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1 INTRODUCTION 

1.1 Site Background 

1.1.1 Site History 

The Lenoir County Sanitary landfill is located on Hodges Farm Road (SR 1524), La Grange, Lenoir County, 

North Carolina.  A topographical map showing the location of the site is included as Plate 1.  Lenoir County 

landfill operates under permit #54-03.  Prior to operation as a C&D landfill the site operated as a Municipal 

Solid Waste (MSW) unlined sanitary landfill.  A small area of the MSW, located in the southern portion of the 

facility stopped receiving waste prior to October 1994 and was closed with a 24 inch soil cover.  The 

remainder of the sanitary landfill was closed prior to October 1998.  This unit was closed with a cohesive cap 

of 18 inches of soil with a permeability of 1 x 10-5 cm/sec, and 18 inches of erosive layer, as part of the 

transition plan.[20]  The C&D landfill was constructed and is operating on top of the MSW unit.  In 1980 

S&ME completed a geotechnical investigation of the soils per the City of Kinston’s request.  The geotechnical 

investigation is included in the transition plan.  The geotechnical investigation included nine soil borings.  

Observation wells were installed in soil borings B-8 and B-9 in October 1980.  Adjacent to the C&D landfill 

and utilizing the same scale house is the existing Subtitle D MSW landfill, which operates under permit #54-

09.  A facility map showing the locations of both permitted facilities is included as Plate 2.   

1.1.2 Sampling History 

Observation wells B-8 and B-9 were renamed to monitoring wells MW-2 and MW-1, respectively.  Initial 

sampling of these monitoring wells occurred on March 3, 1989 and included pH, Biological Oxygen Demand, 

Chemical Oxygen Demand, Nitrate Nitrogen, Total Organic Carbon, Chloride, Fluoride, Total Dissolved 

Residue, Arsenic, Barium, Cadmium, Copper, Total Chromium, Iron, Lead, Manganese, Mercury, Selenium, 

Silver, Zinc, Total Organic Halides, Sulfate, Conductivity, Temperature, and Static Water Level.  Additional 

sampling occurred on March 22, 1990, March 14, 1991, March 5, 1992, March 9, 1993 and September 15, 

1993.  Sample results for these events are available in the Transition Plan.  Monitoring wells MW-3 and MW-

4 were installed in September 1991, and MW-5 was installed in May 1992.  It is unclear when monitoring well 

MW-6 was installed.  There is no information on MW-7.  Verbal communication with field personnel implied 

that MW-7 was not installed.  Boring Logs and/or well construction records for MW-6 and MW-7 could not be 

located.   

 

The Ground and Surface Water Monitoring System (SAP) was prepared in February 1994 and submitted as 

part of the Transition Plan.[20]  As part of the SAP, monitoring well MW-8, MW-9 and MW-10 were installed 

in August 1994.  Appendix I sampling was initiated in September 1994 with Background sampling occurring 
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on September 9, 1994, October 28, 1994, January 6, 1995 and February 24, 1995.  Appendix II sampling was 

performed on July 17, 1995 and July 25, 1996.  Appendix I sampling was performed On January 23, 1996, 

January 14, 1997, July 11, 1997, and August 22, 1997.  On January 21, 1998 Appendix II sampling was 

initiated on a semi annual schedule until January 10, 2002.  MW-11 and MW-12 were installed in March of 

1999.  On January 10, 2002 Appendix II sampling was discontinued on select wells (MW-3, MW-6, MW-9).  

Semi annual Appendix I sampling was performed on the select wells.  Beginning on July 8, 2002 Appendix II 

sampling was discontinued on the monitoring wells with the exception of MW-3.  Monitoring wells were 

sampled semi annually for Appendix I.  Starting January 22, 2003 Appendix II was only preformed on MW-3; 

with the addition of MW-1 on July 7, 2003, January 22, 2004, January 26, 2005 and July 14, 2005.  Well 

borings and construction records are provided in Appendix A. 

1.2 Site Characteristics 

1.2.1 Site Description 

The site lies within the Coastal Plain physiographic province that is characterized by flat or gently undulating 

topography dissected by drainage features with narrow to moderately sloped sides.  Surface drainage flows 

northwest towards Fredricks Branch
*
, which flows northeast into Falling Creek and subsequently into the 

Neuse River.  The site is generally bounded by NCSR 1524 on the west, Falling Creek on the east and 

Fredricks Branch on the north.  The existing Subtitle D MSW landfill is adjacent to C&D area.   

1.2.1 Geology 

The geology, as addressed in the SAP, identified the site as having unnamed surficial sediments overlying the 

Cretaceous Peedee Formation.  The surficial deposits from boring logs consisted of clayey sand, sandy clay, 

silty sand, and sand. The Peedee Formation consists of an overlying confining unit of clay, silty clay, and 

sandy clay which is approximately 25 feet thick; followed by fine to medium sand interbedded with clay and 

silt.[14] 

 

Well construction records for monitoring wells are included in Appendix A.  Lithological descriptions for 

older monitoring wells are limited.  Lithology for MW-1(B-9) consists of yellow clayey fine sand and 

orange/tan/brown/gray silty sand.  MW-2(B-8) consists of silty fine sand with trace clay.  MW-3 and MW-4 

primarily consists of silty sand/sandy silt.  MW-8 consists of tan sand and orange-red sandy clay.  MW-9 is 

composed of dark gray sand and orange-brown sandy clay.  MW-10 is composed of brown sandy clay/clayey 

sand and tan sand.  MW-11 is composed of brown-yellow sand with clayey sand and encountered the Peedee 

                                                      

* The name of the creek was referenced as Fredricks Branch in the Transition Plan.  The creek is not named on USGS Topographical 

Maps. 
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confining layer at an elevation of 39.36 feet.  MW-12 is composed of red-brown sand and clayey sand.  

Geologic cross sections were prepared showing the generalized subsurface geology and hydrology for the site.   

 

The estimated elevation of the Peedee confining layer is approximately 37 feet amsl.  The elevation is based 

on published estimations [14] and the fact that the confining layer was not encountered in any monitoring wells, 

with the exception of MW-11.  The estimated elevation generally corresponds to the observed elevation in 

MW-11.  Assuming a slight dip of the confining layer, MW-9 and MW-12 termination depths would have 

been close to the confining layer.  

1.2.2 Hydrogeology 

Hydrogeological properties of the monitoring wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-8, MW-9, and 

MW-10 were reported by GAI Consultants.[13]  Hydrogeological properties of monitoring wells MW-11 and 

MW-12 were provided to NCDENR from MESCO on June 25, 1999.  Slug tests were performed on the 

monitoring wells and are provided in Appendix A and Appendix D.  A summary of slug test results is provided 

as Table 3.  Values ranged from a high of 5.40 x 10-4 cm/sec in MW-4, to 6.55 x 10-6 cm/sec in MW-12, and 

an average of 2.58 x 10-4 cm/sec.  A detailed hydrogeological investigation has been performed on the adjacent 

Subtitle D MSW landfill.  Hydraulic conductivities were reviewed from these reports and were found to be 

consistent with SAP reported hydraulic conductivity values. 

 

Porosities were calculated by GAI Consultants and summarized in Table 4.[13]  Total porosity was calculated 

based on the following formula: 

)4.62)((
1

s

d

G
n

γ
−=  

where:  n = total porosity 

 γd = dry density 

 Gs = Specific Gravity 

 62.4 = unit weight of water 

The calculations are included in Appendix D.  Values of total porosity ranged from a high of 43.0% in MW-8 

to a low of 32.2% in MW-1.   

 

Effective porosity values were taken from published values for soil and rocks.  Effective porosity was reported 

at 20% for all monitoring wells.  A detailed investigation of effective porosities was performed as part of the 

adjacent Site Hydrogeological Study.  Effective porosities for Silty Sand/Sandy Silt were report at 26.3% and 

6% for Clayey Sand.  Included in Appendix A is the summary table from the Site Hydrogeological Study.   
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1.2.3 Hydrology 

Potable Sources 

The receptor survey performed as part of the transition plan identified 3 potable water supply wells and 1 non-

potable water supply well within 2000 feet of the facility.  An updated receptor survey was performed in 2007.  

Lenoir County has since purchased two of those properties.  Connections to those potable water supply wells 

have been removed and the properties have been demolished or are in the process of being demolished.  The 

status of the third water supply well is unknown.  Property owners were unavailable; the well was not visually 

observed nor was a water meter visually observed.  This potential well is located approximately 2000 feet 

south of the facility.  Municipal water is available to the surrounding area. 

 

The non-potable water supply well is located at the facility.  The well is used for equipment washing.  The 

well is 1 inch diameter pvc encased in 3 inch pvc.  The depth of the well was reported to be 155 feet with a 

screen interval from 75-100 feet.  A summary of the water supply wells is included as Table 16. 

 

Groundwater Regime 

Regionally the first aquifer occurs in unconsolidated soil that overlie several regional confined aquifers.  In the 

area near LaGrange, the aquifer overlies the Peedee aquifer.  The surficial and Peedee aquifer are separated by 

a confining layer composed of clay, silty clay and sandy clay.   

 

Locally, groundwater exhibits flow dynamics that are primarily controlled by the local drainage features of 

Fredricks Branch and Falling Creek.  Groundwater elevations have been recorded during sampling events.  A 

summary of Historical Groundwater Elevation Data is included in Table 2.  Water elevations are fairly 

consistent.  Water elevations are generally 10 to 15 feet below ground surface around the landfill.  Depth to 

groundwater below ground surface for MW-3, MW-4 and MW-9, which are located near the creeks, is 

generally less than 5 feet below ground surface.  Groundwater flow is generally east/northeast.  A 

potentiometeric map is provided as Plate 4. 

 

Groundwater Flow Components 

The potentiometeric map was used to calculate the average linear velocity defined as: 

dl

dh

n

K
v

e

x =  

where 

 vx is the average linear velocity 

K is the hydraulic conductivity 
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 ne is the effective porosity  

dl

dh
 is the hydraulic gradient 

The hydraulic gradient was calculated graphically by first drawing a line from each monitoring well to a 

perpendicular of the equipotential line.  The elevations of the hydraulic head (dh) were calculated by 

subtracting the elevation of equipotential from the groundwater elevation for the corresponding piezometer.  

The lateral distance (dl) is the horizontal length of the line.  dl values are further denoted on Plate 4.  

Calculation of the hydraulic gradient at a given piezometer location was determined by dividing dh by dl.  

Table 11 shows the results of the flow rate calculations in units of feet per year and the parameters used in the 

calculations.   

1.3 Site Conceptual Model 

A conceptual model of the site was developed with Visual MODFLOW designed by Waterloo Hydrogeologic, 

Inc.  The visual MODFLOW package includes the USGS developed MODFLOW, the accompanying particle 

tracking program, MODPATH, as well as the contamination transport package MT3D96 developed by 

Papadopulos and Associates, Inc.   

 

The model grid consisted of an area 2800 feet x 3400 feet.  The area was divided into 140 rows, 120 columns 

and 5 layers.  To approximate the aquifer characteristics each layer was defined with distinct hydraulic 

properties.   

Layer 1 – Sand/Silty Sand 

Layer 2 – Orange Sandy Clay 

Layer 3 – Silty Sand 

Layer 4 – Confining Layer of the Peedee Formation 

Layer 5 – Peedee Formation. 

Estimated hydraulic properties for each lithology were obtained from the SAP[20], Site Hydrogeologic 

Study[21], or the Simulation of Ground-Water Flow in the Coastal Plain Aquifer System of North Carolina.[14] 
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Hydraulic properties 

 Hydraulic Conductivity 

cm/sec 

Total Porosity  Effective 

Porosity 

Layer 1 9.11 x 10-4 35 26.3 

Layer 2 4.50 x 10-4 40.1 6 

Layer 3 9.11 x 10-4 35 26.3 

Layer 4 7.71 x 10-5 37.6 9 

Layer 5 1.19 x 10-2 51.7 20 

 

Hydraulic properties of the waste and cohesive cap were not applied as they are addressed in boundary 

conditions.   

 

Boundaries 

The integrity of Visual MODFLOW depends largely on the accurate definition of boundary conditions.  The 

model was developed to simulate the observed hydrologic conditions.  A generalized hydrologic cycle uses 

ground water recharge as the result of precipitation, surface water inflow, evapotranspiration, surface water 

outflow, and change in aquifer storage.  Precipitation data at the Goldsboro 4 SE station was reviewed on the 

State Climate Office of North Carolina web site.[26]  The Goldsboro 4 SE is located approximately 14.8 miles 

from the site.  Annually, Goldsboro 4 SE receives an average of 49.8 inches.  There is no surface water inflow 

onto the site.  The site drainage features are tributary Fredricks Branch and Falling Creek.  Evapotranspiration 

is estimated at 33 inches per year, which was derived in Simulation of Ground-Water Flow in the Coastal Plain 

Aquifer System of North Carolina.[14]  Aquifer “storativity, S, [was] developed primarily for the analysis of 

well hydraulics in confined aquifers.” [12][page 61]  Change in aquifer storage in an unconfined aquifer system 

results in an increase/decrease in water level.[11]  Change in aquifer storage in considered negligible due to the 

unconfined nature of the system and the assumption that the system is under steady state conditions. [12][page 

205]  Estimation of overland run off to the drainage features is dependent on topography.  Overland run off is 

estimated at 5 inches per year.[14]  Based on these estimations, groundwater recharge is estimated at 12 inches 

per year.  The recharge area is limited due to landfill activities, structures, and roads and was applied to areas 

that have limited impact. 

 

Drainage features which act as constant head features were simulated as rivers.  River stage and bed elevations 

were estimated from topographical and potentiometric maps.  Conductance was calculated from parameters in 

Visual MODFLOW.   
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Model Calibration 

Calibration of the model was a trial and adjustment procedure.  Alternative model parameters were run 

utilizing varied model input.  The process was repeated to minimize the difference between the computed and 

observed values.  The site conceptual model represents the most accurate conceptual model.   

 

A graph of simulated heads versus observed heads is included in Appendix C.  The calibration for the model is 

believed to be successful for the conditions at this site.  Head variation was limited to a root mean square of 

3.40 feet.  The simulated heads show a linear relationship with the observed heads at a slightly higher 

elevation.  These estimations may be due in part to the site not receiving the estimated 12 inches per year of 

recharge.  Recharge is controlled by seasonal fluctuations, which wasn’t accounted for in MODFLOW. 

2 CONTAMINATION CHARACTERIZATION 

2.1 Contamination of Concern 

2.1.1 Inorganic Constituents 

Inorganic constituents Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Lead, Manganese, Mercury, Nickel, 

Selenium, Tin, Vanadium, and Zinc, have all been detected in groundwater samples.  Included in Table 6 is a 

summary of Historical Inorganic Groundwater Results.  Constituents that have been identified as being 

statistically significant include Arsenic, Chromium, Cobalt, Lead, Mercury, Tin, Vanadium, and Zinc.  While 

all these constituents have been detected as statistically significant at least one time, only Chromium, 

Vanadium and Zinc have been detected with consistency.  A summary of statistically significant inorganics is 

provided in Table 8.  Inorganic constituents detected above 2L include Cadmium, Chromium, Lead, 

Manganese, Mercury, and Zinc.  Inorganic constituents Cadmium, Chromium, Lead, Nickel, Selenium, 

Vanadium, and Zinc have been detected in Surface water samples.  A summary of Historical Surface water 

inorganics is provided in Table 7. 

 

Sampling results are used to identify if detected inorganics are the result of the waste disposal activities.  

Ground and surface water samples are collected as unfiltered samples.  Unfiltered samples represent the total 

concentration of inorganics.  Often “(s)tatistical analysis of total metal concentrations may not provide an 

accurate representation of contamination at the facility.”[23][page 79]  In addition, sampling techniques play a 

role in the detection of inorganic constituents.  Too high a purge velocity can increase the turbidity of the 

sample, causing an over estimation of sampling results.[8] 

 

Background sampling detected Arsenic, Beryllium, Chromium, Cobalt, Lead, and Zinc with only Lead 

occurring above 2L levels.  A summary of background sampling results is provided in Appendix B.  Sampling 
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results from the Subtitle D landfill were reviewed.  Inorganic constituents Barium, Cadmium, Chromium, 

Cobalt, Copper, Lead, Vanadium, and Zinc have been detected in multiple wells including the background 

well.  Historical inorganic detections for the Subtitle D landfill are provided in Appendix B.  Geochemistry of 

sediments for the USGS Falling Creek Quadrangle was retrieved from the USGS National Uranium Resources 

Evaluation (NURE)[28] database.  The presence of metals in NURE soil samples include, but are not limited to, 

Manganese, Thallium, and Vanadium.   

 

The presence of metals occurring in the background samples, surface water samples, Subtitle D landfill 

samples, and NURE sediment samples indicate that Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Lead, 

Manganese, Nickel, Selenium, and Zinc are all naturally occurring and don’t represent contamination 

associated with the landfill.    

 

Tin was only detected during one sampling event in MW-3, MW-8, MW-9 and MW-10.  The single detection 

can be attributed to a false positive result.  Mercury has been detected in monitoring well MW-3, MW-4, MW-

5, MW-8, MW-10 and MW-12 from 1995 until 2007.  Given that we cannot attribute it to false positive or 

natural occurrence implies that Mercury is the result of landfill disposal activities and is an inorganic 

constituent of concern. 

2.1.2 Organic Constituents 

Organic constituents have been detected in the groundwater from numerous sampling events.  A sampling 

history is provided in Appendix B.  A summary of detected Historical Organic Groundwater Results is 

included as Table 9.  Table 10 shows constituents which have historically been detected as statistically 

significant.  They are 1,1-Dichloroethane, Dichlorodifluoromethane, Benzene, Chlorobenzene, Cis-1,2-

Dichloroethene, 1,4-Dichlorobenzene, Vinyl Chloride, Trichloroethylene, Bis(2-ethylhexyl) phthalate, 1,1,2,2-

tetrachloroethane, 1,2-Dichloroethane and 1,3-Dichlorobenzene.  Organic constituents detected above 2L 

include 1,1-Dichloroethane, 1,2-Dichloropropane, Benzene, Chloroethene, cis-1,2-Dichloroethylene, Ethylene 

dichloride, Methylene chloride, p-Dichlorobenzene, Tetrachloroethene and Trichloroethene.   

 

Recent sampling has observed a steady decrease in the frequency numbers of detectable organic constituents.  

There were no organic detects in the January 2007 sampling for Lenoir County.  Included below is a summary 

of detected organic constituents.   
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Constituents of Summary 

Constituent Number of 

Sampling 

Events 

Number of 

Sampling 

Events with 

Detections 

Total 

Number 

Detects 

Last date 

of Detect 

Monitoring Wells 

Constituent 

Detected In 

APPENDIX I VOC’S       
Chlorobenzene 29 13 13 1/10/2002 MW-8 

Xylenes 29 6 7 1/21/1998 MW-8, MW-10 

1,1-Dichloroethane 29 19 46 7/13/2006 MW-3, MW-4, MW-5, 

MW-7, MW-8, MW-10 

Ethylbenzene 29 1 1 1/6/1995 MW-10 

Chloroethene (Vinyl Chloride) 29 15 33 1/10/2002 MW-5, MW-7, MW-8, 

MW-10 

1,1,2-Trichloroethane 29 1 1 7/17/1995 MW-10 

Chloroethane 29 8 12 1/14/1997 MW-8, MW-10 

Benzene 29 17 28 1/10/2002 MW-8, MW-10 

cis-1,2-Dichloroethylene 29 16 40 1/10/2002 MW-5, MW-7, MW-8, 

MW-10 

1,1,2,2-Tetrachloroethane 29 1 1 1/27/2000 MW-8 

Methylbenzene (Toluene) 29 3 3 7/17/1998 MW-3, MW10 

Trans-1,2-Dichloroethylene 29 1 1 1/21/1998 MW-10 

1,2-dichloropropane 29 1 1 1/23/1996 MW-8 

Ethylene dichloride 29 3 5 1/23/1996 MW-5, MW-8, MW-10 

Methyl chloroform 29 1 1 1/21/1998 MW-4 

Methylene chloride 29 7 14 8/22/1997 MW-3, MW-8, MW-10 

p- dichlorobenzene 29 12 19 1/10/2002 MW-8, MW-10 

tetrachloroethene 29 8 8 8/22/1997 MW-5, MW-10 

trichloroethene 29 12 15 1/10/20002 MW-8, MW-10 

APPENDIX II – 

SVOC’S 

     

Bis(2-ethylhexyl)phthalate 21 2 2 7/11/2001 MW1, MW-12 

1,3-Dichlorobenzene 21 1 2 6/22/1999 MW-8, MW-10 

APPENDIX II – VOC     
Dichlorodifluromethane 21 6 6 7/8/2002 MW-3, MW-4, MW-8 

 

 

The preceding table indicates that many of the detected organic constituents don’t appear to be constituents of 

concern because they have been detected infrequently or have not been detected for a significant period of 

time.  For example Xylene has not been detected since January 1998.  1,1-Dichloroethane is statistically 

significant and was last detected on July 13, 2006; therefore, it is the only constituents of concern. 

 

The only Appendix II constituents detected were 1,3-Dichlorobenzene, Bis(2-ethylhexyl)phthalate, and 

Dichlorodifluoromethane.  1,3-Dichlorobenzene was only detected on June 29, 1999.  Bis(2-

ethylhexyl)phthalate has only had two detections occurring on July, 17 2000 and July 11, 2001.  

Dichlorodifluoromethane has not been detected since 2002.  Semi annual sampling occurs for Appendix I and 

Appendix II on selected wells.  A sampling history table is included in Appendix B.   
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2.2 Contamination Distribution 

Current contamination of concern consists of 1,1-Dichloroethane and Mercury.  1,1-Dichloroethane is a 

halogenated aliphatic organic compound.[25]  Mercury is an inorganic heavy metal.  The current extent of VOC 

contamination is shown on Plate 6.  With the confining layer of the Peedee Formation contamination is limited 

to shallow contamination.   

 

Physical Characteristics of Constituents of Concern 

Constituent 
Density 

(g/cm3 at 20°°°°C) 

Henry’s Constant 

(atm-m3/mol 20°°°°C) 

Water 

Solubility  

(mg/l at 20°°°°C) 

Octanol/Water 

Partitioning 

Coefficient 

(log Kow) 

Soil - Water 

Partitioning 

Coefficient 

Koc (mL/g) 

Mobility 

Class2 

Mercury 13.5 3 0.002 3 60 3 - 6310 4 - 

1,1-Dichloroethane 1.176 1 0.0043 1 400 1 1.8 1 49 2 Very high 

1Data obtained from Environmental Biotechnology: Principles and Applications [25] 

2 Data obtained from Applied hydrogeology 3rd ed.[11]  

3 Data obtained from EPA Technical Factsheet on: MERCURY.[10]  

4 Data obtained from Partitioning Coefficients For Metals in Surface Water, Soil and Waste.[1]  

 

1,1-Dichloroethane mobility class characterized by Fetter (1994) is very high.  The nature of Mercury in 

groundwater is essentially immobile.  “(M)ercury appear to bind to dissolved matter or fine particulates.”[10]  

The low Henry’s Constants for both 1,1-Dichloroethane and Mercury allows for ready volatilization of the 

contamination.   

2.3 Source Control Measures 

The first unit of the landfill stopped receiving MSW by October 1994 and was closed with a 24 inch final soil 

cover.  The second unit was closed with a cohesive cap of 18 inches of soil with a permeability of 1 x 10-5 

cm/sec, and 18 inches of erosive layer.  Lenoir County owns and controls an extensive buffer around the 

waste.  Northeast of the waste is a borrow site and the transfer station.  North of the waste is the flood plain 

consisting of unused property owned by Lenoir County.  East of the property is the borrow site for the Subtitle 

D landfill.  South of the property, across Hodges Road and up gradient, is private property that is being used 

for storage of construction trailers. 

 

A gas venting system for methane extraction/collection was installed as part of the transition plan.  The 

permanent probes were installed by October 1994, and are monitored quarterly.  It is uncertain if the methane 

system has had any affect on the local contamination. 
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2.3.1 MT3D96 Modeling 

MODFLOW with transport package MT3D96 was used to simulate a release.  Modeling parameters assumed 

leakage occurred prior to installation of the cap systems.  Similar to the process used for development of the 

model in MODFLOW, MT3D96 transport was calibrated using a trial and adjustment procedure.  The plume 

model was calibrated to time periods 1995, 2000, 2001 and 2002.  The initial simulation period was selected to 

begin in 1990.  Target step periods of 5 years (1995), 10 years (2000), 11 years (2001), 12 years (2002), 25 

years (2015), 35 years (2025), 45 years (2035), and 50 years (2040) were simulated.   

 

MT3D96 modeling does not allow for remediation implementation at a specified time period during the 

modeling simulation, nor does it allow for enhanced biological or radiometric decay at specified time periods.  

Included in Appendix C is the estimated extent of the plume for the simulated time periods that would have 

resulted from groundwater movement without enhanced remediation, biological or radiometric decay.  

Modeling indicates that advection flow contamination is within the relevant point of compliance (250 feet 

from the waste limit) and is not anticipated to reach the relevant point of compliance.   

2.3.2 Sorption 

The sorption (retardation) coefficients (R) used to calculate the expected migration rates for the constituents 

were calculated based on constituent specific soil water partitioning coefficient (Kd)  

d
d K

n
R

ρ
+=1 [11][page 464] 

where 

 R is the retardation coefficient 

 ρd is dry bulk density of the soil (g/cm3) 

 n is the porosity (unit less) 

 Kd is the distribution coefficient (mL/g) 

The dry bulk density was calculated from laboratory dry unit weights collected as part of the Phase 1 Design 

Hydrogeological Study where the average dry unit weight was 111.1 pcf (1.78 g/cm3).  The distribution 

coefficient (Kd) can be estimated as the Soil – Water Partitioning Coefficient Koc times the fraction of organic 

carbon in the soil. [11]  An overly conservative soil organic carbon was estimated to be 1%.  “Soils vary in the 

amount of soil organic carbon they contain, ranging from less than 1 percent in many sandy soils to greater 

than 20 percent in soils found in wetlands and bogs.”[19]   
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Coefficient of Retardation 

Constituent R 

Mercury 303.7 

1,1-Dichloroethane 3.4 

 

The transport velocity of the contamination is 

R

v
v x

c = [9] 

 vc is the velocity of the solute front (ft/yr) 

 vx is the average linear velocity (ft/yr) 

 R is the retardation coefficient 

 

Constituent Velocity 

 
 

 
Time to relevant point of compliance 

(approx. 250 ft from Monitoring Wells) 

Monitoring Well Mercury 1,1-Dichloroethane Mercury 1,1-Dichloroethane 

MW-3 0.022 ft/year 1.95 ft/year 11363 years 128.2 years 

MW-8 0.04 ft/year 3.59 ft/year 6250 years 69.6 years 

MW-10 0.014 ft/year 1.24 ft/year 17857 years 201.6 years 

 

Linear velocity was obtained from Table 11.   

2.4 Groundwater End Use 

Groundwater flow is toward the drainage features where it discharges into Fredricks Branch
†
, which flows 

northeast into Falling Creek and subsequently into the Neuse River.  There are no known current users of 

groundwater for potable consumption within 2000 feet of the property. 

2.5 Exposure Pathways 

Evaluation of exposure pathways is designed to establish how a population is at risk of contamination 

exposure.  If there is no method of exposure, there is no risk for adverse effects.  There are four components 

that comprise the exposure pathways: (1) source and mechanism of constituent release into the environment, 

(2) retention and transport system, (3) exposure point, and (4) route of exposure to receptor at determined 

exposure point. 

                                                      

† The name of the creek was referenced as Fredricks Branch in the Transition Plan.  The creek is not named on USGS Topographical 

Maps. 
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(1) Source of release has been identified as the landfill site.  Mechanism of the release was the result of 

water percolating through the waste, thus picking up contamination and encountering the groundwater.   

(2) Mechanism for transport of the contamination includes groundwater flow and vapor migration. 

(3) Exposure points are the pathways in which contamination can be contacted - water supply wells, 

surface water, and vapor contact. 

(4) Route of exposure is the method of contact at the exposure points – ingestion, inhalation and dermal. 

 

Possible exposure pathways are assessed based on completeness, plausibility, and importance in relation to 

human health and the environment.  The pathways for population exposure are limited to ingestion of 

contaminated groundwater through drinking, absorption of contaminated groundwater through dermal contact 

and inhalation of vapors.  Source control measures limit direct contact with the contamination.   

2.6 Human Health Risk Assessment 

Human health was assessed for possible risk factors for contamination associated with the landfill.  An 

evaluation of toxicity levels, presence of carcinogenic vs. non-carcinogenic constituents, as well as lifetime 

average daily dose calculations were computed for the constituents of concern.  The primary purpose of 

toxicity assessment is to identify susceptible populations and lifestyles. 

2.6.1 Carcinogenic 

Cancer is caused through a complex series of reactions and processes, that may produce tumors at the point of 

contact or throughout the body in other tissues once they have been dispersed throughout the system of the 

host.
[5]

  Various chemicals elicit different responses and different doses of the same chemical can create 

different responses.  The USEPA has five recommended hazard descriptors, “Carcinogenic to humans”, 

“Likely to be carcinogenic to humans”, “Suggestive evidence of Carcinogenic Potential”, “Inadequate 

information to assess carcinogenic potential”, “Not likely to be carcinogenic to humans”.
[5]

  For the purpose of 

this report focus will be placed on the first two descriptors.   

 

The current guidelines approach the situation with the assumption that any exposure to a known carcinogen 

has a possibility of causing cancer.  The EPA’s Integrated Risk Information System (IRIS) was queried to 

evaluate carcinogenic risks for the constituents of concern, 1,1 dichloroethane and mercury.
[4]

  1,1 

dichloroethane is considered to have “suggestive evidence of carcinogenic potential”, based only on limited 

animal analysis.
[4]

  Due to the lack of supporting evidence, for this report we grouped 1,1 dichloroethane as a 

non-carcinogen.  Mercury is considered not likely to be carcinogenic to humans. 
[4]
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2.6.2 Non-Carcinogenic 

The non-carcinogenic effects typically require overcoming the body’s ability of resistance, therefore, creating 

a threshold below which effects will not occur.  Similarly to carcinogenic effects, constituents may educe 

adverse effects based on dose, exposure rate, duration, and the individual susceptibility.  Also like cancer, they 

can show up at the point of contact or spread throughout the system affecting tissue sporadically.  Most 

chemicals can produce a range of effects depending on the aforementioned variables.   

  

Human health risk assessment for non-carcinogenic effects was developed by the USEPA based on a series of 

toxicity studies to calculate the risk for non-carcinogenic effects.  These constituent specific reference dose 

(RfD) values represent daily exposure levels that are not harmful to human health over a lifetime.  These 

values for constituents of concern are shown on Table 12 for oral ingestion, Table 13 for inhalation, and Table 

14 for dermal exposure.   

2.7 Adult Risk 

Adults can potentially be exposed to contamination of concern through consumption of contaminated water, 

bathing in contaminated water or inhalation of vapors arising from contaminated groundwater.  Risk 

assessments were performed assuming adults would consume 2 liters of water each day with an exposure 

duration of 30 years.
‡
  Dermal exposure risks assumed contact through bathing based on one 15 minute bath 

per day.  Inhalation exposure assumed 20 cubic meters of air per day.
∂
  Risk assessment is based on worst case 

scenario, where exposure is to the maximum observed concentrations and the current concentrations for the 

contamination of concern.  

 

The contaminants of concern are not listed as having carcinogenic properties.  Non-carcinogenic Lifetime 

Average Daily Dose (LADD) values were calculated for the constituents of concern and compared to RfD 

values by generating hazard index values.  If a hazard index is greater than 1, there may be a concern for 

remedial action.  Hazard index values for adults were shown on Table 12, Table 13, and Table 14, to be less 

than 1.  Risk associated with contact with the contamination is considered minimal based on historic and 

current concentrations and with the limited location of contamination within the facilities boundaries.   

2.8 Child Risk 

Children can potentially be exposed to contamination of concern through consumption of contaminated water, 

bathing in contaminated water, or inhalation of vapors arising from contaminated groundwater.  Risk 

                                                      

‡ Non-Carcinogenic values assume a 30 year exposure. Carcinogenic values assume a 70 year exposure. 

∂ Assumed values based on EPA published values. [5][6][7][8]  
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assessments were performed assuming children would consume 1 liter of water each day with an exposure 

duration of 8 years.  Dermal exposure risks assumed contact through bathing based on one 15 minute bath per 

day.  Inhalation exposure assumed 12 cubic meters of air per day.∂  Risk assessment is based on worst case 

scenario, where exposure is to the maximum observed concentrations and the current concentrations for the 

contaminants of concern.  

 

The contaminants of concern are not listed as having carcinogenic properties.  Non-carcinogenic, LADD 

values were calculated and compared to RfD values by generating hazard index values.  If a hazard index is 

greater than 1, there may be a concern for remedial action.  Hazard index values for children were shown on 

Table 12, Table 13, and Table 14, to be less than 1.  Risk associated with contact with the contamination is 

considered minimal based on historic and current concentrations and the contamination limited to within the 

facilities boundaries.   

2.9 Sensitivity Receptor Pathways 

Current human exposure to the contamination at the site is very minimal or non-existent.  Institutional 

controls, as discussed in Section 3.2, limit access to the site.  There are no identified potable groundwater users 

within 2000 feet of the facility.  Contamination is within the relevant point of compliance.  The site can be 

considered low risk. 

3 CORRECTIVE MEASURES SCREENING AND EVALUATION 

3.1 Overview 

A remediation system needs to be designed that will be both cost effective and efficient in properly cleaning 

up the contamination.  Contaminants of concern are halogenated aliphatic organic compounds and heavy 

metals.  Biotransformation through cometabolism of 1-1 Dichloroethane has been shown to occur in both 

anaerobic and aerobic environments.[25]  Biotransformation of Mercury occurs through reduction.  “Reduction 

of Hg2+ to elemental mercury occurs quite readily.”[25][Page 683]   

3.2 Institutional Controls 

Several institutional control measures have been implemented to restrict and control access to the site and 

possible contact with contamination.  Public access to the site is limited during operation hours.  A chain link 

fence controls vehicle access off Hodges Farm Road.  Heavy vegetation and the floodplain limit access from 

other areas.  Lenoir County owns the majority of the property surrounding the facility.  Public water is 

available to the surrounding area and there are no known users of groundwater within 2000 feet of the facility.  

Access to groundwater at the facility is controlled by locked monitoring wells. 
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3.3 Infiltration Controls 

Prior to the facility becoming a C&D landfill, the first unit of the sanitary landfill was closed with a 24 inch 

soil cap and vegetative cover.  The vegetative cover acts as an erosion control measure and also aides in the 

evapotranspiration process to reduce infiltration.  “(T)he natural evapotranspiration process of vegetation has 

been recognized and harnessed as an alternative cover method to reduce landfill infiltration.”[22][page 392]  The 

second unit was closed with a cohesive cap of 18 inches of soil with a permeability of 1 x 10-5 cm/sec, and 18 

inches of erosive layer.  Surface water is diverted and is not impounded on the landfill. 

3.4 Landfill Gas Controls 

A passive horizontal gas venting system for methane extraction/collection was installed as part of the 

transition plan.   

3.5 Groundwater Technologies 

Various methods are available for remediation of contaminated groundwater.  These methods include: 

� Removal processes that physically remove the contamination or contaminated medium. 

� Extraction processes that remove the contamination from the impacted medium. 

� Destructive processes that chemically or biologically destroy the contaminant. 

� Encapsulation processes that prevent the contamination from migrating. 

 

Each type of remediation process has specific advantages and disadvantages.  The process should be tailored 

to meet the site specific requirements.  While the mobility class of 1-1-Dichloroethane is listed as very high, 

this is limited by that fact that groundwater velocity is slow.  Biotranformation for both contaminants of 

concern occurs in an anaerobic reducing environment.  In addition contaminants of concern have low Henry’s 

constants that would make them susceptible to air stripping. 

 

A number of corrective measures meet the above requirements and will be examined herein.  Several common 

methods were not addressed due to their limitations.  Physical removal of the contaminated medium through 

pump and treat was not addressed.  Pump and treat is limited because it utilizes water as a carrier and is not 

effective at totally removing the contamination.[22]  Permeable Treatment Barriers, which require groundwater 

to flow past the barrier, were not addressed due to the low velocity of the groundwater.   

3.5.1 Monitored Natural Attenuation 

Monitored Natural Attenuation (MNA) consists of monitoring the natural attenuation process to demonstrate 

that contamination is degrading prior to reaching the relevant point of compliance.  While MNA passively 

treats the contamination, it does not provide contamination containment, nor does it address the source area of 
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contamination.  In addition MNA is not appropriate as a remediation alternative if there is a threat to human 

health.  Natural Attenuation is achieved through processes of dilution, sorption, volatilization, dispersion and 

degradation of contamination.  MNA has been shown to degrade 1,1-Dichloroethane through reductive 

dechlorination[9] and anaerobic biotransformation.[25]   

3.5.2 Vapor Extraction System/Bioventing 

Vapor Extraction (VE) and Bioventing induce air flow in the subsurface to volatilize the contamination.  

Vapor Extraction actively treats the contamination medium.  This type of remediation more readily addresses 

contaminated soil and vadose contamination.  To adequately strip contamination from the groundwater, the 

constituents of concern need to be susceptible to volatilization.  A low Henry’s Constant is favorable.  In 

addition, site soil conditions must be favorable to allow for air flow.  Air flow can be limited in clayey soils.  

Implementation of the system requires a pilot testing to adequately engineer an effective system.   

3.5.3 Air Sparging 

Air Sparging directly volatilized the contamination in situ and provides oxygen for biodegradation.  Air 

sparging is performed by forcing air into the groundwater through injection wells.  Typically, much of the 

mass removal of contamination occurs within the initial weeks/months of operation with biodegradation 

becoming more significant during long-term operation.  Similar to VE systems, contamination and site soil 

conditions need to be favorable for sparging to be an adequate treatment alternative.  Contamination of 

concern needs to readily volatilize and degrade under aerobic conditions.  High clay content and tightly packed 

soils limit the effectiveness of air sparging, requiring more air injection wells.  The system needs to be finely 

tuned to achieve break out pressure in wells and control air flow.  Implementation of the system requires pilot 

testing to adequately engineer an effective system.   

3.5.4 Enhanced Bioremediation 

Enhanced Bioremediation (EB) is a unique, evolving, in situ treatment technology.  EB introduces chemical 

compounds and/or organisms to stimulate and enhance the biodegradation process.  The uniqueness of EB is 

that it can be tailored to the constituents of concern.  Typical application is with injection of the chemical into 

the substrate.  Application can utilize single injection points or permanent injection points.   

 

Typically, injected compounds include HRC®, ORC®, emulsified edible oils (soy bean oil, molasses, EOS®), 

and hydrogen peroxide.  Similar to VE and AS processes, site conditions need to be favorable for proper 

application.  A dense formation limits the injection density and may require multiple closely spaced injection 

points.  The life expectancy of compounds is generally less than a year and periodic re-injections may be 



G07062.0  Page 18 

Assessment of Corrective Measures –Lenoir County Sanitary Landfill 8/30/2007 

 

required to achieve desired results.  Implementation of the system requires state regulation permitting prior to 

injection of chemicals.   

3.5.5 Phytoremediation 

Phytoremediation is the use of plants to remediate the contamination.  Remediation is addressed through 

rizosphere biodegradation, phytoextraction, phytodegradation and phytostabilization.  Rizosphere 

biodegradation is the microbiological breakdown of organic contamination in the soil.  Phytoextraction is the 

uptake of organics and inorganics into the roots and above ground portions of the plants.  Phytodegradation 

occurs within the plant where the contamination is either degraded within or volitalized from the plant.  

Phytostabilization immobilizes organic and inorganic contamination through absorption and accumulation of 

roots and precipitation in the rhizosphere  Direct uptake of the plants is dependent on the relationship of the 

octanol-water partition coefficent (Kow), where uptake is achieved when the log of Kow ranges from 0.5 to 

3.5.[22]   

3.5.6 Constructed Wetland 

Constructed wetlands have been used for treatment of municipal waste water, industrial waste water, 

agricultural waste water and storm water.  While constructed wetlands can be used for treatment of 

contaminated groundwater, the groundwater must be shallow or channeled into the wetland.  Constructed 

wetlands passively purify contamination through enhancement of the natural processes of degradation, 

sorption, and phytoremediation. 

4 SUMMARY CONCLUSIONS 

4.1 Conclusions 

Remediation alternatives are shown in Table 15.  A number of factors influence selection of remediation 

alternatives. 

• Contamination is below 2L levels. 

• VOC’s were not detected in the January 2007 sampling event. 

• Contamination is within the relevant point of compliance. 

• Contamination has been decreasing since installation of the soil caps.  (See time series plot in 

Appendix B). 

• There are no potable wells located within 2000 feet of the facility. 

• Phytoremediation is occurring in the vegetated area north of MW-3. 

• Constituent velocity is extremely slow. 

• Contamination is below risk exposure levels. 
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Table 1:  Well Construction Details

Monitoring 

Well

Date 

Installed

Ground 

Elevation

Datum 

Elevation
Northing Easting

Well 

Diameter

Boring 

Diameter

Screen Interval 

(BGS)

Confining 

Layer
Status

MW-1 10/07/1980 100.17 98.34 563561.0457 2384799.9038 2 8 ?-39.29 - Sampling Plan

MW-2 10/08/1980 - - - - 2 8 ?-39 - Not Sampled

MW-3 09/26/1991 60.71 63.87 565738.7089 2385774.3624 2 8 2-12 - Sampling Plan

MW-4 09/25/1991 65.86 68.03 565054.2711 2385971.0500 2 8 5-15 - Sampling Plan

MW-5 05/27/1992 83.97 86.15 564380.6554 2383976.4624 2 8 7-17 - Abandoned

MW-6 Unknown 84.93 85.56 564443.4953 2383917.3666 2 8 - - Sampling Plan

MW-8 08/24/1994 85.39 88.29 565306.5563 2384693.6083 2 8 16.5-31.5 - Not Sampled

MW-9 08/24/1994 56.55 62.40 566503.8677 2385215.4900 2 8 4.8-19.8 - Sampling Plan

MW-10 08/24/1994 84.04 87.15 565578.3870 2384939.7968 2 8 16.5-31.5 - Not Sampled

MW-11 03/31/1999 75.36 78.26 565406.8257 2384608.2924 2 8 26-36 - Sampling Plan

MW-12 03/31/1999 74.65 77.46 565826.7160 2384981.6568 2 8 25-35 - Sampling Plan

NOTE:

1.  Ground and datum elevations in units of feet, diameter of well and boring in units of inches.

Lenoir County Sanitary Landfill



Table 2:  Historical Groundwater Elevation Data

WELL 9/9/1994 10/28/1994 1/6/1995 2/24/1995 7/17/1995 1/23/1996 7/25/1996 1/14/1997 7/11/1997 1/21/1998 7/27/1998 1/6/1999

MW-1 80.10 79.34 78.29 79.59 83.86 81.42 81.83 85.79 83.72 81.15 84.35 81.46

MW-3 57.34 57.56 58.12 59.35 58.25 59.20 58.97 59.24 57.51 59.91 57.50 59.58

MW-4 61.50 62.00 62.22 63.92 62.77 63.72 63.30 64.00 61.21 64.63 61.17 64.33

MW-5 - 74.56 73.77 75.21 78.72 76.51 77.00 79.71 77.55 76.84 - -

MW-6 - - - - - - - - - - 76.04 75.30

MW-8 69.17 68.96 68.44 70.09 70.24 68.36 68.70 69.23 68.40 68.54 68.78 68.43

MW-9 56.11 56.44 56.58 57.05 56.69 56.87 56.84 57.03 56.35 57.29 56.67 57.11

MW-10 65.49 65.39 64.73 66.51 68.51 65.46 66.28 66.16 64.88 64.54 65.39 64.20

MW-11 - - - - - - - - - - - -

MW-12 - - - - - - - - - - - -

WELL 6/29/1999 1/27/2000 2/23/2000 7/17/2000 1/24/2001 7/11/2001 1/10/2002 7/8/2002 1/22/2003 7/7/2003 1/22/2004 7/12/2004

MW-1 83.63 84.95 - 83.84 82.57 83.46 80.54 81.19 79.91 85.34 84.66 84.91

MW-3 58.29 59.89 - 57.22 58.53 57.55 58.87 56.72 58.32 58.95 58.72 58.99

MW-4 62.81 64.38 - 61.52 62.08 61.56 63.68 59.63 62.21 63.31 62.55 63.44

MW-5 - - - - - - - - - - - -

MW-6 75.95 77.10 - 75.28 73.97 76.13 73.34 73.22 72.46 77.65 77.01 77.84

MW-8 68.39 68.70 - 68.29 67.84 68.02 66.96 - - - - -

MW-9 56.86 57.29 - 56.60 57.25 57.40 57.47 56.40 57.32 57.62 57.30 57.41

MW-10 64.47 65.01 - 64.50 64.05 64.15 64.15 - - - - -

MW-11 - - 67.08 65.75 65.56 65.70 64.95 64.55 65.05 66.37 65.96 66.99

MW-12 - - 62.89 61.52 61.58 61.74 61.12 60.50 61.16 62.66 61.18 62.75

WELL 1/26/2005 7/14/2005 1/25/2006 7/13/2006 1/17/2007
Observed 

High

Observed 

Low
Difference Average

MW-1 82.31 82.01 82.21 81.34 84.78 85.79 78.29 7.50 82.45

MW-3 58.92 56.80 60.08 54.44 59.05 60.08 54.44 5.64 58.35

MW-4 62.93 60.76 64.58 58.53 63.25 64.63 58.53 6.10 62.57

MW-5 - - - - - 79.71 73.77 5.94 76.65

MW-6 75.18 73.91 74.99 71.73 76.78 77.84 71.73 6.11 75.21

MW-8 - - - - - 70.24 66.96 3.28 68.64

MW-9 57.24 56.57 57.45 53.79 57.45 57.62 53.79 3.83 56.87

MW-10 - - - - - 68.51 64.05 4.46 65.22

MW-11 65.85 65.09 66.47 62.23 66.68 67.08 62.23 4.85 65.62

MW-12 61.88 61.09 62.49 58.23 62.93 62.93 58.23 4.70 61.58

Lenoir County Sanitary Landfill



Table 3:  Slug Test Results

Well
Screen Interval 

(BGS)

Initial DTW 

(BTOP)

Initial Head 

Change
K (cm/sec) Lithology

MW-1* Unknown 18.87 18.87 4.30E-04 Silty Sand

MW-3* 2-12 7.49 4.49 1.30E-04 Silty Sand

MW-4* 5-15 8.79 8.79 5.40E-04 Silty Sand

MW-5* 7-17 11.27 8.27 5.30E-04 Silty Sand

MW-8* 16.5-31.5 19.25 9.25 2.20E-04 Sandy Clay

MW-9* 4.8-19.8 7.56 7.56 3.80E-04 Sandy Clay

MW-10* 16.5-31.5 22.15 7.15 6.90E-05 Clayey Sand

MW-11
#

26-36 12.02 3.38 2.07E-05 Sand 

MW-12
#

25-35 15.46 2.84 6.55E-06 Sand

2.58E-04 5.40E-04

2.20E-04 6.55E-06

2.15E-04 9

# Information provided to NCDENR from MESCO on June 25, 1999.

Table 4: Summary of Geologic Soil Properties

Well Lithology
Specific 

Gravity
Dry Density

Total Porosity 

(%)

Effective Porosity 

(%)

MW-1 Silty Sand 2.72 115 32.2 20

MW-3 Silty Sand 2.70 110 34.7 20

MW-4 Silty Sand 2.70 110 34.7 20

MW-5 Silty Sand 2.71 105 37.9 20

MW-8 Sandy Clay 2.67 95 43.0 20

MW-9 Sandy Clay 2.68 105 37.2 20

MW-10 Clayey Sand 2.67 100 40.4 20

Information obtained from GAI Consultants, Inc, 1996, Responses to Review Comments Lenoir County Landfill 

Permit #54-03 LaGrange, North Carolina

Summary Statistics

Mean

Median

Sandard Deviation

Maximum

Minimum

Count

* Information obtained from GAI Consultants, Inc, 1996, Responses to Review Comments Lenoir County Landfill 

Permit #54-03 LaGrange, North Carolina

Lenoir County Sanitary Landfill



Table 5:  Summary of Field Parameters

Name 9/9/1994 10/28/1994 1/6/1995 2/24/1995 7/17/1995 1/23/1996 7/25/1996 1/14/1997 7/11/1997 1/21/1998 7/27/1998

pH 5.6 3.9 4.1 4 4.2 3.5 4.4 4.6 4.4 4.3 3.9

Temperature 21 19 16 16 18 17 21 15 19 15 18

Conductivity 87 83 82 83 82 110 81 82 73 73 66

pH 4.4 4.3 5.2 5.2 5.7 4.8 6 5.6 5.4 5.4 5.7

Temperature 23 19 12 12 21 10 24 10 19 10 23

Conductivity 160 120 58 58 76 75 59 74 270 48 340

pH 4.1 4.1 4.2 4.2 5.1 3.7 5.1 5.3 4.8 4.7 4.7

Temperature 23 20 13 13 22 10 23 11 22 11 23

Conductivity 110 100 87 87 110 200 130 180 120 160 200

pH - 3.9 4 4 4.2 3.5 4.3 4.6 4.3 4.4 -

Temperature - 22 17 16 22 15 22 12 21 15 -

Conductivity - 110 110 100 100 95 85 90 71 63 -

pH - - - - - - - - - - 3.8

Temperature - - - - - - - - - - 22

Conductivity - - - - - - - - - - 170

pH 4 4.3 4.3 4.3 5 3.5 4.1 4.8 4.6 4 4

Temperature 22 20 18 16 19 16 22 15 18 15 20

Conductivity 50 63 41 47 52 200 190 51 51 57 78

pH 4.1 4.2 4.3 4.1 4.6 3.6 4.7 4.6 4.4 4.5 3.8

Temperature 25 23 19 16 24 20 24 17 22 14 23

Conductivity 190 170 140 150 190 200 160 180 150 150 170

pH 4.1 4.3 4.2 4.3 4.8 3.6 4.7 4.9 4.6 4.1 4

Temperature 21 20 18 17 20 15 22 17 21 15 22

Conductivity 51 48 48 48 56 54 69 60 55 42 54

pH - - - - - - - - - - -

Temperature - - - - - - - - - - -

Conductivity - - - - - - - - - - -

pH - - - - - - - - - - -

Temperature - - - - - - - - - - -

Conductivity - - - - - - - - - - -

pH 6.7 5.1 6 5.8 - 5 6.1 6.2 6.2 5.2 5.9

Temperature 22 14 5 12 - 8 26 2 22 4 28

Conductivity 100 84 80 95 - 83 150 85 180 81 79

pH 6.3 5.7 7.2 6.1 - 5.7 7 6.2 8.2 6.2 7.4

Temperature 27 17 2 15 - 10 27 3 27 5 28

Conductivity 93 65 130 92 - 180 170 490 170 180 170
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Table 5:  Summary of Field Parameters

Name

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

M
W

-1
1

M
W

-1
2

S
W

-1
S

W
-2

M
W

-6
M

W
-8

M
W

-9
M

W
-1

0
M

W
-1

M
W

-3
M

W
-4

M
W

-5

1/6/1999 6/29/1999 1/27/2000 2/23/2000 7/17/2000 1/24/2001 7/11/2001 1/10/2002 7/8/2002 1/22/2003 7/7/2003

4.6 4.8 6.8 - 4.8 4.1 4.8 4.2 4.4 4.5 4.5

12 19 15 - 18 12 19 18 19 14 20

56 62 60 - 54 62 59 70 63 71 71

5.6 5.6 6.1 - 5.2 4.8 5.6 5 5.7 4.9 5.3

9 21 8 - 21 11 22 11 20 10 22

56 87 68 - 160 52 300 290 380 93 79

4.9 4.8 5.8 - 5.4 4.7 4.8 4.6 4.8 5.6 5.3

11 22 9 - 21 12 20 14 19 11 24

180 220 180 - 230 28 360 380 270 396 335

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

4.3 4.9 6.5 - 3.7 4 4.1 4 4.1 4.2 5

17 20 16 - 21 11 20 18 20 15 21

170 300 240 - 200 190 160 160 120 117 180

4.7 4.5 5.6 - 4.3 4 4 3.9 - - -

13 21 16 - 19 17 24 19 - - -

42 58 65 - 54 68 100 86 - - -

4.7 4.4 5.6 - 4.4 4.8 5.8 5.4 5.7 5.6 5.7

17 21 17 - 22 12 23 12 21 16 23

170 160 200 - 150 210 440 540 480 438 334

4.8 4.6 5 - 4.4 4.2 4.1 4.1 - - -

15 22 19 - 22 19 20 19 - - -

36 46 54 - 42 50 54 74 - - -

- - - 5.5 4.2 3.9 4.1 4 4.1 4.3 4.5

- - - 18 19 17 21 18 19 16 20

- - - 65 64 68 69 93 64 64 58

- - - 5.2 4.7 4.5 4.4 5.6 4.7 4.7 4.5

- - - 20 23 19 24 22 22 20 24

- - - 42 26 32 36 45 39 55 74

6.8 6.3 6.7 - 5.8 5.1 - 5.6 5.6 5.8 6.2

2 26 3 - 29 6 - 8 20 5 28

80 87 83 - 81 76 - 100 83 106 86

5.8 6.7 6.4 - 6 - 6 5.1 - 7.1 7.5

4 27 1 - 30 - 30 7 - 3 31

120 190 170 - 100 - 90 63 - 406 279

Lenoir County Sanitary Landfill



Table 5:  Summary of Field Parameters

Name

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature

Conductivity

pH

Temperature
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pH

Temperature

Conductivity
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1/22/2004 7/12/2004 1/26/2005 7/14/2005 1/25/2006 7/13/2006 1/17/2007

4.4 4.8 4.5 4.6 4.4 4.5 4.5

16 19 17 19 17 19 15

75 70 68 76 79 76 72

5.1 5.6 5.6 5.6 5.7 5.8 5.3

12 23 13 23 12 21 13

65 44 52 363 60 422 59

5 5.2 5.1 5.1 5.1 5.1 4.7

14 23 11 24 11 23 13

307 278 201 156 149 121 113

- - - - - - -

- - - - - - -

- - - - - - -

4.5 4.7 4.4 4.8 4.4 4.5 4.6

16 20 17 21 16 21 15

172 132 137 116 145 117 121

- - - - - - -

- - - - - - -

- - - - - - -

5.3 5.6 5.6 5 5.2 4.8 4.7

18 21 17 25 16 23 15

255 291 274 128 173 124 98

- - - - - - -

- - - - - - -

- - - - - - -

4 4.7 4.6 5.7 4.9 5 5.2

16 20 17 19 15 19 16

94 51 54 57 60 62 57

4.2 4.8 4.9 5 4.5 4.8 4.3

20 23 18 21 18 21 16

107 80 68 73 74 63 106

6 6 7.2 6.1 6.3 6.1 6

6 30 6 28 11 28 8

111 79 189 91 114 83 107

6.9 7.6 5.8 6.4 6.5 6.9 6.7

4 28 7 23 9 27 9

497 139 96 181 200 129 274

Lenoir County Sanitary Landfill



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit Exceedance

MW-3 Arsenic 07/08/2002 0.013 mg/l 0.01 0.05
MW-3 Arsenic 01/22/2003 0.012 mg/l 0.01 0.05
MW-3 Arsenic 07/07/2003 0.021 mg/l 0.01 0.05
MW-4 Arsenic 07/27/1998 0.014 mg/l 0.01 0.05
MW-4 Arsenic 07/17/2000 0.01 mg/l 0.01 0.05
MW-4 Arsenic 07/08/2002 0.013 mg/l 0.01 0.05
MW-4 Arsenic 01/22/2003 0.017 mg/l 0.01 0.05
MW-4 Arsenic 07/07/2003 0.015 mg/l 0.01 0.05
MW-9 Arsenic 09/09/1994 0.013 mg/l 0.01 0.05
MW-9 Arsenic 07/08/2002 0.013 mg/l 0.01 0.05
MW-9 Arsenic 01/22/2003 0.014 mg/l 0.01 0.05
MW-9 Arsenic 01/22/2004 0.014 mg/l 0.01 0.05
MW-9 Arsenic 01/26/2005 0.028 mg/l 0.01 0.05
MW-3 Beryllium, total 07/17/1995 0.002 mg/l 0.002
MW-4 Beryllium, total 07/17/1995 0.002 mg/l 0.002
MW-4 Beryllium, total 07/17/2000 0.004 mg/l 0.002
MW-8 Beryllium, total 01/06/1995 0.002 mg/l 0.002
MW-8 Beryllium, total 07/17/1995 0.002 mg/l 0.002
MW-9 Beryllium, total 09/09/1994 0.003 mg/l 0.002
MW-9 Beryllium, total 07/17/1995 0.004 mg/l 0.002
MW-9 Beryllium, total 07/25/1996 0.002 mg/l 0.002
MW-9 Beryllium, total 07/17/2000 0.003 mg/l 0.002
MW-3 Cadmium, total 01/26/2005 0.001 mg/l 0.001 0.0018
MW-8 Cadmium, total 01/24/2001 0.002 mg/l 0.001 0.0018 0.0003
MW-9 Cadmium, total 01/14/1997 0.001 mg/l 0.001 0.0018
MW-1 Chromium, total 01/06/1999 0.014 mg/l 0.01 0.05
MW-1 Chromium, total 01/27/2000 0.011 mg/l 0.01 0.05
MW-1 Chromium, total 01/10/2002 0.012 mg/l 0.01 0.05
MW-10 Chromium, total 09/09/1994 0.033 mg/l 0.01 0.05
MW-10 Chromium, total 07/17/1995 0.013 mg/l 0.01 0.05
MW-10 Chromium, total 07/17/1997 0.017 mg/l 0.01 0.05
MW-10 Chromium, total 01/21/1998 0.012 mg/l 0.01 0.05
MW-10 Chromium, total 01/06/1999 0.013 mg/l 0.01 0.05
MW-10 Chromium, total 06/29/1999 0.026 mg/l 0.01 0.05
MW-10 Chromium, total 01/27/2000 0.022 mg/l 0.01 0.05
MW-10 Chromium, total 07/17/2000 0.013 mg/l 0.01 0.05
MW-10 Chromium, total 07/11/2001 0.055 mg/l 0.01 0.05 0.005
MW-11 Chromium, total 07/17/2000 0.023 mg/l 0.01 0.05
MW-12 Chromium, total 07/17/2000 0.027 mg/l 0.01 0.05
MW-12 Chromium, total 07/11/2001 0.019 mg/l 0.01 0.05
MW-12 Chromium, total 07/08/2002 0.016 mg/l 0.01 0.05
MW-3 Chromium, total 01/06/1995 0.022 mg/l 0.01 0.05
MW-3 Chromium, total 07/17/1995 0.02 mg/l 0.01 0.05
MW-3 Chromium, total 07/27/1998 0.016 mg/l 0.01 0.05
MW-3 Chromium, total 06/29/1999 0.027 mg/l 0.01 0.05
MW-3 Chromium, total 01/27/2000 0.015 mg/l 0.01 0.05
MW-3 Chromium, total 07/17/2000 0.024 mg/l 0.01 0.05
MW-3 Chromium, total 07/11/2001 0.041 mg/l 0.01 0.05
MW-3 Chromium, total 01/10/2002 0.028 mg/l 0.01 0.05
MW-3 Chromium, total 07/08/2002 0.054 mg/l 0.01 0.05 0.004
MW-3 Chromium, total 01/22/2003 0.046 mg/l 0.01 0.05
MW-3 Chromium, total 07/07/2003 0.14 mg/l 0.01 0.05 0.09

Parameter Name1 PQL2 NCGW2L3



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-3 Chromium, total 01/22/2004 0.016 mg/l 0.01 0.05
MW-3 Chromium, total 07/12/2004 0.014 mg/l 0.01 0.05
MW-4 Chromium, total 09/09/1994 0.01 mg/l 0.01 0.05
MW-4 Chromium, total 07/17/1995 0.042 mg/l 0.01 0.05
MW-4 Chromium, total 07/25/1996 0.046 mg/l 0.01 0.05
MW-4 Chromium, total 07/11/1997 0.029 mg/l 0.01 0.05
MW-4 Chromium, total 01/21/1998 0.023 mg/l 0.01 0.05
MW-4 Chromium, total 07/27/1998 0.039 mg/l 0.01 0.05
MW-4 Chromium, total 01/06/1999 0.033 mg/l 0.01 0.05
MW-4 Chromium, total 06/29/1999 0.04 mg/l 0.01 0.05
MW-4 Chromium, total 01/27/2000 0.038 mg/l 0.01 0.05
MW-4 Chromium, total 07/17/2000 0.139 mg/l 0.01 0.05 0.089
MW-4 Chromium, total 01/24/2001 0.105 mg/l 0.01 0.05 0.055
MW-4 Chromium, total 07/11/2001 0.049 mg/l 0.01 0.05
MW-4 Chromium, total 01/10/2002 0.02 mg/l 0.01 0.05
MW-4 Chromium, total 07/08/2002 0.126 mg/l 0.01 0.05 0.076
MW-4 Chromium, total 01/22/2003 0.049 mg/l 0.01 0.05
MW-4 Chromium, total 07/07/2003 0.078 mg/l 0.01 0.05 0.028
MW-4 Chromium, total 01/22/2004 0.019 mg/l 0.01 0.05
MW-4 Chromium, total 01/26/2005 0.012 mg/l 0.01 0.05
MW-6 Chromium, total 01/06/1999 0.034 mg/l 0.01 0.05
MW-6 Chromium, total 01/27/2000 0.024 mg/l 0.01 0.05
MW-6 Chromium, total 07/17/2000 0.023 mg/l 0.01 0.05
MW-6 Chromium, total 01/22/2003 0.012 mg/l 0.01 0.05
MW-6 Chromium, total 01/22/2004 0.027 mg/l 0.01 0.05
MW-7 Chromium, total 07/11/1997 0.038 mg/l 0.01 0.05
MW-8 Chromium, total 02/24/1995 0.012 mg/l 0.01 0.05
MW-8 Chromium, total 07/17/1995 0.039 mg/l 0.01 0.05
MW-8 Chromium, total 07/11/1997 0.029 mg/l 0.01 0.05
MW-8 Chromium, total 07/27/1998 0.018 mg/l 0.01 0.05
MW-8 Chromium, total 06/29/1999 0.021 mg/l 0.01 0.05
MW-8 Chromium, total 01/27/2000 0.015 mg/l 0.01 0.05
MW-8 Chromium, total 01/24/2001 0.024 mg/l 0.01 0.05
MW-8 Chromium, total 07/11/2001 0.055 mg/l 0.01 0.05 0.005
MW-8 Chromium, total 01/10/2002 0.118 mg/l 0.01 0.05 0.068
MW-9 Chromium, total 09/09/1994 0.021 mg/l 0.01 0.05
MW-9 Chromium, total 07/17/1995 0.033 mg/l 0.01 0.05
MW-9 Chromium, total 07/25/1996 0.023 mg/l 0.01 0.05
MW-9 Chromium, total 01/14/1997 0.015 mg/l 0.01 0.05
MW-9 Chromium, total 07/17/1997 0.014 mg/l 0.01 0.05
MW-9 Chromium, total 01/21/1998 0.013 mg/l 0.01 0.05
MW-9 Chromium, total 07/27/1998 0.018 mg/l 0.01 0.05
MW-9 Chromium, total 01/06/1999 0.015 mg/l 0.01 0.05
MW-9 Chromium, total 06/29/1999 0.017 mg/l 0.01 0.05
MW-9 Chromium, total 01/27/2000 0.011 mg/l 0.01 0.05
MW-9 Chromium, total 07/17/2000 0.063 mg/l 0.01 0.05 0.013
MW-9 Chromium, total 01/24/2001 0.034 mg/l 0.01 0.05
MW-9 Chromium, total 07/11/2001 0.04 mg/l 0.01 0.05
MW-9 Chromium, total 07/08/2002 0.016 mg/l 0.01 0.05
MW-9 Chromium, total 01/22/2003 0.015 mg/l 0.01 0.05
MW-9 Chromium, total 07/07/2003 0.012 mg/l 0.01 0.05
MW-9 Chromium, total 01/22/2004 0.011 mg/l 0.01 0.05



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-4 Cobalt, total 07/17/2000 0.01 mg/l 0.01
MW-4 Cobalt, total 01/24/2001 0.011 mg/l 0.01
MW-9 Cobalt, total 09/09/1994 0.019 mg/l 0.01
MW-9 Cobalt, total 07/17/1995 0.017 mg/l 0.01
MW-9 Cobalt, total 07/25/1996 0.012 mg/l 0.01
MW-9 Cobalt, total 01/14/1997 0.012 mg/l 0.01
MW-9 Cobalt, total 01/27/2000 0.017 mg/l 0.01
MW-9 Cobalt, total 07/17/2000 0.013 mg/l 0.01
MW-9 Cobalt, total 01/24/2001 0.043 mg/l 0.01
MW-9 Cobalt, total 07/08/2002 0.049 mg/l 0.01
MW-9 Cobalt, total 01/22/2003 0.043 mg/l 0.01
MW-9 Cobalt, total 07/07/2003 0.057 mg/l 0.01
MW-9 Cobalt, total 01/22/2004 0.065 mg/l 0.01
MW-9 Cobalt, total 01/26/2005 0.033 mg/l 0.01
MW-9 Cobalt, total 07/14/2005 0.015 mg/l 0.01
MW-9 Cobalt, total 01/25/2006 0.016 mg/l 0.01
MW-10 Lead, total 01/23/1996 0.01 mg/l 0.01 0.015
MW-3 Lead, total 10/28/1994 0.092 mg/l 0.01 0.015 0.077
MW-3 Lead, total 01/06/1995 0.01 mg/l 0.01 0.015
MW-3 Lead, total 07/17/1995 0.011 mg/l 0.01 0.015
MW-3 Lead, total 07/17/2000 0.013 mg/l 0.01 0.015
MW-3 Lead, total 07/08/2002 0.012 mg/l 0.01 0.015
MW-3 Lead, total 01/22/2003 0.011 mg/l 0.01 0.015
MW-3 Lead, total 07/07/2003 0.033 mg/l 0.01 0.015 0.018
MW-4 Lead, total 09/09/1994 0.054 mg/l 0.01 0.015 0.039
MW-4 Lead, total 07/17/1995 0.019 mg/l 0.01 0.015 0.004
MW-4 Lead, total 07/25/1996 0.021 mg/l 0.01 0.015 0.006
MW-4 Lead, total 07/11/1997 0.017 mg/l 0.01 0.015 0.002
MW-4 Lead, total 01/21/1998 0.016 mg/l 0.01 0.015 0.001
MW-4 Lead, total 07/27/1998 0.022 mg/l 0.01 0.015 0.007
MW-4 Lead, total 06/29/1999 0.016 mg/l 0.01 0.015 0.001
MW-4 Lead, total 01/27/2000 0.011 mg/l 0.01 0.015
MW-4 Lead, total 07/17/2000 0.022 mg/l 0.01 0.015 0.007
MW-4 Lead, total 01/24/2001 0.025 mg/l 0.01 0.015 0.01
MW-4 Lead, total 07/11/2001 0.011 mg/l 0.01 0.015
MW-4 Lead, total 07/08/2002 0.039 mg/l 0.01 0.015 0.024
MW-4 Lead, total 01/22/2003 0.022 mg/l 0.01 0.015 0.007
MW-4 Lead, total 07/07/2003 0.036 mg/l 0.01 0.015 0.021
MW-5 Lead, total 10/28/1994 0.013 mg/l 0.01 0.015
MW-5 Lead, total 07/25/1996 0.012 mg/l 0.01 0.015
MW-5 Lead, total 07/11/1997 0.01 mg/l 0.01 0.015
MW-5 Lead, total 01/21/1998 0.024 mg/l 0.01 0.015 0.009
MW-6 Lead, total 01/27/2000 0.01 mg/l 0.01 0.015
MW-6 Lead, total 07/17/2000 0.014 mg/l 0.01 0.015
MW-6 Lead, total 01/22/2004 0.011 mg/l 0.01 0.015
MW-7 Lead, total 07/11/1997 0.028 mg/l 0.01 0.015 0.013
MW-8 Lead, total 09/09/1994 0.027 mg/l 0.01 0.015 0.012
MW-8 Lead, total 07/11/1997 0.011 mg/l 0.01 0.015
MW-8 Lead, total 01/10/2002 0.012 mg/l 0.01 0.015
MW-9 Lead, total 09/09/1994 0.01 mg/l 0.01 0.015
MW-9 Lead, total 07/17/1995 0.015 mg/l 0.01 0.015
MW-9 Lead, total 07/25/1996 0.012 mg/l 0.01 0.015



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-9 Lead, total 01/14/1997 0.011 mg/l 0.01 0.015
MW-9 Lead, total 01/21/1998 0.01 mg/l 0.01 0.015
MW-9 Lead, total 07/17/2000 0.016 mg/l 0.01 0.015 0.001
MW-9 Lead, total 01/24/2001 0.013 mg/l 0.01 0.015
MW-9 Lead, total 01/22/2003 0.013 mg/l 0.01 0.015
MW-9 Lead, total 07/07/2003 0.011 mg/l 0.01 0.015
MW-11 Manganese 01/17/2007 13 ug/l 10 50
MW-3 Manganese 01/17/2007 22 ug/l 10 50
MW-4 Manganese 01/17/2007 56 ug/l 10 50 6
MW-6 Manganese 01/17/2007 46 ug/l 10 50
MW-9 Manganese 01/17/2007 287 ug/l 10 50 237
MW-10 Mercury 07/17/1995 0.0006 mg/l 0.0005 0.0011
MW-10 Mercury 01/23/1996 0.0007 mg/l 0.0005 0.0011
MW-10 Mercury 01/14/1997 0.0007 mg/l 0.0005 0.0011
MW-12 Mercury 01/17/2007 0.2 ug/l 0.2 1.1
MW-3 Mercury 07/07/2003 0.0012 mg/l 0.0005 0.0011 0.0001
MW-4 Mercury 01/24/2001 0.0005 mg/l 0.0005 0.0011
MW-5 Mercury 01/23/1996 0.002 mg/l 0.0005 0.0011 0.0009
MW-5 Mercury 01/14/1997 0.002 mg/l 0.0005 0.0011 0.0009
MW-5 Mercury 01/21/1998 0.0006 mg/l 0.0005 0.0011
MW-8 Mercury 07/17/1995 0.0013 mg/l 0.0005 0.0011 0.0002
MW-8 Mercury 01/23/1996 0.0017 mg/l 0.0005 0.0011 0.0006
MW-8 Mercury 07/25/1996 0.0023 mg/l 0.0005 0.0011 0.0012
MW-8 Mercury 01/14/1997 0.0017 mg/l 0.0005 0.0011 0.0006
MW-8 Mercury 01/21/1998 0.0012 mg/l 0.0005 0.0011 0.0001
MW-8 Mercury 07/27/1998 0.0011 mg/l 0.0005 0.0011
MW-8 Mercury 06/29/1999 0.0011 mg/l 0.0005 0.0011
MW-8 Mercury 01/27/2000 0.0006 mg/l 0.0005 0.0011
MW-8 Mercury 01/24/2001 0.0024 mg/l 0.0005 0.0011 0.0013
MW-8 Mercury 07/11/2001 0.0032 mg/l 0.0005 0.0011 0.0021
MW-8 Mercury 01/10/2002 0.0061 mg/l 0.0005 0.0011 0.005
MW-1 Nickel, total 01/21/1998 0.011 mg/l 0.01 0.1
MW-10 Nickel, total 01/21/1998 0.044 mg/l 0.01 0.1
MW-2 Nickel, total 01/21/1998 0.035 mg/l 0.01 0.1
MW-3 Nickel, total 01/21/1998 0.034 mg/l 0.01 0.1
MW-4 Nickel, total 01/21/1998 0.027 mg/l 0.01 0.1
MW-5 Nickel, total 01/21/1998 0.033 mg/l 0.01 0.1
MW-8 Nickel, total 01/21/1998 0.031 mg/l 0.01 0.1
MW-9 Nickel, total 07/17/1995 0.051 mg/l 0.05 0.1
MW-9 Nickel, total 01/21/1998 0.029 mg/l 0.01 0.1
MW-9 Nickel, total 07/11/2001 0.079 mg/l 0.05 0.1
MW-9 Selenium, total 01/27/2000 0.02 mg/l 0.02 0.05
MW-10 Tin, total 07/11/2001 0.122 mg/l 0.1
MW-3 Tin, total 07/11/2001 0.166 mg/l 0.1
MW-8 Tin, total 07/11/2001 0.125 mg/l 0.1
MW-9 Tin, total 07/11/2001 0.198 mg/l 0.1
MW-10 Vanadium 01/27/2000 0.046 mg/l 0.04
MW-10 Vanadium 07/11/2001 0.1 mg/l 0.04
MW-12 Vanadium 07/17/2000 0.061 mg/l 0.05
MW-3 Vanadium 07/17/1995 0.052 mg/l 0.04
MW-3 Vanadium 07/11/2001 0.086 mg/l 0.04
MW-3 Vanadium 01/10/2002 0.06 mg/l 0.04



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-3 Vanadium 07/08/2002 0.09 mg/l 0.04
MW-3 Vanadium 01/22/2003 0.094 mg/l 0.04
MW-3 Vanadium 07/07/2003 0.26 mg/l 0.04
MW-4 Vanadium 07/17/1995 0.093 mg/l 0.04
MW-4 Vanadium 07/11/1997 0.074 mg/l 0.04
MW-4 Vanadium 01/06/1999 0.063 mg/l 0.04
MW-4 Vanadium 01/27/2000 0.062 mg/l 0.04
MW-4 Vanadium 07/17/2000 0.278 mg/l 0.05
MW-4 Vanadium 01/24/2001 0.173 mg/l 0.04
MW-4 Vanadium 07/11/2001 0.08 mg/l 0.04
MW-4 Vanadium 07/08/2002 0.201 mg/l 0.04
MW-4 Vanadium 01/22/2003 0.095 mg/l 0.04
MW-4 Vanadium 07/07/2003 0.15 mg/l 0.04
MW-6 Vanadium 07/27/1998 0.101 mg/l 0.04
MW-6 Vanadium 01/06/1999 0.062 mg/l 0.04
MW-7 Vanadium 07/11/1997 0.065 mg/l 0.04
MW-8 Vanadium 07/17/1995 0.045 mg/l 0.04
MW-8 Vanadium 01/24/2001 0.044 mg/l 0.04
MW-8 Vanadium 07/11/2001 0.085 mg/l 0.04
MW-8 Vanadium 01/10/2002 0.233 mg/l 0.04
MW-9 Vanadium 07/17/1995 0.096 mg/l 0.04
MW-9 Vanadium 01/21/1998 0.049 mg/l 0.04
MW-9 Vanadium 07/27/1998 0.059 mg/l 0.04
MW-9 Vanadium 01/06/1999 0.049 mg/l 0.04
MW-9 Vanadium 07/17/2000 0.154 mg/l 0.05
MW-9 Vanadium 01/24/2001 0.09 mg/l 0.04
MW-10 Zinc 09/09/1994 0.04 mg/l 0.05 1.05
MW-11 Zinc 07/11/2001 0.054 mg/l 0.05 1.05
MW-3 Zinc 07/27/1998 0.179 mg/l 0.05 1.05
MW-3 Zinc 01/06/1999 0.347 mg/l 0.05 1.05
MW-3 Zinc 06/29/1999 0.662 mg/l 0.05 1.05
MW-3 Zinc 01/27/2000 0.75 mg/l 0.05 1.05
MW-3 Zinc 01/24/2001 0.324 mg/l 0.05 1.05
MW-3 Zinc 07/11/2001 0.572 mg/l 0.05 1.05
MW-3 Zinc 01/10/2002 0.225 mg/l 0.05 1.05
MW-3 Zinc 07/08/2002 0.431 mg/l 0.05 1.05
MW-3 Zinc 01/22/2003 0.28 mg/l 0.05 1.05
MW-3 Zinc 07/07/2003 1.101 mg/l 0.05 1.05 0.051
MW-3 Zinc 01/22/2004 0.208 mg/l 0.05 1.05
MW-3 Zinc 07/12/2004 0.126 mg/l 0.05 1.05
MW-3 Zinc 01/26/2005 0.087 mg/l 0.05 1.05
MW-3 Zinc 07/14/2005 0.159 mg/l 0.05 1.05
MW-3 Zinc 01/25/2006 0.057 mg/l 0.05 1.05
MW-3 Zinc 01/17/2007 89 ug/l 10 1050
MW-4 Zinc 06/29/1999 0.055 mg/l 0.05 1.05
MW-4 Zinc 01/27/2000 0.05 mg/l 0.05 1.05
MW-4 Zinc 07/17/2000 1.122 mg/l 0.05 1.05 0.072
MW-4 Zinc 01/24/2001 0.115 mg/l 0.05 1.05
MW-4 Zinc 07/08/2002 0.123 mg/l 0.05 1.05
MW-4 Zinc 01/22/2003 0.063 mg/l 0.05 1.05
MW-4 Zinc 07/07/2003 0.074 mg/l 0.05 1.05
MW-5 Zinc 10/28/1994 0.125 mg/l 0.05 1.05



Table 6:  Historical Inorganic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-6 Zinc 01/27/2000 0.059 mg/l 0.05 1.05
MW-6 Zinc 07/17/2000 0.056 mg/l 0.05 1.05
MW-6 Zinc 07/07/2003 0.051 mg/l 0.05 1.05
MW-6 Zinc 01/17/2007 13 ug/l 10 1050
MW-8 Zinc 09/09/1994 0.142 mg/l 0.05 1.05
MW-8 Zinc 01/10/2002 0.081 mg/l 0.05 1.05
MW-9 Zinc 09/09/1994 0.06 mg/l 0.05 1.05
MW-9 Zinc 07/17/1995 0.069 mg/l 0.05 1.05
MW-9 Zinc 01/14/1997 0.053 mg/l 0.05 1.05
MW-9 Zinc 07/17/2000 0.071 mg/l 0.05 1.05
MW-9 Zinc 07/11/2001 0.088 mg/l 0.05 1.05

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit
3 NCGW2L = North Carolina Ground Water 2L Standard



Table 7:  Historical Inorganic Surface Water Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit Exceedance

SW-1 Cadmium, total 07/12/2004 0.001 mg/l 0.001 0.002
SW-1 Chromium, total 06/29/1999 0.026 mg/l 0.01 0.05
SW-1 Chromium, total 01/26/2005 0.013 mg/l 0.01 0.05
SW-2 Chromium, total 01/27/2000 0.034 mg/l 0.01 0.05
SW-2 Chromium, total 07/17/2000 0.036 mg/l 0.01 0.05
SW-2 Chromium, total 01/22/2003 0.011 mg/l 0.01 0.05
SW-2 Chromium, total 07/14/2005 0.013 mg/l 0.01 0.05
SW-2 Chromium, total 01/25/2006 0.01 mg/l 0.01 0.05
SW-2 Chromium, total 01/17/2007 12 ug/l 10 50
SW-2 Lead, total 07/14/2005 0.021 mg/l 0.01 0.025
SW-2 Lead, total 01/17/2007 11 ug/l 10 25
SW-1 Nickel, total 01/21/1998 0.013 mg/l 0.01 0.025
SW-2 Nickel, total 01/21/1998 0.021 mg/l 0.01 0.025
SW-2 Nickel, total 07/17/2000 0.094 mg/l 0.05 0.025 0.069
SW-1 Selenium, total 07/17/2000 0.02 mg/l 0.02 0.005 0.015
SW-2 Vanadium 01/27/2000 0.057 mg/l 0.04
SW-1 Zinc 07/17/2000 0.09 mg/l 0.05 0.05 0.04
SW-2 Zinc 01/14/1997 0.071 mg/l 0.05 0.05 0.021
SW-2 Zinc 07/17/1997 0.071 mg/l 0.05 0.05 0.021
SW-2 Zinc 07/17/2000 0.016 mg/l 0.05 0.05
SW-2 Zinc 01/17/2007 18 ug/l 10 50

Parameter Name 1 PQL 2 SWSTD 3

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit
3 SWSTD = North Carolina Surface Water Standard Class C or Class IV as applicable



Table 8:  Statistically Significant Inorganics

Sampling Event Well

Jan-05 MW-9

MW-3

MW-4

MW-6

MW-9

MW-3 Arsenic Chromium Lead Vanadium Zinc

MW-4 Chromium Lead Vanadium

MW-6

MW-9

MW-3 Chromium

MW-4 Chromium Lead Vanadium

MW-9

MW-3 Chromium

MW-4 Chromium Lead Vanadium

MW-9

MW-12

MW-3 Chromium

MW-4

MW-8 Chromium Lead Mercury Vanadium Zinc

MW-3 Chromium Tin Vanadium

MW-4

MW-8 Chromium Mercury Tin

MW-9 Chromium Nickel Tin

MW-10 Chromium

MW-11

MW-12

MW-4

MW-8

MW-4 Chromium Lead Vanadium

MW-6

MW-9 Chromium

MW-11 Chromium

MW-12

MW-3

MW-4 Chromium

MW-6 Chromium

MW-8

MW-10

Statistically Significant Constituents

Jan-04
Chromium

Chromium

Cobalt

Arsenic

Chromium Zinc

Zinc

Cobalt

Jan-03

Vanadium Zinc

Zinc

Chromium Cobalt

Jul-03
Zinc

Jul-02

Vanadium Zinc

Zinc

Chromium Cobalt

Chromium

Jan-02

Vanadium Zinc

Chromium

Jul-01

Zinc

Chromium Vanadium

Vanadium

Zinc

Tin Vanadium

Zinc

Chromium

Jul-00

Zinc

Chromium Zinc

Vanadium Zinc

Chromium Vanadium

Jan-01
Mercury

Chromium Lead

Jan-00

Chromium Zinc

Vanadium Zinc

Vanadium Zinc

Chromium

Chromium Vanadium

Lenoir County Sanitary Landfill



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit Exceedance

MW-10 1,1-Dichloroethane 09/09/1994 103 ug/l 5 70 33
MW-10 1,1-Dichloroethane 10/28/1994 77 ug/l 5 70 7
MW-10 1,1-Dichloroethane 01/06/1995 94 ug/l 5 70 24
MW-10 1,1-Dichloroethane 02/24/1995 90 ug/l 5 70 20
MW-10 1,1-Dichloroethane 07/17/1995 106 ug/l 5 70 36
MW-10 1,1-Dichloroethane 01/23/1996 96 ug/l 5 70 26
MW-10 1,1-Dichloroethane 07/25/1996 69 ug/l 5 70
MW-10 1,1-Dichloroethane 01/14/1997 96 ug/l 5 70 26
MW-10 1,1-Dichloroethane 08/22/1997 76 ug/l 5 70 6
MW-10 1,1-Dichloroethane 07/27/1998 18 ug/l 5 70
MW-10 1,1-Dichloroethane 01/06/1999 19 ug/l 5 70
MW-10 1,1-Dichloroethane 06/29/1999 19 ug/l 5 70
MW-10 1,1-Dichloroethane 07/17/2000 23 ug/l 5 70
MW-10 1,1-Dichloroethane 01/24/2001 28 ug/l 5 70
MW-10 1,1-Dichloroethane 07/11/2001 44 ug/l 5 70
MW-10 1,1-Dichloroethane 01/10/2002 31 ug/l 5 70
MW-3 1,1-Dichloroethane 08/22/1997 6 ug/l 5 70
MW-3 1,1-Dichloroethane 07/11/2001 12 ug/l 5 70
MW-3 1,1-Dichloroethane 01/10/2002 9.1 ug/l 5 70
MW-3 1,1-Dichloroethane 07/14/2005 8.7 ug/l 5 70
MW-3 1,1-Dichloroethane 07/13/2006 6.8 ug/l 5 70
MW-4 1,1-Dichloroethane 01/21/1998 6.2 ug/l 5 70
MW-4 1,1-Dichloroethane 07/17/2000 7.3 ug/l 5 70
MW-5 1,1-Dichloroethane 01/06/1995 10 ug/l 5 70
MW-5 1,1-Dichloroethane 07/17/1995 18 ug/l 5 70
MW-5 1,1-Dichloroethane 01/23/1996 6 ug/l 5 70
MW-5 1,1-Dichloroethane 01/14/1997 6 ug/l 5 70
MW-7 1,1-Dichloroethane 01/23/1996 5 ug/l 5 70
MW-7 1,1-Dichloroethane 08/22/1997 12 ug/l 5 70
MW-8 1,1-Dichloroethane 09/09/1994 107 ug/l 5 70 37
MW-8 1,1-Dichloroethane 10/28/1994 73 ug/l 5 70 3
MW-8 1,1-Dichloroethane 01/06/1995 73 ug/l 5 70 3
MW-8 1,1-Dichloroethane 02/24/1995 89 ug/l 5 70 19
MW-8 1,1-Dichloroethane 07/17/1995 41 ug/l 5 70
MW-8 1,1-Dichloroethane 01/23/1996 59 ug/l 5 70
MW-8 1,1-Dichloroethane 07/25/1996 50 ug/l 5 70
MW-8 1,1-Dichloroethane 01/14/1997 47 ug/l 5 70
MW-8 1,1-Dichloroethane 08/22/1997 54 ug/l 5 70
MW-8 1,1-Dichloroethane 01/21/1998 52 ug/l 5 70
MW-8 1,1-Dichloroethane 07/27/1998 25 ug/l 5 70
MW-8 1,1-Dichloroethane 01/06/1999 26 ug/l 5 70
MW-8 1,1-Dichloroethane 06/29/1999 20 ug/l 5 70
MW-8 1,1-Dichloroethane 01/27/2000 9.6 ug/l 5 70
MW-8 1,1-Dichloroethane 07/17/2000 12 ug/l 5 70
MW-8 1,1-Dichloroethane 01/24/2001 9.2 ug/l 5 70
MW-8 1,1-Dichloroethane 07/11/2001 14 ug/l 5 70

Parameter Name 1 PQL 2 NCGW2L 3



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name 1 PQL 2 NCGW2L 3

MW-8 1,1-Dichloroethane 01/10/2002 13 ug/l 5 70
MW-10 1,1,2-Trichloroethane 07/17/1995 12 ug/l 5
MW-8 1,1,2,2-Tetrachloroethane 01/27/2000 18 ug/l 5
MW-8 1,2-Dichloropropane 01/23/1996 5 ug/l 5 0.51 4.49
MW-10 1,3-Dichlorobenzene 06/29/1999 5.1 ug/l 5 170
MW-8 1,3-Dichlorobenzene 06/29/1999 14 ug/l 5 170
MW-10 Benzene 01/06/1995 7 ug/l 5 1 6
MW-10 Benzene 02/24/1995 6 ug/l 5 1 5
MW-10 Benzene 07/17/1995 65 ug/l 5 1 64
MW-10 Benzene 01/23/1996 6 ug/l 5 1 5
MW-10 Benzene 07/25/1996 6 ug/l 5 1 5
MW-10 Benzene 01/14/1997 6 ug/l 5 1 5
MW-10 Benzene 08/22/1997 8 ug/l 5 1 7
MW-10 Benzene 01/21/1998 6.1 ug/l 5 1 5.1
MW-10 Benzene 06/29/1999 5.8 ug/l 5 1 4.8
MW-10 Benzene 07/17/2000 5.9 ug/l 5 1 4.9
MW-10 Benzene 01/24/2001 6 ug/l 5 1 5
MW-10 Benzene 07/11/2001 6.6 ug/l 5 1 5.6
MW-10 Benzene 01/10/2002 6.2 ug/l 5 1 5.2
MW-8 Benzene 09/09/1994 10 ug/l 5 1 9
MW-8 Benzene 01/06/1995 6 ug/l 5 1 5
MW-8 Benzene 02/24/1995 6 ug/l 5 1 5
MW-8 Benzene 07/25/1996 6 ug/l 5 1 5
MW-8 Benzene 01/14/1997 8 ug/l 5 1 7
MW-8 Benzene 08/22/1997 10 ug/l 5 1 9
MW-8 Benzene 01/21/1998 10 ug/l 5 1 9
MW-8 Benzene 07/27/1998 6.9 ug/l 5 1 5.9
MW-8 Benzene 01/06/1999 8.9 ug/l 5 1 7.9
MW-8 Benzene 06/29/1999 10.3 ug/l 5 1 9.3
MW-8 Benzene 01/27/2000 8.8 ug/l 5 1 7.8
MW-8 Benzene 07/17/2000 7.4 ug/l 5 1 6.4
MW-8 Benzene 01/24/2001 6.1 ug/l 5 1 5.1
MW-8 Benzene 07/11/2001 8.1 ug/l 5 1 7.1
MW-8 Benzene 01/10/2002 7.6 ug/l 5 1 6.6
MW-1 Bis(2-ethylhexyl)phthalate 07/11/2001 43 ug/l 20
MW-12 Bis(2-ethylhexyl)phthalate 07/17/2000 36 ug/l 20
MW-8 Chlorobenzene 09/09/1994 15 ug/l 5 50
MW-8 Chlorobenzene 02/24/1995 8 ug/l 5 50
MW-8 Chlorobenzene 01/23/1996 13 ug/l 5 50
MW-8 Chlorobenzene 01/14/1997 23 ug/l 5 50
MW-8 Chlorobenzene 08/22/1997 25 ug/l 5 50
MW-8 Chlorobenzene 01/21/1998 28 ug/l 5 50
MW-8 Chlorobenzene 07/27/1998 20 ug/l 5 50
MW-8 Chlorobenzene 01/06/1999 19 ug/l 5 50
MW-8 Chlorobenzene 06/29/1999 23 ug/l 5 50
MW-8 Chlorobenzene 07/17/2000 17 ug/l 5 50



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name 1 PQL 2 NCGW2L 3

MW-8 Chlorobenzene 01/24/2001 19 ug/l 5 50
MW-8 Chlorobenzene 07/11/2001 15 ug/l 5 50
MW-8 Chlorobenzene 01/10/2002 8.4 ug/l 5 50
MW-10 Chloroethane 09/09/1994 18 ug/l 10
MW-10 Chloroethane 10/28/1994 16 ug/l 10
MW-10 Chloroethane 01/06/1995 18 ug/l 10
MW-10 Chloroethane 02/24/1995 12 ug/l 10
MW-10 Chloroethane 07/17/1995 11 ug/l 10
MW-10 Chloroethane 01/23/1996 13 ug/l 10
MW-10 Chloroethane 07/25/1996 10 ug/l 10
MW-10 Chloroethane 01/14/1997 13 ug/l 10
MW-8 Chloroethane 09/09/1994 14 ug/l 10
MW-8 Chloroethane 10/28/1994 11 ug/l 10
MW-8 Chloroethane 01/06/1995 10 ug/l 10
MW-8 Chloroethane 07/25/1996 10 ug/l 10
MW-10 Chloroethene 09/09/1994 24 ug/l 10 0.015 23.985
MW-10 Chloroethene 10/28/1994 28 ug/l 10 0.015 27.985
MW-10 Chloroethene 07/17/1995 28 ug/l 10 0.015 27.985
MW-10 Chloroethene 01/23/1996 57 ug/l 10 0.015 56.985
MW-10 Chloroethene 07/25/1996 36 ug/l 10 0.015 35.985
MW-10 Chloroethene 01/14/1997 57 ug/l 10 0.015 56.985
MW-10 Chloroethene 08/22/1997 37 ug/l 10 0.015 36.985
MW-10 Chloroethene 01/21/1998 43 ug/l 10 0.015 42.985
MW-10 Chloroethene 07/27/1998 23 ug/l 10 0.015 22.985
MW-10 Chloroethene 01/06/1999 25 ug/l 10 0.015 24.985
MW-10 Chloroethene 06/29/1999 30 ug/l 10 0.015 29.985
MW-10 Chloroethene 07/17/2000 48 ug/l 10 0.015 47.985
MW-10 Chloroethene 01/24/2001 44 ug/l 10 0.015 43.985
MW-10 Chloroethene 07/11/2001 38 ug/l 10 0.015 37.985
MW-10 Chloroethene 01/10/2002 40 ug/l 10 0.015 39.985
MW-5 Chloroethene 07/17/1995 27 ug/l 10 0.015 26.985
MW-5 Chloroethene 01/23/1996 33 ug/l 10 0.015 32.985
MW-5 Chloroethene 07/25/1996 16 ug/l 10 0.015 15.985
MW-5 Chloroethene 01/14/1997 21 ug/l 10 0.015 20.985
MW-5 Chloroethene 01/21/1998 10.3 ug/l 10 0.015 10.285
MW-7 Chloroethene 01/23/1996 10 ug/l 10 0.015 9.985
MW-7 Chloroethene 08/22/1997 26 ug/l 10 0.015 25.985
MW-8 Chloroethene 09/09/1994 44 ug/l 10 0.015 43.985
MW-8 Chloroethene 10/28/1994 46 ug/l 10 0.015 45.985
MW-8 Chloroethene 01/23/1996 21 ug/l 10 0.015 20.985
MW-8 Chloroethene 07/25/1996 11 ug/l 10 0.015 10.985
MW-8 Chloroethene 01/21/1998 16 ug/l 10 0.015 15.985
MW-8 Chloroethene 01/06/1999 12 ug/l 10 0.015 11.985
MW-8 Chloroethene 06/29/1999 18 ug/l 10 0.015 17.985
MW-8 Chloroethene 07/17/2000 31 ug/l 10 0.015 30.985
MW-8 Chloroethene 01/24/2001 22 ug/l 10 0.015 21.985



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name 1 PQL 2 NCGW2L 3

MW-8 Chloroethene 07/11/2001 21 ug/l 10 0.015 20.985
MW-8 Chloroethene 01/10/2002 22 ug/l 10 0.015 21.985
MW-10 cis-1,2-Dichloroethylene 09/09/1994 13 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/06/1995 12 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 02/24/1995 11 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 07/17/1995 27 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/23/1996 24 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 07/25/1996 29 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/14/1997 24 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 08/22/1997 79 ug/l 5 70 9
MW-10 cis-1,2-Dichloroethylene 01/21/1998 41 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 07/27/1998 27 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/06/1999 41 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 06/29/1999 36 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/24/2001 50 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 07/11/2001 67 ug/l 5 70
MW-10 cis-1,2-Dichloroethylene 01/10/2002 74 ug/l 5 70 4
MW-5 cis-1,2-Dichloroethylene 01/06/1995 15 ug/l 5 70
MW-5 cis-1,2-Dichloroethylene 02/24/1995 5 ug/l 5 70
MW-5 cis-1,2-Dichloroethylene 07/17/1995 36 ug/l 5 70
MW-5 cis-1,2-Dichloroethylene 01/23/1996 9 ug/l 5 70
MW-5 cis-1,2-Dichloroethylene 01/14/1997 15 ug/l 5 70
MW-5 cis-1,2-Dichloroethylene 01/21/1998 5 ug/l 5 70
MW-7 cis-1,2-Dichloroethylene 08/22/1997 13 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 09/09/1994 44 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 10/28/1994 25 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/06/1995 20 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 02/24/1995 24 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 07/17/1995 32 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/23/1996 44 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 07/25/1996 55 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/14/1997 72 ug/l 5 70 2
MW-8 cis-1,2-Dichloroethylene 08/22/1997 99 ug/l 5 70 29
MW-8 cis-1,2-Dichloroethylene 01/21/1998 105 ug/l 5 70 35
MW-8 cis-1,2-Dichloroethylene 07/27/1998 67 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/06/1999 71 ug/l 5 70 1
MW-8 cis-1,2-Dichloroethylene 06/29/1999 71 ug/l 5 70 1
MW-8 cis-1,2-Dichloroethylene 01/27/2000 30 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 07/17/2000 46 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/24/2001 32 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 07/11/2001 29 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 01/10/2002 23 ug/l 5 70
MW-3 Dichlorodifluoromethane 07/27/1998 33 ug/l 5 1400
MW-3 Dichlorodifluoromethane 07/08/2002 14.3 ug/l 5 1400
MW-4 Dichlorodifluoromethane 07/17/2000 34 ug/l 5 1400
MW-8 Dichlorodifluoromethane 06/29/1999 17 ug/l 5 1400



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name 1 PQL 2 NCGW2L 3

MW-8 Dichlorodifluoromethane 01/24/2001 8.8 ug/l 5 1400
MW-8 Dichlorodifluoromethane 01/10/2002 5.2 ug/l 5 1400
MW-10 Ethylbenzene 01/06/1995 6 ug/l 5 550
MW-10 Ethylene dichloride 02/24/1995 31 ug/l 5 0.38 30.62
MW-5 Ethylene dichloride 01/06/1995 17 ug/l 5 0.38 16.62
MW-8 Ethylene dichloride 01/06/1995 47 ug/l 5 0.38 46.62
MW-8 Ethylene dichloride 02/24/1995 34 ug/l 5 0.38 33.62
MW-8 Ethylene dichloride 01/23/1996 6 ug/l 5 0.38 5.62
MW-4 Methyl chloroform 01/21/1998 52 ug/l 5 200
MW-10 Methylbenzene 07/17/1995 6 ug/l 5 1000
MW-3 Methylbenzene 08/22/1997 8 ug/l 5 1000
MW-3 Methylbenzene 07/27/1998 6.4 ug/l 5 1000
MW-10 Methylene chloride 09/09/1994 110 ug/l 10 4.6 105.4
MW-10 Methylene chloride 10/28/1994 76 ug/l 10 4.6 71.4
MW-10 Methylene chloride 01/06/1995 83 ug/l 10 4.6 78.4
MW-10 Methylene chloride 02/24/1995 93 ug/l 10 4.6 88.4
MW-10 Methylene chloride 07/17/1995 48 ug/l 10 4.6 43.4
MW-10 Methylene chloride 07/25/1996 10 ug/l 10 4.6 5.4
MW-10 Methylene chloride 08/22/1997 18 ug/l 10 4.6 13.4
MW-3 Methylene chloride 09/09/1994 25 ug/l 10 4.6 20.4
MW-3 Methylene chloride 10/28/1994 20 ug/l 10 4.6 15.4
MW-8 Methylene chloride 09/09/1994 34 ug/l 10 4.6 29.4
MW-8 Methylene chloride 10/28/1994 31 ug/l 10 4.6 26.4
MW-8 Methylene chloride 01/06/1995 35 ug/l 10 4.6 30.4
MW-8 Methylene chloride 02/24/1995 23 ug/l 10 4.6 18.4
MW-8 Methylene chloride 07/17/1995 12 ug/l 10 4.6 7.4
MW-10 p-Dichlorobenzene 09/09/1994 10 ug/l 5 1.4 8.6
MW-10 p-Dichlorobenzene 01/06/1995 7 ug/l 5 1.4 5.6
MW-10 p-Dichlorobenzene 02/24/1995 5 ug/l 5 1.4 3.6
MW-10 p-Dichlorobenzene 08/22/1997 12 ug/l 5 1.4 10.6
MW-10 p-Dichlorobenzene 01/21/1998 6.6 ug/l 5 1.4 5.2
MW-10 p-Dichlorobenzene 07/27/1998 5 ug/l 5 1.4 3.6
MW-10 p-Dichlorobenzene 07/17/2000 5.1 ug/l 5 1.4 3.7
MW-10 p-Dichlorobenzene 01/24/2001 11 ug/l 5 1.4 9.6
MW-10 p-Dichlorobenzene 07/11/2001 7.4 ug/l 5 1.4 6
MW-10 p-Dichlorobenzene 01/10/2002 6.8 ug/l 5 1.4 5.4
MW-8 p-Dichlorobenzene 08/22/1997 12 ug/l 5 1.4 10.6
MW-8 p-Dichlorobenzene 01/21/1998 14 ug/l 5 1.4 12.6
MW-8 p-Dichlorobenzene 07/27/1998 12 ug/l 5 1.4 10.6
MW-8 p-Dichlorobenzene 01/06/1999 12 ug/l 5 1.4 10.6
MW-8 p-Dichlorobenzene 01/27/2000 10 ug/l 5 1.4 8.6
MW-8 p-Dichlorobenzene 07/17/2000 10 ug/l 5 1.4 8.6
MW-8 p-Dichlorobenzene 01/24/2001 14 ug/l 5 1.4 12.6
MW-8 p-Dichlorobenzene 07/11/2001 9.2 ug/l 5 1.4 7.8
MW-8 p-Dichlorobenzene 01/10/2002 7.9 ug/l 5 1.4 6.5
MW-10 Tetrachloroethene 09/09/1994 14 ug/l 5 0.7 13.3



Table 9:  Historical Organic Groundwater Results

Lenoir County Sanitary Landfill

Well ID Sample Date Result Unit ExceedanceParameter Name 1 PQL 2 NCGW2L 3

MW-10 Tetrachloroethene 01/06/1995 7 ug/l 5 0.7 6.3
MW-10 Tetrachloroethene 02/24/1995 7 ug/l 5 0.7 6.3
MW-10 Tetrachloroethene 01/23/1996 10 ug/l 5 0.7 9.3
MW-10 Tetrachloroethene 07/25/1996 11 ug/l 5 0.7 10.3
MW-10 Tetrachloroethene 01/14/1997 10 ug/l 5 0.7 9.3
MW-10 Tetrachloroethene 08/22/1997 7 ug/l 5 0.7 6.3
MW-5 Tetrachloroethene 07/17/1995 6 ug/l 5 0.7 5.3
MW-10 trans-1,2-Dichloroethylene 01/21/1998 44 ug/l 5 100
MW-10 Trichloroethene 09/09/1994 16 ug/l 5 2.8 13.2
MW-10 Trichloroethene 10/28/1994 11 ug/l 5 2.8 8.2
MW-10 Trichloroethene 01/06/1995 13 ug/l 5 2.8 10.2
MW-10 Trichloroethene 02/24/1995 12 ug/l 5 2.8 9.2
MW-10 Trichloroethene 07/17/1995 16 ug/l 5 2.8 13.2
MW-10 Trichloroethene 01/23/1996 13 ug/l 5 2.8 10.2
MW-10 Trichloroethene 07/25/1996 15 ug/l 5 2.8 12.2
MW-10 Trichloroethene 01/14/1997 13 ug/l 5 2.8 10.2
MW-10 Trichloroethene 08/22/1997 19 ug/l 5 2.8 16.2
MW-10 Trichloroethene 01/21/1998 9.3 ug/l 5 2.8 6.5
MW-10 Trichloroethene 07/11/2001 8.6 ug/l 5 2.8 5.8
MW-10 Trichloroethene 01/10/2002 5.9 ug/l 5 2.8 3.1
MW-8 Trichloroethene 01/06/1995 7 ug/l 5 2.8 4.2
MW-8 Trichloroethene 02/24/1995 8 ug/l 5 2.8 5.2
MW-8 Trichloroethene 07/25/1996 5 ug/l 5 2.8 2.2
MW-10 Xylenes 09/09/1994 13 ug/l 5 530
MW-10 Xylenes 02/24/1995 6 ug/l 5 530
MW-10 Xylenes 01/23/1996 9 ug/l 5 530
MW-10 Xylenes 01/14/1997 9 ug/l 5 530
MW-10 Xylenes 08/22/1997 8 ug/l 5 530
MW-8 Xylenes 02/24/1995 5 ug/l 5 530
MW-8 Xylenes 01/21/1998 6.8 ug/l 5 530

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit
3 NCGW2L = North Carolina Ground Water 2L Standard



Table 10:  Statistically Significant Organics

Sampling Event Well

Jul-06 MW-3

Jul-05 MW-3

Jul-02 MW-3

MW-3

MW-8 Benzene Chlorobenzene Cis-1,2-Dichloroethene 1,1-Dichloroethane 1,4-Dichlorobenzene Dichlorodifluoromethane Vinyl Chloride

MW-10 Benzene Cis-1,2-Dichloroethene 1,1-Dichloroethane 1,4-Dichlorobenzene Trichloroethylene

MW-3

MW-8 Benzene Chlorobenzene Cis-1,2-Dichloroethene 1,1-Dichloroethane 1,4-Dichlorobenzene

MW-10 Benzene Cis-1,2-Dichloroethene 1,1-Dichloroethane 1,4-Dichlorobenzene Trichloroethylene

MW-8 1,1-Dichloroethane 1,4-Dichlorobenzene Benzene Chlorobenzene cis-1,2-Dichloroethene Dichlorodifluoromethane Vinyl chloride

MW-10 1,1-Dichloroethane 1,4-Dichlorobenzene cis-1,2-Dichloroethene

MW-4

MW-8 Benzene Chlorobenzene Cis-1,2-Dichloroethene 1,1-Dichloroethane 1,4-Dichlorobenzene

MW-10 Vinyl Chloride

MW-12

Jan-00 MW-8 1,2-Dichloroethane 1,4-Dichlorobenzene Benzene

MW-8 1,1-Dichloroethane Benzene Vinyl Chloride

MW-10 1,1-Dichloroethane Benzene Vinyl Chloride

Jul-00

Dichlorodifluoromethane 1,1-Dichloroethane

Bis(2-ethylhexyl) phthalate

Vinyl Chloride

Benzene 1,1-Dichloroethane 1,4-Dichlorobenzene

Jan-01

Jan-02

Jul-01

1,1-Dichloroethane

Vinyl chlorideBenzene

Statistically Significant Constituents

Vinyl Chloride

Vinyl Chloride

Vinyl Chloride

1,1-Dichloroethane

1,1-Dichloroethane

Dichlorodifluoromethane

1,1-Dichloroethane

1,1,2,2-tetrachloroethane Cis-1,2-Dichloroethene

Jun-99
1,1-Dichloroethane

1,3-Dichlorobenzene

Cis-1,2-Dichloroethene

Cis-1,2-Dichloroethene

Lenoir County Sanitary Landfill



Table 11: Flow rate calculations

Lenoir County Sanitary Landfill

Well dh (ft) dl (ft) i v (ft/yr) Lithology

MW-1 82.45 80.00 2.45 234.42 0.0105 4.30E-04 20% 23.25 Silty Sand
MW-3 58.35 60.00 1.65 167.29 0.0099 1.30E-04 20% 6.63 Silty Sand
MW-4 62.57 65.00 2.43 232.97 0.0104 5.40E-04 20% 29.14 Silty Sand
MW-5 76.65 75.00 1.65 105.04 0.0157 5.30E-04 20% 43.07 Silty Sand
MW-8 68.64 65.00 3.64 164.30 0.0222 2.20E-04 20% 25.21 Sandy Clay
MW-9 56.87 60.00 3.13 449.05 0.0070 3.80E-04 20% 13.70 Sandy Clay

MW-10 65.22 60.00 5.22 441.67 0.0118 6.90E-05 20% 4.22 Clayey Sand
MW-11 65.62 65.00 0.62 37.08 0.0167 2.07E-05 20% 1.79 Sand 
MW-12 61.58 60.00 1.58 224.39 0.0070 6.55E-06 20% 0.24 Sand

NOTES:

h1 (ft) h2 (ft)
K 

(cm/sec) ne (%)

1. Parameters dh and dl  denote the difference in the hydraulic head and the horizontal distance, respectively, between 
two measurement points.  A line is constructed from a piezometers to a perpendicular of the potentiometric contour in 
Plate 4 Average day potentiometric map with flow directions.  The hydraulic head is the absolute value of the difference in 
the groundwater elevation at the piezometer, h1,  and the elevation of the corresponding potentiometric contour, h2. The 
horizontal distance, dl, is the length of the line.  
2. Parameter i denotes the hydraulic gradient associate with the line, and is defined by the equation:

3. Parameter ne denotes the effective porosity.  
4. K denotes the hydraulic conductivity determined from field slug tests. 
5. Parameter v denotes the average linear velocity. The average linear velocity, denoted by v, is defined by the equation:

dl
dhi =  

dl
dh

n
Kv
e

−=



Table 12:  Non-Carcinogenic Toxicity Values for Oral Ingestion Exposure

Oral RfD 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)
Adult Child Adult Child

1,1 dichloroethane MW-3 100 12.0 0.34 0.43 6.8 0.19 0.24 3.43E-03 4.26E-03 1.94E-03 2.41E-03

MW-4 100 7.3 0.21 0.26 - - - 2.09E-03 2.59E-03 - -

MW-5 100 18.0 0.51 0.64 - - - 5.14E-03 6.38E-03 - -

MW-7 100 12.0 0.34 0.43 - - - 3.43E-03 4.26E-03 - -

MW-8 100 107.0 3.06 3.79 - - - 3.06E-02 3.79E-02 - -

MW-10 100 106.0 3.03 3.76 - - - 3.03E-02 3.76E-02 - -

Mercury MW-3 0.3 1.2 0.03 0.04 - - - 0.11 0.14 - -

MW-4 0.3 0.5 0.01 0.02 - - - 0.05 0.06 - -

MW-5 0.3 2.0 0.06 0.07 - - - 0.19 0.24 - -

MW-8 0.3 6.1 0.17 0.22 - - - 0.58 0.72 - -

MW-10 0.3 0.6 0.02 0.02 - - - 0.06 0.07 - -

MW-12 0.3 0.2 0.01 0.01 0.2 0.01 0.01 0.02 0.02 0.02 0.02

NOTE:

1.  LADD is lifetime average daily dose from ingested groundwater at the specified concentration.

2.  RfD values taken from the Region 9 Risk Based Concentration Table.  These values represent a daily exposure level that is not harmful to human health, over a lifetime.

3.  During 7/13/2006 sampling "-" designates none of this constituent was detected.

4.  HI is the Hazard Index Risk = LADD/RfD

5.  Formula used for calculations:

LADD = (C*IR*ED)/(BW*AT)

C = Constituent Concentration (ug/L)

IR = Ingestion Rate (L/day) An ingestion rate of 2L/day was used for adults 1L/day for children

ED = Exposure Duration (days) An exposure duration of 30 years was used for adults, 8 for children

BW = Body Weight (kg) An average weight of 70 kg was used for adults, 28.2 kg for children

AT = Average Time (days) Times of 30 years for adults and 8 for children were used

Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

HI Risk Maximum HI Risk 7/13/2006Concentration 

7/13/2006 

(ug/L)

LADD Maximum LADD 7/13/2006

Lenoir County Sanitary Landfill



Table 13:  Non-Carcinogenic Toxicity Values for Inhalation Exposure

Inhalation RfD 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)
Adult Child Adult Child

1,1 dichloroethane MW-3 140 12 1.71 2.55 6.8 9.71E-01 1.45E+00 0.01 0.02 6.94E-03 1.03E-02

MW-4 140 7 1.04 1.55 - - - 0.01 0.01 - -

MW-5 140 18 2.57 3.83 - - - 0.02 0.03 - -

MW-7 140 12 1.71 2.55 - - - 0.01 0.02 - -

MW-8 140 107 15.29 22.77 - - - 0.11 0.16 - -

MW-10 140 106 15.14 22.55 - - - 0.11 0.16 - -

Mercury MW-3 0.86 12 1.71 2.55 - - - 1.99 2.97 - -

MW-4 0.86 0.5 0.07 0.11 - - - 0.08 0.12 - -

MW-5 0.86 2 0.29 0.43 - - - 0.33 0.49 - -

MW-8 0.86 6 0.87 1.30 - - - 1.01 1.51 - -

MW-10 0.86 7 1.00 1.49 - - - 1.16 1.73 - -

MW-12 0.86 0.2 0.03 0.04 0.2 2.86E-02 4.26E-02 0.03 0.05 0.03 0.05

NOTE:

1.  LADD is lifetime average daily dose from inhaled at the specified concentration.

2.  RfD values taken from the Region 9 Risk Based Concentration Table.  These values represent a daily exposure level that is not harmful to human health, over a lifetime. 

3.  During 7/13/2006 sampling "-" designates none of this constituent was detected.

4.  HI is the Hazard Index Risk = LADD/RfD

5.  Formula used for calculations:

LADD = (C*IR*ED*K)/(BW*AT)

C = Constituent Concentration (ug/L)

K = Volatilization Factor A volatilization factor of 0.5L/m
3
 was used based on EPA published values

IR = Inhalation Rate (m
3
/day) 20 m

3
/day was used for adults and 12m

3
/day was used for children

ED = Exposure Duration (days) An exposure duration of 30 years was used for adults, 8 for children

BW = Body Weight (kg) An average weight of 70 kg was used for adults, 28.2 kg for children

AT = Average Time (days) Times of 30 years for adults and 8 for children were used

HI Risk Maximum HI Risk 2/13/2006Concentration 

7/13/2006 

(ug/L)

LADD Maximum LADD 7/13/2006Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

Lenoir County Sanitary Landfill



Table 14: Non-Carcinogenic Toxicity Values for Dermal Exposure

Oral RfD 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)

Adult 

(ug/kg-day)

Child 

(ug/kg-day)
Adult Child Adult Child

1,1 dichloroethane MW-3 100 12.0 7.62E-04 2.36E-04 6.8 4.32E-04 1.34E-04 7.62E-06 2.36E-06 4.32E-06 1.34E-06

MW-4 100 7.3 4.63E-04 1.44E-04 - - - 4.63E-06 1.44E-06 - -

MW-5 100 18.0 1.14E-03 3.54E-04 - - - 1.14E-05 3.54E-06 - -

MW-7 100 12.0 7.62E-04 2.36E-04 - - - 7.62E-06 2.36E-06 - -

MW-8 100 107.0 6.79E-03 2.10E-03 - - - 6.79E-05 2.10E-05 - -

MW-10 100 106.0 6.73E-03 2.08E-03 - - - 6.73E-05 2.08E-05 - -

Mercury MW-3 0.3 1.2 7.62E-05 2.36E-05 - - - 2.54E-04 7.86E-05 - -

MW-4 0.3 0.5 3.17E-05 9.83E-06 - - - 1.06E-04 3.28E-05 - -

MW-5 0.3 2.0 1.27E-04 3.93E-05 - - - 4.23E-04 1.31E-04 - -

MW-8 0.3 6.1 3.87E-04 1.20E-04 - - - 1.29E-03 4.00E-04 - -

MW-10 0.3 0.6 3.81E-05 1.18E-05 - - - 1.27E-04 3.93E-05 - -

MW-12 0.3 0.2 1.27E-05 3.93E-06 0.2 1.27E-05 3.93E-06 4.23E-05 1.31E-05 4.23E-05 1.31E-05

NOTE:

1.  LADD is lifetime average daily dose from dermal contact with contaminated groundwater at the specified concentration

3.  During 7/13/2006 sampling "-" designates none of this constituent was detected.

4.  Dermal Values used the same RfD values as those used for Oral.

5.  HI is the Hazard Index Risk = LADD/RfD

6.  Formula used for calculations:

LADD = (C*K*EV*ED*EF*SA)/(BW*AT)

C = constituent concentration (ug/L)

K = permeability coefficient (cm/day) contaminant dependent

EV = event frequency 15 min/day

ED =  Exposure Duration (years) 30 years for an adult, 8 years for a child

EF = Exposure Frequency (days/year) 365 days per year

SA = skin surface area (cm
2
) 20,000cm

2
 for adults and 9360 cm

2
 for children

BW = Body weight (kg) 70 kg was used for adults, 28.2 kg for children

AT = Average Time (days) 30 years for adults and 8 for children

HI Risk Maximum HI Risk 7/13/2006Concentration 

7/13/2006 

(ug/L)

LADD Maximum LADD 7/13/2006

2.  RfD values taken from the Region 9 Risk Based Concentration Table.  These values 

represent a daily exposure level that is not harmful to human health, over a lifetime.

Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

Lenoir County Sanitary Landfill



Table 15: Remediation Alternatives 

Lenoir County Sanitary Landfill 

Remediation Technology Contamination 

Treatment 

Advantages Disadvantages Site Specific Information Costs 

Monitored Natural Attenuation Passively treats contaminated 

medium 

� Inexpensive and easy to implement 

� Often applicable when low levels of 

contamination are present and low 

migration potential exists 

� Often applicable on sites with low 

significant threats to public health and the 

environment exist 

� Other than natural biodegradation, minimal 

reduction in contamination levels. 

� Provides no containment of groundwater 

� Requires long-term monitoring 

� Not appropriate for high risk sites 

� High retardation coefficient indicating 

high sorption rate 

� Low potential of migration 

� Low health risks 

� Community water available 

Already incorporated into facility operation 

Vapor Extraction/Bioventing Actively treats contaminated 

medium 

� Controls contamination migration � Contamination must be susceptible to air 

stripping 

� Expensive start up cost and operation 

� Focuses more on contaminated soil and the 

vadose zone. 

� Need favorable soil conditions 

� Pilot test required for adequate engineering 

design 

� Clay content would limit air flow 

 

$100,000 Pilot test and engineering 

$300,000 Installation and start up 

$15,000 Annual operation and maintenance 

Air Sparging Actively treats contaminated 

medium 

� Controls contamination migration 

� Immediate reduction of contamination 

during initial weeks/months 

� Contamination must be susceptible to 

volatilization 

� Often used in conjunction with vapor 

extraction 

� Need favorable soil conditions 

� Long-term system operation 

� Expensive start up cost and operation 

� Extensive operation and maintenance  

� Pilot test required for adequate engineering 

design 

� Contamination of concern degrades 

under anaerobic and aerobic conditions 

� Clay content would limit injection 

radius of influence 

$100,000 Pilot test and engineering 

$300,000 Installation and start up 

$15,000 Annual operation and maintenance 

Enhanced Bioremediation Actively treats contaminated 

medium 

� Can be tailored to fit the contamination of 

concern 

� Minimally invasive 

� Chemicals can be applied directly to the 

contamination 

� Can be applied into fracture zones 

� Degradation of chemicals may require repeat 

applications 

� Permitting requirements can be extensive 

 $20,000 Design and permitting costs 

$30,000 Installation of injection points and 

additional monitoring points 

$80,000 Initial injection of compound 

$80,000 Sub sequential injection of compound 

Phytoremediation Passively treats contaminated 

medium 

� Environmentally friendly 

� Inexpensive and easy to implement 

� Potential source of revenue 

� Does not work with deep groundwater 

contamination 

� Phytoremediation currently existing 

under natural conditions 

 

Currently existing under natural conditions 

Constructed Wetlands Passively treats contaminated 

medium 

� Environmentally friendly 

� Inexpensive and easy to implement 

� Does not work with deep groundwater 

contamination 

� Wetlands currently existing under 

natural conditions in the floodplain 

� Groundwater is shallow 

Currently existing under natural conditions 

Passive Landfill Gas Ventilation System Removes source area recharge 

contamination 

� Inactively controls contamination recharge 

� Inexpensive implementation and operation 

� Generally not efficient for remediation of 

dissolved phase contamination 

 $75,000 Design and installation 

Active Landfill Gas Ventilation System Actively removes source area 

recharge contamination 

� Actively controls contamination recharge 

� Possible use as alternative energy source 

� Expensive start up cost and operation  Currently in operation  

~$750,000 Total turn key expense 

~$50,000 annual operating expense 

Pump and Treat Actively removes source area 

contamination 

� Controls contamination migration � Total removal of contamination is limited 

� Requires operation and maintenance of 

equipment 

� Ineffective at treating sites with high soil – 

water partition coefficent 

  

Permeable Treatment Barrier Does not address source area 

contamination 

� Controls contamination migration  � Impractical on large deep plumes.  

� Relies on groundwater flow to treat 

contamination 

  

 

 



Table 16: Summary of Water Supply Well Inventory

Owner Property Address
Well 

Confirmed/Observed
Well Details Use

Potable water 

supply

Lenoir County 2845 Hodges Farm Rd Confirmed Unknown No power source None

Lenoir County Hodges Farm Rd Confirmed Unknown No power source None

Joseph Price 2660 Hodges Farm Rd Unknown Unknown Unknown Unknown

Lenoir County Facility Confirmed

1" Diameter PVC 

3" PVC Outer Casing

155' Deep

75-100' Screen

Equipment Washing Community

Lenoir County Sanitary Landfill
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Lenoir County Sanitary Landfill Sampling History

Date Action

October 7, 1980 MW-1 installed
October 8, 1980 MW-2 installed

September 25, 1991 MW-4 installed
September 26, 1991 MW-3 installed

May 27, 1992 MW-5 installed
February 1994 Completed Ground and Surface Water Monitoring System

August 24, 1994 MW-8, MW-10 installed (MW-6?)
August 25, 1994 MW-9 installed

September 9, 1994 Background Sampling – Appendix I
October 28, 1994 Background Sampling – Appendix I
January 6, 1995 Background Sampling – Appendix I

February 24, 1995 Background Sampling – Appendix I
July 17, 1995 Sampling – Appendix II

January 23, 1996 Sampling – Appendix I
July 25, 1996 Sampling – Appendix II

January 14, 1997 Sampling – Appendix I
July 11, 1997 Sampling – Appendix I

August 22, 1997 Sampling – Appendix I
January 21, 1998 Sampling – Appendix II
February 27, 1998 MW-5 abandoned

July 27, 1998 Sampling – Appendix II
January 6, 1999 Sampling – Appendix II
March 31, 1999 MW-11, MW-12 installed
June 29, 1999 Sampling – Appendix II

January 27, 2000 Sampling – Appendix II
February 23, 2000 Sampling – Appendix II (MW-11, MW-12)

July 17, 2000 Sampling – Appendix II
January 24, 2001 Sampling – Appendix II

July 11, 2001 Sampling – Appendix II
January 10, 2002

July 8, 2002

January 22, 2003

July 7, 2003

January 22, 2004

July 12, 2004

January 26, 2005

July 14, 2005

January 25, 2006

July 13, 2006

January 17, 2007

Sampling – Appendix I (MW-3, MW-6, MW-9) Appendix II (MW-1, MW-4, MW-
8, MW-10, MW-11, MW-12)
Sampling – Appendix I (MW-1, MW-4, MW-6, MW-9, MW-11, MW-12) 
Appendix II (MW-3)
Sampling – Appendix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-3)
Sampling – Appnedix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-1, MW-3)
Sampling – Appendix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-1, MW-3)
Sampling – Appendix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-1, MW-3)
Sampling – Appendix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-1, MW-3)
Sampling – Appendix I (MW-4, MW-6, MW-9, MW-11, MW-12) Appendix II 
(MW-1, MW-3)
Sampling – Appendix I (MW-1, MW-4, MW-6, MW-9, MW-11, MW-12) 
Appendix II (MW-3)
Sampling – Appendix I (MW-1, MW-4, MW-6, MW-9, MW-11, MW-12) 
Appendix II (MW-3)
Sampling – Appendix I (MW-1, MW-4, MW-6, MW-9, MW-11, MW-12) 
Appendix II (MW-3)
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Background Sample Summary

Well ID Sample Date Result Unit Exceedance

MW-9 Arsenic 09/09/1994 0.013 mg/l 0.01 0.05
MW-8 Beryllium, total 01/06/1995 0.002 mg/l 0.002
MW-9 Beryllium, total 09/09/1994 0.003 mg/l 0.002
MW-10 Chromium, total 09/09/1994 0.033 mg/l 0.01 0.05
MW-3 Chromium, total 01/06/1995 0.022 mg/l 0.01 0.05
MW-4 Chromium, total 09/09/1994 0.01 mg/l 0.01 0.05
MW-8 Chromium, total 02/24/1995 0.012 mg/l 0.01 0.05
MW-9 Chromium, total 09/09/1994 0.021 mg/l 0.01 0.05
MW-9 Cobalt, total 09/09/1994 0.019 mg/l 0.01
MW-3 Lead, total 10/28/1994 0.092 mg/l 0.01 0.015 0.077
MW-3 Lead, total 01/06/1995 0.01 mg/l 0.01 0.015
MW-4 Lead, total 09/09/1994 0.054 mg/l 0.01 0.015 0.039
MW-5 Lead, total 10/28/1994 0.013 mg/l 0.01 0.015
MW-8 Lead, total 09/09/1994 0.027 mg/l 0.01 0.015 0.012
MW-9 Lead, total 09/09/1994 0.01 mg/l 0.01 0.015
MW-10 Zinc 09/09/1994 0.04 mg/l 0.05 1.05
MW-5 Zinc 10/28/1994 0.125 mg/l 0.05 1.05
MW-8 Zinc 09/09/1994 0.142 mg/l 0.05 1.05
MW-9 Zinc 09/09/1994 0.06 mg/l 0.05 1.05

Parameter Name 1 PQL 2 NCGW2L 3

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit
3 NCGW2L = North Carolina Ground Water 2L Standard
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Historical Subtitle D Inorganic Soil Sample Results

Well ID Sample Date Result Unit Exceedance

LAGOON Barium, total 01/24/2007 82 ug/l 60 2000
MW-13 Barium, total 01/17/2007 91 ug/l 60 2000
MW-17 Barium, total 01/17/2007 64 ug/l 60 2000
SW-3 Barium, total 01/17/2007 150 ug/l 60 2000
SW-3 Cadmium, total 01/25/2006 0.001 mg/l 0.001 0.0018
SW-3 Cadmium, total 01/17/2007 1 ug/l 1 1.75
MW-13 Chromium, total 07/12/2004 0.034 mg/l 0.01 0.05
MW-13 Chromium, total 01/26/2005 0.034 mg/l 0.01 0.05
MW-15 Chromium, total 07/12/2004 0.026 mg/l 0.01 0.05
MW-15 Chromium, total 01/26/2005 0.013 mg/l 0.01 0.05
MW-16 Chromium, total 07/12/2004 0.048 mg/l 0.01 0.05
MW-16 Chromium, total 09/16/2004 0.014 mg/l 0.01 0.05
MW-17 Chromium, total 07/12/2004 0.024 mg/l 0.01 0.05
MW-17 Chromium, total 01/26/2005 0.013 mg/l 0.01 0.05
MW-18 Chromium, total 07/12/2004 0.033 mg/l 0.01 0.05
MW-18 Chromium, total 09/16/2004 0.031 mg/l 0.01 0.05
SW-3 Chromium, total 01/25/2006 0.014 mg/l 0.01 0.05
SW-3 Chromium, total 01/17/2007 14 ug/l 7 50
LAGOON Cobalt, total 01/26/2005 0.01 mg/l 0.01
MW-13 Cobalt, total 05/12/2004 0.012 mg/l 0.01
MW-16 Copper 05/12/2004 0.27 mg/l 0.2 1
MW-18 Copper 05/12/2004 0.88 mg/l 0.2 1
MW-13 Lead, total 05/12/2004 0.014 mg/l 0.01 0.015
MW-13 Lead, total 07/12/2004 0.011 mg/l 0.01 0.015
MW-13 Lead, total 01/26/2005 0.012 mg/l 0.01 0.015
MW-15 Lead, total 07/12/2004 0.014 mg/l 0.01 0.015
MW-15 Lead, total 09/16/2004 0.012 mg/l 0.01 0.015
MW-16 Lead, total 07/12/2004 0.028 mg/l 0.01 0.015 0.013
MW-18 Lead, total 07/12/2004 0.011 mg/l 0.01 0.015
MW-18 Lead, total 09/16/2004 0.011 mg/l 0.01 0.015
SW-3 Lead, total 01/25/2006 0.032 mg/l 0.01 0.015 0.017
SW-3 Lead, total 01/17/2007 28 ug/l 6 15 13
MW-13 Vanadium 07/12/2004 0.063 mg/l 0.04
MW-13 Vanadium 01/26/2005 0.069 mg/l 0.04
MW-15 Vanadium 07/12/2004 0.041 mg/l 0.04
MW-16 Vanadium 07/12/2004 0.077 mg/l 0.04
MW-18 Vanadium 07/12/2004 0.052 mg/l 0.04
MW-18 Vanadium 09/16/2004 0.05 mg/l 0.04
SW-3 Vanadium 01/17/2007 31 ug/l 25
MW-16 Zinc 05/12/2004 0.082 mg/l 0.05 1.05
MW-16 Zinc 07/12/2004 0.066 mg/l 0.05 1.05
MW-18 Zinc 05/12/2004 0.23 mg/l 0.05 1.05
MW-18 Zinc 09/16/2004 0.067 mg/l 0.05 1.05
MW-18 Zinc 01/17/2007 18 ug/l 10 1050
SW-3 Zinc 01/17/2007 23 ug/l 10 1050

Parameter Name 1 PQL 2 NCGW2L 3

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit
3 NCGW2L = North Carolina Ground Water 2L Standard
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Time Series Plot
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MODFLOW 5 Year Simulation
1995 VOC Concentration
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2000 VOC Concentration
MODFLOW 10 Year Simulation
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MODFLOW 11 Year Simulation
2001 VOC Concentration
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2002 VOC Concentration
MODFLOW 12 Year Simulation
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MODFLOW 25 Year Simulation
2015 VOC Contamination
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2025 VOC Contamination
MODFLOW 35 Year Simulation
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MODFLOW 45 Year Simulation
2035 VOC Contamination
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2040 VOC Contamination
MODFLOW 50 Year Simulation
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