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September 18, 2007

Ms. Jaclynne Drummond
Solid Waste Section
Division of Waste Management
North Carolina Department of Environment and Natural Resources
401 Oberlin Road, Suite 150
Raleigh, NC  27605

Re:    Groundwater Sampling and Statistical Analysis
          Lenoir County Subtitle D Lined Landfill, phase 1
          Permit No. 54-09
          MESCO Project No. G07030.0

Dear Ms. Drummond:

Municipal Engineering Services Company, P.A. (MESCO) completed the sampling report and statistical 
analyses for the Lenoir County Subtitle D Lined Landfill, phase 1 located near LaGrange, NC. 
Environment I of Greenville NC, sampled and analyzed the active lined landfill on July 31, 2007 as part 
of the detection monitoring program.  All of the monitoring locations were analyzed for the complete 
Appendix I list of metals and volatile organic constituents (VOCs) utilizing the stringent Method 
Detection Limits (MDL) with reference to the Solid Waste Section detection limits (SWSL) values 
current as of the sampling date.  All of the laboratory results are included herein.

The detection monitoring program for the lined landfill consists of compliance wells (MW-14, MW-15, 
MW-16, MW-17, and MW-18), surface water (SW-3), background well (MW-13), and the leachate 
lagoon.  All of the detected constituents were compared with NCGW2L Standards for regulatory 
exceedance.  The results are shown in the enclosed tables titled “Detection Scan”.  Very few constituents 
continue to be detected with surface water SW-3 containing the only parameters in concentrations above 
the Standard.  Downgradient well MW-15 was found to contain low levels of toluene during the last 
routine and subsequent confirmation event but was absent during this event.   

Water levels were obtained from a few existing piezometers around the phase 1 area.  These readings 
were utilized to supplement the water elevations from the monitoring wells to construct a more accurate 
potentiometric surface.  MESCO completed the enclosed potentiometric map with groundwater elevations 
on the day of sampling, flow rates and direction.  

Since there were no detections in quantitative concentrations within any of the downgradient wells the 
statistical analysis was not necessary for this event.  However, data distributions were reviewed using 
time series and box and whiskers plots (enclosed charts) for the parameters found above the Standard 
within SW-3.  



It appears as though the precautions the operator has taken and/or the drought conditions have decreased 
the stormwater runoff that may have previously contributed to low levels of toluene appearing within 
MW-15.  The surface water SW-3 location is a low lying portion of a wetland that is stagnant and seldom 
if ever flows.  The standing water in this wetland is highly turbid and has decreased in volume which 
likely attributed to the increase in total metal concentrations.  

The Subtitle D Lined Landfill will continue detection monitoring with the next semi-annual sampling 
event scheduled for January 2008.  Please contact me by phone at (919) 772-5393 or by email at 
jpfohl@mesco.com if you have any questions or comments.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CO., P.A.

Jonathan Pfohl
Environmental Specialist

Enclosures
cc:      Mr. Tom Miller
           Lenoir County
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Detection Scan All Detections above SWSL and NCGW2L
Lenoir County Subtitle D Lined Landfill

Well ID Sample Date Result Unit Exceedance

MW-13 Barium 07/31/2007 105 100 0.04 2000
SW-3 Beryllium 07/31/2007 1 1 0.08
SW-3 Nickel 07/31/2007 10.2 10 0.66 100
SW-3 Cadmium 07/31/2007 3 1 0.06 1.75 1.25
SW-3 Copper 07/31/2007 14 10 0.20 1000
SW-3 Arsenic 07/31/2007 19 10 0.47 50
SW-3 Chromium 07/31/2007 36 10 0.24 50
SW-3 Zinc 07/31/2007 56 10 0.20 1050
SW-3 Vanadium 07/31/2007 86 25 0.42
SW-3 Lead 07/31/2007 84 10 0.07 15 69
SW-3 Barium 07/31/2007 346 100 0.04 2000

NE=Not Established

Parameter Name1 SWSL 2 MDL4 NCGW2L3

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1 Table contains all constituents detected above SWSL & NCGW2L Standard
2 SWSL = Solid Waste Section Limit (Current as of sampling date)
3 NCGW2L = North Carolina Ground Water 2L Standard
4 MDL = Method Detection Limit
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Detection Scan All Detections Reported by Laboratory
Lenoir County Subtitle D Lined Landfill

Well ID Sample Date Result Unit Exceedance

MW-13 Barium 07/31/2007 105 100 0.04 2000
MW-13 Beryllium 07/31/2007 0.3 1 0.08
MW-13 Cadmium 07/31/2007 0.2 1 0.06 1.75
MW-13 Chromium 07/31/2007 1.6 10 0.24 50
MW-13 Cobalt 07/31/2007 2.2 10 0.41
MW-13 Copper 07/31/2007 1.2 10 0.20 1000
MW-13 Lead 07/31/2007 1 10 0.07 15
MW-13 Nickel 07/31/2007 3.7 10 0.66 100
MW-13 Vanadium 07/31/2007 3.4 25 0.42
MW-13 Zinc 07/31/2007 8.6 10 0.20 1050
MW-14 2-Butanone 07/31/2007 2.3 100 0.85 4200
MW-14 Acetone 07/31/2007 1.4 100 1.21 700
MW-14 Barium 07/31/2007 17.1 100 0.04 2000
MW-14 Lead 07/31/2007 0.2 10 0.07 15
MW-14 Zinc 07/31/2007 1.8 10 0.20 1050
MW-15 2-Butanone 07/31/2007 1.8 100 0.85 4200
MW-15 Acetone 07/31/2007 1.6 100 1.21 700
MW-15 Arsenic 07/31/2007 0.6 10 0.47 50
MW-15 Barium 07/31/2007 39 100 0.04 2000
MW-15 Cobalt 07/31/2007 0.9 10 0.41
MW-15 Copper 07/31/2007 0.4 10 0.20 1000
MW-15 Lead 07/31/2007 0.1 10 0.07 15
MW-15 Zinc 07/31/2007 1.8 10 0.20 1050
MW-16 2-Butanone 07/31/2007 2.4 100 0.85 4200
MW-16 Acetone 07/31/2007 2 100 1.21 700
MW-16 Barium 07/31/2007 9.4 100 0.04 2000
MW-16 Cadmium 07/31/2007 0.2 1 0.06 1.75
MW-16 Lead 07/31/2007 0.1 10 0.07 15
MW-16 Zinc 07/31/2007 1.9 10 0.20 1050
MW-17 2-Butanone 07/31/2007 2.3 100 0.85 4200
MW-17 Acetone 07/31/2007 1.5 100 1.21 700
MW-17 Barium 07/31/2007 98.1 100 0.04 2000
MW-17 Beryllium 07/31/2007 0.2 1 0.08
MW-17 Chromium 07/31/2007 0.7 10 0.24 50
MW-17 Cobalt 07/31/2007 1.2 10 0.41
MW-17 Copper 07/31/2007 0.3 10 0.20 1000
MW-17 Lead 07/31/2007 2.3 10 0.07 15
MW-17 Nickel 07/31/2007 0.9 10 0.66 100
MW-17 Vanadium 07/31/2007 1.5 25 0.42
MW-17 Zinc 07/31/2007 3.2 10 0.20 1050
MW-18 2-Butanone 07/31/2007 2.2 100 0.85 4200
MW-18 Acetone 07/31/2007 1.5 100 1.21 700
MW-18 Antimony 07/31/2007 0.1 6 0.05
MW-18 Barium 07/31/2007 14.7 100 0.04 2000
MW-18 Chromium 07/31/2007 0.3 10 0.24 50
MW-18 Copper 07/31/2007 0.6 10 0.20 1000
MW-18 Lead 07/31/2007 0.4 10 0.07 15
MW-18 Vanadium 07/31/2007 0.9 25 0.42
MW-18 Zinc 07/31/2007 2.7 10 0.20 1050
SW-3 2-Butanone 07/31/2007 2.8 100 0.85 4200

Parameter Name1 SWSL 2 MDL4 NCGW2L3

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
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Well ID Sample Date Result Unit ExceedanceParameter Name1 SWSL 2 MDL4 NCGW2L3

SW-3 Acetone 07/31/2007 4.2 100 1.21 700
SW-3 Antimony 07/31/2007 0.2 6 0.05
SW-3 Arsenic 07/31/2007 19 10 0.47 50
SW-3 Barium 07/31/2007 346 100 0.04 2000
SW-3 Beryllium 07/31/2007 1 1 0.08
SW-3 Cadmium 07/31/2007 3 1 0.06 1.75 1.25
SW-3 07/31/2007 0.2 1 0.18
SW-3 Chromium 07/31/2007 36 10 0.24 50
SW-3 Cobalt 07/31/2007 3 10 0.41
SW-3 Copper 07/31/2007 14 10 0.20 1000
SW-3 Lead 07/31/2007 84 10 0.07 15 69
SW-3 Nickel 07/31/2007 10.2 10 0.66 100
SW-3 Selenium 07/31/2007 3 10 0.35 50
SW-3 Thallium 07/31/2007 0.3 5.5 0.07
SW-3 Toluene 07/31/2007 0.2 1 0.13 1000
SW-3 Vanadium 07/31/2007 86 25 0.42
SW-3 Zinc 07/31/2007 56 10 0.20 1050
LAGOON 1,2-Dichloroethane 07/31/2007 0.2 1 0.12 0.38
LAGOON 2-Butanone 07/31/2007 0.9 100 0.85 4200
LAGOON Acetone 07/31/2007 5.4 100 1.21 700
LAGOON Arsenic 07/31/2007 1.9 10 0.47 50
LAGOON Chromium 07/31/2007 0.7 10 0.24 50
LAGOON Copper 07/31/2007 3.9 10 0.20 1000
LAGOON Lead 07/31/2007 0.1 10 0.07 15
LAGOON Nickel 07/31/2007 9.1 10 0.66 100
LAGOON Nitrate Nitrogen 07/31/2007 0.64 NE 0.03
LAGOON Selenium 07/31/2007 1.5 10 0.35 50
LAGOON 07/31/2007 0.8 4 0.48 530
LAGOON Zinc 07/31/2007 4.8 10 0.20 1050

NE=Not Established

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Chloromethane ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Xylenes ug/l
ug/l

1 Table contains all constituents detected above MDL
2 SWSL = Solid Waste Section Limit (Current as of sampling date)
3 NCGW2L = North Carolina Ground Water 2L Standard
4 MDL = Method Detection Limit
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Lenoir County Subtitle D Lined Landfill

Monitoring Well Effective Porosity (%) Hydraulic Gradient Flow Rate (ft/yr) Flow Direction

MW-13 7.69E-05 23% 0.01 4.1 N62E 24.59 83.22

MW-14 3.38E-03 23% 0.02 326.9 N63E 11.55 63.26

MW-15 2.89E-03 22% 0.02 228.3 N72E 6.61 65.03

MW-16 9.72E-04 23% 0.10 421.7 N79E 6.89 69.47

MW-17 1.13E-03 23% 0.010 50.1 N75E 23.52 77.54

MW-18 1.25E-04 23% 0.009 5.1 N67E 24.68 82.06

                 NOTE:

3.Water levels were measured prior to sampling by Environment 1, Inc. on July 31, 2007.

where

K = hydraulic conductivity

Hydrologic Properties at Monitoring Well Locations

Hydraulic 
Conductivity 

(cm/sec)

Water Table 
Depth (ft)

Water Table 
Elev. (ft)

1.Hydraulic conductivity (K), values for all wells based upon slug test results coducted by MESCO in December 2005. 

2. Effective Porosity (ne), values obtained from the MESCO design hydrogeologic report completed in August 2002.

Flow rate (Q) is defined by the equation:

ne = effective porosity
dh = head difference
dl = horizontal distance

dl
dh

n
KQ
e

⋅−=



Statistical Analysis Results Summary
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Inter-Well Analysis Summary
Lenoir County Subtitle D Lined Landfill

Background Well: MW-1

None

No Metals detected above SWSL within downgradient wells
Therefore No Statistically Significant Metal Detections.
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Summary of Pooled VOCs in Background Well (MW-13)
Lenoir County Subtitle D Lined Landfill

Constituent Samples

9 9 100.00
1,1,1-Trichloroethane 9 9 100.00

9 9 100.00
1,1,2-Trichloroethane 9 9 100.00
1,1-Dichloroethane 9 9 100.00
1,1-Dichloroethene 9 9 100.00

9 9 100.00
9 9 100.00
9 9 100.00
9 9 100.00

1,2-Dichloroethane 9 9 100.00
1,2-Dichloropropane 9 9 100.00

9 9 100.00
2-Butanone 9 9 100.00

9 9 100.00
9 9 100.00

Acetone 9 9 100.00
9 9 100.00

Benzene 9 9 100.00
9 9 100.00
9 9 100.00
9 9 100.00
9 9 100.00

Carbon disulfide 9 9 100.00
Carbon tetrachloride 9 9 100.00
Chlorobenzene 9 9 100.00

9 9 100.00
Chloroform 9 9 100.00

9 9 100.00
cis-1,2-Dichloroethene 9 9 100.00

9 9 100.00
9 9 100.00
9 9 100.00
9 9 100.00
9 9 100.00

Dichloromethane 9 9 100.00
Styrene 9 9 100.00
Tetrachloroethylene 9 9 100.00
Toluene 9 9 100.00
trans-1,2-Dichloroethene 9 9 100.00

9 9 100.00
9 9 100.00

Trichloroethylene 9 9 100.00
Trichlorofluoromethane 9 9 100.00
Vinyl acetate 9 9 100.00
Vinyl chloride 9 9 100.00
Xylene 9 9 100.00

Total 423 423 100.00

NDs % NDs

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

1,2,3-Trichloropropane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene

1,4-Dichlorobenzene

2-Hexanone
4-Methyl-2-Pentanone

Acrylonitrile

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Chloroethane

Chloromethane

cis-1,3-Dichloropropene
Chlorodibromomethane
Dibromomethane
Ethylbenzene
Iodomethane

trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
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Poisson Prediction Interval Based upon Pooled Background VOCs
Lenoir County Subtitle D Lined Landfill

All detected VOCs (Background Well: MW-13)

Constituent None

None -

Detection(s) per Scan 0.00

Total number of sampling events [n] = 9
Total number of detections in background wells [y] = 0

Number of comparisons (downgradient wells) [k] = 5
One-sided value of Student's t-statistic (95% confidence) [t] = 2.93

Expected number of detections in a single future sample [y*] = 0.9523

NO Statistically Significant VOC Detections at a 95% Confidence Level.
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Box Plots for Select Constituents (Metals)
Lenoir County Subtitle D Lined Landfill
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Time Series Plots for Select Constituents 
Lenoir County Subtitle D Lined Landfill





Laboratory Results
































































