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5400 Glenwood Avenue, Suite 300 

Raleigh, North Carolina 27612 

tel:  919 787‐5620 

fax:  919 781‐5730 

 

November 20, 2013 
 
 
Ms. Jaclynne Drummond 
North Carolina Department of Environment and 
Natural Resources 
Division of Waste Management 
Solid Waste Section  
1646 Mail Service Center 
Raleigh, North Carolina 27699‐1646 
 

 

Subject:  August 2013 Semi‐Annual Monitoring Sampling Report 
    Closed East Lake Landfill, Dare County, North Carolina 
    Facility Permit No. 28‐02 
 

Dear Ms. Drummond: 

CDM Smith Inc. (CDM Smith), on behalf of Dare County, is submitting an electronic copy of the August 

2013 semi‐annual sampling event report. This letter report presents the results of the most recent 

semi‐annual sampling event that was completed at the Closed East Lake Landfill and constitutes the 

second semi‐annual sampling event for 2013. The groundwater monitoring network consists of 10 

wells (i.e. Well #1s, ‐1d, ‐2s, ‐2d, ‐3s, ‐3d, ‐4s, ‐4d, ‐5s, and ‐5d) and a downstream surface water 

sample location. Additional samples were collected from Well #6s, ‐6d, and ‐7s during the August 

2013 sampling event to monitor the horizontal and vertical extent of benzene in groundwater. Field 

activities and sampling results for all wells and the surface water sample are discussed below. 

Field Activities 

Groundwater and surface water samples from the Closed East Lake Landfill were collected on August 

20, 2013 by Environment One, Inc. (Environment One). Monitoring wells and the surface water 

sample location are shown on Figure 1. Groundwater elevations were measured at each well prior to 

sampling using an electronic water level indicator with an accuracy of 0.01 feet. These groundwater 

elevations as presented in Table 1 were used to construct a potentiometric surface map for this 

sampling event. The potentiometric contours are presented on Figure 1.  

Each well was measured in the field for pH, conductivity, temperature, turbidity, dissolved oxygen, 

and oxidation‐reduction potential prior to sampling. The water quality parameters at the time 

samples were collected are presented in Table 2. 



 
 
 
 
Ms. Jaclynne Drummond 
November 20, 2013 
Page 2 
 
 

Sampling Results 

Environment One located in Greenville, North Carolina analyzed the groundwater and surface water 

samples for the North Carolina Appendix I volatile organic compounds (VOCs) by U.S. Environmental 

Protection Agency (EPA) Method 8260B, metals by EPA Method 200.8, chloride by Standard Method 

(SM) 4500‐CLB, and sulfate by SM 4500‐SO4. Additional samples were collected from the shallow 

monitoring wells and analyzed for total suspended solids by SM 2540D. In accordance with Solid 

Waste Section guidelines, the analytical results were reported to the laboratory specific method 

detection limit (MDL) and are quantifiable at or below Solid Waste Section Limits (SWSLs). All 

monitoring wells and the surface water location for the Closed East Lake Landfill had detections of 

analytes above the MDL with a majority of the detections below SWSLs. These detections were 

qualified as estimated or “J” flags. 

The following list presents the analytes detected above the MDL at each sample location. No “J” flag 

detections are provided. Underlined analytes exceeded the North Carolina 2L Standard (NC 2L), 

Groundwater Protection Standard, or the North Carolina Surface Water Standards for Class C Waters. 

A complete summary of all detected and estimated concentrations for the August 2013 and previous 

sampling events are presented in Table 3. The historical data is not continuous but data available for 

select years is provided. A copy of the laboratory report is provided in Appendix A. 

Well #1s 
Inorganics:      Chloride 
Metals:       Arsenic 

Volatile Organic Compounds:  None Detected 

Well #1d 
Inorganics:      Chloride 
Metals:       Cadmium, Copper, Zinc 

Volatile Organic Compounds:  None Detected 

Well #2s   
Inorganics:      Chloride 
Metals:       Arsenic, Barium, Zinc 

Volatile Organic Compounds:  Benzene, Chlorobenzene, 1,4‐Dichlorobenzene 

Well #2d 
Inorganics:      Chloride 
Metals:       Copper, Zinc 

Volatile Organic Compounds:  None Detected 
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Well #3s 
Inorganics:      Chloride 
Metals:       Barium, Zinc 
Volatile Organic Compounds:  None Detected 
 
Well #3d 
Inorganics:      Chloride 
Metals:       Copper, Zinc 

Volatile Organic Compounds:  None Detected 

Well #4s 
Inorganics:      Chloride 
Metals:       Barium, Zinc 

Volatile Organic Compounds:  None Detected 

Well #4d 
Inorganics:      Chloride 
Metals:       Copper, Lead, Zinc 

Volatile Organic Compounds:  None Detected 

Well #5s 
Inorganics:      Chloride 
Metals:       Arsenic, Barium, Copper, Zinc 

Volatile Organic Compounds:  None Detected 

Well #5d 
Inorganics:      Chloride 
Metals:       Copper, Zinc 

Volatile Organic Compounds:  None Detected 

Well #6s 
Inorganics:      Chloride 
Metals:       Barium 

Volatile Organic Compounds:  Benzene, Chlorobenzene, 1,4‐Dichlorobenzene 

Well #6d 
Inorganics:      Chloride 
Metals:       None Detected 

Volatile Organic Compounds:  None Detected 
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Well #7s 
Inorganics:      Chloride 
Metals:       None Detected 

Volatile Organic Compounds:  None Detected 

Downstream 
Inorganics:      Chloride 
Metals:       None Detected 

Volatile Organic Compounds:  None Detected 

 “J” flags were not included in the previous list, but several locations had “J” flag detections that 

exceeded the standards. The “J” flag constituents above the standards along with their locations are 

listed below. 

Cobalt:      Well #2s, ‐4s, ‐5s, and ‐6s    
Selenium:    Downstream           

Vanadium:  Well #1s, ‐1d, ‐2s, ‐3s, ‐4s, ‐4d, ‐5s, ‐5d, ‐6s, and ‐7s 

No analytes were detected in the trip blank. Metals were detected in the equipment blank below NC 

2L Standards. A duplicate sample was collected from Well# 1d and had analytes detected at similar 

concentrations to the parent sample.  

Benzene has been detected slightly above the NC 2L Standard in Well #2s since the August 2007 

sampling event. The Well #2 cluster of monitoring wells is located between the Well #6 cluster and 

Well #7s (See Figure 1). Benzene was detected at 1.1 parts per billion in samples collected from Well 

#2s and ‐6s. Benzene was not detected in the deep monitoring wells, Well #2d and ‐6d, or the shallow 

well, Well #7s.  

The benzene concentration in Well #2s has decreased since the initial detection (2.5 ppb) in August 

2007. Volatile organic compound (VOC) concentrations in Well #2s and ‐6s generally indicate a 

decreasing trend. The VOC detections in Well #2s and Well #6s may result from an offsite source 

based on the direction of groundwater flow across the landfill (See Figure 1). CDM Smith will monitor 

future analytical results to determine if the decreasing trend for VOCs continues. 

The semi‐annual groundwater monitoring program will be continued by Dare County. The first semi‐

annual sampling event for 2014 is tentatively scheduled for February. If you have any questions or 

require further explanation, do not hesitate to call me at (919) 787‐5620. 
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Very truly yours, 

 

Mathew F. Colone, P.G. 

CDM Smith Inc. 

Attachments 

cc:  Edward Mann, Dare County 
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Date Measured

Facility Permit 
Number

Monitoring Well Code
Top of Casing 

Elevation 
(feet AMSL)

Depth to 
Groundwater 

(feet btoc)

Groundwater 
Elevation                                 

(feet AMSL)

Depth to 
Groundwater 

(feet btoc)

Groundwater 
Elevation                                 

(feet AMSL)

Depth to 
Groundwater 

(feet btoc)

Groundwater 
Elevation                                 

(feet AMSL)

Depth to 
Groundwater 

(feet btoc)

Groundwater 
Elevation                                 

(feet AMSL)
28-02 Well #1s 7.07 6.54 0.53 6.24 0.83 6.01 1.06 6.04 1.03
28-02 Well #1d 7.15 6.40 0.75 6.36 0.79 6.21 0.94 6.24 0.91
28-02 Well #2s 5.80 5.05 0.75 5.35 0.45 4.63 1.17 5.02 0.78
28-02 Well #2d 5.49 4.66 0.83 4.67 0.82 4.62 0.87 4.70 0.79
28-02 Well #3s 4.28 3.76 0.52 3.88 0.40 3.81 0.47 3.55 0.73
28-02 Well #3d 3.85 3.18 0.67 3.25 0.60 3.00 0.85 3.04 0.81
28-02 Well #4s 4.20 5.25 -1.05 5.04 -0.84 3.00 1.20 5.15 -0.95
28-02 Well #4d 4.22 3.55 0.67 3.55 0.67 3.37 0.85 3.42 0.80
28-02 Well #5s 9.88 8.73 1.15 8.75 1.13 8.72 1.16 9.02 0.86
28-02 Well #5d 10.33 9.60 0.73 9.63 0.70 9.41 0.92 9.68 0.65
28-02 Well #6s 7.38 5.87 1.51 5.75 1.63 5.90 1.48
28-02 Well #6d 6.88 6.51 0.37 6.43 0.45 6.50 0.38
28-02 Well #7s 5.08 3.98 1.10 3.98 1.10 4.00 1.08 3.85 1.23

Notes:
1. AMSL - Above Mean Sea Level
2. btoc - Below Top of Casing   
3. Vertical Control - North American Vertical Datum of 1988
4. Horizontal Control - North American Datum of 1983
5. Well #6s and #6d were inaccessible during the August 2012 sampling event.

8/20/20132/5/2013

Not Measured

2/14/2012 8/16/2012

Not Measured
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Sample Date:

Facility Permit 
Number

Monitoring Well Code
pH 

(S.U.)
Conductivity 

(uS/cm)
Temperature 

(deg.C)
TSS 

(mg/L)
pH 

(S.U.)
Conductivity 

(uS/cm)
Temperature 

(deg.C)
TSS 

(mg/L)
pH 

(S.U.)
Conductivity 

(uS/cm)
Temperature 

(deg.C)
TSS 

(mg/L)

28-02 Well #1s 6.7 1,381 19 38 6.8 1,535 17 85 6.7 1,259 19 50
28-02 Well #1d 7.1 957 19 NA 7.1 1,005 18 NA 7.1 917 18 NA
28-02 Well #2s 6.4 1,300 22 51 6.5 1,700 18 134 6.4 1,306 21 55
28-02 Well #2d 6.7 1,407 21 NA 7.2 1,869 19 NA 6.8 1,383 20 NA
28-02 Well #3s 6.1 3,058 24 11 6.5 2,110 15 40 6.4 1,503 20 31
28-02 Well #3d 6.9 926 20 NA 7.2 1,004 17 NA 7.0 995 18 NA
28-02 Well #4s 6.8 1,125 22 141 6.9 1,355 15 328 6.8 1,131 20 137
28-02 Well #4d 6.9 857 20 NA 7.1 1,000 18 NA 6.9 881 19 NA
28-02 Well #5s 6.4 1,524 21 58 6.4 1,988 18 135 6.4 1,526 20 68
28-02 Well #5d 7.1 766 21 NA 7.2 860 18 NA 7.1 768 20 NA
28-02 Well #6s NA NA NA NA 6.6 1,577 18 48 NA NA NA NA
28-02 Well #6d NA NA NA NA 7.0 1,644 19 NA NA NA NA NA
28-02 Well #7s NA NA NA NA 6.3 4,420 18 22 6.2 1,887 20 9.5

28-02 Downstream 6.4 6,040 29 NA 6.6 5,190 7 NA 6.6 1,709 24 NA

Notes:
1. mg/L - milligrams per liter
2. uS/cm- Microsiemens per centimeter 
3. TSS - Total Suspended Solids
4. S.U. - Standard Units
5. NA - Not Analyzed
6. Well #6s and #6d were inaccessible during the August 2012 sampling event.

8/15/2011 2/14/2012

Surface Water Sample Location

8/16/2012



Table 2
Water Quality Field Parameters
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Sample Date:

Facility Permit 
Number

Monitoring Well Code

28-02 Well #1s
28-02 Well #1d
28-02 Well #2s
28-02 Well #2d
28-02 Well #3s
28-02 Well #3d
28-02 Well #4s
28-02 Well #4d
28-02 Well #5s
28-02 Well #5d
28-02 Well #6s
28-02 Well #6d
28-02 Well #7s

28-02 Downstream
Surface Water Sample Location

pH 
(S.U.)

Conductivity 
(uS/cm)

Temperature 
(deg.C)

TSS 
(mg/L)

pH 
(S.U.)

Conductivity 
(uS/cm)

Temperature 
(deg.C)

Dissolved 
Oxygen                                
(mg/l)

Oxidation-Reduction 
Potential (mV)

Turbidity                          
(NTUs)

TSS 
(mg/L)

6.9 1,382 15 <1 6.6 1,693 19 0.60 -108.2 41.80 63
7.5 930 17 NA 6.6 987 17 1.53 86.6 4.69 NA
6.6 1,415 16 27 6.6 1,861 21 0.47 -86.5 47.60 83
6.9 1,532 18 NA 6.9 2,012 21 1.47 137 10.02 NA
7.6 995 16 18 6.7 1,966 22 1.85 -49.9 8.02 9
6.6 1,535 18 NA 7.4 1,181 22 4.02 125.6 11.80 NA
7.0 1,278 14 72 6.5 1,414 20 0.39 -61.3 106 110
7.3 969 16 NA 6.9 984 20 0.61 -65.2 9.36 NA
6.5 1,598 17 51 6.6 1,525 21 0.60 -36.5 53.60 76
7.7 794 17 NA 7.4 846 20 3.16 158.9 3.42 NA
6.8 1,395 16 46 7.2 1,654 20 0.45 -97.2 0 34
7.4 1,338 17 NA 7.2 1,696 21 5.45 144.5 0 NA
6.5 2,700 17 9.3 6.5 1,867 21 1.01 54 5.64 2.9

6.5 3,790 7 NA 6.7 2,424 24 1.48 -- 6.20 NA

1. mg/L - milligrams per liter 7. mV - Millivolts
2. uS/cm- Microsiemens per centimeter 8. NA - Not Analyzed
3. TSS - Total Suspended Solids 9. Well #6s and #6d were inaccessible during the August 2012 sampling event.
4. S.U. - Standard Units
5. ORP - Oxidation-Reduction Potential
6. NTUs - Nephelometric Turbidity Units

Notes:

8/20/20132/5/2013
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Facility 
Permit 

Number

Monitoring
Well Code

Sample 
Date
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1* 10 700 4* 2 10 1* 1,000 300 15 50 1 100 20 20 0.28* 0.3* 1,000 6,000 1 700 50 3 6 5 600 250 250

6 10 100 1 1 10 10 10 300 10 50 0.2 50 10 10 5.5 25 10 100 1 100 3 1 1 1 1 NE 250
28-02 Well #1s 15-Feb-90 104 13 8,150 486 0.4 23 510 55
28-02 Well #1s 2-Feb-95 75 55,350 1,119 189 275
28-02 Well #1s 12-Jan-96 65 137 17 606
28-02 Well #1s 20-Aug-01 46 9.5 261.4
28-02 Well #1s 12-Sep-02 43 8 93.5
28-02 Well #1s 26-Mar-03 41 6 213
28-02 Well #1s 2-Sep-04 46 17 188
28-02 Well #1s 19-Feb-07 25
28-02 Well #1s 20-Aug-07 73
28-02 Well #1s 25-Feb-08 28
28-02 Well #1s 15-Aug-11 43 66.7J 0.18J 0.22J 0.76J 1.7J 0.18J 6.4J 1.5J 0.03J 2.8J 8.7J 130 96.9J
28-02 Well #1s 14-Feb-12 0.21J 51 68.2J 0.06J 0.29J 1.1J 0.9J 79 1.5J 8.5J 1.2J 6.9J 0.03J 2.6J 37 109 109J
28-02 Well #1s 16-Aug-12 51 69.4J 0.10J 0.49J 0.62J 15 0.34J 5.0J 1.7J 1.2J 16 108 99.4J
28-02 Well #1s 5-Feb-13 21 56.4J 0.04J 0.56J 0.47J 1.5J 0.16J 3.8J 1.8J 1.4J 3.1J 117 188J
28-02 Well #1s 20-Aug-13 52 78.4J 0.03J 0.09J 0.25J 0.60J 5.1J 1.3J 5.8J 2.2J 1.1J 1.6J 4.7J 145 224J
28-02 Well #1d 2-Feb-95 1,864 1,961 78 14
28-02 Well #1d 12-Jan-96 85
28-02 Well #1d 20-Aug-01 78 325 67 5.3
28-02 Well #1d 12-Sep-02 126
28-02 Well #1d 26-Mar-03 2 94
28-02 Well #1d 2-Sep-04 85
28-02 Well #1d 19-Feb-07
28-02 Well #1d 20-Aug-07
28-02 Well #1d 25-Feb-08
28-02 Well #1d 15-Aug-11 0.41J 2.7J 0.50J 0.41J 9.2J 0.08J 71 0.33J 1.4J 284 97 11.2J
28-02 Well #1d 14-Feb-12 0.33J 2.9J 0.91J 0.39J 14 1.9J 57 0.72J 0.08J 0.42J 281 94 8.9J
28-02 Well #1d 16-Aug-12 3.2J 1 0.36J 13 0.62J 56 0.92J 297 85 15.1J
28-02 Well #1d 5-Feb-13 0.08J 0.20J 2.7J 0.76J 0.33J 9.2J 0.36J 6.6J 1.0J 0.12J 0.30J 258 95 20.2J
28-02 Well #1d 20-Aug-13 0.07J 0.25J 3J 1 0.21J 23 2.4J 31.1J 1.1J 0.21J 0.38J 423 97 13.7J
28-02 Well #2s 15-Feb-90 305 47,300 10,400 15 65 150
28-02 Well #2s 2-Feb-95 15 22 80,900 623 47 59 35
28-02 Well #2s 12-Jan-96 18 574 21 10 291 52 43
28-02 Well #2s 20-Aug-01 56 27 6.5
28-02 Well #2s 12-Sep-02 14 41.4 7.1 19 351.7
28-02 Well #2s 26-Mar-03 32.6 25 178.0
28-02 Well #2s 2-Sep-04 106 44 5.1 22
28-02 Well #2s 19-Feb-07 13 19.9 4.5
28-02 Well #2s 20-Aug-07 126 46 2.5 24.6 3.2
28-02 Well #2s 25-Feb-08 153 22 2.6 26.2 4.0 323.4
28-02 Well #2s 15-Aug-11 9J 114 0.16J 0.90J 2.3J 8.8J 1.4J 22.1J 0.81J 0.03J 4.1J 38 1.2 17.4 1.8 114 14.0J
28-02 Well #2s 14-Feb-12 7J 136 0.17J 1.1J 1.8J 5.7J 1J 6.3J 0.91J 0.43J 2.7J 25 1.9 23.6 2.5 52
28-02 Well #2s 16-Aug-12 8J 134 0.19J 1.1J 2.3J 10 1.5J 10.4J 1.4J 0.25J 0.11J 2.2J 47 1.9 28.7 1.7 40
28-02 Well #2s 5-Feb-13 1.1J 6.7J 0.06J 0.84J 0.29J 2.6J 0.20J 7.4J 3.8J 0.21J 66 1.3 18.7 2.8 427 50.7J
28-02 Well #2s 20-Aug-13 0.05J 10 134 0.04J 0.22J 0.85J 2.5J 5.9J 1.2J 13J 2.4J 0.47J 2.8J 35 1.1 0.80J 21.5 1.8 81 11J

North Carolina 2L or Groundwater 
Protection Standard

Solid Waste Section Limit

Volatile Organic CompoundsMetals Inorganics
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Facility 
Permit 

Number

Monitoring
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1* 10 700 4* 2 10 1* 1,000 300 15 50 1 100 20 20 0.28* 0.3* 1,000 6,000 1 700 50 3 6 5 600 250 250

6 10 100 1 1 10 10 10 300 10 50 0.2 50 10 10 5.5 25 10 100 1 100 3 1 1 1 1 NE 250

North Carolina 2L or Groundwater 
Protection Standard

Solid Waste Section Limit

Volatile Organic CompoundsMetals Inorganics

28-02 Well #2d 2-Feb-95 4,886 881 461 50
28-02 Well #2d 12-Jan-96 446 39.9
28-02 Well #2d 20-Aug-01 18 62 410 37.9
28-02 Well #2d 12-Sep-02 520 37.3
28-02 Well #2d 26-Mar-03 410 37.2
28-02 Well #2d 2-Sep-04 56 385 37.2
28-02 Well #2d 19-Feb-07 20
28-02 Well #2d 20-Aug-07 21
28-02 Well #2d 25-Feb-08 37
28-02 Well #2d 15-Aug-11 0.85J 10.5J 0.07J 10 3.0J 15 3.8J 82 2.2J 0.27J 1.7J 485 430 35.4J
28-02 Well #2d 14-Feb-12 0.56J 8.4J 0.27J 24 1.3J 14 3.4J 62 2.6J 0.49J 357 405 45.4J
28-02 Well #2d 16-Aug-12 0.32J 0.44J 7.9J 0.11J 20 1.2J 12 3.8J 25.5J 2.7J 0.35J 279 414 36.6J
28-02 Well #2d 5-Feb-13 0.06J 3.2J 116 0.10J 0.27J 1.6J 1.3J 0.24J 6.3J 1.2J 1.2J 11 104 11.3J
28-02 Well #2d 20-Aug-13 0.07J 0.86J 7.1J 0.10J 8.5J 0.67J 16 5.4J 13.8J 4.6J 0.38J 0.20J 225 388 40.5J
28-02 Well #3s 15-Feb-90 42 2,470 354 30 50
28-02 Well #3s 2-Feb-95 17 16 20,150 391 91 380
28-02 Well #3s 11-Jan-96 248 250
28-02 Well #3s 20-Aug-01 340 84.7
28-02 Well #3s 12-Sep-02 242 262.7
28-02 Well #3s 26-Mar-03 180 283.5
28-02 Well #3s 2-Sep-04 82 72.0
28-02 Well #3s 19-Feb-07
28-02 Well #3s 20-Aug-07
28-02 Well #3s 25-Feb-08 151 15
28-02 Well #3s 15-Aug-11 5.2J 370 0.61J 1.2J 6.0J 0.67J 2.3J 12 0.41J 2.3J 150 1,619 75.4J
28-02 Well #3s 14-Feb-12 1J 158 0.06J 0.15J 0.46J 0.47J 1.7J 0.46J 3.0J 2.9J 0.57J 1.8J 13 300 8.1J
28-02 Well #3s 16-Aug-12 0.06J 1.4J 128 0.07J 0.13J 0.57J 0.74J 2.6J 0.67J 4.0J 3.0J 0.68J 1.5J 43 291 15.3J
28-02 Well #3s 5-Feb-13 0.15J 1.4J 115 0.09J 0.32J 0.45J 0.91J 0.10J 4.1J 3.2J 0.11J 1.2J 3.2J 202 8.7J
28-02 Well #3s 20-Aug-13 2.6J 138 0.06J 0.50J 0.46J 3J 0.34J 5.2J 6.8J 0.34J 0.23J 1.2J 11 610 11.1J
28-02 Well #3d 2-Feb-95 2,009 396 185 60
28-02 Well #3d 11-Jan-96 171 56
28-02 Well #3d 20-Aug-01 52 7.6
28-02 Well #3d 12-Sep-02 5 8.1
28-02 Well #3d 26-Mar-03 83 39.2
28-02 Well #3d 2-Sep-04 128 51.3
28-02 Well #3d 19-Feb-07
28-02 Well #3d 20-Aug-07
28-02 Well #3d 25-Feb-08
28-02 Well #3d 15-Aug-11 0.82J 21.5J 0.09J 0.07J 0.13J 30 6.5J 0.50J 0.82J 0.07J 2.2J 183 99 35.1J
28-02 Well #3d 14-Feb-12 8.7J 0.16J 0.15J 27 3.8J 1.8J 0.66J 0.05J 0.69J 81 117 75J
28-02 Well #3d 16-Aug-12 0.17J 11.9J 0.05J 0.13J 35 5.0J 2.1J 0.90J 0.52J 74 121 64.7J
28-02 Well #3d 5-Feb-13 0.07J 0.74J 4.7J 0.09J 0.13J 25 4.2J 3.0J 1.4J 0.30J 0.25J 121 124 51.8J
28-02 Well #3d 20-Aug-13 0.63J 7.9J 0.10J 0.18J 40 9.8J 5.5J 1.7J 0.25J 0.08J 0.29J 152 137 73.2J
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1* 10 700 4* 2 10 1* 1,000 300 15 50 1 100 20 20 0.28* 0.3* 1,000 6,000 1 700 50 3 6 5 600 250 250

6 10 100 1 1 10 10 10 300 10 50 0.2 50 10 10 5.5 25 10 100 1 100 3 1 1 1 1 NE 250

North Carolina 2L or Groundwater 
Protection Standard

Solid Waste Section Limit

Volatile Organic CompoundsMetals Inorganics

28-02 Well #4s 15-Feb-90 286 29,400 486 0.4 10 83 20
28-02 Well #4s 2-Feb-95 13 5,855 422 124 140
28-02 Well #4s 11-Jan-96 760 32
28-02 Well #4s 20-Aug-01 125 160 6.4
28-02 Well #4s 12-Sep-02 58 50
28-02 Well #4s 26-Mar-03 144 5.1
28-02 Well #4s 2-Sep-04 12 74 128
28-02 Well #4s 19-Feb-07
28-02 Well #4s 20-Aug-07 50
28-02 Well #4s 25-Feb-08 21
28-02 Well #4s 15-Aug-11 3.0J 86.5J 0.12J 0.09J 5.2J 3.7J 5.3J 3.0J 6.7J 1.1J 0.15J 0.03J 6.5J 87 120 12.1J
28-02 Well #4s 14-Feb-12 2.8J 154 0.19J 0.43J 8.2J 5.3J 9.5J 4.7J 12.4J 0.96J 0.41J 11.3J 115 124 6.4J
28-02 Well #4s 16-Aug-12 2.6J 79.3J 0.15J 0.10J 5.7J 3.4J 4.5J 2.7J 7.4J 1.0J 0.25J 6.0J 78 107
28-02 Well #4s 5-Feb-13 0.03J 0.90J 124 0.21J 3.3J 0.78J 2.8J 0.56J 4.1J 1.9J 3.3J 17 140 18.6J
28-02 Well #4s 20-Aug-13 0.17J 2.7J 113 0.15J 0.14J 5.7J 3.8J 6.2J 2.5J 7.8J 2.3J 0.52J 0.05J 5.8J 65 177 19.6J
28-02 Well #4d 2-Feb-95 1,543 253 50 5
28-02 Well #4d 11-Jan-96 92 8
28-02 Well #4d 20-Aug-01 110 8.7
28-02 Well #4d 12-Sep-02 122
28-02 Well #4d 26-Mar-03 154
28-02 Well #4d 2-Sep-04 86
28-02 Well #4d 19-Feb-07
28-02 Well #4d 20-Aug-07 13
28-02 Well #4d 25-Feb-08
28-02 Well #4d 15-Aug-11 0.38J 3.7J 0.11J 6.3J 2.0J 0.49J 0.28J 1.7J 16 73 20.8J
28-02 Well #4d 14-Feb-12 0.17J 6.3J 0.4J 0.3J 0.22J 9.2J 1.8J 2.6J 0.31J 1.1J 42 71 13.7J
28-02 Well #4d 16-Aug-12 4.8J 0.08J 0.16J 12 2.5J 2.2J 0.59J 0.25J 0.59J 12 71 14.7J
28-02 Well #4d 5-Feb-13 0.05J 0.46J 5.2J 0.28J 0.14J 7.3J 0.99J 42.2J 0.98J 0.54J 100 94 13.7J
28-02 Well #4d 20-Aug-13 0.41J 5.3J 0.03J 0.18J 16 17 6.3J 0.84J 0.06J 0.52J 13 80 17.6J
28-02 Well #5s 15-Feb-90 419 32,200 10,400 20 720 50
28-02 Well #5s 2-Feb-95 14 12 49,600 2,267 351 290
28-02 Well #5s 11-Jan-96 10 12 67 378 250
28-02 Well #5s 20-Aug-01 140 46.9
28-02 Well #5s 12-Sep-02 128 47.6
28-02 Well #5s 26-Mar-03 114 35.6
28-02 Well #5s 2-Sep-04 95
28-02 Well #5s 19-Feb-07
28-02 Well #5s 20-Aug-07 199 18
28-02 Well #5s 25-Feb-08 159 12
28-02 Well #5s 15-Aug-11 12 206 0.10J 0.15J 1.2J 1.7J 6.0J 1.4J 3.2J 1.9J 0.04J 0.10J 5.7J 20 73
28-02 Well #5s 14-Feb-12 14 194 0.07J 0.21J 1.6J 1.7J 13 5.7J 6.7J 2.1J 5.4J 25 66
28-02 Well #5s 16-Aug-12 14 212 0.10J 1.3J 1.7J 5.8J 2.2J 4.5J 2.4J 4.7J 14 66
28-02 Well #5s 5-Feb-13 0.03J 11 214 0.14J 0.98J 1.6J 4.7J 1.4J 5.8J 2.7J 0.08J 3.8J 11 0.40J 82
28-02 Well #5s 20-Aug-13 0.08J 18 245 0.08J 0.22J 1.7J 2.1J 16 3.6J 8.6J 2.9J 0.03J 6.3J 24 0.30J 65 10.7J
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1* 10 700 4* 2 10 1* 1,000 300 15 50 1 100 20 20 0.28* 0.3* 1,000 6,000 1 700 50 3 6 5 600 250 250

6 10 100 1 1 10 10 10 300 10 50 0.2 50 10 10 5.5 25 10 100 1 100 3 1 1 1 1 NE 250

North Carolina 2L or Groundwater 
Protection Standard

Solid Waste Section Limit

Volatile Organic CompoundsMetals Inorganics

28-02 Well #5d 2-Feb-95 1,895 238 65 8
28-02 Well #5d 11-Jan-96 75 11
28-02 Well #5d 20-Aug-01 70 7.3
28-02 Well #5d 12-Sep-02 62 5.9
28-02 Well #5d 26-Mar-03 56
28-02 Well #5d 2-Sep-04 56
28-02 Well #5d 19-Feb-07
28-02 Well #5d 20-Aug-07 10
28-02 Well #5d 25-Feb-08
28-02 Well #5d 15-Aug-11 0.44J 3.5J 0.32J 0.15J 8.9J 2.8J 27.5J 0.26J 0.08J 0.04J 1.6J 1,715 56 17.6J
28-02 Well #5d 14-Feb-12 0.3J 4.9J 0.57J 0.17J 32 2.8J 26J 0.07J 0.62J 1,557 55 5.5J
28-02 Well #5d 16-Aug-12 4.1J 0.49J 0.13J 30 2.1J 19.6J 0.40J 0.26J 1,363 50 13.0J
28-02 Well #5d 5-Feb-13 0.06J 0.34J 3.6J 0.39J 0.10J 24 0.15J 18.1J 0.65J 0.40J 1,080 57 19.4J
28-02 Well #5d 20-Aug-13 0.30J 3.5J 0.24J 0.14J 37 1.8J 11.8J 0.67J 0.11J 0.18J 0.47J 693 75
28-02 Well #6s 12-Jan-96 50 24 41 97 72 109 52
28-02 Well #6s 14-Feb-12 0.39J 0.62J 0.06J 2.5J 0.8J 1.3J 2.8J 1.4 4.4 3.1 33 31.4J
28-02 Well #6s 5-Feb-13 0.06J 11 191 0.15J 0.40J 1.3J 0.37J 4.2J 1.2J 1.3J 2.4J 1.5 5.5 4.1 42 8.2J
28-02 Well #6s 20-Aug-13 5.9J 164 0.17J 0.20J 1.2J 0.45J 0.05J 5.4J 0.63J 0.03J 1.1J 2.5J 1.1 3.6 2.3 32 20.4J
28-02 Well #6d 12-Jan-96 490 62.5
28-02 Well #6d 14-Feb-12 0.15J 0.5J 0.22J 1.5J 2.3J 0.86J 10 368 60.2J
28-02 Well #6d 5-Feb-13 0.02J 1.4J 6.6J 0.21J 0.19J 0.72J 0.17J 2.7J 3.8J 0.56J 8.6J 360 49.4J
28-02 Well #6d 20-Aug-13 1.3J 5J 0.18J 1J 0.03J 4.5J 3.7J 0.25J 3.8J 336 31.7J
28-02 Well #7s 12-Jan-96 12 22 10 84 35 294
28-02 Well #7s 14-Feb-12 0.72J 2.7J 0.25J 4.3J 8.1J 1.9J 6.9J 1,190 110J
28-02 Well #7s 16-Aug-12 0.08J 1.5J 62.4J 0.78J 0.99J 2.1J 0.14J 3.3J 4.4J 2.0J 11 567 11.4J
28-02 Well #7s 5-Feb-13 0.07J 2.6J 57.2J 0.49J 0.95J 3.0J 4.7J 6.6J 0.92J 4.9J 720 19.6J
28-02 Well #7s 20-Aug-13 1.4J 37.1J 0.24J 0.79J 1.6J 0.10J 4J 2.9J 1.1J 5J 353 10.7J
28-02 Well #7d 12-Jan-96 19 752 3 30 15 73 105 706 245

Notes:
1. Metal and volatile organic compound units are in micrograms per liter (parts per billion).
2. Inorganic units are in milligrams per liter (parts per million).
3. *-Groundwater Protection Standard
4. NE = Not Established
5. J - Indicates the analytical result is an estimated concentration between the method detection limit and the Solid Waste Section Reporting Limit.
6. Well #6s and #6d were inaccessible during the August 2012 sampling event.

 - Blank cell indicates analyte was not detected
 - Concentration exceeds the North Carolina 2L or Groundwater Protection Standard 
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640* 10* 2,000* 6.5 2 50 4* 7** 1,000** 25 NS 0.012 88 5 0.06** 0.47* NS 50** 2,000 51* 140 96* 100 590* 11 230** NS

10 10 100 1 1 10 10 10 300 10 50 0.2 50 10 10 5.5 25 10 100 1 3 1 1 1 1 NE 250
28-02 Downstream 15-Feb-90 241 39 460 354 41 290 76
28-02 Downstream 2-Feb-95 1,327 92 2,059 350
28-02 Downstream 12-Jan-96 451 204
28-02 Downstream 20-Aug-01 178 834 1,400 193.6
28-02 Downstream 12-Sep-02 1,320 37.6
28-02 Downstream 26-Mar-03 425 61.7
28-02 Downstream 2-Sep-04 186 14
28-02 Downstream 19-Feb-07
28-02 Downstream 20-Aug-07 15
28-02 Downstream 25-Feb-08 11
28-02 Downstream 15-Aug-11 5.6J 37.7J 0.26J 8.1J 0.05J 0.04J 18 0.86J 4.4J 2,749 345
28-02 Downstream 14-Feb-12 2.6J 34.1J 0.26J 0.22J 3.9J 0.1J 1.6J 8.7J 1,450 149J
28-02 Downstream 16-Aug-12 0.10J 4.0J 33.6J 0.18J 5.2J 1.9J 6.2J 6.0J 4.2J 5.0J 0.24J 6.1J 52 523 29.7J
28-02 Downstream 5-Feb-13 0.03J 3.9J 22.8J 0.49J 0.23J 3.2J 0.26J 2.2J 12 0.64J 4.8J 1,160 131J
28-02 Downstream 20-Aug-13 0.12J 2.7J 22.9J 0.03J 1J 0.83J 2.4J 0.50J 1.8J 6.0J 0.81J 5.1J 575

Notes:
1. Metal and volatile organic compound units are in micrograms per liter (parts per billion).
2. Inorganic units are in milligrams per liter (parts per million).
3. Standards obtained from section 15A NCAC 02B .0211 Fresh Surface Water Quality Standards for Class C Waters.
4. * - Human Health Standard
5. ** - Action Level Standard
6. NS = No Standard  NE = Not Established
7. J - Indicates the analytical result is an estimated concentration between the method detection limit and the Solid Waste Section Reporting Limit.

 - Concentration exceeds the North Carolina 2B, Action Level, or Human Health Standard for Class C Waters
 - Blank cell indicates analyte was not detected

Volatile Organic CompoundsMetals

North Carolina 2B, Action Level, or 
Human Health Standard

Solid Waste Section Limit

Inorganics
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Map Data Source: March 2007 Aerial Photograph, Dare County, TerraServer

Downstream

Pontentiometric Contour

Figure 1: Potentiometric Surface Map
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