell 5 
(gallons) 

Cell 6 
(gallons) 

Leachate 
Pond 
(gallons) 

 Subtitle D Liner Alternative 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 
Cumulative NA NA 5,947 25 12,690 20,150 0 

NA – Unable to measure quantity. 

Table 4-1 – Annual Amount of Liquid Collected from LDZ 

Figure 4-1 shows the monthly quantities of liquid collected from the LDZ of Cells 3-6 and the 
pond.  Figures 4-2 through 4-8 show analytical data for the liquid collected from the LDZ.  
Turbidity readings were not taken after June 2010 due to a malfunction of the turbidity meter. 
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Figure 4-1 – Monthly Leak Detection Volumes for Cells 1-6 
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Figure 4-2 – pH of Liquid in Leak Detection Zones 
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Figure 4-3 – Dissolved Oxygen of Liquid in Leak Detection Zones 
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Figure 4-4 – Temperature of Cells 1-6 in Leak Detection Zone  
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Figure 4-5 – Total Dissolved Solids of Cells 1-6 in Leak Detection Zone 
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Figure 4-6 – Specific Conductance of Cells 1-6 in Leak Detection Zone  
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Figure 4-7 – Oxidation Reduction Potential of Cells 1-6 in Leak Detection Zone 
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Figure 4-8 – Turbidity of Cells 1-6 in Leak Detection Zone 
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4.2 Leachate Collection System Quantity and Quality 
Table 4-2 shows the annual 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 
BOD, conductance, COD, ammonia, pH, temperature, ORP, TDS and turbidity as shown in 
Figures 4-9 through 17. 
 

    
Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) 

      

 
Subtitle D Liner Alternative Liner 

Nov.-Dec. 
2007 9,723 487 20,898 11,382 11,675 981,305 

2008 288,526 8,860 94,705 173,647 164,467 8,904,461 
2009 101,777 35,102 103,371 333,067 356,580 14,610,720 
2010 173,878 34,813 283,867 419,454 124,089 7,097,590 
Cumulative 573,904 79,262 502,841 937,550 656,811 31,594,076 

 
Table 4-2 – Annual Leachate Collected from Cells 1-6 
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Figure 4-9 – BOD5 of Leachate from Cells 1-6 and Pond 
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Figure 4-10 – Specific Conductance of Leachate from Cells 1-6 and Pond 
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Figure 4-11 – COD of Leachate from Cells 1-6 and Pond 
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Figure 4-12 – Ammonia of Leachate from Cells 1-6 and Pond 
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Figure 4-13 – pH of Leachate from Cells 1-6 and Pond 
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Figure 4-14 – Temperature of Leachate from Cells 1-6 and Pond 
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Figure 4-15 – ORP of Leachate from Cells 1-6 and Pond 
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Figure 4-16 – TDS of Leachate from Cells 1-6 and Pond 
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Figure 4-17 – Turbidity of Leachate from Cells 1-6 and Pond 
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4.3 Leachate Recirculation Quantity 
Figure 4-18 shows the cumulative quantity of leachate recirculated in the Phase 1 Retrofit System area 
from 2006 until 2010. Approximately 1.6 million gallons of leachate has been recirculated. The annual 
leachate recirculated in HITs and SGTs are presented in Table 4-3.    

 

Figure 4-18 – Cumulative Volume of Leachate Recirculated
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Table 4-3 – Annual Leachate Recirculation Volumes 

4.4 Gas Quantity and Quality 
Figure 4-19 presents the total gas flow measurements taken at the flare station. The flow rate 
readings varied from 200-550 scfm. The flare station has been shut down for most of the time 
due to an insufficient amount of gas to operate the flare. More gas wells are currently being 
installed and will be operational in mid-2011. Figure 4-20 presents the average landfill gas 
composition as measured at the flare in 2008.  

 

Figure 4-19 – Total Gas Flow Measured at the Flare Station 
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HITs A, B, 
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(gal) 
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and 4B 

(gal) 

SGTs 5B 
and 5B 

(gal) 

Volume 
Recirculated 

(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 45,191 42,883 35,985 14,720 - - 254,887 

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 
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Figure 4-20 – Typical Landfill Gas Composition 

4.5 Settlement 
Figure 3-1 shows the location of settlement plates installed at the surface of the landfill. Figure 
4-21 compares the measured settlement from July 2006 until November 2010. 
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Figure 4-21 – Cumulative Settlement 
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Section 5 
Project Assessment 

5.0 Project Assessment 
5.1 Determination of Liquid Sources in the LDZ 
It 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 is 
probable that the LDZ is being fed by groundwater based on the large amount of flow 
witnessed during sampling events and the results of the quality testing.  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.  

 

Figure 5-1 – Leak Detection Zone in Cells 1-6 and Leachate Pond 

 

In comparing test data it was found that the conductance levels of leachate trend much higher 
than those for the LDZ and groundwater well samples. The conductance of leachate is in the 
range of 800-1,800 μmho/cm compared to 200-550 μmho/cm for the LDZ and groundwater 
well samples (Refer to Figure 5-2).  

Toluene, which is a commonly present in leachate, was not detected in any of the LDZ or 
groundwater samples as shown in Figure 5-3.  
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Figure 5-4 shows the ORP values for the leachate and LDZ samples for all cells. Comparison of ORP 
values also shows a strong distinction between leachate and the liquid sampled from the LDZ. The ORP 
values for leachate are all negative while all but one 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.  

 

Figure 5-2 – Conductance of LCS, 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 LCS, LDZ and GW Samples 
(Values are averages of testing results for the six cells and all GW monitoring wells) 
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Figure 5-4 – ORP of LCS and LDZ 
(Values are averages of testing results for the six cells) 

Based on these comparisons it appears that the liquid in the LDZ consists primarily of 
groundwater.  As no appreciable amount of leachate has been detected in any of the LDZ to 
date this indicates that both types of liner systems are currently performing adequately and are 
not experiencing negative impacts from the leachate recirculation program.  
 

5.2 Reduction of Leachate Hauling and Treatment at the Wastewater  
 Treatment Facility 
Nearly 1.6 million gallons of leachate has been recirculated since the start of the bioreactor program in 
2006 resulting in 320 less truck trips to the wastewater treatment plant (WWTP).  To date the County has 
saved approximately $78,000 in avoided hauling and treatment costs. With the planned expansion of the 
bioreactor 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 cease once the 
Cell 6 HIT are operational.   
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5.3 Waste Stabilization 
Twenty five vertical wells were installed in Cells 1-5 in November 2010 for the landfill gas-to-energy 
project. Photographs were taken of the exhumed waste to observe the degree of stabilization as shown in 
Figure 5-5 and 5-6. Waste temperatures were taken immediately after waste was extracted from the 
boreholes with an infrared thermometer. Most locations showed waste temperatures in the mid-90’s with 
the exception of the following five wells which showed elevated temperatures:  

 VW-6: 100 deg F 

 VW-24: 110 -130 deg F 

 VW-10: 104 -108 deg F 

 VW-18: 110 deg F 

 VW-11: 105 -108 deg F  

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

        

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

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

6.0 Recommendations 
6.1 Recommended Modifications to the Monitoring Program 

6.1.1 Turbidity and DO Testing 
Testing of these parameters has been problematic due to difficulties in obtaining samples that 
are not impacted by sediment buildup in the sumps and oxygenation resulting from pumping. 
As these parameters are not considered to be particularly important to the study (i.e.; these 
parameters were selected based on the capabilities of the Horiba unit) it is recommended that 
they be omitted from future testing.  
 
6.1.2 Sampling Frequency and Testing Methods for LDZ Liquids 
To date samples from the LDZ have been tested monthly. It is recommended to reduce the 
testing frequency to quarterly to correspond with testing of the LCS as it has been determined 
that monthly testing is no longer required based on the consistency of the data. In addition, it 
is recommended that the testing parameters be changed to match the LCS testing parameters 
which include laboratory testing of BOD5, pH, COD, ammonia, and specific conductance and 
onsite analysis of temperature and dissolved oxygen. 

6.1.3 Measuring Flow Rates from Cells 1 and 2 LDZ 
To date, quantity measurements have not been performed on the Cells 1 and 2 LDZ due to the 
inability to access the discharge points with the vacuum pump truck. It is recommended that 
alternative means of measuring quantity be employed going forward.  A bucket of known 
volume could be placed at the end of the discharge pipe and the sampler could record the 
amount of time it takes to fill the bucket to calculate a flow rate.  Then the sampler could 
record the amount of time from start of flow to end of flow to calculate an approximate 
quantity.   

6.1.4 Measuring Settlement 
In addition to measuring the settlement plates we recommend performing annual topographic 
surveys and calculating airspace gain due to settlement. Also, show the specific areas of 
settlement using AutoCAD by notating elevation differences on a prescribed grid (i.e.; 50-ft 
grid).   
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6.1.5 LFG Monitoring 
Extensive gas data can be collected once the landfill gas-to-energy facility is functional. A gas monitoring 
system and a flow meter has been installed at the flare station, and the data will be collected using a 
supervisory control and data acquisition (SCADA) system. This information will be incorporated into the 
bioreactor monitoring program.  
 
6.1.6 Insitu Temperature Monitoring 
Use thermistor sensors in the waste to track the extent and rate of wetting from the HIT by monitoring 
temperature drop attributed to recirculated leachate. This could be added to the HIT for the Cell 6 
installation. Monitoring temperature will also allow the operator to experiment with recirculation of 
leachate in the winter months. Currently, recirculation is not performed when the leachate in the pond is 
below 50 degrees F.   
 

6.2 Recommended Modifications to Design and Operation 

6.2.1 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. 
 
6.2.2 Leachate Recirculation Quantities 
After the installation of the first tier of HIT in Cell 6 it is recommended that the majority of leachate 
recirculation be performed in Cell 6 with limited leachate recirculation in Cells 1-5. This will allow the 
operator to carefully observe the impact of wetting on the new gas collection wells in Cells 1-5 without 
threat of flooding out the wells. 

6.2.3 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.  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. We recommend that alternative cover material be used to the largest 
extent possible in the ongoing landfill operation.  
 































































































Scalehouse Conv. Center Garage MMW #2 MMW #1 Trailor Block Bldg Office HHW Wellhouse
2/23/2001

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

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

4/26/2002
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% 0.0% 0.0% 0.0% 0.0% N/A N/A N/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
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
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

12/3/2003
Oxygen 19.7% 19.6% 19.9% 19.3% 19.9% 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

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
Carbon Dioxide 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% N/A N/A N/A

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
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

9/1/2004
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

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

3/27/2008
Oxygen 20.60% 20.60% 20.70% 14.20% 20.10% 20.70% 20.80% 20.60% 20.90% 20.60%
Methane 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Carbon Dioxide 0% 0% 0% 4% 0.6% 0% 0% 0% 0% 0%

6/30/2008
Oxygen 20.50% 20.50% 20.40% 16.70% 20.20% 20.30% 20.30% 20.40% 20.50% 20.60%
Methane 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Carbon Dioxide 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%
Methane 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Carbon Dioxide 0% 0% 0% 2.4% 0.4% 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%
Methane 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Carbon Dioxide 0% 0% 0% 0.2% 0.9% 0% 0% 0% 0% 0%

3/9/2009
Oxygen 20.40% 20.60% 20.40% 20.60% 20.60% 20.40% 20.40% 20.50% 20.30% 20.60%
Methane 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Carbon Dioxide 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Quarterly Explosive Gas Monitoring
Buncombe County Solid Waste Management Facility
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Quarterly Explosive Gas Monitoring
Buncombe County Solid Waste Management Facility

6/1/2009
Oxygen 20.30% 20.10% 20.20% 19.80% 20.20% 20.10% 20.10% 20.20% 20.10% 20.30%
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%

9/23/2009
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%
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%
Carbon Dioxide 0.0% 0.1% 0.0% 3.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%

3/29/2010
Oxygen 19.80% 19.70% 19.80% 18.70% 18.30% 19.70% 19.70% 19.70% 19.90% 19.80%
Methane 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% 0.8% 1.2% 0.0% 0.0% 0.0% 0.0% 0.0%

6/10/2010
Oxygen 20.40% 20.20% 20.20% 19.30% 19.80% 20.20% 20.00% 20.30% 20.30% 20.10%
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% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

9/13/2010
Oxygen 20.10% 20.10% 20.00% 14.70% 17.40% 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%
Carbon Dioxide 0.0% 0.0% 0.0% 12.2% 2.0% 0.0% 0.0% 0.0% 0.0% 0.0%

12/29/2010
Oxygen 20.30% 20.40% 20.20% 20.10% 19.90% 20.20% 20.30% 20.10% 20.30% 20.40%
Methane 0.0% 0.0% 0.0% 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% 0.1% 0.0% 0.0% 0.0% 0.0%



YEAR MONTH 
TOTAL GALLONS 
RECIRCULATED

Total into West Zone 
(HITs D,E,F & SGT's 

1,2,3)

Total into North Zone 
(HITs A,B,C & SGT's 4,5)

2006 December 430,000 330,000 100000

May 47,460 47460
June 32,770 32770

September 25,820 25820
October 57,730 57,730

November 97,830 83,110 14720
261,610 246,890 14,720

April 16,890 10,220 6670
July 84,850 24,450 60400

August 23,530 23,530
December 45,760 22,520 23240

171,030 80,720 90,310

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Recirculated from 2006-2010

2008

2009

Buncombe Bioreactor

2008 Total

2009 Total , , ,

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
701,400 362,000 339,400

1,564,040 1,019,610 544,430

2010

2010 Total

Total Leachate Recirculated



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          -            -              5,677           566             27,799        35,057           
11/20/2007 0.89 2,795          -            11,385        -               2,028          351,253      367,461         
11/28/2007 0.19 1,434          -            9                 1                  2,868          69,124        73,436           
12/5/2007 0.11 1,184          -            -              5,704           1,092          35,391        43,371           
12/12/2007 0.31 982             375           -              -               1,122          99,675        102,154         
12/18/2007 0.52 554             16             -              -               1,042          166,337      167,949         
12/27/2007 0.61 1,759          96             9,504          -               2,957          231,726      246,042         
1/2/2008 1.24 1,747          93             -              3,391           3,377          368,811      377,419         
1/7/2008 0.05 755             188           -              -               1,231          34,359        36,533           
1/14/2008 0.86 2,577          344           -              -               5,579          287,507      296,007         
1/24/2008 0.29 1,599          219           -              7,752           3,291          121,773      134,634         
1/30/2008 0.2 704             164           9,241          -               1,958          42,290        54,357           
2/1/2008 0.64 283             62             54               -               1,937          141,494      143,830         
2/5/2008 0.58 2,185          575           -              -               7,974          -              10,734           
2/13/2008 0.27 4,017          396           -              7,361           5,297          212,707      229,778         
2/20/2008 0.82 1,906          276           9,512          -               7,329          297,974      316,997         
2/29/2008 0.62 2,127          67             -              -               4,279          143,987      150,460         
3/4/2008 2.11 1,099          14             -              52,129         14,615        131,403      199,260         
3/14/2008 2.59 84,080        -            11,438        492,030       9,759          481,716      1,079,023      
3/19/2008 0.76 124,256      -            -              5,078           7,575          248,035      384,944         
3/26/2008 0.38 7,244          -            -              5,619           7,208          157,094      177,165         
4/2/2008 0.39 4,440          -            -              2,757           2,406          94,525        104,128         
4/9/2008 1.03 3,210          -            10               3,334           7,245          232,460      246,259         
4/17/2008 0.16 35               152           578             156              -              66,345        67,266           
4/23/2008 0.4 2,131          167           4                 2,923           -              178,019      183,244         
4/30/2008 0.7 2,093          256           -              2,825           2,427          111,200      118,801         
5/7/2008 0.04 1,494          1,276        2                 -               1,663          -              4,435             
5/12/2008 0.6 923             -            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             -            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             -            3,465          2,924           2,017          455,984      465,270         
6/25/2008 0.33 1,088          -            192             35                2,538          123,443      127,296         
6/30/2008 1.58 1,065          -            2,650          3,111           1,602          386,737      395,165         
7/9/2008 0.54 971             -            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               -              -               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           -              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         
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         
9/24/2008 0.09 2,921          2               3,597          1,795           1,675          53,685        63,675           
10/1/2008 0.2 1,977          2               -              2,478           978             24,638        30,073           
10/8/2008 0.05 1,622          2               -              1,427           2,006          43,888        48,945           
10/16/2008 0.39 1,836          300           7,887          10,679         -              110,125      130,827         
10/27/2008 0.48 1,997          395           1,138          3,828           -              142,176      149,534         

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Generation and Rainfall (Leachate Collection System)



Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Generation and Rainfall (Leachate Collection System)
11/6/2008 0.03 1,620          335           3,302          1,904           1,872          26,290        35,323           
11/12/2008 0.01 885             168           1,294          1,291           1,140          10,378        15,156           
11/13/2008 0.54 131             835           3                 -               -              49,763        50,732           
11/19/2008 0.6 789             -            1,121          1,862           1,291          301,770      306,833         
11/25/2008 0.04 839             185           1,946          1,150           1,009          22,273        27,402           
12/3/2008 0.3 941             494           649             1,551           1,274          105,664      110,573         
12/9/2008 0.03 673             165           1,332          1,147           531             18,091        21,939           
12/12/2008 1.94 436             776           1,660          1,326           7,741          457,970      469,909         
12/18/2008 0 977             -            1,557          483              1,914          229,872      234,803         
12/23/2008 0.54 1,155          412           1,329          2,229           2,390          329,851      337,366         
1/7/2009 1.99 2,779          1,857        7,255          3,648           21,686        470,469      507,694         
1/14/2009 0.13 2,799          783           5,434          6,883           6,577          449,630      472,106         
1/22/2009 0.04 2,780          332           1,969          2,221           2,053          201,161      210,516         
1/29/2009 0.21 1,979          338           1,380          1,608           2,339          58,963        66,607           
2/10/2009 0.15 3,022          451           1,871          2,137           2,743          51,999        62,223           
2/18/2009 0.9 1,800          590           1,946          1,951           1,742          169,527      177,556         
2/25/2009 0.09 1,370          59             2,235          1,367           1,888          61,140        68,059           
3/3/2009 0.82 1,135          460           1,443          1,645           2,474          215,255      222,412         
3/11/2009 0 1,572          497           1                 1,762           208             10,344        14,384           
3/16/2009 1.09 714             441           -              1,039           2                 193,805      196,001         
3/26/2009 0.45 1,309          186           3,567          1,627           565             102,322      109,576         
4/1/2009 0.65 1,190          649           3,260          2,153           2,020          154,307      163,579         
4/8/2009 0.38 1,063          546           2,754          -               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 1,665          838           4,042          3,030           7,288          140,539      157,402         
5/4/2009 0.6 952             447           2,056          506              1,595          140,560      146,116         
5/7/2009 1.76 620             318           13               1,272           4,400          465,910      472,533         
5/11/2009 1.09 1,075          711           2,379          1,957           4,182          385,501      395,805         
5/15/2009 1.03 1,252          673           2,080          1,088           11,045        417,800      433,938         
5/18/2009 1.05 1,601          830           2,832          22,815         10,309        262,835      301,222         
5/26/2009 0.28 2,038          708           2,093          1,920           3,626          320,915      331,300         
5/27/2009 0.72 717             354           383             612              3,821          208,743      214,630         
6/3/2009 1.27 1,974          858           2,538          19,111         9,176          384,127      417,784         
6/4/2009 0.71 476             274           387             651              1,028          174,880      177,696         
6/10/2009 0.27 2,198          468           1,653          1,933           3,045          223,440      232,737         
6/17/2009 0.68 2,939          1,580        2,193          1,852           3,350          271,160      283,074         
6/23/2009 2.41 1,900          454           1,068          19,120         5,971          336,230      364,743         
7/1/2009 0.35 2,738          633           3,074          5,750           3,285          581,276      596,756         
7/8/2009 0.47 2,336          484           2,907          2,147           2,382          82,675        92,931           
7/13/2009 0.71 1,601          478           1,863          1,232           1,464          143,379      150,017         
7/23/2009 0.3 2,925          583           2,143          1,894           2,430          104,053      114,028         
7/29/2009 1.52 1,798          450           1,165          2,067           1,751          359,897      367,128         
8/5/2009 1.44 1,910          492           1,125          13,414         3,208          367,280      387,429         
8/14/2009 1.84 2,367          550           1,535          2,249           6,035          752,930      765,666         
8/20/2009 0.14 1,861          488           1,553          1,357           1,788          61,661        66,847           
8/27/2009 1 1,832          261           1,148          2,074           1,697          254,588      261,600         
9/2/2009 0.54 1,521          253           1,084          1,121           1,340          799             6,118             
9/9/2009 0.05 1,760          464           600             1,917           1,898          6,639             
9/17/2009 0.78 1,899          375           78               2,730           2,773          644,005      651,860         
9/21/2009 1.37 1,031          395           920             559              4,665          424,377      431,947         
9/30/2009 2.33 2,999          1,795        4,426          274,518       25,651        555,920      865,309         
10/5/2009 0.57 1,636          453           1,206          3,172           2,825          337,221      346,513         
10/13/2009 0.38 2,307          466           1,462           2,395          285,199      291,829         
10/16/2009 0.74 648             364           1,712          691              4,217          277,721      285,353         
10/21/2009 0.19 1,511          333           1,132          2,890           3,196          68,370        77,432           
10/28/2009 1.08 2,389          431           2,479          1,955           9,719          299,064      316,037         
11/2/2009 0.72 1,035          329           32               10,681        252,367      264,444         



Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Generation and Rainfall (Leachate Collection System)
11/12/2009 2.38 3,187          1,482        2,154          10,378         33,787        362,393      413,381         
11/18/2009 0.3 2,071          640           1,837          88,179         5,992          208,045      306,764         
11/25/2009 0.37 2,629          772           629             62,841         4,860          273,660      345,391         
12/3/2009 0.91 2,951          1,075        528             5,142           10,144        472,033      491,873         
12/9/2009 1.68 2,244          722           964             1,510           16,858        240,863      263,161         
12/17/2009 0.2 2,842          368           2,784          4,129           8,639          617,029      635,791         
12/22/2009 0.68 1,812          1,348        34               3,748           9,283          39,335        55,560           
12/28/2009 1.68 895             1,430        3,099          298,748       50,838        36,151        391,161         
1/6/2010 0.1 3,498          226,935      432,852       11,247        56,855        731,387         
1/15/2010 0 4,869          2,423          24,111         5,286          112,132      148,821         
1/20/2010 0.82 1,603          13,996      2,507          76,615         10,806        240,875      346,402         
1/25/2010 1.16 3,067          638           5,885          35,907         187,010      232,507         
2/3/2010 0.96 5,960          652           9,106          78,861         646,295      740,874         
2/11/2010 1.1 5,521          628           4,676          56,800         328,875      396,500         
2/18/2010 0.19 8,135          522           6,666          61,765         301,970      379,058         
2/24/2010 0.19 7,703          321           165             5,087           254,379      267,655         
3/3/2010 0.38 8,202          224           1,987          3,090           39,201        52,704           
3/10/2010 0.12 2,174          339           1,810          2,767           77,383        84,473           
3/17/2010 1.14 374           2,184          2,855           292,943      298,356         
3/25/2010 0.53 566             655           3,692          3,234           937             132,303      141,387         
3/31/2010 0.52 3,726          663           1,834          2,501           5,023          88,497        102,244         
4/7/2010 0.01 5,213          1,005        2,772          2,655           4,330          48,079        64,054           
4/14/2010 1.18 4,723          700           978             3,398           11,048        416,340      437,187         
4/22/2010 0.13 5,283          782           5                 1,813           3,794          130,155      141,832         
4/26/2010 0.77 2,836          348           92               1,302           1,653          106,740      112,971         
5/3/2010 1.3 4,982          571           1,176          2,529           2,718          82,630        94,606           
5/10/2010 0.15 5,313          503           1,544          2,694           4,119          340,174      354,347         
5/18/2010 0.51 5,165          844           1,548          1,827           2,317          18,627        30,328           
5/27/2010 0.57 5,199          590           42               2,682           2,422          23,236        34,171           
6/1/2010 0.61 2,706          353           22               1,250           1,090          9,661          15,082           
6/9/2010 1.01 4,131          558           15               2,773           2,035          106,683      116,195         
6/16/2010 0.96 3,613          568           1,606          1,730           1,800          106,393      115,710         
6/22/2010 0.02 2,989          275           57               1,229           1,269          18,109        23,928           
6/30/2010 0.47 3,547          390           57               1,984           1,307          20,153        27,438           
7/6/2010 0 2,553          405           1,465           1,155          13,257        18,835           
7/14/2010 1.28 3,145          341           1,260           1,423          129,071      135,240         
7/21/2010 1.75 2,520          574           1,815           3,852          394,491      403,252         
7/29/2010 0.04 3,175          402           1,830           1,623          36,681        43,711           
8/4/2010 1.3 2,186          263           1,310           2,435          254,856      261,050         
8/11/2010 0.2 2,596          311           1,873           1,245          23,426        29,451           
8/18/2010 1 2,663          311           1,292           1,388          187,572      193,226         
8/23/2010 1.35 1,758          157           1,281           1,111          223,068      225,617         
9/1/2010 0.16 3,345          408           252             1,988           1,728          54,982        62,703           
9/9/2010 0.32 2,649          273           33               996             1,928          5,879             
9/15/2010 0.73 2,446          317           198             780             3,741             
9/22/2010 1.01 2,041          215           138,882      141,138         
9/27/2010 1.5 1,666          214           57               40                53,799        55,776           
10/6/2010 1.2 3,097          1,230        17               483,721      488,065         
10/13/2010 0.36 2,416          144           14               1,284          34,642        38,500           
10/26/2010 0.66 4,427          319           1,225          7,075           2,391          15,437           
11/3/2010 0.66 2,799          205           13               2,311           161             34,402        39,891           
11/12/2010 0.57 3,229          268           2,205          2,419           1,593          47,081        56,795           
11/18/2010 0.35 1,855          194           1,515           1,580          14,123        19,267           
12/1/2010 2.47 3,699          636           4,615           16,615        189,685      215,250         
12/8/2010 0.37 2,377          404           68               1,307           3,653          481,396      489,205         
12/15/2010 0.16 2,277          1                 1,775           34,152        38,205           
12/23/2010 0.28 2,446          446           2,702           4,044          51,703        61,341           
12/29/2010 0.16 1,789          277           122              1,831          28,974        32,993           



Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Generation and Rainfall (Leachate Collection System)
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           3,679           4,005          29,464        39,762           
1/21/2011 0.2 2,047          1,504        1,350           11,760        90,029        147,254         
1/31/2011 0.33 2,874          822           2                 2,953           5,236          89,170        101,057         
2/9/2011 0.89 2,881          1,118        1                 3,321           14,065        291,029      312,415         



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)

1/29/2007 280 6,000 270 240 6.88 130 0.66 11.7 16.3 6.90 -191 4.2
2/27/2007 150 4,500 370 270 7.08 -- -- -- -- -- -- --
3/27/2007 51 6,400 380 330 7.20 120 0.77 7.3 18.8 7.10 -203 4.9
4/27/2007 -- -- -- -- -- -- -- -- -- -- -- --
5/29/2007 1,200 7,000 560 300 7.10 240 0.78 12.2 26.4 6.80 -205 4.9
6/22/2007 180 6,600 530 330 6.90 430 0.76 14.7 19.9 7.00 -193 4.8
7/27/2007 540 5,900 1,100 220 6.86 -- -- -- -- -- -- --
8/24/2007 450 2,190 528 52 6.20 -- -- -- -- -- -- --
11/27/2007 892 6,470 414 250 6.90 12.5 -- -- 16.2 6.88 -98 3.7
1/29/2008 960 6,550 319 264 6.90 29.60 5.42 3.49 14.81 7.11 -189 --
2/25/2008 427 4,490 190 177 6.80 6.95 4.33 5.41 17.81 6.95 -129 2.8
3/27/2008 558 3,210 104 104 6.20 77.4 2.87 9.04 16.84 6.74 -99 1.8
4/21/2008 184 3070 202 138 6.30 66.5 3.59 1.48 17.58 6.99 -151 2.3
5/28/2008 687 4,200 242 184 6.70 57 4.52 6.30 19.42 7.16 -148 3.20
6/23/2008 819 4,060 223 167 6.70 58.1 4.78 5.29 24.42 7.32 -154 3.10
7/29/2008 68 4060 214 191 6.70 76.9 4.81 9.45 22.73 7.31 -167 3.1
8/27/2008 462 5,060 204 189 6.90 62.2 4.66 4.41 24.75 7.35 -174 4.1
9/23/2008 510 2,940 175 130 6.50 111 5.67 4.57 20.4 7.24 -166 2.3
10/27/2008 -- 4390 184 174 6.8 128 3.97 8.26 17.38 7.59 -158 2.5
11/20/2008 232 4940 235 202 6.9 252 4.61 9.49 15.94 7.38 -146 2.9
1/29/2009 54 4140 191 191 7.0 167 3.62 10.45 15.22 6.82 -140 2.3
2/17/2009 6.6 4030 159 172.00 6.7 213 3.58 10.94 14.41 7.35 -102 2.3
3/30/2009 73.7 3900 245 200.00 6 198 3.77 7.27 19.44 7.33 -111 2.5
4/23/2009 10.3 4090 195 205.00 6.9 363 4.22 5.5 20.87 7.55 -135 2.7
5/27/2009 26.4 3090 167 143.00 6.5 196 2.79 7.53 21.05 7.08 -104 1.8
6/30/2009 570 3420 199 144.00 7 250 3.69 5.26 21.03 7.04 -134 2.4
7/23/2009 20.5 3560 173 175.00 6.8 380 3.99 5.21 22.57 7.64 -170 2.6
8/24/2009 10.2 4570 207 198.00 6.8 319 4.09 8.11 21.56 6.93 -136 2.7
9/30/2009 13 4010 246 203 6.9 382 4.42 5.57 19.52 7.57 -187 2.8

10/26/2009 118 3950 224 217 6.9 339 4.41 6.7 18.18 7.59 -134 2.8
12/14/2009 4.8 3680 246 189 7.1 338 3.9 7.27 16.61 7.71 -145 2.5

3/8/2010 77.4 3440 1000 171 6.6 396 3.24 7.86 17.93 7.82 -148 2.1
6/23/2010
9/23/2010 28.1 5820 320 248 7.1 - 5.45 9.52 22.67 8.55 -204 3.5

12/23/2010 8.6 5820 348 309 7.2 - 5.26 2.33 12.97 8.69 -30 3.3

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

Date

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results
Cell 1



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)

1/29/2007 -- -- -- -- -- -- -- -- -- -- -- --
2/27/2007 -- -- -- -- -- -- -- -- -- -- -- --
3/27/2007 -- -- -- -- -- -- -- -- -- -- -- --
4/27/2007 -- -- -- -- -- -- -- -- -- -- -- --
5/29/2007 1,900 6,400 1,300 320 7.18 210 0.7 14.2 26.8 7.00 -234 4.4
6/22/2007 60 5,800 400 320 6.80 310 0.68 14.3 19.7 7.00 -208 4.3
7/27/2007 30 4,600 370 210 6.65 -- -- -- -- -- -- --
8/24/2007 780 4,240 295 173 6.60 -- -- -- -- -- -- --

11/27/2007 525 4,520 296 173 6.90 11.1 -- -- 11.8 6.97 -287 2.7
1/29/2008 660 5,600 248 198 6.50 15 4.79 3.6 15.3 6.73 -101
2/25/2008 -- -- -- -- -- -- -- -- -- -- -- --
3/27/2008 438 2,660 160 79.7 6.20 81.5 2.43 10.36 10.77 6.72 -94 1.6
4/21/2008 187 3370 202 129 6.10 67.8 3.80 5.45 14.95 6.77 -108 2.3
5/28/2008 507 3,250 267 141 6.30 63.9 4.35 5.4 21.22 7.17 -134 3
6/23/2008 579 2,890 261 167 6.40 79 3.96 4.49 23.52 8.36 -141 2.5
7/29/2008 110 3,040 209 136 6.40 77.5 3.68 6.42 25.3 7.14 -158 2.5
8/27/2008 321 3,760 172 132 6.50 76.50 3.7 6.48 22.73 6.96 -152 2.4
9/23/2008 570 3,370 209 139 6.50 82.8 3.76 5.20 22.98 7.15 -153 2.8

10/27/2008 -- 3710 207 139 6.5 102 3.34 11.14 15.92 7.26 -130 2.1
11/20/2008 504 2550 206 111 6.6 132 2.95 10.37 11.24 7.45 -110 1.9
1/29/2009 60 3470 187 145 6.6 171 3.31 9.94 8.95 7.16 -83 2.1
2/17/2009 15.0 3510.0 178.0 137.0 6.6 192 3.26 10.66 16.4 7.12 -102 2.1
3/30/2009 57.3 3160.0 208.0 126.0 6.7 228 3.16 8.36 17.52 7.55 -127 2
4/23/2009 10.3 2900.0 183.0 131.0 6.6 314 3.3 6.57 21.23 7.47 -138 2.1
5/27/2009 23.4 3050.0 196.0 124.0 6.4 206 2.96 8.44 20.38 7.09 -106 1.9
6/30/2009 480.0 2990.0 182.0 110.0 6.7 177 2.88 5.63 26.52 6.72 -119 1.9
7/23/2009 32.6 2580.0 163.0 137.0 6.6 363 3.2 4.38 24.15 7.41 -155 2
8/24/2009 6.6 3200.0 164.0 123.0 6.6 255 2.92 6.24 26.48 7.22 -146 1.9
9/30/2009 10.6 2200.0 176.0 113.0 6.7 244 3.03 3.03 19.57 6.96 -109 1.9

10/26/2009 95.1 2980.0 178.0 149.0 6.7 288 3.1 7.33 17.79 7.33 -110 2
12/14/2009 7.2 2670.0 204.0 130.0 6.6 347 3.07 6.53 15.33 7.13 -141 2

3/8/2010 11.0 2960.0 338.0 131.0 6.6 445 2.88 6.5 18.18 7.98 -143 1.8
6/23/2010 7.0 4260.0 304.0 207.0 6.7 439 4.01 4.89 22.98 8.66 -203 2.6
9/23/2010 11.3 5510.0 350.0 236.0 6.9 543 5.21 5.82 22.18 8.76 -204 3.5

12/23/2010 8.6 6640.0 421.0 316.0 7.0 788 5.51 2.46 13.8 8.34 -83 3.4

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

On-site Testing Parameter (unit)
Sample 

Date

Lab Parameter (unit)

Cell 2
Leachate Parameter Results



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)

1/29/2007 4,400 11,000 -- 370 6.16 330 1.2 8.5 19.4 6.15 -167 7
2/27/2007 4,000 5,700 1,900 280 6.78 -- -- -- -- -- -- --
3/27/2007 260 5,500 700 250 6.90 120 0.69 7.5 20.5 6.80 -195 4.3
4/27/2007 1,700 2,000 1,200 47 5.50 100 0.25 9.9 16.1 5.40 -141 1.7
5/29/2007 1,200 6,400 760 270 7.00 240 0.71 11.7 26.6 6.50 -197 4.5
6/22/2007 450 5,000 870 170 6.70 230 0.57 11.8 22.3 6.60 -204 3.6
7/27/2007 24 4,300 280 210 6.91 -- -- -- -- -- -- --
8/24/2007 720 3,680 330 158 6.70 -- -- -- -- -- -- --

11/27/2007 445 3,490 189 140 6.80 25 -- -- 18.8 6.80 -42 2.2
1/29/2008 435 3,870 103 154 6.60 15.40 3.40 3.53 19.77 6.92 -154
2/25/2008 184 1,390 190 48.4 6.30 39.80 1.25 4.91 20.80 6.58 -178 0.8
3/27/2008 558 2,350 309 88 6.50 126.00 2.2 7.50 13.86 6.96 -130 1.4
4/21/2008 190 1040 78 49.6 6.00 91.10 1.30 6.47 17.68 6.93 0 0.1
5/28/2008 215 1,370 68 55.4 6.20 75.10 1.36 4.85 27.95 7.10 -114 0.9
6/23/2008 116 476 74 51.1 5.70 45.70 0.849 5.34 28.77 7.07 -106 0.55
7/29/2008 56 3280 207 133.0 6.70 61.00 3.58 13.49 24.04 6.97 -158 2.3
8/27/2008 171 1,280 155 45.8 6.30 69.30 0.98 5.46 24.02 6.95 -135 0.6
9/23/2008 204 1,440 77 54.6 6.40 80.90 1.5 4.24 25.25 7.11 -153 1

10/27/2008 -- 1570 74 51.4 6.2 98.00 1.44 8.38 17.97 7.42 -114 0.9
11/20/2008 29 1050 36 18 5.8 127.00 0.937 10.45 13.46 7.14 -65 0.6

1/29/2009 30 530 -- 7.8 5.7 165 0.482 165.00 11.21 6.54 -138 0.31
2/17/2009 4.0 1590.0 74.5 45.9 6.4 176 1.45 11.02 12.85 7.06 -47 0.9
3/30/2009 36.8 966.0 68.2 26.5 6.9 315 0.931 5.72 17.85 6.94 -124 0.6
4/23/2009 3.1 2630.0 154.0 97.2 6.7 343 2.68 3.68 20.11 7.34 -114 1.7
5/27/2009 20.0 1230.0 94.9 49.2 6.3 201 1.19 8.34 23.14 6.58 -95 0.8
6/30/2009 480.0 2720.0 189.0 120.0 6.9 241 3.19 5.38 26.11 6.9 -124 2
7/23/2009 13.3 2930.0 169.0 134.0 6.8 294 3.26 3.9 25.28 7.5 -153 2.1
8/24/2009 6.6 3950.0 224.0 148.0 6.7 256 3.55 6.66 20.77 7.07 -104 2.4
9/30/2009 47.9 590.0 127.0 23.7 6.4 318 0.631 5.44 22.03 6.95 -108 0.41

10/26/2009 111.0 1730.0 133.0 70.2 6.6 283 1.86 6.24 20.36 7.45 -142 1.2
12/14/2009 6.0 2920.0 203.0 141.0 6.8 298 3.07 7.29 17.31 7.5 -138 2

3/8/2010 9.0 2810.0 147.0 110.0 6.5 371 2.71 7.41 19.01 7.66 -125 1.7
6/23/2010 365.0 3190.0 1570.0 120.0 6.4 561 3.09 4.07 31.72 8.25 -209 2
9/23/2010 23.3 6350.0 360.0 255.0 7.3 - 5.72 8.75 24.06 8.7 -28 3.6

12/23/2010 31.4 6480.0 407.0 287.0 7.1 841 5.24 1.87 14.26 8.63 -35 3.3

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

On-site Testing Parameter (unit)
Sample 

Date

Lab Parameter (unit)

Cell 3
Leachate Parameter Results



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)

1/29/2007 3,700 6,700 4,800 220 6.23 580 0.75 11.9 11.6 6.13 -181 4.7
2/27/2007 2,800 1,500 1,900 68 5.26 -- -- -- -- -- -- --
3/27/2007 1,800 1,900 2,500 37 5.30 100 0.25 9.9 16.1 5.40 -141 1.7
4/27/2007 4,000 3,600 2,500 94 5.40 420 1.50 8.3 21.8 7.30 -218 9
5/29/2007 2,400 2,900 2,100 72 5.36 210 0.33 14.2 23 5.10 -156 2.2
6/22/2007 660 2,300 990 79 6.50 360 0.31 11.7 23.1 6.50 -204 2
7/27/2007 240 2,000 470 73 6.41 -- 0.25 4.8 23.1 5.90 -187 1.6
8/24/2007 510 2,390 127 92 6.60 -- -- -- -- -- -- --

11/27/2007 870 2,990 859 104 6.70 93.2 -- -- 14.4 6.80 -115 1.9
1/29/2008 415 2,420 228 88 6.40 50 2.35 0.0 10.2 6.88 -197
2/25/2008 397 1,800 408 61.5 6.40 29.5 1.61 5.38 17.7 6.50 -191 1
3/27/2008 738 2,560 391 86 6.40 116 2.23 9.48 13.42 6.90 -126 1.4
4/21/2008 193 1080 86.7 45 6.10 83.8 1.36 7.37 16.29 7.08 0 0.1
5/28/2008 137 774 ND 16.4 5.70 65.9 7.34 6.17 23.01 7.34 -86 0.45
6/23/2008 86 552 43 19.2 5.80 47.6 0.616 4.33 32.16 6.78 -89 0.4
7/29/2008 38 252 25 6.7 5.60 54 0.287 15.07 29.88 7.13 -162 0.18
8/27/2008 231 1,540 276 -- 6.60 74.6 1.41 7.65 20.67 6.85 -149 0.9
9/23/2008 390 1,840 120 87.6 6.50 96.3 3.06 5.84 25.49 7.30 -149 4.1

10/27/2008 -- 503 26 9.5 5.50 109 0.481 8.01 18.39 7.6 -77 0.32
11/20/2008 35 1050 38 18.6 5.8 140 0.918 13.15 14.06 7.01 -1 0.58

1/29/2009 42 1550 108 48.2 6.2 170 1.32 2.25 11.84 6.81 -204 0.9
2/17/2009 31.8 7980.0 972.0 430.0 7.4 201 6.9 11.1 15.81 7.41 -127 4.3
3/30/2009 61.3 5360.0 1580.0 293.0 5.9 302 3.18 6.58 18.65 7.12 -145 2
4/23/2009 51.7 7130.0 951.0 416.0 7.2 303 7.43 6.26 24 7.95 -129 4.7
5/27/2009 74.1 5000.0 666.0 335.0 7.1 259 5.28 6.96 22.62 7.67 -83 3.3
6/30/2009 1230.0 4720.0 556.0 282.0 7.1 310 4.86 5.53 23.65 7.37 -155 3.1
7/23/2009 42.2 6670.0 778.0 434.0 7.2 363 6.63 5.27 25.27 7.64 -184 4.2
8/24/2009 28.2 6700.0 814.0 339.0 7.0 - 0.172 - - 9.09 - -
9/30/2009 53.9 430.0 113.0 12.2 6.2 295 0.464 4.88 21.79 6.75 -137 2.2

10/26/2009 128.0 3740.0 542.0 253.0 7.0 314 4.41 5.87 21.23 7.82 -185 2.8
12/14/2009 30.0 3020.0 324.0 189.0 7.0 385 3.32 5.41 19.79 7.83 -155 2.1

3/8/2010 61.5 3550.0 362.0 130.0 6.7 419 3.37 7.68 18.97 7.16 -103 2.2
6/23/2010 35.3 7070.0 879.0 388.0 7.0 590 6.32 6.74 23.8 8.06 -234 3.13
9/23/2010 50.6 5330.0 632.0 230.0 6.9 823 5.02 7.57 25.96 8.59 -195 3.2

12/23/2010 24.2 8470.0 983.0 413.0 7.2 936 6.09 1.53 13.98 8.89 -155 3.8

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

On-site Testing Parameter (unit)
Sample 

Date

Lab Parameter (unit)

Cell 4
Leachate Parameter Results



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (mV) (g/L)

1/29/2007 650 11,000 880 580 7.30 300 1.20 6.5 22.0 7.18 -219 8.0
2/27/2007 30 1,500 1,400 730 7.48 -- -- -- -- -- -- --
3/27/2007 110 12,000 800 750 7.30 420 1.50 8.3 21.8 7.30 -218 9.0
4/27/2007 3,400 14,000 1,200 -- 7.20 88 0.32 7.1 16.6 5.50 -143 2.0
5/29/2007 2,800 12,000 130 720 7.37 180 1.50 13.3 27.6 7.30 -203 9.0
6/22/2007 70 14,000 1,300 820 7.50 330 1.50 11.6 25.8 7.60 -124 10.0
7/27/2007 50 8,200 820 430 7.37 -- -- -- -- -- -- --
8/24/2007 1,980 6,690 1,060 668 6.90 -- -- -- -- -- -- --

11/27/2007 2,370 12,300 1,170 684 7.50 10 -- -- 20.9 7.20 -158 7.0
1/29/2008 1380 8,940 726 445 7.00 10.50 7.51 4.36 13.86 7.18 -126.00
2/25/2008 478 5,430 495 247 7.00 23.10 5.58 14.31 15.23 7.06 -126.00 3.50
3/27/2008 978 4,580 385 211 6.70 90.50 4.09 8.95 17.09 7.18 -117.00 2.60
4/21/2008 193 4890 517 272 6.80 105.00 5.25 6.19 20.99 6.91 -146.00 3.30
5/28/2008 1,560 7,130 689 362 7.10 69.70 9.99 4.22 26.84 7.47 -179.00 6.70
6/23/2008 1,540 6,420 740 367 7.00 163.00 7.28 6.50 33.98 7.74 -151.00 4.60
7/29/2008 158 6,870 771 430 7.20 129.00 7.32 6.03 35.24 7.52 -178.00 4.60
8/27/2008 366 3,400 304 154 6.80 73.60 3.42 4.94 28.57 7.37 -162.00 2.20
9/23/2008 1,560 7,240 733 406 6.50 143.00 7.05 5.12 29.42 7.82 -189.00 4.70

10/27/2008 42 11,200 1,030 666 7.40 217.00 9.38 9.41 22.43 8.03 -180.00 6.10
11/20/2008 131 10400 984 610 7.2 352.00 9.01 13.43 17.86 8.04 -164.00 5.60

1/29/2009 84 7850 755 396 7.2 327.00 6.91 10.19 16.80 7.66 -172.00 4.40
2/17/2009 40.2 10700.0 1070.0 601.0 7.4 242.00 9.26 8.59 21.62 7.84 -155.00 5.90
3/30/2009 75.9 1890.0 201.0 41.3 6.4 237 1.85 8.05 21.39 7.15 -128 1.2
4/23/2009 51.1 3200.0 377.0 178.0 6.8 316 3.57 5.89 24.71 7.45 -148 2.3
5/27/2009 166.0 1820.0 416.0 79.3 6.3 223 1.86 8.64 21.55 7.31 -98 1.2
6/30/2009 960.0 4610.0 404.0 231.0 7.1 253 4.42 5.31 24.2 7.22 -147 2.8
7/23/2009 67.9 9180.0 924.0 549.0 7.3 304 8.82 7.61 26.68 7.62 -161 5.7
8/24/2009 37.8 8080.0 760.0 380.0 7.1 363 6.99 6.36 26.16 7.54 -191 4.6
9/30/2009 16.8 2470.0 324.0 196.0 6.7 252 3.44 2.46 21.69 7.13 -134 2.2

10/26/2009 98.5 3840.0 441.0 238.0 6.9 286 4.7 4.72 20.75 7.05 -150 3
12/14/2009 16.8 3660.0 399.0 211.0 7.4 397 4.05 6.43 18.72 7.45 -165 2.6

3/8/2010 26.6 4280.0 365.0 215.0 6.8 422 4.02 5.95 20.8 8 -164 2.6
6/23/2010 37.7 10300.0 1050.0 545.0 7.2 405 9.15 1.82 25.56 8.95 -249 5.8
9/23/2010 38.6 6990.0 640.0 323.0 7.0 557 6.19 3.23 25.6 7.5 -205 3.9

12/23/2010 37.4 8200.0 744.0 389.0 7.1 966 6.79 3.82 18.33 8.74 -183 4.2

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

On-site Testing Parameter (unit)
Sample 

Date

Lab Parameter (unit)

Cell 5
Leachate Parameter Results



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (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
3/27/2008 438.00 1980.00 281.00 65.70 6.40 261.00 1.74 10.68 13.64 7.05 -125.00 1.10
4/21/2008 30.60 505.00 43.00 12.90 5.30 148.00 0.61 5.25 18.81 6.73 0.00 0.00
5/28/2008 68.70 443.00 52.00 16.00 6.50 61.70 0.47 4.36 21.06 6.95 -82.00 0.32
6/23/2008 48.90 479.00 30.00 11.60 5.60 51.90 0.46 7.27 25.62 7.13 -40.00 0.32
7/29/2008 7.40 127.00 -- 1.30 5.20 55.40 0.18 2.54 26.24 6.09 -110.00 0.11
8/27/2008 63.00 281.00 37.00 2.00 5.40 78.90 0.278 4.35 24.14 6.21 -94.00 0.18
9/23/2008 70.50 1580.00 98.00 72.30 6.40 90.50 1.61 5.99 24.66 7.11 -146.00 5.40
10/27/2008 -- 580.00 37.00 13.00 5.50 122 0.58 4.51 19.75 7.21 -39.00 0.37
11/20/2008 61 1080 38 23.8 5.9 160 0.979 17.32 16.31 6.66 55 0.62

1/29/2009 8.4 543 -- 3.3 5.4 192 0.478 10.01 13.46 6.6 -20 0.31
2/17/2009 3.0 920.0 36.2 16.5 6.0 202 0.789 10.72 16.03 7.13 120 0.5
3/30/2009 27.0 922.0 51.4 23.9 7.7 380 0.918 3.69 19.14 6.48 -151 0.58
4/23/2009 -- 730.0 48.2 11.3 5.5 304 0.721 2.29 21.69 6.56 53 0.46
5/27/2009 8.0 1150.0 66.9 3.3 4.4 234 1.75 8.1 22.49 6.96 10 1.1
6/30/2009 140.0 1380.0 86.7 54.9 6.4 232 1.34 5.53 20.7 7.76 -137 0.9
7/23/2009 10.9 1040.0 48.1 27.3 6.1 246 1.04 5.73 24.14 6.8 -97 0.7
8/24/2009 5.1 885.0 55.3 9.6 5.6 259 0.773 1.87 24.58 6.14 -42 0.5
9/30/2009 46.6 430.0 111.0 11.5 6.2 291 0.463 6.07 21.96 6.89 -153 0.3

10/26/2009 51.7 953.0 169.0 30.8 6.3 286 1.09 5.91 20.4 7.45 -155 0.7
12/14/2009 1980.0 1680.0 2040.0 29.6 5.4 684 1.85 1.38 17.34 6.26 -112 1.2

3/8/2010 1240.0 2270.0 1730.0 58.2 5.9 535 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
9/23/2010 486.0 1570.0 750.0 42.5 6.2 981 1.61 8.44 25.25 8.45 -95 1

12/23/2010 66.0 2590.0 463.0 83.7 6.6 999 2.15 1.95 15.6 8.75 -139 1.4

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

Date

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Parameter Results-2008
Cell 6



BOD5 Day Conductance COD Ammonia pH Turbidity Conductance DO Temp pH ORP TDS
(mg/L) (µmho/cm) (mg/L) (mg/L) -- (NTU) (S/m) (mg/L) (C) -- (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
2/27/2007 3,500 2,000 2,000 46 5.37 -- -- -- -- -- -- --
3/27/2007 2,200 2,400 2,500 49 5.40 88 0.32 7.1 16.6 5.50 -143 2.0
4/27/2007 2,900 2,900 2,500 66 5.70 88 0.32 7.1 16.6 5.50 -143 2.0
5/29/2007 2,400 2,800 2,200 84 5.96 260 0.37 10.6 32.0 6.05 -157 2.3
6/22/2007 960 4,200 1,500 150 6.90 360 0.51 11.8 23.8 7.10 -274 3.2
7/27/2007 600 2,900 1,300 100 7.98 -- -- -- -- -- -- --
8/24/2007 2,160 2,130 2,210 64 6.80 -- -- -- -- -- -- --

11/27/2007 848 1,860 1,150 68 7.00 130 208 5,150 9.9 7.30 -106 1.3
1/29/2008 110 1390 -- 47.1 6.9 152 1.26 3.34 8.14 7.09 -60

2/25/2008 247 1510 242 50 6.80 72.90 1.47 7.26 14.74 6.91 -113.00 1.00
3/27/2008 618 1630 488 51 6.60 171.00 1.57 12.70 12.04 7.03 -73.00 1.00
4/21/2008 178.00 1440.00 269.00 66.20 6.90 131.00 1.78 2.94 15.59 7.52 0.00 0.10
5/28/2008 131.00 874.00 54.00 33.80 7.10 103.00 0.84 12.42 21.91 7.46 40.00 0.55
6/23/2008 134.00 771.00 90.00 34.00 7.30 112.00 0.87 10.89 29.54 7.33 -50.00 0.56
7/29/2008 79.80 735.00 77.00 27.80 6.90 105.00 0.75 17.37 31.34 7.25 27.00 0.49
8/27/2008 69.00 1020.00 70.00 34.80 7.30 134.00 0.873 9.17 27.04 7.23 -79.00 0.58
9/23/2008 192.00 1300.00 272.00 54.70 7.00 199.00 1.34 1.32 21.20 7.02 -206.00 0.90
10/27/2008 -- 1310 67 51 7.4 153 1.19 13.39 12.57 7.79 -119 0.8
11/20/2008 74 1040 52 38.7 7.3 281 1.02 17.32 8.13 7.9 -48 0.7

1/29/2009 42 1,360 62 40 7.0 464 1.3 15.2 7.83 7.39 -31 0.8
2/17/2009 9.0 1290.0 63.2 38.4 7.4 389 1.2 19.95 11.66 7.68 -21 0.8
3/30/2009 63.0 978.0 51.6 27.3 6.5 324 1 10.03 17.81 7.45 -74 0.6
4/23/2009 -- 771.0 32.2 18.2 7.0 424 0.784 8.81 22.34 7.97 -27 0.5
5/27/2009 -- 695.0 68.9 24.6 6.5 277 0.682 6.95 24.92 7.31 -36 0.44
6/30/2009 102.0 1100.0 64.0 26.0 6.9 256 1.05 6.69 25.97 6.81 36 0.7
7/23/2009 -- 1140.0 50.8 31.3 7.4 318 1.16 7.04 28.77 8.03 45 0.7
8/24/2009 27.0 962.0 91.2 25.4 7.3 267 0.853 8.62 28.47 7.92 51 0.54
9/30/2009 10.8 716.0 73.0 27.0 7.0 284 0.789 4.2 19.75 7.12 -41 0.5

10/26/2009 119.0 721.0 46.0 29.7 7.6 371 0.825 8.91 16.54 8.08 8 0.53
12/14/2009 336.0 1280.0 704.0 27.2 6.2 465 1.44 8.55 10.2 7.66 -109 0.9

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

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

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

On-site Testing Parameter (unit)
Sample 

Date

Lab Parameter (unit)

Leachate Pond
Leachate Parameter Results



(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
12/12/2007 0 0 427 0 0 340 767 767
1/29/2008 767
2/20/2008 0 0 800 1050 1850 2617
3/25/2008 0 0 325 25 175 2150 2675 5292
4/23/2008 0 0 100 0 150 775 1025 6317
5/29/2008 0 0 375 0 175 800 1350 7667
6/23/2008 0 0 330 850 1180 8847
8/1/2008 0 0 100 0 250 950 1300 10147
8/26/2008 0 0 100 0 400 800 1300 11447
9/24/2008 0 0 200 0 0 775 975 12422
10/30/2008 0 0 300 0 500 800 1600 14022
11/25/2008 0 0 275 0 625 800 1700 15722
12/19/2008 0 0 200 0 650 725 1575 17297
1/30/2009 0 0 200 0 300 650 1150 18447
2/17/2009 0 0 150 0 200 400 750 19197
4/30/2009 0 0 200 0 225 450 875 20072
5/1/2009 0 0 150 0 375 475 1000 21072
6/23/2009 0 0 100 0 200 625 925 21997
7/23/2009 0 0 100 0 350 700 1150 23147
8/25/2009 0 0 100 0 325 700 1125 24272
10/29/2009 0 0 150 0 400 550 1100 25372
11/19/2009 0 0 100 0 450 475 1025 26397
12/31/2009 0 0 125 0 475 475 1075 27472
1/25/2010 0 0 125 0 500 350 975 28447
2/23/2010 0 0 100 0 500 300 900 29347

3/23/2010 0 0 100 0 500 340.00 940 30287
4/21/2010 0 0 80 0 900 320.00 1300 31587
5/27/2010 0 0 100 0 600 300.00 1000 32587
6/23/2010 0 0 75 0 475 300.00 850 33437
7/29/2010 0 0 100 0 490 300.00 890 34327
8/23/2010 0 0 75 0 500 300.00 875 35202
9/29/2010 0 0 100 0 550 350.00 1000 36202

10/27/2010 0 0 75 0 500 325.00 900 37102
11/16/2010 0 0 50 0 525 350.00 925 38027
12/23/2010 0 0 60 0 425 300.00 785 38812

Cell 4 Cell 5

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leachate Generated at the Leak Detection System

Cell 6 Total Cumulative 
volumeSample Date Cell 1 Cell 2 Cell 3



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 N/A 5.59 27.50 5.49 16.80 - 0.15 167
1/29/2008 N/A 5.71 171.00 4.10 16.53 - 0.18 216
2/20/2008 N/A 5.64 64.20 6.06 17.05 - 0.17 137
3/25/2008 N/A 6.31 236.00 6.34 14.79 0.13 0.20 165
4/23/2008 N/A 5.86 298.00 5.16 17.05 0.12 0.19 182
5/29/2008 - - - - - - - -
6/23/2008 - - - - - - - -
8/1/2008 - - - - - - - -

8/26/2008 N/A 6.88 546.00 4.16 18.75 0.11 0.17 110
9/24/2008 N/A 7.60 218.00 7.73 16.90 0.11 0.18 72
10/30/2008 N/A 6.80 146.00 7.81 16.4 0.1 0.148 94
11/25/2008 N/A 6.46 215.00 5.32 17.19 0.11 0.172 274
12/19/2008 N/A 6.72 137.00 4.64 17.58 0.12 0.179 139
1/30/2009 N/A 6.33 160.00 2.83 16.44 0.13 0.19 206
2/17/2009 N/A 6.01 190 2.54 17.07 0.11 0.169 226
3/21/2009 N/A 6.97 380 5.59 12.38 0.12 0.187 118
4/30/2009 N/A 8.41 372 9.17 16.74 0.12 0.191 93
5/1/2009 - - - - - - - -

6/23/2009 N/A 6.13 357 7.27 18.56 0.11 0.179 270
7/23/2009 - - - - - - - -
8/25/2009 N/A 6.32 501 3.61 17.78 0.12 0.193 161
9/30/2009 see note 6.68 351 5.86 19.1 0.1 0.149 63
10/29/2009 N/A 7.19 454 4.74 18.01 0.14 0.216 122
11/19/2009 N/A 6.95 462 3.69 17.04 0.1 0.192 255

12/31/2009 - - - - - - - -

1/25/2010 N/A 6.61 538 6.14 14.47 0.13 0.2 399
2/23/2010 N/A 6.99 464 6.02 14.32 0.16 0.189 296
3/23/2010 - 6.97 408 7.71 15.96 0.08 0.12 381
4/21/2010
5/27/2010 - 6.91 462 6.31 19.76 0.09 0.141 138
6/23/2010 - 6.88 - 4.8 20.58 0.09 0.136 143
7/29/2010 - 7.45 966 5.8 20.96 0.09 0.129 147
8/23/2010 - 6.69 835 7.68 18.3 0.1 0.158 252
9/29/2010 - 7 947 7.74 17.07 0.09 0.133 118
10/27/2010 - 6.96 753 6.22 20.05 0.09 0.136 383
11/16/2010 - 7.86 651 7.49 18.73 0.1 0.144 393
12/23/2010 - 7.13 609 3.7 16.6 0.09 0.141 110
1 - Buncombe County monitors the natural spring under Cell 1 for water quality.

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 1 

pH
Sample 

Date

On-site Testing Parameter (unit)Vol Collected 
(gal)1



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 - - - - - - - -
1/29/2008 - - - - - - - -
2/20/2008 - - - - - - - -

3/25/2008 - - - - - - - -

4/23/2008 - - - - - - - -
5/29/2008 - - - - - - - -
6/23/2008 - - - - - - - -
8/1/2008 - - - - - - - -

8/26/2008 - - - - - - - -

9/24/2008 - - - - - - - -

10/30/2008 - - - - - - - -

11/25/2008 - - - - - - - -

12/19/2008 - - - - - - - -

1/30/2009 - - - - - - - -

2/17/2009 - - - - - - - -

3/21/2009 - - - - - - - -

4/30/2009 - - - - - - - -

5/1/2009 - - - - - - - -

6/23/2009 - - - - - - - -

7/23/2009 - - - - - - - -

8/25/2009 - - - - - - - -

9/30/2009 - - - - - - - -

10/29/2009 - - - - - - - -

11/19/2009 - - - - - - - -

12/31/2009 N/A 6.91 776 3.47 13.88 0.24 0.373 293

1/25/2010 N/A 6.68 475 7.37 12.1 0.2 0.305 482

2/23/2010 N/A 6.8 435 7.22 14.06 0.18 0.278 439

3/23/2010 - 7.32 474 9.16 11.34 0.15 0.23 382

4/21/2010 - - - - - - - -
5/27/2010 - - - - - - - -
6/23/2010 - 7.42 841 6.53 21.3 0.19 0.298 17

7/29/2010 - 7.25 999 5.8 20.96 0.09 0.129 147

8/23/2010 - 6.74 762 7.16 20.05 0.18 0.271 42

9/29/2010 - 7 873 7.92 17.03 0.2 0.306 54

10/27/2010 - 7.07 737 7.59 19.18 0.18 0.268 84

11/16/2010 - 7.62 684 7.98 17.18 0.19 0.293 212

12/23/2010 - 7.2 732 3.43 14.72 0.2 0.306 150

pH

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 2 

Sample 
Date

Vol Collected 
(gal)

On-site Testing Parameter (unit)



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 427 6.83 0.41 1.56 15.13 - 0.413 -71

1/29/2008 0 - - - - - - -

2/20/2008 800 6.33 18 7.78 16.6 - 0.269 62

3/25/2008 325 6.40 31.50 5.68 17.23 0.18 0.29 389.00
4/23/2008 100 6.79 114.00 8.62 19.26 0.15 0.22 384.00
5/29/2008 375 7.08 140.00 3.35 18.23 0.21 0.32 -60.00
6/23/2008 330 7.34 53.60 6.19 25.34 0.15 0.24 203.00
8/1/2008 100 6.92 149.00 6.48 29.65 0.16 0.26 104.00

8/26/2008 100 7.02 74.40 7.72 17.62 0.18 0.29 107.00
9/24/2008 200 7.09 109.00 4.18 23.71 0.18 0.28 43.00
10/30/2008 300 7.56 114 9.5 16.32 0.17 0.26 -3
11/25/2008 275 7.06 178 11.08 14.74 0.17 0.263 -2
12/19/2008 200 6.43 173 8.65 20.71 0.17 0.266 183
1/30/2009 200 7.07 176 6.18 16.53 0.17 0.266 63
2/17/2009 150 7.04 190 9.94 15.56 0.21 0.322 77

3/21/2009 6.96 391 3.73 18.01 0.22 0.341 -5

4/30/2009 200 8.22 335 7.7 21.80 0.24 0.377 -6
5/1/2009 150 7.06 528 3.27 37.33 0.21 0.338 224

6/23/2009 100 6.21 290 4.7 26.94 0.21 0.330 239
7/23/2009 100 7.11 318 4.39 20.11 0.22 0.341 188
8/25/2009 100 7.79 462 8.3 21.08 0.23 0.346 83
9/30/2009 7.02 219 3.59 17.45 0.25 0.386 -19
10/29/2009 150 7.43 306 6.16 22.11 0.26 0.392 -25
11/19/2009 100 6.96 319 6.3 16.28 0.19 0.293 397
12/31/2009 125 7.11 262 6.02 15.4 0.23 0.361 311

1/25/2010 125 6.82 495 4.32 15.16 0.22 0.338 423

2/23/2010 100 6.97 484 7.27 11.72 0.3 0.466 303
3/23/2010 100 7.92 563 6.81 14.2 0.26 0.406 309

4/21/2010 80
5/27/2010 100 6.93 452 4.13 33.57 0.28 0.441 210

6/23/2010 75 7.28 543 4.32 37.82 0.29 0.427 118
7/29/2010 100 7.4 - 4.73 36.05 0.3 0.452 84
8/23/2010 75 6.87 801 5.76 28.82 0.29 0.447 150
9/29/2010 100 7.43 997 6.52 24.06 0.3 0.444 -
10/27/2010 75 7.26 999 6.5 21.43 0.28 0.427 157
11/16/2010 50 7.79 870 6.57 16.84 0.29 0.442 166
12/23/2010 60 9.22 952 2.92 9.37 0.29 0.45 29

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 3 

pH
Sample 

Date
Vol Collected 

(gal)

On-site Testing Parameter (unit)



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 - - - - - - - -

1/29/2008 - - - - - - - -

2/20/2008 - - - - - - - -

3/25/2008 25 6.47 317 8.90 19.70 0.11 0.17 -78.00
4/23/2008 - - - - - - - -

5/29/2008 - - - - - - - -

6/23/2008 - - - - - - - -

8/1/2008 - - - - - - - -

8/26/2008 - - - - - - - -

9/24/2008 - - - - - - - -

10/30/2008 - - - - - - - -

11/25/2008 - - - - - - - -

12/19/2008 - - - - - - - -

1/30/2009 - - - - - - - -

2/17/2009 - - - - - - - -

3/21/2009 - - - - - - - -

4/30/2009 - - - - - - - -

5/1/2009 - - - - - - - -

6/23/2009 - - - - - - - -

7/23/2009 - - - - - - - -

8/25/2009 - - - - - - - -

9/30/2009 NA 6.82 447 6.71 17.86 0.14 0.214 -19
10/29/2009 - - - - - - - -

11/19/2009 - - - - - - - -

12/31/2009 - - - - - - - -

1/25/2010 - - - - - - - -

2/23/2010 - - - - - - - -
3/23/2010 - - - - - - - -

4/21/2010 - - - - - - - -
5/27/2010 - - - - - - - -

6/23/2010 - - - - - - - -
7/29/2010 - - - - - - - -
8/23/2010 - - - - - - - -
9/29/2010 - - - - - - - -

10/27/2010 - - - - - - - -
11/16/2010 - - - - - - - -
12/23/2010 - - - - - - - -

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 4  

pH
Sample 

Date
Vol Collected 

(gal)

On-site Testing Parameter (unit)



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 - - - - - - - -

1/29/2008 - - - - - - - -

2/20/2008 - - - - - - - -

3/25/2008 175 6.78 149.00 10.60 20.20 0.30 0.46 -108.00
4/23/2008 150 6.62 123.00 6.88 27.15 0.29 0.44 -29.00
5/29/2008 175 7.09 177.00 10.35 20.33 0.30 0.48 233.00
6/23/2008 NA - - - - - - -

8/1/2008 250 6.75 106.00 3.57 25.62 0.30 0.45 51.00
8/26/2008 400 6.88 115.00 6.23 20.83 0.32 0.50 52.00
10/30/2008 500 6.82 150.00 5.02 24.46 0.29 0.45 26.00
11/25/2008 625 6.96 209.00 12.87 9.88 0.28 0.44 160.00
12/19/2008 650 6.42 127.00 6.78 23.46 0.30 0.45 83.00
1/30/2009 300 6.92 213.00 9.04 18.93 0.31 0.467 53.00
2/17/2009 200 7.09 351.00 9.30 16.69 0.30 0.45 156.00

3/21/2009 NA 6.57 305.00 1.51 21.13 0.31 0.477 -16.00

4/30/2009 225 8.09 254.00 6.95 27.59 0.31 0.47 188.00
5/1/2009 375 6.87 478.00 7.77 27.83 0.30 0.46 49.00

6/23/2009 200 6.91 286.00 4.32 20.31 0.31 0.48 144.00
7/23/2009 350 6.72 364 2.55 18.61 0.32 0.485 157
8/25/2009 325 7.1 364 6.63 19.64 0.32 0.485 110
9/30/2009 NA 7.27 412 6 19.33 0.33 0.508 26
10/29/2009 400 7.36 298 6.39 19.92 0.32 0.497 297
11/19/2009 450 7.05 376 6.23 17.92 0.32 0.507 269
12/31/2009 475 6.86 482 0 12.73 0.32 0.493 274

1/25/2010 500 6.4 471 0.03 16.59 0.32 0.491 403

2/23/2010 500 6.61 565 1.98 16.45 0.32 0.5 431

3/23/2010 500 7.63 607 2.87 14.93 0.34 0.53 365

4/21/2010 900

5/27/2010 600 6.95 599 4.73 18.61 0.34 0.526 403

6/23/2010 475 7.75 561 5.6 25.4 0.38 0.582 -35

7/29/2010 490 7.21 822 2.34 21.92 0.35 0.545 72

8/23/2010 500 7.27 738 3.18 18.18 0.35 0.541 263

9/29/2010 550 6.91 999 3.62 18.06 0.35 0.547 131

10/27/2010 500 6.87 752 4.73 25.52 0.35 0.545 11

11/16/2010 525 7.24 837 4.61 22.32 0.37 0.584 -43

12/23/2010 425 7.72 631 1.96 10.38 0.36 0.587 127

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 5 

pH
Sample 

Date
Vol Collected 

(gal)

On-site Testing Parameter (unit)



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 340 6.91 26.4 6.08 17.16 - 0.603 -172

1/29/2008 - - - - - - - -

2/20/2008 1050 6.76 45.8 3.94 15.81 - 0.423 -108

3/25/2008 2150 6.85 43.8 5.58 16.6 0.27 0.418 -108
4/23/2008 775 6.78 79.50 7.01 18.21 0.18 0.284 39.00
5/29/2008 800 7.42 175.00 8.93 20.83 0.22 0.359 76.00
6/23/2008 850 7.76 174.00 3.59 18.46 0.25 0.386 144.00
8/1/2008 950 6.76 68.40 4.40 17.98 0.20 0.313 23.00

8/26/2008 800 6.62 71.20 2.83 16.62 0.22 0.331 30.00
9/24/2008 775 7.57 105.00 7.25 15.52 0.22 0.342 -58.00
10/30/2008 800 7.14 94.70 5.28 15.48 0.20 0.305 -30.00
11/25/2008 800 6.65 147.00 5.60 14.09 0.21 0.311 50.00
12/19/2008 725 6.76 163.00 3.40 17.43 0.21 0.324 23.00
1/30/2009 650 7.20 231.00 11.90 10.79 0.30 0.455 49.00
2/17/2009 400 6.80 221.00 5.33 14.87 0.23 0.348 89.00

3/21/2009 NA 7.16 318.00 5.91 17.25 0.22 0.32 67.00

4/30/2009 450 7.79 274.00 6.30 17.15 0.22 0.34 346.00
5/1/2009 475 7.23 222.00 4.47 28.34 0.22 0.35 328.00

6/23/2009 625 6.62 379.00 4.62 18.11 0.23 0.36 189.00
7/23/2009 700 6.93 293.00 4.61 30.70 0.21 0.33 -16.00
8/25/2009 700 6.67 227.00 6.16 28.78 0.22 0.33 -27.00
9/30/2009 NA 6.95 323.00 7.39 17.38 0.23 0.35 -52.00
10/29/2009 550 7.44 307.00 6.37 18.81 0.26 0.39 -28.00
11/19/2009 475 6.54 353.00 5.44 18.14 0.22 0.35 216.00
12/31/2009 475 6.99 368.00 8.14 9.90 0.24 0.36 384.00

1/25/2010 350 7.00 633.00 4.31 14.74 0.23 0.36 265.00

2/23/2010 300 6.91 476.00 7.20 15.95 0.23 0.36 128.00
3/23/2010 340 7.31 472.00 7.72 14.76 0.22 0.34 325.00
4/21/2010 320
5/27/2010 300 7.24 565.00 5.20 29.61 0.29 0.44 -63.00
6/23/2010 300 7.06 517.00 4.21 36.18 0.25 0.37 153.00

7/29/2010 300 7.33 - 4.37 34.95 0.25 0.38 247.00

8/23/2010 300 7.29 896.00 7.42 21.34 0.32 0.51 -40.00
9/29/2010 350 7.13 999.00 6.78 24.20 0.27 0.41 26.00
10/27/2010 325 7.28 926.00 7.49 19.81 0.26 0.40 39.00
11/16/2010 350 7.72 779.00 7.56 17.08 0.23 0.36 164.00
12/23/2010 300 9.15 - 2.41 8.33 0.29 0.44 -72.00

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Cell 6  

pH
Sample 

Date
Vol Collected 

(gal)

On-site Testing Parameter (unit)



Turb DO Temp TDS Cond. ORP
(NTU) (g/L) C (g/L) (S/cm) (mV)

12/12/2007 0 - - - - - - -
1/29/2008 0 - - - - - - -
2/20/2008 0 - - - - - - -

3/25/2008 0 - - - - - - -

4/23/2008 0 - - - - - - -
5/29/2008 0 - - - - - - -
6/23/2008 0 - - - - - - -
8/1/2008 0 - - - - - - -

8/26/2008 0 - - - - - - -
9/24/2008 0 - - - - - - -
10/30/2008 0 - - - - - - -
11/25/2008 0 - - - - - - -
12/19/2008 0 - - - - - - -
1/30/2009 0 - - - - - - -
2/17/2009 0 - - - - - - -
3/21/2009 0 - - - - - - -
4/30/2009 0 - - - - - - -
5/1/2009 0 - - - - - - -

6/23/2009 0 - - - - - - -
7/23/2009 0 - - - - - - -
8/25/2009 0 - - - - - - -
9/30/2009 0 - - - - - - -
10/29/2009 0 - - - - - - -
11/19/2009 0 - - - - - - -
12/31/2009 0 - - - - - - -
1/25/2010 0 - - - - - - -
2/23/2010 0 - - - - - - -
3/23/2010 0 - - - - - - -

4/21/2010 0 - - - - - - -
5/27/2010 0 - - - - - - -

6/23/2010 0 - - - - - - -
7/29/2010 0 - - - - - - -
8/23/2010 0 - - - - - - -
9/29/2010 0 - - - - - - -
10/27/2010 0 - - - - - - -
11/16/2010 0 - - - - - - -
12/23/2010 0 - - - - - - -

Buncombe County Solid Waste Management Facility
Subtitle D Landfill

Leak Detection Zone Sampling
Leachate Pond 

pH
Sample 

Date
Vol Collected 

(gal)

On-site Testing Parameter (unit)



10/27/2005 410
10/31/2005 392
11/2/2005 339
11/8/2005 289

11/14/2005 352
12/12/2005 320
12/22/2005 312
4/11/2007 230
5/7/2007 230
6/7/2007 250
7/17/2007 260
8/5/2007 260
9/27/2007 525

10/25/2007 550
10/26/2007 400
11/30/2007 300
12/31/2007 300

1/5/2008 300
1/14/2008 260
1/24/2008 260
5/6/2008 350
8/12/2008 250
8/14/2008 225
8/15/2008 225
8/16/2008 225
8/17/2008 225
8/18/2008 225
8/19/2008 225
8/20/2008 225
8/21/2008 225
8/22/2008 225
8/23/2008 225
8/24/2008 225
8/25/2008 225
8/26/2008 225
8/27/2008 225

Date
Flow Rate

(scfm)

Subtitle D Landfill
Flare Station - Gas Flow Rates

Buncombe County Solid Waste Management Facility



SP-1 SP-2 SP-3 SP-4 SP-5 SP-6 SP-7 SP-8 SP-9 SP-10
January-06 2,027.08 2,047.57 2,066.80 2,062.16 2,047.00 2,067.06 2,078.92 2,051.61 2,073.77 2,062.62

July-06 2,026.98 2,047.47 2,066.70 2,062.07 2,046.95 2,066.99 2,078.92 2,051.47 2,073.46 2,062.46
September-06 2,026.95 2,047.43 2,066.65 2,062.02 2,046.92 2,066.98 2,078.93 2,051.44 2,073.41 2,062.44

October-06 2,026.94 2,047.43 2,066.63 2,062.02 2,046.90 2,066.96 2,078.68 2,051.43 2,073.36 2,062.40
November-06 2,026.91 2,047.41 2,066.61 2,061.98 2,046.88 2,066.96 2,078.66 2,051.42 2,073.32 2,062.39
December-06 2,026.90 2,047.40 2,066.61 2,061.98 2,046.86 2,066.96 2,078.62 2,051.40 2,073.31 2,062.39

January-07 2,026.91 2,047.40 2,066.61 2,061.97 2,046.85 2,066.95 2,078.58 2,051.39 2,073.27 2,062.37
February-07 2,026.90 2,047.38 2,066.60 2,061.96 2,046.85 2,066.90 2,078.53 2,051.34 2,073.21 2,062.31

March-07 2,026.89 2,047.36 2,066.60 2,061.95 2,046.85 2,066.85 2,078.49 2,051.29 2,073.15 2,062.25
April-07 2,026.88 2,047.34 2,066.58 2,061.95 2,046.85 2,066.84 2,078.47 2,051.28 2,073.10 2,062.23
May-07 2,026.87 2,047.33 2,066.58 2,061.96 2,046.86 2,066.86 2,078.48 2,051.30 2,073.11 2,062.25
June-07 2,026.88 2,047.33 2,066.60 2,061.97 2,046.87 2,066.87 2,078.46 2,051.27 2,073.09 2,062.23
July-07 2,026.87 2,047.32 2,066.58 2,061.94 2,046.88 2,066.89 2,078.46 2,051.28 2,073.07 2,062.22

August-07 2,026.87 2,047.33 2,066.58 2,061.97 2,046.88 2,066.87 2,078.43 2,051.26 2,073.05 2,062.21
September-07 2,026.87 2,047.30 2,066.59 2,061.95 2,046.88 2,066.88 2,078.45 2,051.27 2,073.05 2,062.23

October-07 2,026.86 2,047.31 2,066.58 2,061.94 2,046.87 2,066.86 2,078.43 2,051.26 2,073.03 2,062.23
November-07 2,026.87 2,047.31 2,066.58 2,061.92 2,046.88 2,066.84 2,078.40 2,051.23 2,072.99 2,062.19
December-07 2,026.84 2,047.27 2,066.54 2,061.89 2,046.83 2,066.86 2,078.31 2,051.24 2,072.98 2,062.20

January-08 2,026.83 2,047.26 2,066.54 2,061.87 2,046.83 2,066.86 2,078.39 2,051.21 2,072.95 2,062.18
February-08 2,026.83 2,047.26 2,066.54 2,061.89 2,046.82 2,066.88 2,078.37 2,051.20 2,072.92 2,062.16

March-08 2,026.83 2,047.23 2,066.52 2,061.86 2,046.81 2,066.82 2,078.34 2,051.18 2,072.88 2,062.13
June-08 2,026.82 2,047.21 2,066.52 2,061.87 2,046.84 2,066.81 2,078.29 2,051.12 2,072.80 2,062.09

October-08 2,026.81 2,047.20 2,066.50 2,061.86 2,046.83 2,066.85 2,078.29 2,051.14 2,072.78 2,062.09
February-09 2,026.76 2,047.14 2,066.46 2,061.82 2,046.85 2,066.84 2,078.27 2,051.11 2,072.71 2,062.06

June-09 2,026.74 2,047.09 2,066.42 2,061.78 2,046.77 2,066.80 2,078.17 2,051.04 2,072.59 2,061.98
September-09 2,026.72 2,047.06 2,066.40 2,061.76 2,046.76 2,066.80 2,078.16 2,051.03 2,072.55 2,061.97

January-10 2,026.70 2,047.03 2,066.37 2,061.74 2,046.75 2,066.78 2,078.11 2,051.00 2,072.45 2,061.93
April-10 2,026.68 2,047.01 2,066.38 2,061.74 2,046.75 2,066.80 2,078.12 2,051.01 2,072.43 2,061.93

August-10 2,026.66 2,047.00 2,066.36 2,061.72 2,046.75 2,066.75 2,078.05 2,050.94 2,072.33 2,061.86
November-10 2,026.63 2,046.97 2,066.34 2,061.71 2,046.73 2,066.75 2,078.03 2,050.94 2,072.26 2,061.85

Subtitle D Landfill
Buncombe County Solid Waste Management Facility

Settlement Plates (Elevation - ft)Date

Settlement Plate Monitoring Data
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