
















TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/28/2009 7/29/2009 7/28/2009 7/29/2009 7/29/2009 7/28/2009 7/28/2009 7/29/2009 7/29/2009

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 ND ND ND ND 1.9 ND ND ND ND
Cis-1,2-Dichloroethene µg/l 70 ND ND ND ND 1 0.69 ND ND ND
Chlorobenzene µg/l 50 ND ND ND 0.38 5 ND ND ND ND
1,1-Dichloroethane µg/l 6 ND ND ND 2.4 2.6 0.74 ND ND ND
1,4-Dichlorobenzene µg/l 6 ND ND ND 0.34 1.9 ND ND ND ND
Trans-1,2-Dichloroethene µg/l 100 ND ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 ND ND ND 1 ND 0.83 ND ND ND
Toluene µg/l 600 ND 0.72 0.31 ND ND ND 115 ND ND
Trichloroethene µg/l 3 ND ND ND ND ND 0.7 ND ND ND
Vinyl Chloride µg/l 0.03 ND ND ND ND ND ND ND ND ND
Xylenes µg/l 500 ND ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 0 0.72 0.31 4.12 12.4 2.96 115 0 0
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 17.7 29.9 119 37.6 176 58.6 673 97.4 47.6
Methane µg/l NE 42 240 12 39 240 7.6 1.6 0.62 3.1
Ethane µg/l NE 0.002 0.059 0.002 0.004 0.061 0.008 0.003 0.002 0.21
Ethene µg/l NE 0.006 0.006 0.006 0.031 0.003 0.008 0.011 0.009 0.17
Nitrate mg/l 10 0.201 3.2 23 10 <0.1 0.283 2.7 <0.1 1.68
Sulfide µg/l NE <31 <31 <31 <31 <31 <31 <31 <31 <31
COD mg/l NE 56.3 84.4 46.8 26.7 <25 25.2 113 99.6 71.5
BOD mg/l NE 2.7 56.7 2.7 <2 5.1 2.7 11.7 2.1 5.7
Total Chloride mg/l 250 17.4 <5 35.3 15.1 95.8 53.8 265 36.6 34.2
Total Iron mg/l 0.3 39.1 2.68 0.207 1.09 0.0943 3.01 1.77 2.18 3.77
Total Organic Carbon mg/l NE 12.5 37.6 19.9 6.7 17.3 6.4 39.3 31.6 18.4
Total Sulfate mg/l 250 10.6 80.5 189 8.73 <5 15.2 10.7 29.3 32.1
Hydrogen nM NE 0.96 0.62 0.84 1.1 0.49 0.85 0.82 0.73 0.78
Acetic Acid mg/l NE ND 0.14 0.022 ND ND ND 0.65 0.035 0.016
Butyric Acid mg/l NE ND ND ND ND ND ND ND ND ND
Lactic Acid mg/l NE 0.18 0.057 0.11 0.09 0.14 0.054 0.45 0.09 0.092
Propionic Acid mg/l NE ND 0.094 ND ND ND ND 0.18 ND ND
Pyruvic Acid mg/l NE ND ND ND ND ND ND ND ND ND
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 5.38 6.21 6.08 5.81 6.31 6.4 6.79 6.66 6.01
Temperature °C NE 20.1 19.3 20.4 18.1 17.2 18.4 18.6 18.2 17.2
Conductivity µS/cm NE 570 1200 1100 200 1000 700 370 480 330
Dissolved Oxygen mg/l NE 0.8 1.3 2.4 1.3 0.8 1.8 0.9 1.9 1.3
Carbon Dioxide - Dissolved mg/l NE 30 >100 >100 90 >100 >100 30 30 70
Turbidity NTU NE 7.19 11.7 5.39 14.4 7.92 69.6 18.1 8.81 9.82
Oxidation Reduction Potential mV NE 156 61 113 224 38 98 106 105 42

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established

J.D. Wallace  8/11/15
J. Cato           8/18/15
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TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009-2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
1/20/2010 1/21/2010 1/20/2010 1/21/2010 1/21/2010 1/20/2010 1/20/2010 1/21/2010 1/21/2010

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 ND ND ND ND 2.5 ND ND ND ND
Cis-1,2-Dichloroethene µg/l 70 ND ND ND ND 1.4 ND ND ND ND
Chlorobenzene µg/l 50 ND ND ND ND 5.4 ND ND ND ND
1,1-Dichloroethane µg/l 6 ND ND ND ND 3.4 ND ND ND ND
1,4-Dichlorobenzene µg/l 6 ND ND ND ND 1.9 ND ND ND ND
Trans-1,2-Dichloroethene µg/l 100 ND ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 ND ND ND ND 0.54 ND ND ND ND
Toluene µg/l 600 ND ND ND ND ND ND ND ND ND
Trichloroethene µg/l 3 ND ND ND ND ND ND ND ND ND
Vinyl Chloride µg/l 0.03 ND ND ND ND 0.45 ND ND ND ND
Xylenes µg/l 500 ND ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 0 0 0 0 15.59 0 0 0 0
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE ND 100 180 13 150 30 630 54 41
Methane µg/l NE 2.8 1100 24 9.5 360 0.26 ND 1.4 11
Ethane µg/l NE ND 0.056 ND ND 0.041 ND ND ND ND
Ethene µg/l NE ND ND ND ND ND ND ND ND ND
Nitrate mg/l 10 0.06 0.26 2.1 14 0.038 0.17 10 190 0.18
Sulfide µg/l NE ND ND ND ND ND ND ND ND ND
COD mg/l NE 18 55 61 25 3.1 100 190 5.3 14
BOD mg/l NE ND ND 8.2 ND ND ND 43 ND 2.4
Total Chloride mg/l 250 3.7 43 34 6.4 86 44 290 35 52
Total Iron mg/l 0.3 2.74 8.8 2.96 1.26 0.0201 8.45 1.33 2.4 4.67
Total Organic Carbon mg/l NE 9.3 12 21 6.3 7.4 3.9 51 5 7.6
Total Sulfate mg/l 250 7.3 60 150 31 5.4 11 8.7 50 47
Hydrogen nM NE 0.77 0.87 1.1 1.2 0.94 2 0.66 1.1 1.1
Acetic Acid mg/l NE ND ND ND ND ND ND 0.41 ND ND
Butyric Acid mg/l NE ND ND ND ND ND ND ND ND ND
Lactic Acid mg/l NE ND ND ND 0.12 ND ND 0.34 ND 0.16
Propionic Acid mg/l NE ND ND ND ND ND ND 0.1 ND ND
Pyruvic Acid mg/l NE ND ND ND 0.11 0.24 ND 0.1 ND ND
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 5.75 5.82 6.44 5.62 6.32 6.42 6.81 6.91 5.79
Temperature °C NE 15.4 11.5 14.5 12.7 9.9 12.8 12.1 10.5 9.8
Conductivity µS/cm NE 73 470 722 228 960 626 366 1341 382
Dissolved Oxygen mg/l NE 0.9 0.5 0.3 0.9 0.8 1.3 0.9 0.4 0.5
Carbon Dioxide - Dissolved mg/l NE 30 >100 >100 90 >100 >100 30 60 60
Turbidity NTU NE 9.86 12.3 6.36 16.2 8.88 68.3 23.2 10.2 9.86
Oxidation Reduction Potential mV NE 183 155 53 232 21 63 89 123 194

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established
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TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/21/2010 7/22/2010 7/21/2010 7/22/2010 7/21/2010 7/22/2010 7/21/2010 7/21/2010 7/21/2010

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 ND ND ND ND 2.8 ND ND ND ND
Cis-1,2-Dichloroethene µg/l 70 ND ND ND ND 2.1 3.2 ND ND ND
Chlorobenzene µg/l 50 ND 0.59 ND 0.41 5.4 1.2 ND ND ND
1,1-Dichloroethane µg/l 6 ND ND ND 1.9 3.5 2.2 ND ND 0.55
1,4-Dichlorobenzene µg/l 6 ND ND ND ND 2 0.65 ND ND ND
Trans-1,2-Dichloroethene µg/l 100 ND ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 ND ND ND 0.64 0.65 2.4 ND ND ND
Toluene µg/l 600 8 ND ND ND ND ND ND ND ND
Trichloroethene µg/l 3 ND ND ND ND ND 1.8 ND ND ND
Vinyl Chloride µg/l 0.03 ND ND ND ND 0.42 0.5 ND ND ND
Xylenes µg/l 500 ND ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 8 0.59 0 2.95 16.87 11.95 0 0 0.55
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 19 180 420 40 560 110 690 99 80
Methane µg/l NE 220 120 210 55 630 99 310 0.96 34
Ethane µg/l NE ND 0.038 ND ND 0.096 0.1 ND ND ND
Ethene µg/l NE ND 0.014 ND ND ND 0.012 ND ND ND
Nitrate mg/l 10 <0.025 <0.025 0.034 10 <0.025 <0.025 3.9 0.07 <0.025
Sulfide µg/l NE <31 <31 <31 <31 <31 <31 <31 <31 <31
COD mg/l NE 68 68 150 2.8 14 16 130 18 66
BOD mg/l NE 2.9 <2 5.6 <2 <2 <2 17 <2 <2
Total Chloride mg/l 250 4.7 36 150 11 130 78 320 35 51
Total Iron mg/l 0.3 21 25.5 1.33 0.668 0.248 25.5 5.8 4.64 13.2
Total Organic Carbon mg/l NE 8.4 14 49 -- 5.4 -- 35 4 7.2
Total Sulfate mg/l 250 11 100 3.7 8 3.7 13 9 24 26
Hydrogen nM NE 1.7 1 0.89 1.6 1.3 0.88 1 0.91 1.1
Acetic Acid mg/l NE ND ND 0.084 ND ND ND 0.16 ND ND
Butyric Acid mg/l NE ND ND ND ND ND ND ND ND ND
Lactic Acid mg/l NE ND 2 3 ND ND ND ND ND ND
Propionic Acid mg/l NE ND ND 0.074 ND ND ND ND ND ND
Pyruvic Acid mg/l NE ND ND ND ND ND ND ND ND ND
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 5.63 5.96 6.51 5.6 6.96 6.45 6.93 6.88 5.91
Temperature °C NE 18.2 17.8 18 17.5 19.1 18 20.2 18.2 18
Conductivity µS/cm NE 77 443 710 201 883 303 342 1070 380
Dissolved Oxygen mg/l NE 0.8 0.4 0.4 0.7 0.8 1.1 0.9 0.6 0.5
Carbon Dioxide - Dissolved mg/l NE 30 >100 >100 80 >100 >100 30 60 60
Turbidity NTU NE 103 12.7 18.2 19.1 7.9 73.2 68.1 13.2 9.98
Oxidation Reduction Potential mV NE 163 137 48 201 38 60 81 119 168

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established
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TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
1/18/2011 1/18/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 ND ND ND 0.4 2.6 ND ND ND ND
Cis-1,2-Dichloroethene µg/l 70 ND ND 0.62 ND 1.7 ND ND ND ND
Chlorobenzene µg/l 50 ND 0.51 2.8 0.74 5.4 ND ND ND ND
1,1-Dichloroethane µg/l 6 ND ND 1.1 2.7 3.1 ND ND ND ND
1,4-Dichlorobenzene µg/l 6 ND ND 0.65 0.66 ND ND ND ND ND
Trans-1,2-Dichloroethene µg/l 100 ND ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 ND ND ND 1.4 0.64 ND ND ND ND
Toluene µg/l 600 ND ND ND ND ND ND ND ND ND
Trichloroethene µg/l 3 ND ND ND ND ND ND ND ND ND
Vinyl Chloride µg/l 0.03 ND ND ND ND ND ND ND ND ND
Xylenes µg/l 500 ND ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 0 0.51 5.17 5.9 13.44 0 0 0 0
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 8.2 66 490 29 600 24 220 170 18
Methane µg/l NE 0.38 100 258 500 140 6.3 5.3 1.5 1.6
Ethane µg/l NE ND 0.038 0.031 0.017 0.029 ND ND ND ND
Ethene µg/l NE 0.024 ND ND 0.12 ND ND ND ND ND
Nitrate mg/l 10 0.051 <.025 <.025 2.3 <.025 0.23 170 <.025 1.2
Sulfide µg/l NE <10 <10 <10 <10 <10 <10 <10 <10 <10
COD mg/l NE 59 70 70 5.3 31 31 100 31 74
BOD mg/l NE <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Chloride mg/l 250 4.1 42 100 11 140 51 580 21 25
Total Iron mg/l 0.3 11 11 1.26 0.543 0.703 1.35 0.565 4.3 7.43
Total Organic Carbon mg/l NE 12 13 19 2.2 7.1 3.7 15 2.9 7
Total Sulfate mg/l 250 26 190 150 4.3 4.1 14 17 6.6 35
Hydrogen nM NE 0.78 0.96 1.44 1.3 1.1 1.2 0.82 0.98 1.2
Acetic Acid mg/l NE ND ND ND ND ND ND ND 0.076 ND
Butyric Acid mg/l NE ND ND ND ND ND ND ND ND ND
Lactic Acid mg/l NE 0.14 ND ND 0.2 0.16 0.13 0.21 ND ND
Propionic Acid mg/l NE ND ND ND ND ND ND ND 0.076 ND
Pyruvic Acid mg/l NE ND ND ND ND 0.29 ND 0.21 ND ND
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 4.89 5.99 6.8 5.6 6.38 6.47 6.87 6.79 6.11
Temperature °C NE 12.7 16.1 15.4 15 15.2 10.5 12.8 15.3 14.6
Conductivity µS/cm NE 130 468 1247 181 1197 318 346 367 2.21
Dissolved Oxygen mg/l NE 0.9 0.4 0.5 0.6 0.8 1.6 0.8 0.4 0.8
Carbon Dioxide - Dissolved mg/l NE 30 >100 >100 90 >100 >100 30 50 60
Turbidity NTU NE 72.1 136 19.1 20.3 12.8 96.1 73.6 19.8 80.7
Oxidation Reduction Potential mV NE 231 121 -112 416 396 124 71 381 156

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established

PARAMETER
GROUNDWATER SAMPLE IDENTIFICATIONNC 2L 

Groundwater 
Standards      

UNITS

J.D. Wallace  8/11/15
J. Cato           8/18/15
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TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/18/2012 7/18/2012 7/18/2012 7/18/2012 7/18/2012 7/18/2012

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 NS ND ND ND 2 ND ND ND ND
Cis-1,2-Dichloroethene µg/l 70 NS ND 0.72 ND 1.2 5.3 ND ND ND
Chlorobenzene µg/l 50 NS 1.1 7.6 0.53 6.8 1.8 ND ND ND
1,1-Dichloroethane µg/l 6 NS ND 2.5 1.4 1.6 2.9 0.55 ND ND
1,4-Dichlorobenzene µg/l 6 NS 0.49 2 0.42 2.5 1.1 ND ND ND
Trans-1,2-Dichloroethene µg/l 100 NS ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 NS ND 0.52 0.79 ND 7.2 ND ND ND
Toluene µg/l 600 NS ND ND ND ND ND ND ND ND
Trichloroethene µg/l 3 NS ND 0.69 ND ND 4.6 ND ND ND
Vinyl Chloride µg/l 0.03 NS ND ND ND ND ND ND ND ND
Xylenes µg/l 500 NS ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 0 1.59 14.03 3.14 14.1 22.9 0.55 0 0
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE NS 260 440 31 490 210 490 NA NA
Methane µg/l NE NS NA NA NA NA NA NA NA NA
Ethane µg/l NE NS NA NA NA NA NA NA NA NA
Ethene µg/l NE NS NA NA NA NA NA NA NA NA
Nitrate mg/l 10 NS 0.13 0.04 9 0.033 <.025 14 NA NA
Sulfide µg/l NE NS <10 <10 <10 <10 <10 <10 NA NA
COD mg/l NE NS 300 36 19 34 25 67 NA NA
BOD mg/l NE NS <2 <2 <2 <2 <2 <2 NA NA
Total Chloride mg/l 250 NS 66 140 11 140 120 320 NA NA
Total Iron mg/l 0.3 NS 54.6 0.629 0.33 0.0373 0.362 0.124 NA NA
Total Organic Carbon mg/l NE NS 19 5.7 2.8 7.6 3.4 12 NA NA
Total Sulfate mg/l 250 NS 150 18 9.8 5.1 8.4 13 NA NA
Hydrogen nM NE NS NA NA NA NA NA NA NA NA
Acetic Acid mg/l NE NS NA NA NA NA NA NA NA NA
Butyric Acid mg/l NE NS NA NA NA NA NA NA NA NA
Lactic Acid mg/l NE NS NA NA NA NA NA NA NA NA
Propionic Acid mg/l NE NS NA NA NA NA NA NA NA NA
Pyruvic Acid mg/l NE NS NA NA NA NA NA NA NA NA
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 NS 5.82 6.65 5.48 6.25 6.47 6.64 6.42 5.86
Temperature °C NE NS 20.1 22.7 18.3 18.7 20.6 18.8 19 18.8
Conductivity µS/cm NE NS 1038 1232 224.4 1339 874 2067 397.4 260.6
Dissolved Oxygen mg/l NE NS 0.52 0.1 1.29 0.92 0.24 0.92 0.1 3.14
Carbon Dioxide - Dissolved mg/l NE NS NA NA NA NA NA NA NA NA
Turbidity NTU NE NS 10000 11 20 11 160 6.9 8.7 390
Oxidation Reduction Potential mV NE NS 1 25 98 120 94 34 164 6

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established

PARAMETER UNITS
NC 2L 

Groundwater 
Standards      

GROUNDWATER SAMPLE IDENTIFICATION

J.D. Wallace  8/11/15
J. Cato           8/18/15
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TABLE 1
MONITORED NATURAL ATTENUATION DATA (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/7/2015 7/7/2015 7/7/2015 7/7/2015 7/7/2015 7/7/2015 7/7/2015 7/7/2015 7/7/2015

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1 ND ND ND ND 2.1 0.51 ND ND ND
Cis-1,2-Dichloroethene µg/l 70 ND ND 0.8 ND 1.1 7.3 ND ND ND
Chlorobenzene µg/l 50 ND 1.2 8.4 0.44 9.3 3 ND ND ND
1,1-Dichloroethane µg/l 6 ND ND 3.4 1.2 1.7 4.1 0.56 ND ND
1,4-Dichlorobenzene µg/l 6 ND 0.82 1.5 ND 3.1 1.5 ND ND ND
Trans-1,2-Dichloroethene µg/l 100 ND ND ND ND ND ND ND ND ND
Tetrachloroethene µg/l 0.7 ND ND 0.41 0.62 ND 7 ND ND ND
Toluene µg/l 600 ND ND ND ND ND ND ND ND ND
Trichloroethene µg/l 3 ND ND 0.43 ND ND 4.8 ND ND ND
Trichlorofluoromethane ND ND ND 3.5 ND ND ND ND ND
Vinyl Chloride µg/l 0.03 ND ND ND ND ND 0.64 ND ND ND
Xylenes µg/l 500 ND ND ND ND ND ND ND ND ND
Total Volatile Organic Compounds 0 2.02 14.94 5.76 17.3 28.85 0.56 0 0
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE NA 240 480 37 610 350 660 100 20
Methane µg/l NE NA NA 639 NA NA 271 6.72 NA NA
Ethane µg/l NE NA NA ND NA NA ND ND NA NA
Ethene µg/l NE NA NA ND NA NA ND ND NA NA
Nitrate mg/l 10 NA NA <.025 NA NA <.025 4.2 NA NA
Sulfide µg/l NE NA NA ND NA NA ND ND NA NA
Total Chloride mg/l 250 5.4 53 170 14 160 170 360 35 11
Total Iron mg/l 0.3 10.6 10.5 0.143 0.203 0.0273 0.528 0.246 0.641 21.3
Ferrous Iron mg/l NA NA 0.2 NA NA 0.2 ND NA NA
Total Organic Carbon mg/l NE NA NA 4.9 NA NA 3.9 17 NA NA
Total Sulfate mg/l 250 9.5 120 14 13 8.2 6.6 11 29 26
Hydrogen nM NE NA NA 5.8 NA NA 4.6 4.8 NA NA
Acetic Acid mg/l NE NA NA 6.3 NA NA 4.2 4.7 NA NA
Butyric Acid mg/l NE NA NA ND NA NA ND ND NA NA
Lactic Acid mg/l NE NA NA ND NA NA ND ND NA NA
Propionic Acid mg/l NE NA NA 0.41 NA NA ND 2.8 NA NA
Pyruvic Acid mg/l NE NA NA ND NA NA ND ND NA NA
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 5.11 5.42 7.09 5.56 6.14 6.58 7.1 6.06 5.41
Temperature °C NE 21.36 18.67 23.9 18.91 19.93 18.7 23.1 19.06 18.39
Conductivity µS/cm NE 117 757 1380 228 1350 1020 2200 374 166
Dissolved Oxygen mg/l NE 1.19 1.12 0.71 3.07 0.96 0.91 0.67 0.86 1.63
Carbon Dioxide - Dissolved mg/l NE -- -- 131 -- -- 131 136 -- --
Turbidity NTU NE 4000 700 0 36.1 69.2 22 1.5 445 1600
Oxidation Reduction Potential mV NE 170 83 -24 288 251 41 59 268 258

NOTES: 1)  Standards were taken from the North Carolina Administrative Code, Title 15A, Chapter 2L, Section .0202 Groundwater 
      Quality Standards (NC 2L Standards).
2)  µg/l - micrograms per liter
3)  mg/l - milligrams per liter East Plume at LANDFILL
4)  s.u - standard units West Plume at LANDFILL
5)  °C - degrees Celsius
6)  µs/cm - microSiemens per Centimeter Prepared/Date: 
7)  NTU - nephelometric turbidity unit Checked/Date: 
8)  mV - millivolt
9)  J - The analyte was positively identified but the value is estimated below the laboratory reporting limit.
10)  ND - Not detected at or above laboratory method detection limits.
11)  NE - Not established

PARAMETER UNITS
NC 2L 

Groundwater 
Standards      

GROUNDWATER SAMPLE IDENTIFICATION

J.D. Wallace  8/11/15
J. Cato            8/18/15
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TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/28/2009 7/29/2009 7/28/2009 7/29/2009 7/29/2009 7/28/2009 7/28/2009 7/29/2009 7/29/2009

VOLATILE ORGANIC COMPOUNDS
BTEX µg/l 1 2
Cis-1,2-Dichloroethene µg/l 70 2 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6 2 2 2
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Trichloroethene µg/l 3 2
Vinyl Chloride µg/l 0.03
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1 1 1 1 1
Methane µg/l NE
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2 2 2 2 2
Total Iron mg/l 0.3 3 3 3 3 3 3 3
Total Organic Carbon mg/l NE 2 2 2 2
Total Sulfate mg/l 250 2 2 2 2 2
Hydrogen nM NE 3
Volatile Fatty Acids µg/l NE 2 2 2 2 2 2 2
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5
Temperature °C NE 1 1
Dissolved Oxygen mg/l NE
Carbon Dioxide - Dissolved mg/l NE 1 1 1 1 1 1
Oxidation Reduction Potential mV NE 1 1

∑ 12 8 9 14 15 17 14 12 8
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION
<6 Inadequate evidence for anaerobic degradation None

6 - 14 Limited evidence for anaerobic degradation MW-2, MW-3, MW-6, MW-10, MW-24
MW-25 

15 - 20 Adequate evidence for anaerobic degradation MW-7, MW-9
>20 Strong evidence for anaerobic degradation

East Plume at LANDFILL Prepared/Date: 
West Plume at LANDFILL Checked/Date: 

J.D. Wallace  8/11/15
J. Cato           8/18/15

WELLS AT LANDFILL SITE

PARAMETER
NC 2L 

Groundwater 
Standards      

UNITS
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TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
1/20/2010 1/21/2010 1/20/2010 1/21/2010 1/21/2010 1/20/2010 1/20/2010 1/21/2010 1/21/2010

VOLATILE ORGANIC COMPOUNDS
BTEX µg/l 1
Cis-1,2-Dichloroethene µg/l 70 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6 2
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Trichloroethene µg/l 3
Vinyl Chloride µg/l 0.03 2
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1 1 1 1 1
Methane µg/l NE 3
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2 2 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2 2 2 2 2
Total Iron mg/l 0.3 3 3 3 3 3 3 3 3
Total Organic Carbon mg/l NE 2 2
Total Sulfate mg/l 250 2 2 2 2
Hydrogen nM NE 3 3 3 3 3
Volatile Fatty Acids mg/l NE 2 2 2 2
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5
Temperature °C NE
Dissolved Oxygen mg/l NE 3 3 3 3
Carbon Dioxide - Dissolved mg/l NE 1 1 1 1 1 1 1
Oxidation Reduction Potential mV NE 1

∑ 7 15 15 9 17 14 12 13 17
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION
<6 Inadequate evidence for anaerobic degradation None

6 - 14 Limited evidence for anaerobic degradation MW-6, MW-9, MW-10, MW-24
15 - 20 Adequate evidence for anaerobic degradation MW-2, MW-3, MW-7, MW-25

>20 Strong evidence for anaerobic degradation None

East Plume at LANDFILL Prepared/Date: 
West Plume at LANDFILL Checked/Date: J. Cato           8/18/15

WELLS AT LANDFILL SITE

PARAMETER
NC 2L 

Groundwater 
Standards      

UNITS

J.D. Wallace  8/11/15
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TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/21/2010 7/22/2010 7/21/2010 7/22/2010 7/21/2010 7/22/2010 7/21/2010 7/21/2010 7/21/2010

VOLATILE ORGANIC COMPOUNDS
BTEX µg/l 1
Cis-1,2-Dichloroethene µg/l 70 2 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6 2 2 2 2
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Trichloroethene µg/l 3 2
Vinyl Chloride µg/l 0.03 2 2
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1 1 1 1 1 1
Methane µg/l NE 3
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2 2 2 2 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2 2 2 2 2
Total Iron mg/l 0.3 3 3 3 3 3 3 3
Total Organic Carbon mg/l NE 2 2
Total Sulfate mg/l 250 2 2 2 2 2 2
Hydrogen nM NE 3 3 3 3 3 3
Volatile Fatty Acids mg/l NE 2 2 2
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5
Temperature °C NE 1
Dissolved Oxygen mg/l NE 3 3 3
Carbon Dioxide - Dissolved mg/l NE 1 1 1 1 1 1 1
Oxidation Reduction Potential mV NE 1 1

∑ 10 17 19 9 21 19 16 9 17
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION
<6 Inadequate evidence for anaerobic degradation None

6 - 14 Limited evidence for anaerobic degradation MW-6, MW-24
15 - 20 Adequate evidence for anaerobic degradation MW-2, MW-3, MW-9, MW-10, MW-25

>20 Strong evidence for anaerobic degradation MW-7 

East Plume at LANDFILL Prepared/Date: 
West Plume at LANDFILL Checked/Date: J. Cato           8/18/15

WELLS AT LANDFILL SITE

PARAMETER
NC 2L 

Groundwater 
Standards      

UNITS

J.D. Wallace  8/11/15
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TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
1/18/2011 1/18/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011 1/19/2011

VOLATILE ORGANIC COMPOUNDS
BTEX µg/l 1
Cis-1,2-Dichloroethene µg/l 70 2 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6 2 2 2
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Trichloroethene µg/l 3
Vinyl Chloride µg/l 0.03
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1 1 1 1 1
Methane µg/l NE 3
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2 2 2 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2 2 2 2 2
Total Iron mg/l 0.3 3 3 3 3 3 3
Total Organic Carbon mg/l NE
Total Sulfate mg/l 250 2 2 2 2 2
Hydrogen nM NE 3 3 3 3 3
Volatile Fatty Acids mg/l NE 2 2 2 2 2 2
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5 -2
Temperature °C NE
Dissolved Oxygen mg/l NE 3 3 3
Carbon Dioxide - Dissolved mg/l NE 1 1 1 1 1 1
Oxidation Reduction Potential mV NE 2

∑ 5 12 21 14 17 16 7 15 9
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION
<6 Inadequate evidence for anaerobic degradation None

6 - 14 Limited evidence for anaerobic degradation MW-2, MW-10, MW-25
15 - 20 Adequate evidence for anaerobic degradation MW-6, MW-7, MW-9, MW-24

>20 Strong evidence for anaerobic degradation MW-3 

East Plume at LANDFILL Prepared/Date: 
West Plume at LANDFILL Checked/Date: J. Cato           8/18/15

WELLS AT LANDFILL SITE

PARAMETER
NC 2L 

Groundwater 
Standards      

UNITS

J.D. Wallace  8/11/15

Page 4 of 6



TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-1 MW-2 MW-3 MW-6 MW-7 MW-9 MW-10 MW-24 MW-25
7/18/2012 7/18/2012 7/18/2012 7/18/2012 7/18/2012 7/18/2012

VOLATILE ORGANIC COMPOUNDS
BTEX µg/l 1
Cis-1,2-Dichloroethene µg/l 70 2 2 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Trichloroethene µg/l 3 2 2
Vinyl Chloride µg/l 0.03
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1 1 1 1
Methane µg/l NE
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2 2 2
Total Iron mg/l 0.3 3
Total Organic Carbon mg/l NE
Total Sulfate mg/l 250 2 2 2 2 2
Hydrogen nM NE
Volatile Fatty Acids mg/l NE
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5
Temperature °C NE 1 1 1
Conductivity µS/cm NE
Dissolved Oxygen mg/l NE 3 3
Carbon Dioxide - Dissolved mg/l NE
Turbidity NTU NE
Oxidation Reduction Potential mV NE 1 1 1

∑ 10 16 3 9 15 6
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION
<6 Inadequate evidence for anaerobic degradation MW-6

Background Data from Baseline MW-1 Data 6 - 14 Limited evidence for anaerobic degradation MW-2, MW-7, MW-10
Carbon Dioxide = 30 mg/L 15 - 20 Adequate evidence for anaerobic degradation MW-3, MW-9
Alkalinity              = 11.2 mg/L >20 Strong evidence for anaerobic degradation
Chloride              = 7.5 mg/L

* Weighting Scores are for incomplete 
East Plume at LANDFILL   analytical data sets. 
West Plume at LANDFILL

Prepared/Date: 
Checked/Date: J. Cato           8/18/15

PARAMETER UNITS
NC 2L 

Groundwater 
Standards      

GROUNDWATER SAMPLE IDENTIFICATION

WELLS AT LANDFILL SITE*

J.D. Wallace  8/11/15
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TABLE 2
MONITORED NATURAL ATTENUATION SCORES (2009 - 2015)

CITY OF ALBEMARLE LANDFILL
STONY GAP ROAD

ALBEMARLE, NORTH CAROLINA

MW-3 MW-9 MW-10
7/7/2015 7/7/2015 7/7/2015

VOLATILE ORGANIC COMPOUNDS
Benzene µg/l 1
Cis-1,2-Dichloroethene µg/l 70 2 2
Chlorobenzene µg/l 50
1,1-Dichloroethane µg/l 6 2 2 2
1,4-Dichlorobenzene µg/l 6
Trans-1,2-Dichloroethene µg/l 100
Tetrachloroethene µg/l 0.7
Toluene µg/l 600
Trichloroethene µg/l 3 2 2
Vinyl Chloride µg/l 0.03 2
Xylenes µg/l 500
Total Volatile Organic Compounds
NATURAL ATTENUATION INDICATORS
Alkalinity mg/l NE 1 1 1
Methane µg/l NE 3
Ethane µg/l NE
Ethene µg/l NE
Nitrate mg/l 10 2 2
Sulfide µg/l NE
Total Chloride mg/l 250 2 2 2
Total Iron mg/l 0.3
Ferrous Iron mg/l
Total Organic Carbon mg/l NE
Total Sulfate mg/l 250 2 2 2
Hydrogen nM NE 3 3 3
Acetic Acid mg/l NE 2 2 2
Butyric Acid mg/l NE
Lactic Acid mg/l NE
Propionic Acid mg/l NE
Pyruvic Acid mg/l NE
FINAL FIELD MEASUREMENTS
pH s.u. 6.5-8.5
Temperature °C NE 1 1
Conductivity µS/cm NE
Dissolved Oxygen mg/l NE
Carbon Dioxide - Dissolved mg/l NE 1 1 1
Turbidity NTU NE
Oxidation Reduction Potential mV NE 1 1

∑ 24 22 14
NOTES:  Monitoring Well MW-1 is background well 

SCORE FOR ASSESSING ANAEROBIC DEGRADATION WELLS AT LANDFILL SITE
<6 Inadequate evidence for anaerobic degradation None

Background Data from Baseline MW-1 Data 6 - 14 Limited evidence for anaerobic degradation MW-10
Carbon Dioxide = 30 mg/L 15 - 20 Adequate evidence for anaerobic degradation MW-9
Alkalinity              = 11.2 mg/L >20 Strong evidence for anaerobic degradation MW-3 
Chloride              = 7.5 mg/L

East Plume at LANDFILL Prepared/Date:   J.D. Wallace  8/11/15
West Plume at LANDFILL Checked/Date:   J. Cato            8/18/15

PARAMETER UNITS
NC 2L 

Groundwater 
Standards      

GROUNDWATER SAMPLE IDENTIFICATION
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TABLE 3
SUMMARY OF NATURAL ATTENUATION DATA (2009-2015)

CITY OF ALBEMARLE LANDFILL
ALBEMARLE, NORTH CAROLINA

Well ID   

Date Jul-09 Jan-10 Jul-10 Jan-11 Jul-12 * Jul-15
Background 

Well MW-1 12 7 10 5

MW-2 8 15 17 12 10
MW-6 14 9 9 14 3
MW-7 15 17 21 17 9
MW-24 12 13 9 15
MW-25 8 17 17 9

MW-3 9 15 19 21 16 24
MW-9 17 14 19 16 15 22
MW-10 14 12 16 7 6 14

Reference: Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents
                   in Ground Water,  September 1998 (EPA/600/R-98/128)

TOTAL SCORE FOR ASSESSING ANAEROBIC BIODEGRADATION
<6 Inadequate evidence for anaerobic degradation

6 - 14 Limited evidence for anaerobic degradation
15 - 20 Adequate evidence for anaerobic degradation

>20 Strong evidence for anaerobic degradation

*  NOTE:

Prepared/Date: 
Checked/Date: 

J.D. Wallace  8/11/15
J. Cato           8/18/15

Well 
Grouping

WEST 
PLUME

EAST 
PLUME

ANAEROBIC BIODEGRADATION SCORES

Anaerobic Degradation Scores for July 2012 are incomplete due to incomplete data sets.  Hence the 
color coding used for assessing anaerobic biodegradation was not used in this table for July 2012.



TABLE 4
SUMMARY OF TOTAL VOLATILE ORGANIC COMPOUNDS (2009-2015)

CITY OF ALBEMARLE LANDFILL
ALBEMARLE, NORTH CAROLINA

Well ID   

Date Jul-09 Jan-10 Jul-10 Jan-11 Jul-12 * Jul-15
Background 

Well MW-1 10 7 10 5

MW-2 74.3 0 0.59 0.51 7.49 2.02
MW-6 8.22 0.95 6.56 9.19 8 5.76
MW-7 12.4 15.59 17.3 13.44 14.1 17.3

MW-24 0 0 0 0 0 0
MW-25 0 0 0.55 0 0 0

MW-3 0.31 0 4.8 5.17 14.03 14.94
MW-9 2.96 0 11.95 0 22.9 28.55

MW-10 115 0 0 0 0.55 0.56

Note:

Reference: Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents
                   in Ground Water,  September 1998 (EPA/600/R-98/128)

TOTAL SCORE FOR ASSESSING ANAEROBIC BIODEGRADATION
<6 Inadequate evidence for anaerobic degradation

6 - 14 Limited evidence for anaerobic degradation
15 - 20 Adequate evidence for anaerobic degradation

>20 Strong evidence for anaerobic degradation

*  NOTE:

Prepared/Date: 
Checked/Date: 

J.D. Wallace  8/11/15
J. Cato           8/18/15

Well 
Grouping

TOTAL VOC CONCENTRATIONS (µg/L)

WEST 
PLUME

EAST 
PLUME

The above total VOC concentrations are for all VOC's identified in each well, and not just the organic compounds 
associated with degradation evaluation shown in Table 1.

Anaerobic Degradation Scores for July 2012 are incomplete due to incomplete data sets.  Hence the 
color coding used for assessing anaerobic biodegradation was not used in this table for July 2012.


