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1 INTRODUCTION 

1.1 Site Background 

1.1.1 Site History 

The Wayne County Construction and Demolition (C&D) landfill is located at 460 S Landfill Road (SR 1129), 

Dudley, Wayne County, North Carolina.  A topographical map showing the location of the site is included as 

Plate 1.  Wayne County C&D landfill operates under permit #96-01.  The C&D Landfill is operated within the 

area covered under the transition plan.  Prior to operating as a C&D landfill, the site operated as a Municipal 

Solid Waste (MSW) unlined sanitary landfill that consisted of two units.  One unit was closed prior to October 

1991.  This unit was closed with a 24 inch final soil cover.  The second unit was closed by December 31, 1998, 

with a cohesive cap of 18 inches of soil liner with permeability of 1 x 10-5 cm/sec, and 18 inches of erosive 

layer.[15]  The C&D landfill was constructed and is operating on top of the second MSW unit.  Adjacent to the 

C&D landfill and utilizing the same scale house is the existing Subtitle D MSW landfill, which operates under 

permit #96-06.  A facility map showing the locations of both permitted facilities is included as Plate 2.   

 

1.1.2 Sampling History 

Four monitoring wells (MW-1, MW-2, MW-3, and MW-4) were installed in August 1990.  Well construction 

records are provided in Appendix A and a summary of monitoring well details is provided as Table 1.  Initial 

sampling of these monitoring wells occurred on March 21, 1991 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 12, 1992, September 28, 1992, March 11, 1993 and September 20, 

1993.  Sample results for these events are available in the Transition Plan. 

 

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

part of the Transition Plan.[15]  The SAP is included in Appendix D.  As part of the SAP, monitoring wells 

MW-5, MW-6, MW-7 and MW-8 were installed in August 1994.  Appendix I sampling was initiated in 

September 1994 with background sampling occurring on September 9, 1994, October 10, 1994, January 5, 

1995, and March 23, 1995.  Appendix II sampling was performed on monitoring wells MW-2, MW-3, MW-4, 

MW-5, MW-6, MW-7, and MW-8 on July 18, 1995.  Naphthalene was detected in MW-6 and was the only 

non-Appendix I constituent detected.  Appendix I sampling was performed semi annually until March 1998.  

MW-6 was sampled for Naphthalene in February 1996 and was a non-detect.  Appendix II sampling was 
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performed on monitoring wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8 in March 

1998.  Bis(2-ethylhexyl)phthalate was detected in MW-1 and MW-3 and Mercury was detected in MW-4.  

Bis(2-ethylhexyl)phthalate and Mercury were the only non-Appendix I constituents detected.   

 

Background sampling was initiated for Appendix II - Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate in 

September 1998.  Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate were non-detects in the September 

1998 sampling.  Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate were sampled in October 1998, and  

Naphthalene was detected just above the PQL in MW-6.  Mercury and Bis(2-ethylhexyl)phthalate were not 

detected in the October 1998 sampling.  Mercury was detected in MW-8 in December 1998.  Naphthalene and 

Bis(2-ethylhexyl)phthalate were non-detects in December 1998.   

 

Sampling occurs semi annually for Appendix I and Appendix II constituents on selected wells.  A sampling 

history table is included in Appendix B.   

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.  Generally, the site is 

bound by an intermittent drainage to the north and east, SR 1129 to the south, and another intermittent 

drainage to the west.  The drainage features have been reported as dry during the semi annual sampling events.  

The northern drainage separates the site from the existing Subtitle D MSW landfill, and converges with the 

western drainage feature approximately 375 feet northwest of MW-5.  Both drainage features eventually 

converge with Edward Branch approximately 600 feet west of the existing Subtitle D Leachate Lagoon.  

Edward Branch appears to be a perennial feature based on surface water sampling from the existing Subtitle D 

MSW Landfill. 

 

Wetland delineation was performed as part of the MSWLF Facility Site Study for the existing Subtitle D 

MSW landfill.[16]  The delineation identified wetlands in portions of the northern drainage feature.  While a 

wetland delineation has not been performed on the western drainage, heavy vegetative over growth and a 

similar drainage pattern to the northern drainage, leads to the conclusion that much of western drainage feature 

would also be classified as wetland.   
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1.2.2 Geology 

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

Cretaceous Black Creek Formation.  The sediments are made up of white to gray sand that overlies red to 

orange silty sand with layers of clay.  Approximately 10 feet of clay, silty clay or sandy clay at the top of the 

Black Creek Formation acts as the Black Creek confining unit separating the overlying surfical aquifer from 

the underlying Black Creek aquifer.[24]  The Black Creek formation consists of thinly laminated gray to black 

clay interbedded with gray to tan fine to medium grained sand.  The clays and sands of the Black Creek 

formation contain lignitic wood, occasional shell fragments, and glauconite. 

 

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

monitoring wells MW-1, MW-2, MW-3, and MW-4 are limited and vague.  Monitoring wells MW-5, MW-6, 

MW-7, and MW-8 provide a more thorough description of the lithology.  Lithology for MW-5 consists of gray 

sandy silt, clayey sand, and dark gray clayey sand.  MW-6 consists of gray sand and gray sandy clay.  MW-7 

consists of orange mottled gray sandy clay, light gray silty sand/sand, and tan sandy clay.  MW-8 consists of 

gray clayey sand, orange mottled gray silty clay, and tan clayey sand. 

 

The Black Creek confining layer was identified in monitoring well MW-5.  Monitoring Wells MW-6, MW-7 

and MW-8 were terminated prior to encountering the confining layer.  The confining layer was also 

encountered in the Subtitle D MSW Landfill in piezometers P1-5D, P1-8D, P1-9D and P3-18D. 

 

Encountered Black Creek Confining Layer 

Well 
Ground Surface Elevation  

(feet amsl) 

Depth to Black Creek 

Formation (feet) 

Elevation of Black 

Creek Formation 

(feet amsl) 

MW-5 120.56 13.5 107.06 

P1-5D 146.78 32.0 114.78 

P1-8D 145.09 31.5 113.59 

P1-9D 149.51 37.5 112.01 

P3-18D 128.89 17.5 111.39 

 

Geological cross sections were developed first plotting known lithologies for MW-5, MW-6, MW-7, and MW-

8.  Lithologies in MW-1, MW-2, MW-3, and MW-4 were extrapolated from these known lithologies using 

“match line” interpretation from the point where cross sections meet and professional judgment.  The 

confining layer is shown at an elevation of 107 feet amsl based on the encountered elevation in MW-5.  

Thickness of the confining layer is estimated at 10 feet, as identified in published data and encountered 
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observations from piezometer P3-18D.  The extent of the MSW is a general estimation.  Actual depth of waste 

is not known.  Cross sections are shown on Plate 5. 

 

1.2.3 Hydrogeology 

Hydrogeological properties of monitoring wells were reported in SAP.  Slug tests were performed on the 

monitoring wells and are provided in Appendix D.  A summary of slug test results is provided as Table 3.  

Values ranged from a high of 6.30 x 10-3 cm/sec in MW-3, to a low of 3.10 x 10-5 cm/sec in MW-5, with an 

average of 1.10 x 10-3 cm/sec.  Extensive hydrogeological investigations have been performed on the adjacent 

Subtitle D MSW landfill.  These hydraulic conductivities were reviewed from these reports and were found to 

be consistent with SAP reported hydraulic conductivity values. 

 

The confining layer is currently being investigated as part of the Phase 3 expansion to the Subtitle D MSW 

Landfill.  A Shelby tube sample was collected from the upper portion of the confining layer in piezometers P3-

13.  A permeability test identified a conductivity of 5.90 x 10-6 cm/sec.  Boring log and geotechnical 

laboratory results for piezometer P3-13 are included in Appendix A.   

 

Porosities were calculated in the SAP and summarized in Table 4.  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 

Values of total porosity ranged from a high of 40.0% in MW-6 to a low of 31.2% in MW-5.  The calculations 

are included in Appendix D.  Effective porosity values were taken from published values for soil and rocks.  

Effective porosity was reported at 20% for all monitoring wells. 

 

Effective porosity of the confining layer was attempted using the relationship between effective porosity and 

grain-size distribution.  Johnson (1967) compiled a number of published effective porosity values and 

developed a relation between grain size distribution and effective porosity.[13]  Grain size distribution from 

Piezometer P3-13 was applied to the “trilinear graph of textural classification.”  Unfortunately, the grain size 

distribution fell into an area of no samples.  Therefore, published value of 7% will be used as the estimated 
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effective porosity for the sandy clay confining layer.[13][page D-1]  Grain size distribution and the Johnson 

trilinear graph are included in Appendix A. 

 

A more detailed investigation of porosities was performed as part of the Phase 1 and Phase 2 Design 

Hydrogeolgical Studies, which included hydraulic characteristics of lithological units.[17][18]  Included in 

Appendix A are summary tables from these Hydrogeological Studies.  Total porosity values from the Phase 2 

Design were reported to range from 15% to 40% with an average of 32%, while effective porosity values 

ranged from 11% to 27% with an average of 22%.   

1.2.4 Hydrology 

Potable Sources 

Municipal water became available to the surrounding area around 1995-1996.  An updated receptor survey was 

performed in 2007.  No potable water supply wells were identified within 2000 feet of the facility.  The 

receptor survey, performed as part of the transition plan, identified two on-site water supply wells.  The first 

water supply well was a 30 inch diameter well that provided drinking water to the facility.  This well was 

abandoned in 1996 when the facility was connected to municipal water.  No well abandonment record is 

available.  Site personnel confirmed that the well was abandoned with grout and a structure has been installed 

on top of the wells former location.  The second water supply well was used to wash vehicles.  Pump 

connections to this well were removed in 2007.  The well remains in place and serves as a potential sampling 

point.  Well construction records for the second water supply well are included in Appendix A 

 

The receptor survey performed during the transition plan identified 9 properties within 2000 feet of the facility 

as having potable water supply wells.  The updated receptor survey performed in 2007 contacted these 

surrounding property owners/occupants regarding the status of their drinking water source.  A number of wells 

remain but are not in use or are used for irrigation purposes.  A summary of water supply wells is included as 

Table 16. 

 

The 2007 receptor survey identified three previously unidentified wells, located at the nearby hog farm.  The 

property owners were unavailable; however, verbal confirmation from the previous property owner indicated 

that the wells are in the Black Creek Formation and are used for agricultural purposes.   

 

Groundwater Regime 

Regionally, the first aquifer occurs in the unconsolidated soils.  The unconsolidated soils overlie several 

regional confined aquifers.  In the area south of Goldsboro, the Black Creek aquifer underlies the surficial 

aquifer and is confined by the clay/silty clay/sandy clay confining unit.  Discharge of the Black Creek aquifer 
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is into streams where channels cut into it or through upward leakage.[24]  The upward gradient from the Black 

Creek aquifer to the surficial aquifer is currently being observed in Phase 3 piezometers P3-18S and P3-18D.  

Observed groundwater elevations for P3-18S and P3-18D are provided in Appendix A. 

 

Locally, groundwater exhibits flow dynamics that are primarily controlled by drainage features and ultimately 

Edwards Branch.  Groundwater elevations have been recorded during sampling events.  A summary of 

Historical Groundwater Elevation Data is included as Table 2.  Water elevations are fairly consistent; on 

average, groundwater in MW-2, MW-4, MW-6, and MW-7 is 3 to 4 feet below ground surface (bgs).  

Groundwater in MW-3 and MW-5 is at ground surface. Groundwater in MW-1 is 13 feet bgs and groundwater 

in MW-18 is 17 feet bgs.  Groundwater flow is generally west/northwest.  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 

 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 equipotential from the groundwater elevation for the corresponding monitoring well.  

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 17 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.   
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The model grid consists of an area 4600 feet x 2800 feet.  The area was divided into 184 rows, 112 columns 

and 3 layers.  To approximate the aquifer characteristics, each layer was defined with distinct hydraulic 

properties.   

Layer 1 – Tan/Gray Clayey Sand and Orange Mottled Silty Clay 

Layer 2 – Confining layer of the Black Creek Formation 

Layer 3 – Black Creek Formation.   

Estimated hydraulic properties for each lithology were obtained from Design Hydrogeologic Study Phase 1,[17] 

the on going Phase 3 Design Study or the Simulation of Ground-Water Flow in the Coastal Plain Aquifer 

System of North Carolina.[10]. 

 

Hydraulic properties 

 Hydraulic Conductivity 

cm/sec 

Total Porosity  Effective 

Porosity 

Layer 1 2.0 x 10-4 37.6 9 

Layer 2 5.90 x 10-6 37.6 9 

Layer 3 5.29 x 10-3 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.  In a generalized hydrologic cycle, 

ground water recharge is 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.[22]  The Goldsboro 4 SE is located approximately 6.3 miles 

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

inflows onto the site.  The site drainage features are tributary “headwaters” for Edwards Branch.  

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.[10]  Aquifer “storativity, S, [was] developed primarily 

for the analysis of well hydraulics in confined aquifers.”[9][page 61]  Change in aquifer storage in an unconfined 

aquifer system results in an increase/decrease in water level.[8]  This change in aquifer storage is considered 

negligible due to the unconfined nature of the system and the assumption that the system is under steady state 

conditions.[9][page 205]  Estimation of overland run off towards drainage features is dependent on topography.  
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Overland run off is estimated at 5 inches per year.[10]  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 minimum impact. 

 

Drainage features that 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.   

 

Model Calibration 

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

utilizing varied model input and multiple layers, of which the gray silty sand layer was included.  The process 

was repeated to minimize the difference between the computed and observed values.  These models could not 

be accurately calibrated due to limitations in the MODFLOW program, in part due to the discontinuity of the 

layers and ground surface interaction.  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 

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

elevation.  Simulated head elevation differences may be due in part to the site not receiving the estimated 12 

inches per year of recharge, recharge controlled by seasonal fluctuations, which isn’t accounted for in 

MODFLOW, or there may be an unrecognized groundwater divide.   

2 CONTAMINATION CHARACTERIZATION 

2.1 Contamination of Concern 

2.1.1 Inorganic Constituents 

Inorganic constituents Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Manganese, 

Mercury, Nickel, Selenium, Thallium, 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, Barium, Cadmium, Chromium, Lead, 

Tin, and Vanadium.  While these constituents have been detected as statistically significant at least once, only 

Chromium and Vanadium have been detected with any consistency; however, there is no consistency in which 

monitoring wells are identified as being statistically significant.  A summary of statistically significant 
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inorganics is provided in Table 8.  Inorganic constituents detected above 2L include Cadmium, Chromium, 

Lead, Manganese and Mercury.   

 

Inorganic constituents Arsenic, Barium, Beryllium, Cadmium, Chromium, Lead, Nickel, Vanadium, and Zinc 

have been detected in surface water samples.  A summary of historical surface water inorganics is provided in 

Table 7.  Surface waters have been reported by the sampling contractor
*
 as being dry since the February 1998 

sampling event.   

 

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

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

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

an accurate representation of contamination at the facility.”[20][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.[2]  

 

Background sampling detected Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Lead, Nickel, Vanadium 

and Zinc with Cadmium and Lead appearing above 2L levels.  A summary of background sampling results is 

provided in Appendix B.  Sampling results from the Subtitle D landfill were reviewed.  Inorganic constituents 

Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, Nickel, Phosphorous, 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.  The Subtitle D samples are not analyzed for Mercury 

or Manganese.  Thallium and Tin were the only constituents detected in the C&D landfill that were not 

detected in the Subtitle D landfill. 

 

Geochemistry of sediments for the USGS South Goldsboro Quadrangle was retrieved from the USGS National 

Uranium Resources Evaluation (NURE)[23] database.  The presence of metals in NURE soil samples includes, 

but is not limited to, Arsenic, Barium, Beryllium, Chromium, Copper, Lead, Manganese, Nickel, Selenium, 

Vanadium and Zinc.  Cadmium, Mercury and Tin were not detected in the NURE soil sample.  Thallium was 

not analyzed in the NURE soil samples. 

 

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

sediment samples indicate that Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Copper, Lead, 

                                                      

* Sampling and Laboratory analysis performed by Environment 1, Incorporated 114 Oakmont Drive, Greenville, NC 27835. 
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Manganese, Nickel, Vanadium and Zinc are falsely reported, or naturally occurring and don’t represent 

contamination associated with the landfill.    

 

Tin, Thallium and Mercury cannot be attributed to turbidity (falsely reported) or natural occurrence.  Tin was 

detected in well MW-2 during in one sampling event on February 14, 2002.  This singular occurrence indicates 

that Tin was a false positive detection.  Thallium was detected in monitoring wells MW-1, MW-3, MW-4, 

MW-5, MW-6, and MW-7 during one sampling event on August 2, 2000.  The limited occurrence and 

detection in the background well indicates that Thallium was a false positive detection.   

 

Mercury has been detected twice in monitoring well MW-4 and multiple times in monitoring well MW-8.  The 

presence of Mercury consistently being detected in MW-8 and the inability to attribute detects to false positive 

or natural occurrence implies that Mercury was the result of landfill disposal activities.  However, Mercury has 

not been detected since February 2003 and currently is not a constituent of concern. 

2.1.2 Organic Constituents 

 

Organic constituents have been detected in the groundwater from every sampling event.  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 

Chlorobenzene, p-Dichlorobenzene, 2,4-D Acid, Bis(2-ethylhexyl) phthalate, Acetone, BHC Alpha, BHC 

gamma, Xylene, Dieldrin, and Ethylbenzene.  Organic constituents detected above 2L include Benzene, BHC 

gamma, Chlorobenzene, Chloroethene, Ethylene dibromide, and p-Dichlorobenzene.   

 

Organic constituents have not been detected in background monitoring well MW-1.  Recent sampling has 

observed a steady decrease in the frequency of detectable organic constituents.  Provided in Table 11 is the 

February 2007 groundwater sampling results.  Two organic compounds were detected.  Chlorobenzene was 

detected in MW-2 and MW-8 and p-Dichlorobenzene was detected in MW-8.  Included below is a summary of 

detected organic constituents.   
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Detected Organic Constituents  

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 30 30 66 2/6/2007 MW-2, MW-4, MW-6, 

MW-8 

p-Dichlorobenzene 30 26 43 2/06/2007 MW-2, MW-4, MW-6, 

MW-8 

Xylenes 30 19 19 2/05/2003 MW-6 

1,1-Dichloroethane 30 11 13 8/24/1999 MW-2, MW-4, MW-8 

Ethylbenzene 30 12 12 2/10/2000 MW-4, MW-6 

Chloroethene (Vinyl Chloride) 30 4 4 2/20/1996 MW-8 

Acetone 30 2 2 2/05/2003 MW-6 

Benzene 30 1 2 2/05/2003 MW-2, MW-8 

cis-1,2-Dichloroethylene 30 2 2 7/18/1995 MW-8 

Ethylene dibromide 30 1 1 2/22/1999 MW-6 

Methylbenzene (Toluene) 30 1 1 3/23/1995 MW-6 

Trans-1,2-Dichloroethylene 30 1 1 8/27/1997 MW-8 

APPENDIX II – SVOC’S      
Bis(2-ethylhexyl)phthalate 23 3 4 2/19/2004 MW1, MW-3, MW-8 

Naphthalene 24 2 2 10/29/1998 MW-6 

APPENDIX II – Herbicide/Insecticide     
2,4-D Acid 23 2 2 2/19/2004 MW-4, MW-8 

Dieldrin 20 2 2 2/14/2002 MW-2, MW-4 

BHC, alpha 20 1 1 2/05/2003 MW-6 

BHC, gamma 20 1 1 2/05/2003 MW-6 

Endosulfan I 20 1 1 2/22/1999 MW-4 

Endosulfan II 20 1 1 2/08/2001 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 February 2003.  Chlorobenzene and p-

Dichlorobenzene, which are both statistically significant and currently detected, are constituents of concern. 

 

2.2 Contamination Distribution 

Contamination consists of Chlorobenzne and p-Dichlorobenzene and is currently limited to MW-2 and MW-8.  

Chlorobenzene and p-Dichlorobenzene are halogenated aromatic organic compounds.[21]  The current extent of 

VOC contamination is shown on Plate 6 and in cross sections on Plate 5.  The confining layer of the Black 

Creek formation limits contamination to shallow VOC contamination.   
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Physical Characteristics of Constituents of Concern 

Constituent 
Density1 

(g/cm3 at 20°°°°C) 

Henry’s Constant1 

(atm-m3/mol 20°°°°C) 

Water 

Solubility1 (mg/l 

at 20°°°°C) 

Octanol - Water 

Partitioning 

Coefficient1  

(log Kow) 

Soil - Water 

Partitioning 

Coefficient2 Koc 

(mL/g) 

Mobility Class2 

Chlorobenzene 1.11 0.0037 500 2.84 318 Moderate 

p-Dichlorobenzene 1.248 0.0031 19 3.56 594 Low 

1Data obtained from Environmental Biotechnology: Principles and Applications [21] 

2 Data obtained from Applied hydrogeology 3rd ed.[8] 

 

The nature of the constituents with low Octanol/Water Partitioning Coefficients is to have a “relative tendency 

for an organic compound to remain dissolved in water rather than be adsorbed in soil.”[8][page 467]  Thus the 

higher attraction to the aquifer solids the slower it moves.[19]  Octanol/Water Partitioning Coefficients have 

been characterized into mobility class by Fetter (1994); Chlorobenzene has been characterized as moderate and 

p-Dichlorobenzene has been characterized as low.   

2.3 Source Control Measures 

The first unit of the MSW landfill stopped receiving waste by October 1991 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.  The majority of surrounding property is owned and controlled by 

Wayne County and is used as the Subtitle D Landfill or current/future borrow site for daily cover in the 

Subtitle D landfill.  The boundary to the west of the site is a vacant private residence.  The property line is the 

center of the western drainage feature, which is bounded by a wetland area.   

 

A methane extraction system was installed on both units of the MSW landfill, as seen in Plate 2.  The methane 

extraction unit was initiated in 2002 and has run continuously since that time.  It is highly likely that the 

methane extraction system resulted in the sudden decline in contamination associated with the site. 

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.  As with the development of the model in 

MODFLOW, MT3D96 transport was calibrated with a trial and adjustment procedure.  The retardation 

coefficent and dispersion were calibrated using the trial and adjustment procedure.  The plume model was 

calibrated to time periods 1995, 2000, and 2001.  The initial simulation period was selected to begin in 1990, 

which roughly coincides with the installation of the soil cover the eastern unit of the site.  Target step periods 

of 5 years (1995), 10 years (2000), 11 years (2001), 17 years (2007), 25 years (2015), 35 years (2025), and 50 

years (2040) were simulated. 
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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.  

Consequently, the model simulated continued presence of contaminants in MW-4 and MW-6, in and after 

2007, while sample results are contrary to this simulation.  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.   

2.3.2 Sorption 

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

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

d
d K

n
R

ρ
+=1 [8][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 2 Design 

Hydrogeological Study where the average dry unit weight was 110.7 pcf (1.77 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. [8]  An overly conservative value for 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.”[14]   

 

Coefficient of Retardation 

Constituent R 

Chlorobenzene 16.6 

p-Dichlorobenzene 30.2 

 

The transport velocity of the contamination is 

R

v
v x

c = [7] 

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

 vx is the average linear velocity (ft/yr) 

 R is the retardation coefficient 
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Constituent Velocity 

 

 

 

Time to relevant point of compliance 

(approx. 50 ft from MW-2) 

(approx. 225 ft from MW-8) 

Monitoring Well Chlorobenzene p-Dichlorobenzene Chlorobenzene p-Dichlorobenzene 

MW-2 1.86 ft/year 1.02 ft/year 26.9 years 49.0 years 

MW-8 0.66 ft/year 0.36 ft/year 340.9 years 625 years 

 

Linear velocity was obtained from Table 17.   

2.4 Groundwater End Use 

Groundwater flow is toward the drainage features where it discharges into Edwards Branch.  Edwards Branch 

empties into Thoroughfare Swamp, which merges with Falling Creek then 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. 

(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 

contact. 

 

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 
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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.
[3]

 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”, and “Not likely to be carcinogenic to humans”.
[3]

 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, Chlorobenzene and p-Dichlorobenzene.
[2]

  

Chlorobenzene is reported to be “not classifiable as to human carcinogenicity” and p-Dichlorobenzene is 

reported to have “not undergone a complete evaluation and determination under USEAP’s IRIS program for 

evidence of human carcinogenic potential”.
[2]

 

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 enduce 

adverse effects based on dose, exposure rate, duration, and 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 contaminants 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 
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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 from the maximum observed concentrations and the current concentrations for the 

contaminants of concern.  

 

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 were compared to RfD values 

by generating hazard index values.  If a hazard index value 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 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 

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 from the maximum observed concentrations and the current concentrations for the 

contaminants of concern.  

 

Contaminants of concern are not listed as having carcinogenic properties.  Non-carcinogenic LADD values 

were 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 contamination contact is considered minimal based on historic 

and current concentrations and limited to locations within the facility 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 limited to within 100 feet of the property line at MW-2.  The 

site can be considered low risk.   

                                                      

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

∂ Assumed values based on EPA published values.[3][4][5][6] 
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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.  Contamination of concern is halogenated aromatic compounds.  Halogenated aromatic 

compounds have been shown to decompose under anaerobic conditions.[12]  They have a moderate to low 

mobility class and a low Henry’s constant which will allow stripping via vapor extraction and bioventing.   

3.2 Institutional Controls 

Several institutional control measures have been implemented to restrict access 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 runs the length of Landfill Road.  Heavy vegetation limits access from other areas.  Wayne County 

owns the majority of the property surrounding the facility, with the exception of the vacant property located 

due west, residential houses southwest of MW-7 across Landfill Road, and residential property southeast of 

the landfill along Landfill Road.  Plate 7 shows the location of surrounding properties not owned by Wayne 

County.  Public water is available to the surrounding area.  Access to groundwater at the facility is controlled 

by locked monitoring wells.   

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.”[19][page 392]  As 

with the first unit, side slopes of the second unit were closed with a 24 inch soil cap and vegetative cover.  The 

top of 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 from the landfill and is not impounded on the 

landfill.   

3.4 Landfill Gas Controls 

Landfill gas is controlled with an active landfill gas collection system that began operation in 2002.  The gas 

collection system consists of 25 Vertical Gas Collection Wells installed in unit 1 and 22 Vertical Gas 

Collection Wells installed in unit 2 of the sanitary landfill.  Landfill gas is extracted from the wells via 

collection piping and a vacuum system.  Collected gas is then flared off.  Flare off of the collected gas operates 

under North Carolina Department of Environment and Natural Resources Air Quality Permit No. 08885T02.  

The significant decrease of contamination in monitoring wells can be attributed to the implementation of the 

active landfill gas collection system.   
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3.5 Groundwater Technologies 

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

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

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

� Destructive process that chemically or biologically destroys 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 of moderate to slow moving, degradation under anaerobic 

decomposition, and low Henry’s constant.   

 

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 

the measure of pump and treat was not addressed.  Pump and treat is limited in that it utilizes water as a carrier 

and is not affective at totally removing the contamination.[19]  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 containment of contamination, nor does it address the source area 

of 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 chlorobenzenes through reductive 

dechlorination[7] and anaerobic decomposition.[12]   

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.   
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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.  As with 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 a 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 use single injection points or permanent injection points.   

 

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

and hydrogen peroxide.  As with VE and AS, 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 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 adsorption 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.[19]   
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3.5.6 Constructed Wetland 

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

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

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

Constructed wetlands passively purify contaminates through enhancement of the natural processes of 

degradation, sorption, and phytoremediation.   

 

4 SUMMARY CONCLUSIONS 

4.1 Conclusions – Selection of Remedy 

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

alternatives. 

• Contamination is below 2L levels and is limited to two monitoring wells (MW-2 and MW-8). 

• Contamination is within the relevant point of compliance. 

• Contamination has been decreasing since installation of the soil caps and landfill gas extraction.  (See 

time series plot in Appendix B). 

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

• Anaerobic conditions exist in the natural wetlands. 

• Phytoremediation is occurring under natural conditions. 

• Constituent velocity is extremely slow. 

• Contamination is below risk exposure levels. 

• Contamination is limited to surficial aquifer. 

• Modeling shows that contamination is maintained within the relevant point of compliance of 50 feet of 

the property line or 250 feet from the waste limit. 

 

The most cost effective and efficient system for remediation is Monitored Natural Attenuation (MNA).  Costs 

associated with MNA are already incorporated into the operational costs of the facility.  Protocol for 

monitoring and demonstration of the MNA process will be addressed in the Corrective Action Plan.   

4.2 Public Meeting 

Upon acceptance of the remediation alternative, a public meeting will be conducted to discuss the results of the 

Assessment of Corrective Measures.  Prior to the meeting, the ACM report will be made available for public 

review. 
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TABLES 



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 08/28/1990 161.68 163.26 562296.5300 2279079.6200 2 8 20-25 - Sampling Plan

MW-2 08/28/1990 132.78 134.52 561999.8800 2275661.9500 2 8 10-15 - Sampling Plan

MW-3 08/27/1990 133.03 134.81 562912.8422 2276867.5503 2 8 12-18 - Sampling Plan

MW-4 08/28/1990 148.17 150.20 562860.4200 2278629.5700 2 8 10-15 - Sampling Plan

MW-5 08/31/1994 120.56 124.78 562686.3000 2275741.6800 2 8 3-18 Y Sampling Plan

MW-6 08/31/1994 143.62 145.53 563012.3600 2277910.6000 2 8 3.14-18.14 - Sampling Plan

MW-7 08/31/1994 140.74 143.59 561293.3700 2276123.5500 2 8 4-19 - Sampling Plan

MW-8 08/30/1994 160.88 161.88 561825.8000 2277906.8800 2 8 14-29 - Sampling Plan

Supply Well 08/29/1990 - 165.72 562039.2415 2277271.9898 2 8 75-80 - Sampling Point

NOTE:

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

Wayne County Dudley



Table 2:  Historical Groundwater Elevations

WELL 9/8/1994 10/20/1994 1/1/1995 3/23/1995 7/18/1995 2/20/1996 8/29/1996 2/4/1997 8/27/1997 2/11/1998 3/12/1998 9/2/1998

MW-1 147.87 147.28 146.43 150.57 - 149.50 148.34 150.70 146.77 152.82 153.70 149.12

MW-2 129.50 129.30 129.24 130.27 130.26 130.21 129.25 130.10 128.58 - 130.50 130.11

MW-3 - - 134.00 - - - - - - - - -

MW-4 143.55 143.44 - 143.90 143.89 144.09 143.69 144.37 143.14 144.26 144.35 144.18

MW-5 120.90 120.79 120.72 121.40 121.49 121.15 121.03 121.32 120.57 121.40 121.21 121.00

MW-6 139.96 139.91 139.48 140.26 140.63 140.59 139.72 140.47 138.94 140.71 140.75 140.49

MW-7 136.17 135.18 134.46 139.07 138.59 138.64 135.23 138.55 133.84 139.83 139.93 137.02

MW-8 143.89 - 142.17 144.87 144.90 144.91 143.87 145.84 142.77 145.00 145.63 144.71

WELL 10/29/1998 12/2/1998 2/22/1999 8/24/1999 2/10/2000 8/2/2000 2/8/2001 8/9/2001 2/14/2002 8/22/2002 2/5/2003 8/14/2003

MW-1 148.83 147.86 150.51 147.84 151.54 147.33 146.74 148.41 146.97 145.71 145.46 148.96

MW-2 129.44 129.34 130.15 129.41 130.34 129.54 129.29 129.33 130.08 128.23 129.05 130.11

MW-3 - 134.53 - 134.21 - - 133.97 134.11 134.18 133.13 133.26 -

MW-4 143.84 143.65 144.13 143.51 144.49 143.51 143.38 143.39 143.54 142.25 142.43 143.65

MW-5 120.78 120.90 121.03 120.92 121.14 121.66 121.36 121.58 121.98 121.33 121.30 122.28

MW-6 139.62 - 140.44 140.06 140.62 139.98 139.64 138.92 140.50 138.56 139.07 140.91

MW-7 135.27 134.67 138.87 135.67 139.27 135.75 134.25 135.06 136.48 133.08 133.49 138.79

MW-8 144.09 143.20 144.74 142.97 145.64 142.90 141.92 142.67 141.95 140.86 140.28 143.24

WELL 2/19/2004 2/21/2005 8/8/2005 2/6/2007
Observed 

High

Observed 

Low
Difference Average

MW-1 148.44 147.79 148.16 150.06 153.70 145.46 8.24 148.66

MW-2 130.29 129.68 128.99 130.36 130.50 128.23 2.27 129.66

MW-3 - 134.31 134.03 - 134.53 133.13 1.40 133.97

MW-4 147.30 143.59 143.28 144.31 147.30 142.25 5.05 143.82

MW-5 121.92 121.54 121.68 122.25 122.28 120.57 1.71 121.31

MW-6 141.29 140.02 139.88 140.95 141.29 138.56 2.73 140.09

MW-7 138.24 136.04 134.88 139.59 139.93 133.08 6.85 136.64

MW-8 143.19 142.96 142.45 144.76 145.84 140.28 5.56 143.57

Wayne County Dudley



Table 3:  Summary of Slug Test Results

Well
Screen Interval 

(BGS)

Initial DTW 

(BTOP)

Initial Head 

Change
K (cm/sec) Lithology

MW-1 20-25 15.82 15.82 5.40E-04 Sand

MW-2 10-15 5.57 5.57 3.00E-04 Sand

MW-3 12-18 5.67 1.17 6.40E-03 Sand

MW-4 10-15 6.89 4.19 9.90E-04 Sand

MW-5 3-18 3.60 1.50 3.10E-05 Clayey Sand

MW-6 3.14-18.14 6.59 5.59 1.60E-04 Sand/Sandy Clay

MW-7 4-19 8.50 0.80 7.30E-05 Sandy Clay/Silty Sand

MW-8 14-29 19.73 2.43 3.40E-04 Clayey Sand

1.10E-03 6.40E-03

3.20E-04 3.10E-05

2.16E-03 8

Information obtained from Wayne County Transition Plan completed April 1994

Table 4: Summary of Soil Geologic Properties

Well Lithology
Specific 

Gravity
Dry Density

Total Porosity 

(%)

Effective Porosity 

(%)

MW-1 Sand 2.72 110 35.2 20

MW-2 Sand 2.72 110 35.2 20

MW-3 Sand 2.72 110 35.2 20

MW-4 Sand 2.72 110 35.2 20

MW-5 Clayey Sand 2.68 115 31.2 20

MW-6 Sand/Sandy Clay 2.67 100 40.0 20

MW-7 Sandy Clay/Silty Sand 2.69 110 34.5 20

MW-8 Clayey Sand 2.70 105 37.7 20

Information obtained from Wayne County Transition Plan completed April 1994

Summary Statistics

Mean

Median

Sandard Deviation

Maximum

Minimum

Count
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Table 5:  Summary of Field Parameters

Name 9/8/1994 10/20/1994 1/1/1995 3/23/1995 7/18/1995 2/20/1996 8/29/1996 2/4/1997 8/27/1997 2/11/1998 3/12/1998

pH 7.3 5.2 6 6 - 4.8 5.7 6.1 5.5 5 4.8

Temperature 16 18 16 15 - 16 18 16 18 0 15

Conductivity 18 13 12 13 - 16 16 19 12 17 20

pH 5.9 6 6 5.9 5.7 5.9 6.1 6 6 6 6.4

Temperature 21 20 13 15 21 14 22 11 23 12 11

Conductivity 1400 1200 1400 1400 1600 1700 1300 1400 1400 1400 1200

pH 6.6 5.1 4.6 6.4 6.3 4.4 4.6 4.6 4.9 4.3 4.2

Temperature 23 19 13 17 23 15 19 16 19 16 15

Conductivity 34 32 34 35 44 140 30 29 31 35 26

pH 5.1 4.4 4.4 4.9 4.7 4.4 4.4 4.4 4.6 4.4 4

Temperature 22 20 13 15 19 15 19 14 19 15 13

Conductivity 200 200 150 140 140 140 140 200 230 150 220

pH 5.1 5 4.6 4.9 5.1 4.6 6.2 4.7 6.2 4.4 5

Temperature 24 21 16 20 23 15 24 16 23 17 14

Conductivity 42 46 48 42 44 45 110 42 37 18 36

pH 5.5 5.6 5.8 5.5 5.6 5.4 5.6 5.7 5.9 5.5 5.4

Temperature 24 20 13 15 26 14 24 11 24 12 11

Conductivity 340 470 760 370 350 410 470 420 880 240 210

pH 5.8 4.7 4.7 5.7 4.9 4.4 4.1 4.8 4.7 4.6 4.4

Temperature 23 20 15 19 23 13 22 13 21 13 12

Conductivity 65 51 44 61 47 54 38 53 46 72 52

pH 5.1 4.8 4.8 4.7 4.9 4.4 4.4 4.5 5 4.4 4.4

Temperature 20 20 20 17 22 16 19 66 18 17 15

Conductivity 100 65 65 72 68 60 54 16 58 72 100

pH 6.7 6.7 6.5 6.6 - 7.1 4.8 7.4 7 7 -

Temperature 28 28 12 16 - 14 24 10 24 10 -

Conductivity 1400 1400 66 3800 - 2100 41 1600 670 2200 -

pH 7.1 7.1 - 6.4 - 5.9 8.2 6.4 - 5.9 -

Temperature 24 24 - 17 - 13 22 10 - 14 -

Conductivity 150 150 - 110 - 110 1200 450 - 140 -

pH 6 6 - 6.4 - - 5.8 - - 6.6 -

Temperature 24 24 - 19 - - 24 - - 12 -

Conductivity 590 590 - 730 - - 220 - - 910 -

S
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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

S
W

-1
S

W
-2

S
W

-3
M

W
-5

M
W

-6
M

W
-7

M
W

-8
M

W
-1

M
W

-2
M

W
-3

M
W

-4

9/2/1998 10/29/1998 12/2/1998 2/22/1999 8/24/1999 2/10/2000 8/2/2000 2/8/2001 8/9/2001 2/14/2002 8/22/2002

4.8 5.4 5.7 5.4 5.6 5.3 5.4 5 5.2 5.1 5.55

19 18 18 13 22 16 18 17 18 15 20

140 20 12 100 18 19 17 15 13 20 18

6 6.4 6.2 6.7 6.4 6.1 6.1 6.1 5.8 6 6.1

22 20 17 10 22 12 23 12 21 11 23

1500 1200 1100 440 1100 1400 1400 1400 1500 1100 1100

4.2 4.7 4.8 5.3 5.6 4.8 6.2 4 5.5 4.5 7.5

20 19 19 15 22 15 19 13 20 15 21

340 30 25 10 35 40 34 360 30 33 26

4.2 4.5 4.4 5.4 4.7 4.6 4.4 4.1 4.6 4.7 7.6

21 20 18 12 21 12 18 12 19 14 22

350 300 220 120 260 420 320 170 87 60 38

5.1 4.8 5.4 5.5 6.1 5 5.3 4.9 5.3 4.7 6.7

23 21 20 10 24 17 22 13 21 17 23

420 380 32 28 48 50 44 49 45 48 40

5.4 6 6.1 6 5.7 5.5 6 5.5 5.2 5.5 6.6

26 21 18 12 24 11 53 13 23 12 23

270 410 490 100 190 180 380 260 180 180 130

4.1 4.6 5.8 5.4 5 5.4 4.5 4.3 4 5 6.9

23 21 18 11 23 10 22 13 20 11 23

66 530 40 32 880 61 62 56 73 70 54

4.4 4.8 4.9 5.7 5 4.8 4.8 4.5 4.6 4.8 7.6

20 19 19 12 21 17 20 13 20 16 20

80 62 47 19 74 120 77 74 1100 120 140

7.7 - - - 6.7 - 8.6 - 6.7 - 7.8

27 - - - 24 - 29 - 28 - 26

1200 - - - 820 - 630 - 640 - 670

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -
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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

S
W

-1
S

W
-2

S
W

-3
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W
-5
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W
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W
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W
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-2
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W
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2/5/2003 8/14/2003 2/19/2004 8/25/2004 2/21/2005 8/8/2005 2/23/2006 8/28/2006 2/6/2007

5.2 5.1 5 5.3 5.2 5.1 5.1 5.2 4.9

17 20 17 19 18 19 19 20 17

19 18 18 20 26 24 183 22 19

6.5 6.4 6.4 5.2 6.4 6.3 6.3 6.4 6.4

11 24 12 22 13 21 15 22 12

1278 1064 1086 1081 1209 1263 1308 1326 1401

4.5 5.2 4.1 5.7 5.1 4.9 5.3 5.1 5.1

15 25 16 19 17 21 19 20 15

46 51 51 37 37 43 42 49 40

4.9 5.2 4.7 5 4.7 5 4.8 5 4.7

15 23 15 19 15 19 17 19 14

49 34 41 47 55 52 40 41 58

4.5 5.2 4.1 5.8 5.4 4.9 5.8 5.9 5.3

16 23 17 22 17 19 21 15

145 34 90 63 71 61 79 101 64

5.7 5 4.3 4.6 4.6 4.5 4.3 4.5 4.4

11 24 12 22 12 14 22 11

213 345 441 260 346 243 328 225 223

4.4 4.9 4.7 4.4 4.6 4.3 4.4 4.3 4.8

14 26 11 22 13 16 24 14

145 110 149 103 147 168 309 473 680

5.1 4.6 4.7 4.5 4.7 4.9 4.7 4.8 4.6

17 21 17 19 17 19 20 22 15

149 142 146 150 122 115 48 90

- 7.1 - - - - - - -

- 24 - - - - - - -

- 256 - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -

- - - - - - - - -
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Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit Exceedance

MW-2 Arsenic 02/11/1998 0.011 mg/l 0.01 0.05
MW-2 Arsenic 09/02/1998 0.014 mg/l 0.01 0.05
MW-2 Arsenic 08/02/2000 0.01 mg/l 0.005 0.05
MW-2 Arsenic 08/22/2002 0.021 mg/l 0.01 0.05
MW-2 Arsenic 02/05/2003 0.017 mg/l 0.01 0.05
MW-2 Arsenic 08/25/2004 0.016 mg/l 0.01 0.05
MW-2 Arsenic 08/08/2005 0.016 mg/l 0.01 0.05
MW-2 Arsenic 02/23/2006 0.012 mg/l 0.01 0.05
MW-2 Arsenic 08/28/2006 0.016 mg/l 0.01 0.05
MW-2 Arsenic 02/06/2007 11 ug/l 10 50
MW-3 Arsenic 08/22/2002 0.011 mg/l 0.01 0.05
MW-3 Arsenic 08/28/2006 0.018 mg/l 0.01 0.05
MW-5 Arsenic 09/08/1994 0.018 mg/l 0.01 0.05
MW-5 Arsenic 07/18/1995 0.029 mg/l 0.01 0.05
MW-5 Arsenic 02/05/2003 0.028 mg/l 0.01 0.05
MW-6 Arsenic 09/02/1998 0.013 mg/l 0.01 0.05
MW-7 Arsenic 02/11/1998 0.01 mg/l 0.01 0.05
MW-7 Arsenic 09/02/1998 0.011 mg/l 0.01 0.05
MW-7 Arsenic 08/02/2000 0.013 mg/l 0.01 0.05
MW-7 Arsenic 08/08/2005 0.027 mg/l 0.01 0.05
MW-7 Arsenic 02/23/2006 0.048 mg/l 0.01 0.05
MW-7 Arsenic 02/06/2007 16 ug/l 10 50
MW-8 Arsenic 02/23/2006 0.01 mg/l 0.01 0.05
MW-8 Arsenic 08/28/2006 0.011 mg/l 0.01 0.05
MW-2 Barium, total 02/06/2007 147 ug/l 100 2000
MW-6 Barium, total 08/14/2003 0.587 mg/l 0.5 2
MW-6 Barium, total 02/19/2004 0.731 mg/l 0.5 2
MW-6 Barium, total 02/06/2007 334 ug/l 100 2000
MW-7 Barium, total 02/06/2007 143 ug/l 100 2000
MW-8 Barium, total 02/06/2007 129 ug/l 100 2000
Supply Well Barium, total 03/07/2007 25.8 ug/l 0.2 2000
MW-5 Beryllium, total 09/08/1994 0.002 mg/l 0.002
MW-5 Beryllium, total 10/20/1994 0.002 mg/l 0.002
MW-5 Beryllium, total 07/18/1995 0.007 mg/l 0.002
MW-5 Beryllium, total 02/05/2003 0.002 mg/l 0.002
MW-3 Cadmium, total 07/18/1995 0.002 mg/l 0.001 0.0018 0.0003
MW-3 Cadmium, total 09/02/1998 0.0045 mg/l 0.001 0.0018 0.0028
MW-3 Cadmium, total 08/14/2003 0.002 mg/l 0.001 0.0018 0.0003
MW-4 Cadmium, total 08/22/2002 0.001 mg/l 0.001 0.0018
MW-5 Cadmium, total 09/08/1994 0.007 mg/l 0.001 0.0018 0.0053
MW-5 Cadmium, total 10/20/1994 0.004 mg/l 0.001 0.0018 0.0023
MW-5 Cadmium, total 03/23/1995 0.001 mg/l 0.001 0.0018
MW-5 Cadmium, total 07/18/1995 0.016 mg/l 0.001 0.0018 0.0143
MW-5 Cadmium, total 02/20/1996 0.002 mg/l 0.001 0.0018 0.0003
MW-5 Cadmium, total 02/04/1997 0.001 mg/l 0.001 0.0018
MW-5 Cadmium, total 08/27/1997 0.003 mg/l 0.001 0.0018 0.0013
MW-5 Cadmium, total 02/11/1998 0.0014 mg/l 0.001 0.0018
MW-5 Cadmium, total 02/14/2002 0.001 mg/l 0.001 0.0018
MW-5 Cadmium, total 02/05/2003 0.004 mg/l 0.001 0.0018 0.0023
MW-5 Cadmium, total 08/14/2003 0.002 mg/l 0.001 0.0018 0.0003
MW-5 Cadmium, total 08/25/2004 0.003 mg/l 0.001 0.0018 0.0013
MW-5 Cadmium, total 08/08/2005 0.003 mg/l 0.001 0.0018 0.0013
MW-5 Cadmium, total 02/23/2006 0.001 mg/l 0.001 0.0018

Parameter Name1 PQL2 NCGW2L3



Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-5 Cadmium, total 02/06/2007 1 ug/l 1 1.75
MW-6 Cadmium, total 08/29/1996 0.001 mg/l 0.001 0.0018
MW-6 Cadmium, total 08/25/2004 0.001 mg/l 0.001 0.0018
MW-6 Cadmium, total 02/21/2005 0.004 mg/l 0.001 0.0018 0.0023
MW-6 Cadmium, total 02/23/2006 0.002 mg/l 0.001 0.0018 0.0003
MW-6 Cadmium, total 02/06/2007 1 ug/l 1 1.75
MW-7 Cadmium, total 02/06/2007 7 ug/l 1 1.75 5.25
MW-1 Chromium, total 02/05/2003 0.013 mg/l 0.01 0.05
MW-1 Chromium, total 02/19/2004 0.013 mg/l 0.01 0.05
MW-1 Chromium, total 08/25/2004 0.012 mg/l 0.01 0.05
MW-1 Chromium, total 02/21/2005 0.013 mg/l 0.01 0.05
MW-2 Chromium, total 02/20/1996 0.01 mg/l 0.01 0.05
MW-2 Chromium, total 08/29/1996 0.01 mg/l 0.01 0.05
MW-2 Chromium, total 08/27/1997 0.014 mg/l 0.01 0.05
MW-2 Chromium, total 08/02/2000 0.012 mg/l 0.01 0.05
MW-2 Chromium, total 08/09/2001 0.018 mg/l 0.01 0.05
MW-2 Chromium, total 08/14/2003 0.012 mg/l 0.01 0.05
MW-3 Chromium, total 08/29/1996 0.012 mg/l 0.01 0.05
MW-3 Chromium, total 02/04/1997 0.013 mg/l 0.01 0.05
MW-3 Chromium, total 02/11/1998 0.018 mg/l 0.01 0.05
MW-3 Chromium, total 08/02/2000 0.024 mg/l 0.01 0.05
MW-3 Chromium, total 02/14/2002 0.021 mg/l 0.01 0.05
MW-3 Chromium, total 08/22/2002 0.047 mg/l 0.01 0.05
MW-3 Chromium, total 02/05/2003 0.028 mg/l 0.01 0.05
MW-3 Chromium, total 02/19/2004 0.02 mg/l 0.01 0.05
MW-3 Chromium, total 08/25/2004 0.021 mg/l 0.01 0.05
MW-3 Chromium, total 02/21/2005 0.032 mg/l 0.01 0.05
MW-3 Chromium, total 08/08/2005 0.012 mg/l 0.01 0.05
MW-3 Chromium, total 08/28/2006 0.021 mg/l 0.01 0.05
MW-4 Chromium, total 09/02/1998 0.011 mg/l 0.01 0.05
MW-4 Chromium, total 02/05/2003 0.07 mg/l 0.01 0.05 0.02
MW-4 Chromium, total 02/19/2004 0.027 mg/l 0.01 0.05
MW-4 Chromium, total 08/25/2004 0.016 mg/l 0.01 0.05
MW-4 Chromium, total 02/21/2005 0.016 mg/l 0.01 0.05
MW-4 Chromium, total 02/06/2007 11 ug/l 10 50
MW-5 Chromium, total 09/08/1994 0.034 mg/l 0.01 0.05
MW-5 Chromium, total 10/20/1994 0.022 mg/l 0.01 0.05
MW-5 Chromium, total 07/18/1995 0.052 mg/l 0.01 0.05 0.002
MW-5 Chromium, total 02/20/1996 0.015 mg/l 0.01 0.05
MW-5 Chromium, total 08/27/1997 0.01 mg/l 0.01 0.05
MW-5 Chromium, total 02/11/1998 0.01 mg/l 0.01 0.05
MW-5 Chromium, total 02/22/1999 0.019 mg/l 0.01 0.05
MW-5 Chromium, total 02/05/2003 0.042 mg/l 0.01 0.05
MW-5 Chromium, total 08/25/2004 0.023 mg/l 0.01 0.05
MW-6 Chromium, total 07/18/1995 0.015 mg/l 0.01 0.05
MW-6 Chromium, total 02/20/1996 0.04 mg/l 0.01 0.05
MW-6 Chromium, total 08/29/1996 0.087 mg/l 0.01 0.05 0.037
MW-6 Chromium, total 02/04/1997 0.034 mg/l 0.01 0.05
MW-6 Chromium, total 08/27/1997 0.178 mg/l 0.01 0.05 0.128
MW-6 Chromium, total 02/11/1998 0.052 mg/l 0.01 0.05 0.002
MW-6 Chromium, total 09/02/1998 0.071 mg/l 0.01 0.05 0.021
MW-6 Chromium, total 02/22/1999 0.128 mg/l 0.01 0.05 0.078
MW-6 Chromium, total 08/02/2000 0.044 mg/l 0.01 0.05



Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-6 Chromium, total 08/09/2001 0.11 mg/l 0.01 0.05 0.06
MW-6 Chromium, total 02/14/2002 0.018 mg/l 0.01 0.05
MW-6 Chromium, total 02/05/2003 0.035 mg/l 0.01 0.05
MW-6 Chromium, total 08/25/2004 0.014 mg/l 0.01 0.05
MW-6 Chromium, total 08/28/2006 0.018 mg/l 0.01 0.05
MW-7 Chromium, total 09/08/1994 0.017 mg/l 0.01 0.05
MW-7 Chromium, total 07/18/1995 0.01 mg/l 0.01 0.05
MW-7 Chromium, total 02/20/1996 0.022 mg/l 0.01 0.05
MW-7 Chromium, total 08/29/1996 0.049 mg/l 0.01 0.05
MW-7 Chromium, total 02/04/1997 0.01 mg/l 0.01 0.05
MW-7 Chromium, total 08/27/1997 0.1 mg/l 0.01 0.05 0.05
MW-7 Chromium, total 02/11/1998 0.06 mg/l 0.01 0.05 0.01
MW-7 Chromium, total 09/02/1998 0.117 mg/l 0.01 0.05 0.067
MW-7 Chromium, total 02/22/1999 0.031 mg/l 0.01 0.05
MW-7 Chromium, total 08/02/2000 0.35 mg/l 0.01 0.05 0.3
MW-7 Chromium, total 08/09/2001 0.052 mg/l 0.01 0.05 0.002
MW-7 Chromium, total 02/05/2003 0.299 mg/l 0.01 0.05 0.249
MW-7 Chromium, total 08/25/2004 0.072 mg/l 0.01 0.05 0.022
MW-7 Chromium, total 02/21/2005 0.163 mg/l 0.01 0.05 0.113
MW-7 Chromium, total 08/08/2005 0.032 mg/l 0.01 0.05
MW-7 Chromium, total 02/23/2006 0.026 mg/l 0.01 0.05
MW-7 Chromium, total 02/06/2007 16 ug/l 10 50
MW-8 Chromium, total 09/08/1994 0.015 mg/l 0.01 0.05
MW-8 Chromium, total 07/18/1995 0.017 mg/l 0.01 0.05
MW-8 Chromium, total 02/20/1996 0.025 mg/l 0.01 0.05
MW-8 Chromium, total 08/29/1996 0.072 mg/l 0.01 0.05 0.022
MW-8 Chromium, total 08/27/1997 0.038 mg/l 0.01 0.05
MW-8 Chromium, total 02/11/1998 0.033 mg/l 0.01 0.05
MW-8 Chromium, total 09/02/1998 0.038 mg/l 0.01 0.05
MW-8 Chromium, total 08/24/1999 0.101 mg/l 0.01 0.05 0.051
MW-8 Chromium, total 08/02/2000 0.14 mg/l 0.01 0.05 0.09
MW-8 Chromium, total 08/22/2002 0.066 mg/l 0.01 0.05 0.016
MW-8 Chromium, total 02/05/2003 0.117 mg/l 0.01 0.05 0.067
MW-8 Chromium, total 08/14/2003 0.024 mg/l 0.01 0.05
MW-8 Chromium, total 02/19/2004 0.027 mg/l 0.01 0.05
MW-8 Chromium, total 08/25/2004 0.026 mg/l 0.01 0.05
MW-8 Chromium, total 02/21/2005 0.037 mg/l 0.01 0.05
MW-8 Chromium, total 08/08/2005 0.013 mg/l 0.01 0.05
MW-8 Chromium, total 02/23/2006 0.013 mg/l 0.01 0.05
MW-8 Chromium, total 08/28/2006 0.017 mg/l 0.01 0.05
MW-8 Chromium, total 02/06/2007 11 ug/l 10 50
Supply Well Chromium, total 03/07/2007 5 ug/l 2 50
MW-4 Cobalt, total 02/04/1997 0.01 mg/l 0.01
MW-5 Cobalt, total 09/08/1994 0.017 mg/l 0.01
MW-5 Cobalt, total 10/20/1994 0.015 mg/l 0.01
MW-5 Cobalt, total 07/18/1995 0.035 mg/l 0.01
MW-5 Cobalt, total 02/05/2003 0.015 mg/l 0.01
Supply Well Copper 03/07/2007 2.2 ug/l 0.6 1000
MW-2 Lead, total 08/29/1996 0.012 mg/l 0.01 0.015
MW-2 Lead, total 08/27/1997 0.07 mg/l 0.01 0.015 0.055
MW-2 Lead, total 02/11/1998 0.016 mg/l 0.01 0.015 0.001
MW-2 Lead, total 08/02/2000 0.011 mg/l 0.01 0.015
MW-2 Lead, total 08/09/2001 0.031 mg/l 0.01 0.015 0.016



Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-2 Lead, total 02/05/2003 0.01 mg/l 0.01 0.015
MW-2 Lead, total 02/21/2005 0.011 mg/l 0.01 0.015
MW-3 Lead, total 02/04/1997 0.018 mg/l 0.01 0.015 0.003
MW-3 Lead, total 08/22/2002 0.011 mg/l 0.01 0.015
MW-3 Lead, total 08/28/2006 0.014 mg/l 0.01 0.015
MW-4 Lead, total 08/09/2001 0.01 mg/l 0.01 0.015
MW-4 Lead, total 02/05/2003 0.021 mg/l 0.01 0.015 0.006
MW-5 Lead, total 09/08/1994 0.03 mg/l 0.01 0.015 0.015
MW-5 Lead, total 10/20/1994 0.014 mg/l 0.01 0.015
MW-5 Lead, total 07/18/1995 0.073 mg/l 0.01 0.015 0.058
MW-5 Lead, total 02/20/1996 0.01 mg/l 0.01 0.015
MW-5 Lead, total 08/27/1997 0.01 mg/l 0.01 0.015
MW-5 Lead, total 02/05/2003 0.02 mg/l 0.01 0.015 0.005
MW-6 Lead, total 02/20/1996 0.012 mg/l 0.01 0.015
MW-6 Lead, total 08/29/1996 0.036 mg/l 0.01 0.015 0.021
MW-6 Lead, total 02/04/1997 0.016 mg/l 0.01 0.015 0.001
MW-6 Lead, total 08/27/1997 0.095 mg/l 0.01 0.015 0.08
MW-6 Lead, total 02/11/1998 0.029 mg/l 0.01 0.015 0.014
MW-6 Lead, total 09/02/1998 0.035 mg/l 0.01 0.015 0.02
MW-6 Lead, total 08/02/2000 0.014 mg/l 0.01 0.015
MW-6 Lead, total 08/09/2001 0.043 mg/l 0.01 0.015 0.028
MW-6 Lead, total 08/28/2006 0.014 mg/l 0.01 0.015
MW-7 Lead, total 09/08/1994 0.044 mg/l 0.01 0.015 0.029
MW-7 Lead, total 02/20/1996 0.011 mg/l 0.01 0.015
MW-7 Lead, total 08/29/1996 0.043 mg/l 0.01 0.015 0.028
MW-7 Lead, total 08/27/1997 0.079 mg/l 0.01 0.015 0.064
MW-7 Lead, total 02/11/1998 0.031 mg/l 0.01 0.015 0.016
MW-7 Lead, total 09/02/1998 0.048 mg/l 0.01 0.015 0.033
MW-7 Lead, total 02/22/1999 0.031 mg/l 0.01 0.015 0.016
MW-7 Lead, total 08/02/2000 0.066 mg/l 0.01 0.015 0.051
MW-7 Lead, total 08/09/2001 0.023 mg/l 0.01 0.015 0.008
MW-7 Lead, total 02/05/2003 0.068 mg/l 0.01 0.015 0.053
MW-7 Lead, total 08/25/2004 0.023 mg/l 0.01 0.015 0.008
MW-7 Lead, total 02/21/2005 0.041 mg/l 0.01 0.015 0.026
MW-7 Lead, total 08/08/2005 0.06 mg/l 0.01 0.015 0.045
MW-7 Lead, total 02/23/2006 0.042 mg/l 0.01 0.015 0.027
MW-7 Lead, total 02/06/2007 14 ug/l 10 15
MW-8 Lead, total 09/08/1994 0.147 mg/l 0.01 0.015 0.132
MW-8 Lead, total 07/18/1995 0.012 mg/l 0.01 0.015
MW-8 Lead, total 02/20/1996 0.012 mg/l 0.01 0.015
MW-8 Lead, total 08/29/1996 0.029 mg/l 0.01 0.015 0.014
MW-8 Lead, total 08/27/1997 0.025 mg/l 0.01 0.015 0.01
MW-8 Lead, total 02/11/1998 0.014 mg/l 0.01 0.015
MW-8 Lead, total 09/02/1998 0.011 mg/l 0.01 0.015
MW-8 Lead, total 08/24/1999 0.019 mg/l 0.01 0.015 0.004
MW-8 Lead, total 08/02/2000 0.031 mg/l 0.01 0.015 0.016
MW-8 Lead, total 08/09/2001 0.021 mg/l 0.01 0.015 0.006
MW-8 Lead, total 08/22/2002 0.024 mg/l 0.01 0.015 0.009
MW-8 Lead, total 02/05/2003 0.033 mg/l 0.01 0.015 0.018
MW-8 Lead, total 08/25/2004 0.011 mg/l 0.01 0.015
MW-8 Lead, total 02/21/2005 0.014 mg/l 0.01 0.015
MW-8 Lead, total 02/23/2006 0.012 mg/l 0.01 0.015
MW-8 Lead, total 08/28/2006 0.015 mg/l 0.01 0.015



Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-1 Manganese 02/06/2007 21 ug/l 10 50
MW-2 Manganese 02/06/2007 196 ug/l 10 50 146
MW-3 Manganese 02/06/2007 28 ug/l 10 50
MW-5 Manganese 02/06/2007 63 ug/l 10 50 13
MW-7 Manganese 02/06/2007 115 ug/l 10 50 65
MW-4 Mercury 03/12/1998 0.0006 mg/l 0.0005 0.0011
MW-4 Mercury 02/05/2003 0.0009 mg/l 0.0005 0.0011
MW-8 Mercury 07/18/1995 0.0037 mg/l 0.0005 0.0011 0.0026
MW-8 Mercury 02/20/1996 0.0085 mg/l 0.0005 0.0011 0.0074
MW-8 Mercury 12/02/1998 0.001 mg/l 0.0005 0.0011
MW-8 Mercury 08/24/1999 0.0013 mg/l 0.0005 0.0011 0.0002
MW-8 Mercury 08/02/2000 0.0015 mg/l 0.0005 0.0011 0.0004
MW-8 Mercury 02/08/2001 0.0012 mg/l 0.0005 0.0011 0.0001
MW-8 Mercury 08/09/2001 0.0012 mg/l 0.0005 0.0011 0.0001
MW-8 Mercury 02/14/2002 0.0006 mg/l 0.0005 0.0011
MW-8 Mercury 08/22/2002 0.0018 mg/l 0.0005 0.0011 0.0007
MW-8 Mercury 02/05/2003 0.0021 mg/l 0.0005 0.0011 0.001
MW-5 Nickel, total 09/08/1994 0.057 mg/l 0.05 0.1
MW-5 Nickel, total 07/18/1995 0.082 mg/l 0.05 0.1
Supply Well Selenium, total 03/07/2007 2 ug/l 2 50
MW-7 Silver, total 08/02/2000 0.011 mg/l 0.01 0.018
MW-1 Thallium 08/02/2000 0.001 mg/l 0.001
MW-3 Thallium 08/02/2000 0.002 mg/l 0.001
MW-4 Thallium 08/02/2000 0.002 mg/l 0.001
MW-5 Thallium 08/02/2000 0.001 mg/l 0.001
MW-6 Thallium 08/02/2000 0.001 mg/l 0.001
MW-7 Thallium 08/02/2000 0.001 mg/l 0.001
MW-2 Tin, total 02/14/2002 0.47 mg/l 0.1
MW-2 Vanadium 08/27/1997 0.053 mg/l 0.04
MW-3 Vanadium 08/02/2000 0.065 mg/l 0.04
MW-3 Vanadium 02/14/2002 0.108 mg/l 0.04
MW-3 Vanadium 08/22/2002 0.21 mg/l 0.04
MW-3 Vanadium 02/05/2003 0.055 mg/l 0.04
MW-3 Vanadium 02/19/2004 0.088 mg/l 0.04
MW-3 Vanadium 08/25/2004 0.128 mg/l 0.04
MW-3 Vanadium 02/21/2005 0.115 mg/l 0.04
MW-3 Vanadium 08/28/2006 0.093 mg/l 0.04
MW-3 Vanadium 02/06/2007 31 ug/l 25
MW-4 Vanadium 02/05/2003 0.068 mg/l 0.04
MW-5 Vanadium 09/08/1994 0.08 mg/l 0.04
MW-5 Vanadium 10/20/1994 0.088 mg/l 0.04
MW-5 Vanadium 07/18/1995 0.281 mg/l 0.04
MW-5 Vanadium 02/20/1996 0.052 mg/l 0.04
MW-5 Vanadium 08/29/1996 0.052 mg/l 0.04
MW-5 Vanadium 02/04/1997 0.052 mg/l 0.04
MW-5 Vanadium 08/27/1997 0.072 mg/l 0.04
MW-5 Vanadium 02/11/1998 0.052 mg/l 0.04
MW-5 Vanadium 02/05/2003 0.156 mg/l 0.04
MW-5 Vanadium 08/25/2004 0.091 mg/l 0.04
MW-5 Vanadium 08/08/2005 0.043 mg/l 0.04
MW-6 Vanadium 08/29/1996 0.095 mg/l 0.04
MW-6 Vanadium 02/04/1997 0.075 mg/l 0.04
MW-6 Vanadium 08/27/1997 0.18 mg/l 0.04



Table 6:  Historical Inorganic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-6 Vanadium 02/11/1998 0.075 mg/l 0.04
MW-6 Vanadium 09/02/1998 0.078 mg/l 0.04
MW-6 Vanadium 02/22/1999 0.443 mg/l 0.04
MW-6 Vanadium 08/02/2000 0.066 mg/l 0.04
MW-6 Vanadium 08/09/2001 0.119 mg/l 0.04
MW-7 Vanadium 09/08/1994 0.057 mg/l 0.04
MW-7 Vanadium 02/20/1996 0.04 mg/l 0.04
MW-7 Vanadium 08/29/1996 0.157 mg/l 0.04
MW-7 Vanadium 08/27/1997 0.154 mg/l 0.04
MW-7 Vanadium 02/11/1998 0.162 mg/l 0.04
MW-7 Vanadium 09/02/1998 0.246 mg/l 0.04
MW-7 Vanadium 02/22/1999 0.042 mg/l 0.04
MW-7 Vanadium 08/02/2000 1.047 mg/l 0.04
MW-7 Vanadium 08/09/2001 0.104 mg/l 0.04
MW-7 Vanadium 02/05/2003 1.164 mg/l 0.04
MW-7 Vanadium 08/25/2004 0.259 mg/l 0.04
MW-7 Vanadium 02/21/2005 0.606 mg/l 0.04
MW-7 Vanadium 08/08/2005 0.113 mg/l 0.04
MW-7 Vanadium 02/23/2006 0.12 mg/l 0.04
MW-7 Vanadium 02/06/2007 56 ug/l 25
MW-8 Vanadium 08/29/1996 0.045 mg/l 0.04
MW-8 Vanadium 08/24/1999 0.13 mg/l 0.04
MW-8 Vanadium 08/02/2000 0.156 mg/l 0.04
MW-8 Vanadium 08/09/2001 0.109 mg/l 0.04
MW-8 Vanadium 08/22/2002 0.076 mg/l 0.04
MW-8 Vanadium 02/05/2003 0.158 mg/l 0.04
MW-8 Vanadium 02/21/2005 0.045 mg/l 0.04
MW-1 Zinc 09/08/1994 0.243 mg/l 0.05 1.05
MW-1 Zinc 10/20/1994 0.082 mg/l 0.05 1.05
MW-1 Zinc 02/06/2007 11 ug/l 10 1050
MW-3 Zinc 02/06/2007 14 ug/l 10 1050
MW-4 Zinc 09/08/1994 0.418 mg/l 0.05 1.05
MW-4 Zinc 08/24/1999 0.069 mg/l 0.05 1.05
MW-5 Zinc 09/08/1994 0.072 mg/l 0.05 1.05
MW-5 Zinc 07/18/1995 0.112 mg/l 0.05 1.05
MW-5 Zinc 02/06/2007 19 ug/l 10 1050
MW-6 Zinc 02/04/1997 0.074 mg/l 0.05 1.05
MW-6 Zinc 08/27/1997 0.061 mg/l 0.05 1.05
MW-6 Zinc 02/06/2007 14 ug/l 10 1050
MW-7 Zinc 09/08/1994 0.052 mg/l 0.05 1.05
MW-7 Zinc 02/22/1999 0.031 mg/l 0.01 1.05
MW-7 Zinc 08/02/2000 0.062 mg/l 0.05 1.05
MW-7 Zinc 02/06/2007 16 ug/l 10 1050
MW-8 Zinc 09/08/1994 0.187 mg/l 0.05 1.05
Supply Well Zinc 03/07/2007 247 ug/l 1 1050

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

Wayne County Dudley

Well ID Sample Date Result Unit Exceedance

SW-1 Arsenic 09/08/1994 0.013 mg/l 0.01 0.05
SW-3 Arsenic 09/08/1994 0.01 mg/l 0.01 0.05
SW-3 Arsenic 02/11/1998 0.015 mg/l 0.01 0.05
SW-1 Barium, total 02/11/1998 0.589 mg/l 0.5 1
SW-3 Barium, total 02/11/1998 1.199 mg/l 0.5 1 0.199
SW-1 Beryllium, total 09/08/1994 0.002 mg/l 0.002 0.0065
SW-1 Cadmium, total 09/08/1994 0.001 mg/l 0.001 0.002
SW-2 Cadmium, total 09/08/1994 0.001 mg/l 0.001 0.002
SW-2 Cadmium, total 02/20/1996 0.001 mg/l 0.001 0.002
SW-3 Cadmium, total 02/11/1998 0.0035 mg/l 0.001 0.002 0.0015
SW-1 Chromium, total 09/08/1994 0.023 mg/l 0.01 0.05
SW-2 Chromium, total 02/20/1996 0.035 mg/l 0.01 0.05
SW-2 Chromium, total 08/29/1996 0.055 mg/l 0.01 0.05 0.005
SW-3 Chromium, total 02/11/1998 0.025 mg/l 0.01 0.05
SW-2 Lead, total 02/20/1996 0.012 mg/l 0.01 0.025
SW-2 Lead, total 08/29/1996 0.07 mg/l 0.01 0.025 0.045
SW-2 Lead, total 02/11/1998 0.013 mg/l 0.01 0.025
SW-3 Lead, total 02/11/1998 0.02 mg/l 0.01 0.025
SW-1 Nickel, total 09/08/1994 0.077 mg/l 0.05 0.025 0.052
SW-1 Nickel, total 03/23/1995 0.054 mg/l 0.05 0.025 0.029
SW-2 Vanadium 08/29/1996 0.121 mg/l 0.04
SW-1 Zinc 09/08/1994 0.159 mg/l 0.05 0.05 0.109
SW-2 Zinc 08/29/1996 0.177 mg/l 0.05 0.05 0.127
SW-3 Zinc 02/11/1998 0.128 mg/l 0.05 0.05 0.078

3 SWSTD = North Carolina Surface Water Standard Class C or Class IV as applicable

Parameter Name1 PQL2 SWSTD3

1 Table only contains detected constituents.
2 PQL = Practical Quantitation Limit



Table 8:  Statistically Significant Inorganics

Sampling Event Well

Feb-07 MW-7

MW-3

MW-6
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MW-7 Chromium Lead
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MW-7
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MW-6
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MW-3
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MW-6 Chromium Lead

MW-7 Chromium Lead
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Chromium
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Lead

Vanadium

Vanadium

Tin

Chromium Vanadium

Chromium

Chromium

Feb-03

Aug-02

Arsenic

Chromium Vanadium

Vanadium

Chromium Vanadium

Chromium

Barium

Chromium

Barium

Chromium

Feb-04

VanadiumChromium

Aug-04

Chromium Vanadium

Chromium

Lead

Vanadium

Chromium

Vanadium

Chromium

Chromium Vanadium

Feb-05

Chromium Vanadium

Chromium

Cadmium

Chromium Vanadium

Aug-06

Aug-05

Statistically Significant Constituents

Cadmium Chromium

Arsenic Chromium

Chromium

Chromium

Vanadium

Wayne County Dudley



Table 9:  Historic Organic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit Exceedance

MW-2 1,1-Dichloroethane 03/12/1998 5.5 ug/l 5 70
MW-2 1,1-Dichloroethane 08/24/1999 7.2 ug/l 5 70
MW-4 1,1-Dichloroethane 01/05/1995 6 ug/l 5 70
MW-4 1,1-Dichloroethane 07/18/1995 5 ug/l 5 70
MW-8 1,1-Dichloroethane 09/08/1994 21 ug/l 5 70
MW-8 1,1-Dichloroethane 10/20/1994 12 ug/l 5 70
MW-8 1,1-Dichloroethane 01/05/1995 12 ug/l 5 70
MW-8 1,1-Dichloroethane 03/23/1995 14 ug/l 5 70
MW-8 1,1-Dichloroethane 07/18/1995 12 ug/l 5 70
MW-8 1,1-Dichloroethane 02/20/1996 10 ug/l 5 70
MW-8 1,1-Dichloroethane 08/29/1996 9 ug/l 5 70
MW-8 1,1-Dichloroethane 02/04/1997 6 ug/l 5 70
MW-8 1,1-Dichloroethane 02/11/1998 5.1 ug/l 5 70
MW-4 2,4-D Acid 02/08/2001 4 ug/l 2 70
MW-8 2,4-D Acid 02/19/2004 2.62 ug/l 2 70
MW-6 Acetone 03/23/1995 145 ug/l 100 700
MW-6 Acetone 02/05/2003 107 ug/l 100 700
MW-2 Benzene 07/18/1995 5 ug/l 5 1 4
MW-8 Benzene 07/18/1995 6 ug/l 5 1 5
MW-6 BHC, alpha 02/05/2003 0.26 ug/l 0.05
MW-6 BHC, gamma 02/05/2003 0.67 ug/l 0.05 0.2 0.47
MW-1 Bis(2-ethylhexyl)phthalate 03/12/1998 34 ug/l 20
MW-3 Bis(2-ethylhexyl)phthalate 03/12/1998 33 ug/l 20
MW-3 Bis(2-ethylhexyl)phthalate 02/22/1999 10 ug/l 10
MW-8 Bis(2-ethylhexyl)phthalate 02/19/2004 37 ug/l 20
MW-2 Chlorobenzene 09/08/1994 36 ug/l 5 50
MW-2 Chlorobenzene 10/20/1994 31 ug/l 5 50
MW-2 Chlorobenzene 01/05/1995 22 ug/l 5 50
MW-2 Chlorobenzene 03/23/1995 22 ug/l 5 50
MW-2 Chlorobenzene 07/18/1995 32 ug/l 5 50
MW-2 Chlorobenzene 02/20/1996 23 ug/l 5 50
MW-2 Chlorobenzene 02/04/1997 24 ug/l 5 50
MW-2 Chlorobenzene 02/11/1998 25 ug/l 5 50
MW-2 Chlorobenzene 03/12/1998 28 ug/l 5 50
MW-2 Chlorobenzene 09/02/1998 18 ug/l 5 50
MW-2 Chlorobenzene 02/22/1999 21 ug/l 5 50
MW-2 Chlorobenzene 08/24/1999 25 ug/l 5 50
MW-2 Chlorobenzene 02/10/2000 16 ug/l 5 50
MW-2 Chlorobenzene 08/02/2000 14 ug/l 5 50
MW-2 Chlorobenzene 02/08/2001 30 ug/l 5 50
MW-2 Chlorobenzene 08/09/2001 14 ug/l 5 50
MW-2 Chlorobenzene 02/14/2002 11 ug/l 5 50
MW-2 Chlorobenzene 09/19/2002 9 ug/l 5 50
MW-2 Chlorobenzene 02/05/2003 10.5 ug/l 5 50
MW-2 Chlorobenzene 08/14/2003 9.2 ug/l 5 50
MW-2 Chlorobenzene 02/19/2004 7 ug/l 5 50
MW-2 Chlorobenzene 08/25/2004 6.6 ug/l 5 50
MW-2 Chlorobenzene 02/21/2005 8.4 ug/l 5 50
MW-2 Chlorobenzene 08/08/2005 9 ug/l 5 50
MW-2 Chlorobenzene 02/23/2006 10.8 ug/l 5 50
MW-2 Chlorobenzene 08/28/2006 12.3 ug/l 5 50
MW-2 Chlorobenzene 02/06/2007 11.4 ug/l 3 50

Parameter Name1 PQL2 NCGW2L3



Table 9:  Historic Organic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-4 Chlorobenzene 02/10/2000 7.3 ug/l 5 50
MW-6 Chlorobenzene 03/23/1995 6 ug/l 5 50
MW-6 Chlorobenzene 07/18/1995 10 ug/l 5 50
MW-6 Chlorobenzene 02/20/1996 6 ug/l 5 50
MW-6 Chlorobenzene 08/29/1996 8 ug/l 5 50
MW-6 Chlorobenzene 02/04/1997 11 ug/l 5 50
MW-6 Chlorobenzene 08/27/1997 9.9 ug/l 5 50
MW-6 Chlorobenzene 03/12/1998 5.9 ug/l 5 50
MW-6 Chlorobenzene 09/02/1998 6.5 ug/l 5 50
MW-6 Chlorobenzene 08/24/1999 9.7 ug/l 5 50
MW-6 Chlorobenzene 08/02/2000 11 ug/l 5 50
MW-6 Chlorobenzene 02/08/2001 12 ug/l 5 50
MW-6 Chlorobenzene 08/09/2001 9.7 ug/l 5 50
MW-6 Chlorobenzene 08/22/2002 7.3 ug/l 5 50
MW-8 Chlorobenzene 09/08/1994 40 ug/l 5 50
MW-8 Chlorobenzene 10/20/1994 15 ug/l 5 50
MW-8 Chlorobenzene 01/05/1995 32 ug/l 5 50
MW-8 Chlorobenzene 03/23/1995 40 ug/l 5 50
MW-8 Chlorobenzene 07/18/1995 56 ug/l 5 50 6
MW-8 Chlorobenzene 02/20/1996 33 ug/l 5 50
MW-8 Chlorobenzene 08/29/1996 24 ug/l 5 50
MW-8 Chlorobenzene 02/04/1997 30 ug/l 5 50
MW-8 Chlorobenzene 08/27/1997 29 ug/l 5 50
MW-8 Chlorobenzene 02/11/1998 28 ug/l 5 50
MW-8 Chlorobenzene 03/12/1998 26 ug/l 5 50
MW-8 Chlorobenzene 09/02/1998 16 ug/l 5 50
MW-8 Chlorobenzene 02/22/1999 19 ug/l 5 50
MW-8 Chlorobenzene 08/24/1999 18 ug/l 5 50
MW-8 Chlorobenzene 08/02/2000 14 ug/l 5 50
MW-8 Chlorobenzene 02/08/2001 13 ug/l 5 50
MW-8 Chlorobenzene 08/09/2001 15 ug/l 5 50
MW-8 Chlorobenzene 02/14/2002 15 ug/l 5 50
MW-8 Chlorobenzene 08/22/2002 12.9 ug/l 5 50
MW-8 Chlorobenzene 02/05/2003 9.9 ug/l 5 50
MW-8 Chlorobenzene 02/19/2004 11.9 ug/l 5 50
MW-8 Chlorobenzene 08/25/2004 12 ug/l 5 50
MW-8 Chlorobenzene 02/21/2005 9.6 ug/l 5 50
MW-8 Chlorobenzene 08/08/2005 8.7 ug/l 5 50
MW-8 Chlorobenzene 02/06/2007 3.2 ug/l 3 50
MW-8 Chloroethene 09/08/1994 13 ug/l 10 0.015 12.985
MW-8 Chloroethene 10/20/1994 11 ug/l 10 0.015 10.985
MW-8 Chloroethene 07/18/1995 10 ug/l 10 0.015 9.985
MW-8 Chloroethene 02/20/1996 13 ug/l 10 0.015 12.985
MW-8 cis-1,2-Dichloroethylene 01/05/1995 6 ug/l 5 70
MW-8 cis-1,2-Dichloroethylene 07/18/1995 5 ug/l 5 70
MW-2 Dieldrin 02/08/2001 0.12 ug/l 0.1
MW-4 Dieldrin 02/14/2002 0.45 ug/l 0.1
MW-4 Endosulfan I 02/22/1999 0.11 ug/l 0.1
MW-8 Endosulfan II 02/08/2001 0.21 ug/l 0.1
MW-4 Ethylbenzene 02/10/2000 5.4 ug/l 5 550
MW-6 Ethylbenzene 09/08/1994 83 ug/l 5 550
MW-6 Ethylbenzene 10/20/1994 61 ug/l 5 550



Table 9:  Historic Organic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-6 Ethylbenzene 01/05/1995 42 ug/l 5 550
MW-6 Ethylbenzene 03/23/1995 104 ug/l 5 550
MW-6 Ethylbenzene 07/18/1995 55 ug/l 5 550
MW-6 Ethylbenzene 02/20/1996 31 ug/l 5 550
MW-6 Ethylbenzene 02/04/1997 40 ug/l 5 550
MW-6 Ethylbenzene 02/11/1998 10.6 ug/l 5 550
MW-6 Ethylbenzene 03/12/1998 8.3 ug/l 5 550
MW-6 Ethylbenzene 09/02/1998 7.1 ug/l 5 550
MW-6 Ethylbenzene 02/22/1999 6.8 ug/l 5 550
MW-6 Ethylene dibromide 02/22/1999 6 ug/l 5 0.0004 5.9996
MW-6 Methylbenzene 03/23/1995 5 ug/l 5 1000
TB Methylbenzene 08/28/2006 8.3 ug/l 5 1000
MW-6 Naphthalene 07/18/1995 10 ug/l 5 21
MW-6 Naphthalene 10/29/1998 5.4 ug/l 5 21
MW-6 o-Dichlorobenzene 08/27/1997 5.1 ug/l 5 620
MW-2 p-Dichlorobenzene 01/05/1995 8 ug/l 5 1.4 6.6
MW-2 p-Dichlorobenzene 07/18/1995 7 ug/l 5 1.4 5.6
MW-4 p-Dichlorobenzene 02/10/2000 9 ug/l 5 1.4 7.6
MW-6 p-Dichlorobenzene 09/08/1994 16 ug/l 5 1.4 14.6
MW-6 p-Dichlorobenzene 10/20/1994 11 ug/l 5 1.4 9.6
MW-6 p-Dichlorobenzene 01/05/1995 8 ug/l 5 1.4 6.6
MW-6 p-Dichlorobenzene 03/23/1995 10 ug/l 5 1.4 8.6
MW-6 p-Dichlorobenzene 07/18/1995 25 ug/l 5 1.4 23.6
MW-6 p-Dichlorobenzene 08/29/1996 8 ug/l 5 1.4 6.6
MW-6 p-Dichlorobenzene 08/27/1997 11 ug/l 5 1.4 9.6
MW-6 p-Dichlorobenzene 02/11/1998 6.2 ug/l 5 1.4 4.8
MW-6 p-Dichlorobenzene 03/12/1998 7.2 ug/l 5 1.4 5.8
MW-6 p-Dichlorobenzene 09/02/1998 7.2 ug/l 5 1.4 5.8
MW-6 p-Dichlorobenzene 02/22/1999 8.7 ug/l 5 1.4 7.3
MW-6 p-Dichlorobenzene 08/24/1999 12 ug/l 5 1.4 10.6
MW-6 p-Dichlorobenzene 08/02/2000 10 ug/l 5 1.4 8.6
MW-6 p-Dichlorobenzene 08/09/2001 10 ug/l 5 1.4 8.6
MW-6 p-Dichlorobenzene 02/14/2002 5.1 ug/l 5 1.4 3.7
MW-6 p-Dichlorobenzene 08/22/2002 11 ug/l 5 1.4 9.6
MW-6 p-Dichlorobenzene 02/05/2003 5.8 ug/l 5 1.4 4.4
MW-8 p-Dichlorobenzene 09/08/1994 24 ug/l 5 1.4 22.6
MW-8 p-Dichlorobenzene 01/05/1995 16 ug/l 5 1.4 14.6
MW-8 p-Dichlorobenzene 03/23/1995 29 ug/l 5 1.4 27.6
MW-8 p-Dichlorobenzene 07/18/1995 45 ug/l 5 1.4 43.6
MW-8 p-Dichlorobenzene 08/27/1997 32 ug/l 5 1.4 30.6
MW-8 p-Dichlorobenzene 02/11/1998 34 ug/l 5 1.4 32.6
MW-8 p-Dichlorobenzene 03/12/1998 32 ug/l 5 1.4 30.6
MW-8 p-Dichlorobenzene 09/02/1998 21 ug/l 5 1.4 19.6
MW-8 p-Dichlorobenzene 02/22/1999 29 ug/l 5 1.4 27.6
MW-8 p-Dichlorobenzene 08/24/1999 32 ug/l 5 1.4 30.6
MW-8 p-Dichlorobenzene 08/02/2000 28 ug/l 5 1.4 26.6
MW-8 p-Dichlorobenzene 08/09/2001 29 ug/l 5 1.4 27.6
MW-8 p-Dichlorobenzene 02/14/2002 28 ug/l 5 1.4 26.6
MW-8 p-Dichlorobenzene 08/22/2002 28.4 ug/l 5 1.4 27
MW-8 p-Dichlorobenzene 02/05/2003 22.7 ug/l 5 1.4 21.3
MW-8 p-Dichlorobenzene 08/14/2003 11.3 ug/l 5 1.4 9.9
MW-8 p-Dichlorobenzene 02/19/2004 31.4 ug/l 5 1.4 30



Table 9:  Historic Organic Groundwater Results

Wayne County Dudley

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-8 p-Dichlorobenzene 08/25/2004 30.1 ug/l 5 1.4 28.7
MW-8 p-Dichlorobenzene 02/21/2005 24.7 ug/l 5 1.4 23.3
MW-8 p-Dichlorobenzene 08/08/2005 23.1 ug/l 5 1.4 21.7
MW-8 p-Dichlorobenzene 02/23/2006 14.4 ug/l 5 1.4 13
MW-8 p-Dichlorobenzene 08/28/2006 10.7 ug/l 5 1.4 9.3
MW-8 p-Dichlorobenzene 02/06/2007 9.2 ug/l 3 1.4 7.8
MW-8 trans-1,2-Dichloroethylene 08/27/1997 5.3 ug/l 5 100
MW-6 Xylenes 09/08/1994 180 ug/l 5 530
MW-6 Xylenes 10/20/1994 104 ug/l 5 530
MW-6 Xylenes 01/05/1995 47 ug/l 5 530
MW-6 Xylenes 03/23/1995 141 ug/l 5 530
MW-6 Xylenes 07/18/1995 114 ug/l 5 530
MW-6 Xylenes 02/20/1996 52 ug/l 5 530
MW-6 Xylenes 08/29/1996 46 ug/l 5 530
MW-6 Xylenes 02/04/1997 133 ug/l 5 530
MW-6 Xylenes 08/27/1997 78 ug/l 5 530
MW-6 Xylenes 02/11/1998 66 ug/l 5 530
MW-6 Xylenes 03/12/1998 89 ug/l 5 530
MW-6 Xylenes 09/02/1998 43 ug/l 5 530
MW-6 Xylenes 02/22/1999 45 ug/l 5 530
MW-6 Xylenes 08/24/1999 96 ug/l 5 530
MW-6 Xylenes 08/02/2000 65 ug/l 5 530
MW-6 Xylenes 02/08/2001 48 ug/l 5 530
MW-6 Xylenes 08/09/2001 65 ug/l 5 530
MW-6 Xylenes 08/22/2002 21.5 ug/l 5 530
MW-6 Xylenes 02/05/2003 9.7 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

MW-2

MW-8

MW-2

MW-8

MW-2

MW-8

MW-2

MW-8

MW-2

MW-8

MW-2

MW-8

MW-2

MW-8 Chlorobenzene 2,4-D Acid Bis(2-ethylhexyl) phthalate p-Dichlorobenzene

MW-2

MW-8

MW-2

MW-6 Chlorobenzene p-Dichlorobenzene Acetone   BHC, Alpha BHC, gamma   Xylene

MW-8

MW-2

MW-6 Chlorobenzene Xylene

MW-8

MW-2

MW-4

MW-6

MW-8

MW-2

MW-6 Chlorobenzene Xylene

MW-8

MW-2

MW-6

MW-8

MW-2

MW-6 Chlorobenzene Xylene

MW-8

MW-2

MW-4 p-Dichlorobenzene Ethylbenzene

MW-2

MW-6 Chlorobenzene Xylene

MW-8

Aug-04
Chlorobenzene p-Dichlorobenzene

Feb-04
Chlorobenzene

Chlorobenzene

Feb-06

Aug-05
Chlorobenzene

Chlorobenzene

Feb-05
Chlorobenzene p-Dichlorobenzene

Feb-07
Chlorobenzene

Chlorobenzene

p-Dichlorobenzene

p-Dichlorobenzene

Chlorobenzene

Aug-06

Chlorobenzene

Statistically Significant Constituents

p-Dichlorobenzene

Chlorobenzene

Chlorobenzene

p-Dichlorobenzene

Aug-03
Chlorobenzene

p-Dichlorobenzene

Chlorobenzene

Feb-03

Chlorobenzene p-Dichlorobenzene

p-Dichlorobenzene

Feb-02

Chlorobenzene

p-Dichlorobenzene

Dieldrin

Chlorobenzene p-Dichlorobenzene

Chlorobenzene p-Dichlorobenzene

Aug-02

Feb-01

Chlorobenzene

Chlorobenzene Xylene

Chlorobenzene

Aug-01

Chlorobenzene

p-Dichlorobenzene

Chlorobenzene p-Dichlorobenzene

Feb-00
Chlorobenzene

Chlorobenzene

Aug-00

Chlorobenzene

p-Dichlorobenzene

Chlorobenzene p-Dichlorobenzene

Feb-99 p-Dichlorobenzene

Chlorobenzene p-Dichlorobenzene

Chlorobenzene 1,1-Dichloroethane

Wayne County Dudley



Table 11:  Current Groundwater Sampling Results

Wayne County Dudley

Well ID Sample Date Result Unit Exceedance

MW-2 Arsenic 02/06/2007 11 ug/l 10 50
MW-7 Arsenic 02/06/2007 16 ug/l 10 50
MW-2 Barium, total 02/06/2007 147 ug/l 100 2000
MW-6 Barium, total 02/06/2007 334 ug/l 100 2000
MW-7 Barium, total 02/06/2007 143 ug/l 100 2000
MW-8 Barium, total 02/06/2007 129 ug/l 100 2000
Supply Well Barium, total 03/07/2007 25.8 ug/l 0.2 2000
MW-5 Cadmium, total 02/06/2007 1 ug/l 1 1.75
MW-6 Cadmium, total 02/06/2007 1 ug/l 1 1.75
MW-7 Cadmium, total 02/06/2007 7 ug/l 1 1.75 5.25
MW-2 Chlorobenzene 02/06/2007 11.4 ug/l 3 50
MW-8 Chlorobenzene 02/06/2007 3.2 ug/l 3 50
MW-4 Chromium, total 02/06/2007 11 ug/l 10 50
MW-7 Chromium, total 02/06/2007 16 ug/l 10 50
MW-8 Chromium, total 02/06/2007 11 ug/l 10 50
Supply Well Chromium, total 03/07/2007 5 ug/l 2 50
Supply Well Copper 03/07/2007 2.2 ug/l 0.6 1000
MW-7 Lead, total 02/06/2007 14 ug/l 10 15
MW-8 p-Dichlorobenzene 02/06/2007 9.2 ug/l 3 1.4 7.8
Supply Well Selenium, total 03/07/2007 2 ug/l 2 50
MW-3 Vanadium 02/06/2007 31 ug/l 25
MW-7 Vanadium 02/06/2007 56 ug/l 25
MW-1 Zinc 02/06/2007 11 ug/l 10 1050
MW-3 Zinc 02/06/2007 14 ug/l 10 1050
MW-5 Zinc 02/06/2007 19 ug/l 10 1050
MW-6 Zinc 02/06/2007 14 ug/l 10 1050
MW-7 Zinc 02/06/2007 16 ug/l 10 1050
Supply Well Zinc 03/07/2007 247 ug/l 1 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



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

Chlorobenzene MW-2 20 36.0 1.03 1.28 11.4 0.33 0.40 0.05 0.06 0.02 0.02

MW-4 20 7.3 0.21 0.26 - - - 0.01 0.01 - -

MW-6 20 12.0 0.34 0.43 - - - 0.02 0.02 - -

MW-8 20 56.0 1.60 1.99 3.2 0.09 0.11 0.08 0.10 0.00 0.01

p-Dichlorobenzene MW-2 30 8.0 0.23 0.28 - - - 0.01 0.01 - -

MW-4 30 9.0 0.26 0.32 - - - 0.01 0.01 - -

MW-6 30 25.0 0.71 0.89 - - - 0.02 0.03 - -

MW-8 30 45.0 1.29 1.60 9.2 0.26 0.33 0.04 0.05 0.01 0.01

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 2/6/2007 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 years for children were used

Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

HI Risk Maximum HI Risk 2/6/2007Concentration 

2/6/2007

(ug/L)

LADD Maximum LADD 2/6/2007

Wayne County Dudley



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

Chlorobenzene MW-2 17 36.0 5.14 7.66 11.4 1.63 2.43 0.30 0.45 0.10 0.14

MW-4 17 7.3 1.04 1.55 - - - 0.06 0.09 - -

MW-6 17 12.0 1.71 2.55 - - - 0.10 0.15 - -

MW-8 17 56.0 8.00 11.91 3.2 0.46 0.68 0.47 0.70 0.03 0.04

p-Dichlorobenzene MW-2 230 8.0 1.14 1.70 - - - 0.00 0.01 - -

MW-4 230 9.0 1.29 1.91 - - - 0.01 0.01 - -

MW-6 230 25.0 3.57 5.32 - - - 0.02 0.02 - -

MW-8 230 45.0 6.43 9.57 9.2 1.31 1.96 0.03 0.04 0.01 0.01

NOTE:

1.  LADD is lifetime average daily dose from inhalation 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 2/6/2007 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/m
3
)

K = Volatilization Factor (L/m
3
) A volitilization factor of 0.5L/m

3
  was used based on EPA published values

IR =  Inhalation Rate (m
3
/day) An inhalation rate of 20 m

3
/day was used for adults, 12 m

3
/day for children

ED = Exposure Duration (days) An exposure duration of 30 years was used for adults, 8 years 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 2/6/2007Concentration 

2/6/2007

(ug/L)

LADD Maximum LADD 2/6/2007Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

Wayne County Dudley



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

Chlorobenzene MW-2 20 36.0 1.05E-02 1.22E-02 11.4 3.33E-03 3.87E-03 5.26E-04 6.11E-04 1.67E-04 1.94E-04

MW-4 20 7.3 2.13E-03 2.48E-03 - - - 1.07E-04 1.24E-04 - -

MW-6 20 12.0 3.51E-03 4.08E-03 - - - 1.75E-04 2.04E-04 - -

MW-8 20 56.0 1.64E-02 1.90E-02 3.2 9.36E-04 1.09E-03 8.19E-04 9.51E-04 4.68E-05 5.43E-05

p-Dichlorobenzene MW-2 30 8.0 3.54E-03 4.11E-03 - - - 1.18E-04 1.37E-04 - -

MW-4 30 9.0 3.98E-03 4.62E-03 - - - 1.33E-04 1.54E-04 - -

MW-6 30 25.0 1.11E-02 1.28E-02 - - - 3.68E-04 4.28E-04 - -

MW-8 30 45.0 1.99E-02 2.31E-02 9.2 4.07E-03 4.73E-03 6.63E-04 7.70E-04 1.36E-04 1.58E-04

NOTE:

1.  LADD is lifetime average daily dose from contact with contaminated 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 2/6/2007 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

Reference Dose

WellContaminant

Maximum 

Concentration 

(ug/L)

HI Risk Maximum HI Risk 2/6/2007Concentration 

2/6/2007

(ug/L)

LADD Maximum LADD 2/6/2007

Wayne County Dudley



Table 15: Remediation Alternatives 

Wayne County Dudley 

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 

� Reduction of contamination levels only 

occurs under natural biodegradation 

� 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 in 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 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 

� 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 Map ID

Potable water 

supply

Wayne County 460 S Landfill Rd Confirmed Refer to Table 1 Monitoring Point 1 Community

Bruce Smith (Deceased) 580 S Landfill Rd Observed
30" Diameter

~ 35' deep

Unknown Well Locked 

Property Vacant
2 Community

Jackie Broadie 564 S Landfill Rd Confirmed Small Diameter Bored Well None 3 Community

Lottie Smith 585 S Landfill Rd Confirmed Small Diameter Bored Well None 4 Community

Chester Willits 589 S Landfill Rd Confirmed Small Diameter Bored Well Irrigation 5 Community

Kenneth Branch 599 S Landfill Rd Observed Unknown Unknown - Property Vacant 6 Community

Donald Herring S Landfill Rd None Observed - Unknown - Property Vacant 7 Community

Michael Fausnaught 643 S Landfill Rd None Observed - Unknown - No response 8 Community

Bertha Baker S Landfill Rd Confirmed Unknown Vacant Property 9 Well

David Fry 249 Herring Rd None Observed - Unknown - No response 10 Community

Craig Farms 355 Herring Rd 3 Confirmed wells ~100' deep
Agricultural use

2 wells adjacent to each other
11 None

Esther Drake 320 S Landfill Rd None Observed - - 12 Community

CS Jesus Apostolic 

House of Prayer
318 S Landfill Rd None Observed - - 13 Community

Dorothy Williams S Landfill Rd None Observed - - 14 Community

NOTE: Map ID correspondes to Plate 7

Wayne County Dudley



Table 17: Flow Rate Calculations

Wayne County Dudley

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

MW-1 148.66 146.00 2.66 379.36 0.0070 5.40E-4 20% 19.59 Sand
MW-2 129.66 128.00 1.66 83.49 0.0199 3.00E-4 20% 30.86 Sand
MW-3 133.97 132.00 1.97 100.23 0.0197 6.40E-3 20% 650.74 Sand
MW-4 143.82 142.00 1.82 343.20 0.0053 9.90E-4 20% 27.16 Sand
MW-5 121.31 124.00 2.69 136.84 0.0197 3.10E-5 20% 3.15 Clayey Sand
MW-6 140.09 138.00 2.09 307.96 0.0068 1.60E-4 20% 5.62 Sand/Sandy Clay
MW-7 136.64 136.00 0.64 71.21 0.0090 7.30E-5 20% 3.39 Sandy Clay/Silty Sand
MW-8 143.50 142.00 1.50 241.57 0.0062 3.40E-4 20% 10.92 Clayey 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

−=
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Topographic Map with Site Location
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PLATE 7 Tax Map - Wayne County Dudley 
Assessment of Corrective Measures

Date Completed 08/14/2007
Created By M. Clement

Project Name Assessment of Corrective Measures
Site Name Wayne County Dudley

Project Number G07058.0
Municipal Engineering Services Company, PA

Map 
ID Owner Property Address

1 Wayne County 460 S Landfill Rd
2 Bruce Smith (Deceased) 580 S Landfill Rd
3 Jackie Broadie 564 S Landfill Rd
4 Lottie Smith 585 S Landfill Rd
5 Chester Willits 589 S Landfill Rd
6 Kenneth Branch 599 S Landfill Rd
7 Donald Herring S Landfill Rd
8 Michael Fausnaught 643 S Landfill Rd
9 Bertha Baker S Landfill Rd
10 David Fry 249 Herring Rd
11 Craig Farms 355 Herring Rd
12 Esther Drake 320 S Landfill Rd

13 CS Jesus Apostolic 
House of Prayer 318 S Landfill Rd

14 Dorothy Williams S Landfill Rd
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P3-13 28.5'
Soil Type Proportion (%) AGU Soil Classification Effective Porosity

Sand 50.0%
Sandy CLAYSilt 15.0%

Clay 35.0%
ne=AREA OF NO SAMPLES

Calculation of effective porosity P3-13 28.5'
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Sampling History

Date Action

September 1990 Installed Monitoring Wells MW-1, MW-2, MW-3, MW-4
February 1994 Completed Ground and Surface Water Monitoring System
September 1994 Installed Monitoring Wells MW-5, MW-6, MW-7, MW-8
September 8, 1994 Background Sampling - Appendix I
October 20, 1994 Background Sampling - Appendix I
January 5, 1995 Background Sampling - Appendix I
March 23, 1995 Background Sampling - Appendix I
July 18, 1995 Sampling - Appendix II (MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)
February 20, 1996 Sampling – Appendix I plus Naphthalene in MW-6
August 29, 1996 Sampling – Appendix I 
February 4, 1997 Sampling – Appendix I 
August 27, 1997 Sampling – Appendix I 
February 11, 1998 Sampling – Appendix I 
March 12, 1998 Sampling - Appendix II (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)
September 2, 1998 Sampling - Appendix I plus Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate
October 29, 1998 Sampling  - Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate
December 2, 1998 Sampling  - Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate
February 22, 1999 Sampling - Appendix II (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)
August 24, 1999 Sampling - Appendix II (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)

February 10, 2000

August 2, 2000

February 8, 2001

August 9, 2001

February 14, 2002

August 22, 2002

September 19, 2002 Sampling - VOC's ( MW-5, and MW-7) Appendix II (MW-2)

February 5, 2003

August 14, 2003

February 19, 2004

August 25, 2004

February 21, 2005

August 8, 2005

February 23, 2006

August 28, 2006

February 6, 2007

Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-6) Appendix II (MW-2, MW-4, 
MW-7, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, and MW-5) Appendix II (MW-2, MW-4, MW-6, 
MW-7, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, and MW-5) Appendix II (MW-2, MW-4, MW-6, 
MW-7, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, and MW-5) Appendix II (MW-2, MW-4, MW-6, 
MW-7, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-7) Appendix II (MW-2, MW-4, 
MW-6, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-7) Appendix II (MW-4, MW-6, and 
MW-8)

Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-7) Appendix II (MW-2, MW-4, 
MW-6, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-7) Appendix II (MW-2, MW-4, 
MW-6, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-5, and MW-7) Appendix II (MW-2, MW-4, 
MW-6, and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
Sampling - Appendix I ( MW-1, MW-3, MW-4, MW-5, MW-6, and MW-7) Appendix II 
(MW-2 and MW-8)
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Background Sampling

Well ID Sample Date Result Unit Exceedance

MW-4 1,1-Dichloroethane 01/05/1995 6 ug/l 5 70
MW-8 1,1-Dichloroethane 09/08/1994 21 ug/l 5 70
MW-8 1,1-Dichloroethane 10/20/1994 12 ug/l 5 70
MW-8 1,1-Dichloroethane 01/05/1995 12 ug/l 5 70
MW-8 1,1-Dichloroethane 03/23/1995 14 ug/l 5 70
MW-6 Acetone 03/23/1995 145 ug/l 100 700
MW-2 Chlorobenzene 09/08/1994 36 ug/l 5 50
MW-2 Chlorobenzene 10/20/1994 31 ug/l 5 50
MW-2 Chlorobenzene 01/05/1995 22 ug/l 5 50
MW-2 Chlorobenzene 03/23/1995 22 ug/l 5 50
MW-6 Chlorobenzene 03/23/1995 6 ug/l 5 50
MW-8 Chlorobenzene 09/08/1994 40 ug/l 5 50
MW-8 Chlorobenzene 10/20/1994 15 ug/l 5 50
MW-8 Chlorobenzene 01/05/1995 32 ug/l 5 50
MW-8 Chlorobenzene 03/23/1995 40 ug/l 5 50
MW-8 Chloroethene 09/08/1994 13 ug/l 10 0.015 12.985
MW-8 Chloroethene 10/20/1994 11 ug/l 10 0.015 10.985
MW-8 cis-1,2-Dichloroethylene 01/05/1995 6 ug/l 5 70
MW-6 Ethylbenzene 09/08/1994 83 ug/l 5 550
MW-6 Ethylbenzene 10/20/1994 61 ug/l 5 550
MW-6 Ethylbenzene 01/05/1995 42 ug/l 5 550
MW-6 Methylbenzene 03/23/1995 5 ug/l 5 1000
MW-6 Ethylbenzene 03/23/1995 104 ug/l 5 550
MW-2 p-Dichlorobenzene 01/05/1995 8 ug/l 5 1.4 6.6
MW-6 p-Dichlorobenzene 09/08/1994 16 ug/l 5 1.4 14.6
MW-6 p-Dichlorobenzene 10/20/1994 11 ug/l 5 1.4 9.6
MW-6 p-Dichlorobenzene 01/05/1995 8 ug/l 5 1.4 6.6
MW-6 p-Dichlorobenzene 03/23/1995 10 ug/l 5 1.4 8.6
MW-8 p-Dichlorobenzene 09/08/1994 24 ug/l 5 1.4 22.6
MW-8 p-Dichlorobenzene 01/05/1995 16 ug/l 5 1.4 14.6
MW-8 p-Dichlorobenzene 03/23/1995 29 ug/l 5 1.4 27.6
MW-6 Xylenes 09/08/1994 180 ug/l 5 530
MW-6 Xylenes 10/20/1994 104 ug/l 5 530
MW-6 Xylenes 01/05/1995 47 ug/l 5 530
MW-6 Xylenes 03/23/1995 141 ug/l 5 530
MW-5 Arsenic 09/08/1994 0.018 mg/l 0.01 0.05
SW-1 Arsenic 09/08/1994 0.013 mg/l 0.01 0.05
SW-3 Arsenic 09/08/1994 0.01 mg/l 0.01 0.05
MW-5 Beryllium, total 09/08/1994 0.002 mg/l 0.002
MW-5 Beryllium, total 10/20/1994 0.002 mg/l 0.002
SW-1 Beryllium, total 09/08/1994 0.002 mg/l 0.002
MW-5 Cadmium, total 09/08/1994 0.007 mg/l 0.001 0.0018 0.0053
MW-5 Cadmium, total 10/20/1994 0.004 mg/l 0.001 0.0018 0.0023
MW-5 Cadmium, total 03/23/1995 0.001 mg/l 0.001 0.0018
SW-1 Cadmium, total 09/08/1994 0.001 mg/l 0.001 0.0018
SW-2 Cadmium, total 09/08/1994 0.001 mg/l 0.001 0.0018
MW-5 Chromium, total 09/08/1994 0.034 mg/l 0.01 0.05
MW-5 Chromium, total 10/20/1994 0.022 mg/l 0.01 0.05
MW-7 Chromium, total 09/08/1994 0.017 mg/l 0.01 0.05
MW-8 Chromium, total 09/08/1994 0.015 mg/l 0.01 0.05
SW-1 Chromium, total 09/08/1994 0.023 mg/l 0.01 0.05
MW-5 Cobalt, total 09/08/1994 0.017 mg/l 0.01

Parameter Name1 PQL2 NCGW2L3
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Background Sampling

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-5 Cobalt, total 10/20/1994 0.015 mg/l 0.01
MW-5 Lead, total 09/08/1994 0.03 mg/l 0.01 0.015 0.015
MW-5 Lead, total 10/20/1994 0.014 mg/l 0.01 0.015
MW-7 Lead, total 09/08/1994 0.044 mg/l 0.01 0.015 0.029
MW-8 Lead, total 09/08/1994 0.147 mg/l 0.01 0.015 0.132
MW-5 Nickel, total 09/08/1994 0.057 mg/l 0.05 0.1
SW-1 Nickel, total 09/08/1994 0.077 mg/l 0.05 0.1
SW-1 Nickel, total 03/23/1995 0.054 mg/l 0.05 0.1
MW-5 Vanadium 09/08/1994 0.08 mg/l 0.04
MW-5 Vanadium 10/20/1994 0.088 mg/l 0.04
MW-7 Vanadium 09/08/1994 0.057 mg/l 0.04
MW-1 Zinc 09/08/1994 0.243 mg/l 0.05 1.05
MW-1 Zinc 10/20/1994 0.082 mg/l 0.05 1.05
MW-4 Zinc 09/08/1994 0.418 mg/l 0.05 1.05
MW-5 Zinc 09/08/1994 0.072 mg/l 0.05 1.05
MW-7 Zinc 09/08/1994 0.052 mg/l 0.05 1.05
MW-8 Zinc 09/08/1994 0.187 mg/l 0.05 1.05
SW-1 Zinc 09/08/1994 0.159 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
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July 18, 1995 Appendix II Sampling

Well ID Sample Date Result Unit Exceedance

MW-4 1,1-Dichloroethane 07/18/1995 5 ug/l 5 70
MW-8 1,1-Dichloroethane 07/18/1995 12 ug/l 5 70
MW-2 Benzene 07/18/1995 5 ug/l 5 1 4
MW-8 Benzene 07/18/1995 6 ug/l 5 1 5
MW-2 Chlorobenzene 07/18/1995 32 ug/l 5 50
MW-6 Chlorobenzene 07/18/1995 10 ug/l 5 50
MW-8 Chlorobenzene 07/18/1995 56 ug/l 5 50 6
MW-8 Chloroethene 07/18/1995 10 ug/l 10 0.015 9.985
MW-8 cis-1,2-Dichloroethylene 07/18/1995 5 ug/l 5 70
MW-6 Ethylbenzene 07/18/1995 55 ug/l 5 550
MW-6 Naphthalene 07/18/1995 10 ug/l 5 21
MW-2 p-Dichlorobenzene 07/18/1995 7 ug/l 5 1.4 5.6
MW-6 p-Dichlorobenzene 07/18/1995 25 ug/l 5 1.4 23.6
MW-8 p-Dichlorobenzene 07/18/1995 45 ug/l 5 1.4 43.6
MW-6 Xylenes 07/18/1995 114 ug/l 5 530
MW-5 Arsenic 07/18/1995 0.029 mg/l 0.01 0.05
MW-5 Beryllium, total 07/18/1995 0.007 mg/l 0.002
MW-3 Cadmium, total 07/18/1995 0.002 mg/l 0.001 0.0018 0.0003
MW-5 Cadmium, total 07/18/1995 0.016 mg/l 0.001 0.0018 0.0143
MW-5 Chromium, total 07/18/1995 0.052 mg/l 0.01 0.05 0.002
MW-6 Chromium, total 07/18/1995 0.015 mg/l 0.01 0.05
MW-7 Chromium, total 07/18/1995 0.01 mg/l 0.01 0.05
MW-8 Chromium, total 07/18/1995 0.017 mg/l 0.01 0.05
MW-5 Cobalt, total 07/18/1995 0.035 mg/l 0.01
MW-5 Lead, total 07/18/1995 0.073 mg/l 0.01 0.015 0.058
MW-8 Lead, total 07/18/1995 0.012 mg/l 0.01 0.015
MW-8 Mercury 07/18/1995 0.0037 mg/l 0.0005 0.0011 0.0026
MW-5 Nickel, total 07/18/1995 0.082 mg/l 0.05 0.1
MW-5 Vanadium 07/18/1995 0.281 mg/l 0.04
MW-5 Zinc 07/18/1995 0.112 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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Appendix II Sampling 

Well ID Sample Date Result Unit Exceedance

MW-4 Mercury 03/12/1998 0.0006 mg/l 0.0005 0.0011
MW-1 Bis(2-ethylhexyl)phthalate 03/12/1998 34 ug/l 20
MW-2 Chlorobenzene 03/12/1998 28 ug/l 5 50
MW-2 1,1-Dichloroethane 03/12/1998 5.5 ug/l 5 70
MW-3 Bis(2-ethylhexyl)phthalate 03/12/1998 33 ug/l 20
MW-6 Xylenes 03/12/1998 89 ug/l 5 530
MW-6 Chlorobenzene 03/12/1998 5.9 ug/l 5 50
MW-6 Ethylbenzene 03/12/1998 8.3 ug/l 5 550
MW-6 p-Dichlorobenzene 03/12/1998 7.2 ug/l 5 1.4 5.8
MW-8 p-Dichlorobenzene 03/12/1998 32 ug/l 5 1.4 30.6
MW-8 Chlorobenzene 03/12/1998 26 ug/l 5 50

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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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit Exceedance

MW-1 Arsenic 08/09/2005 0.019 mg/l 0.01 0.05
MW-1 Arsenic 02/07/2007 12 ug/l 10 50
MW-11 Arsenic 05/04/2004 0.01 mg/l 0.01 0.05
MW-12 Arsenic 02/22/2005 0.014 mg/l 0.01 0.05
MW-12 Arsenic 08/09/2005 0.029 mg/l 0.01 0.05
MW-12 Arsenic 02/22/2006 0.02 mg/l 0.01 0.05
MW-12 Arsenic 08/29/2006 0.011 mg/l 0.01 0.05
MW-2 Arsenic 08/09/2005 0.019 mg/l 0.01 0.05
MW-2 Arsenic 02/22/2006 0.022 mg/l 0.01 0.05
MW-2 Arsenic 08/29/2006 0.012 mg/l 0.01 0.05
MW-2 Arsenic 02/07/2007 20 ug/l 10 50
MW-4 Arsenic 12/30/1997 0.015 mg/l 0.01 0.05
MW-4 Arsenic 02/25/1998 0.143 mg/l 0.01 0.05 0.093
MW-4 Arsenic 08/03/2000 0.026 mg/l 0.01 0.05
MW-4 Arsenic 08/08/2001 0.038 mg/l 0.01 0.05
MW-4 Arsenic 08/26/2004 0.015 mg/l 0.01 0.05
MW-4 Arsenic 08/29/2006 0.015 mg/l 0.01 0.05
MW-5 Arsenic 12/30/1997 0.025 mg/l 0.01 0.05
MW-5 Arsenic 02/25/1998 0.073 mg/l 0.01 0.05 0.023
MW-5 Arsenic 06/08/1998 0.016 mg/l 0.01 0.05
MW-5 Arsenic 08/03/2000 0.022 mg/l 0.01 0.05
MW-5 Arsenic 02/08/2001 0.025 mg/l 0.01 0.05
MW-5 Arsenic 08/13/2003 0.02 mg/l 0.01 0.05
MW-7 Arsenic 12/30/1997 0.035 mg/l 0.01 0.05
MW-7 Arsenic 02/25/1998 0.03 mg/l 0.01 0.05
MW-7 Arsenic 06/08/1998 0.014 mg/l 0.01 0.05
MW-7 Arsenic 02/23/1999 0.012 mg/l 0.01 0.05
MW-7 Arsenic 08/03/2000 0.042 mg/l 0.01 0.05
MW-7 Arsenic 02/08/2001 0.038 mg/l 0.01 0.05
MW-7 Arsenic 08/08/2001 0.023 mg/l 0.01 0.05
MW-7 Arsenic 02/06/2003 0.207 mg/l 0.01 0.05 0.157
MW-7 Arsenic 02/18/2004 0.013 mg/l 0.01 0.05
MW-7 Arsenic 02/22/2005 0.026 mg/l 0.01 0.05
MW-7 Arsenic 08/09/2005 0.057 mg/l 0.01 0.05 0.007
MW-7 Arsenic 08/29/2006 0.018 mg/l 0.01 0.05
MW-7 Arsenic 02/07/2007 12 ug/l 10 50
MW-8 Arsenic 12/30/1997 0.034 mg/l 0.01 0.05
MW-8 Arsenic 02/25/1998 0.039 mg/l 0.01 0.05
MW-8 Arsenic 02/06/2003 0.019 mg/l 0.01 0.05
SW-4 Arsenic 08/09/2005 0.01 mg/l 0.01 0.05
MW-12 Barium, total 02/22/2005 0.967 mg/l 0.5 2
MW-12 Barium, total 08/09/2005 1.083 mg/l 0.5 2
MW-12 Barium, total 02/22/2006 0.757 mg/l 0.5 2
SW-4 Barium, total 08/09/2005 0.631 mg/l 0.5 2
SW-4 Barium, total 02/07/2007 113 ug/l 100 2000
SW-5 Barium, total 02/07/2007 142 ug/l 100 2000
MW-1 Beryllium, total 12/30/1997 0.0031 mg/l 0.002
MW-12 Beryllium, total 08/26/2004 0.003 mg/l 0.002
MW-12 Beryllium, total 08/09/2005 0.007 mg/l 0.002
MW-12 Beryllium, total 02/22/2006 0.005 mg/l 0.002
MW-12 Beryllium, total 08/29/2006 0.003 mg/l 0.002
MW-2 Beryllium, total 12/30/1997 0.0049 mg/l 0.002

Parameter Name1 PQL2 NCGW2L3
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-2 Beryllium, total 02/25/1998 0.002 mg/l 0.002
MW-4 Beryllium, total 02/25/1998 0.002 mg/l 0.002
MW-7 Beryllium, total 12/30/1997 0.0058 mg/l 0.002
MW-7 Beryllium, total 02/25/1998 0.004 mg/l 0.002
MW-7 Beryllium, total 06/08/1998 0.0065 mg/l 0.002
MW-7 Beryllium, total 02/06/2003 0.011 mg/l 0.002
MW-7 Beryllium, total 08/09/2005 0.003 mg/l 0.002
MW-8 Beryllium, total 12/30/1997 0.0047 mg/l 0.002
MW-8 Beryllium, total 02/25/1998 0.004 mg/l 0.002
MW-12 Cadmium, total 08/09/2005 0.002 mg/l 0.001 0.0018 0.0003
MW-12 Cadmium, total 02/22/2006 0.002 mg/l 0.001 0.0018 0.0003
MW-13 Cadmium, total 08/26/2004 0.002 mg/l 0.001 0.0018 0.0003
MW-4 Cadmium, total 02/25/1998 0.003 mg/l 0.001 0.0018 0.0013
MW-5 Cadmium, total 12/30/1997 0.0011 mg/l 0.001 0.0018
MW-7 Cadmium, total 08/22/2002 0.001 mg/l 0.001 0.0018
MW-7 Cadmium, total 08/22/2002 0.001 mg/l 0.001 0.0018
MW-8 Cadmium, total 12/30/1997 0.0018 mg/l 0.001 0.0018 0
MW-8 Cadmium, total 02/25/1998 0.002 mg/l 0.001 0.0018 0.0003
MW-9 Cadmium, total 08/22/2002 0.002 mg/l 0.001 0.0018 0.0003
SW-1 Cadmium, total 08/08/2001 0.002 mg/l 0.001 0.0018 0.0003
SW-1 Cadmium, total 02/06/2003 0.003 mg/l 0.001 0.0018 0.0013
SW-2 Cadmium, total 02/06/2003 0.004 mg/l 0.001 0.0018 0.0023
SW-2 Cadmium, total 08/13/2003 0.003 mg/l 0.001 0.0018 0.0013
SW-2 Cadmium, total 02/22/2005 0.003 mg/l 0.001 0.0018 0.0013
SW-2 Cadmium, total 08/09/2005 0.001 mg/l 0.001 0.0018
SW-4 Cadmium, total 08/25/2004 0.002 mg/l 0.001 0.0018 0.0003
SW-4 Cadmium, total 08/09/2005 0.003 mg/l 0.001 0.0018 0.0013
SW-4 Cadmium, total 02/22/2006 0.002 mg/l 0.001 0.0018 0.0003
SW-4 Cadmium, total 08/29/2006 0.003 mg/l 0.001 0.0018 0.0013
SW-4 Cadmium, total 02/07/2007 4 ug/l 1 1.75 2.25
SW-5 Cadmium, total 08/25/2004 0.002 mg/l 0.001 0.0018 0.0003
EB Chromium, total 02/06/2003 0.017 mg/l 0.01 0.05
MW-1 Chromium, total 12/30/1997 0.108 mg/l 0.01 0.05 0.058
MW-1 Chromium, total 02/25/1998 0.031 mg/l 0.01 0.05
MW-1 Chromium, total 08/24/1999 0.028 mg/l 0.01 0.05
MW-1 Chromium, total 08/03/2000 0.096 mg/l 0.01 0.05 0.046
MW-1 Chromium, total 08/08/2001 0.057 mg/l 0.01 0.05 0.007
MW-1 Chromium, total 02/14/2002 0.017 mg/l 0.01 0.05
MW-1 Chromium, total 02/06/2003 0.09 mg/l 0.01 0.05 0.04
MW-1 Chromium, total 08/13/2003 0.06 mg/l 0.01 0.05 0.01
MW-1 Chromium, total 02/18/2004 0.047 mg/l 0.01 0.05
MW-1 Chromium, total 08/26/2004 0.033 mg/l 0.01 0.05
MW-1 Chromium, total 02/22/2005 0.129 mg/l 0.01 0.05 0.079
MW-1 Chromium, total 08/09/2005 0.027 mg/l 0.01 0.05
MW-1 Chromium, total 02/22/2006 0.012 mg/l 0.01 0.05
MW-1 Chromium, total 08/29/2006 0.018 mg/l 0.01 0.05
MW-1 Chromium, total 02/07/2007 20 ug/l 10 50
MW-10 Chromium, total 12/30/1997 0.025 mg/l 0.01 0.05
MW-10 Chromium, total 02/25/1998 0.028 mg/l 0.01 0.05
MW-10 Chromium, total 06/08/1998 0.014 mg/l 0.01 0.05
MW-10 Chromium, total 08/24/1999 0.018 mg/l 0.01 0.05
MW-10 Chromium, total 02/08/2001 0.011 mg/l 0.01 0.05
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-10 Chromium, total 08/08/2001 0.011 mg/l 0.01 0.05
MW-10 Chromium, total 08/22/2002 0.011 mg/l 0.01 0.05
MW-10 Chromium, total 08/13/2003 0.015 mg/l 0.01 0.05
MW-10 Chromium, total 02/18/2004 0.011 mg/l 0.01 0.05
MW-10 Chromium, total 08/26/2004 0.011 mg/l 0.01 0.05
MW-10 Chromium, total 02/22/2005 0.018 mg/l 0.01 0.05
MW-10 Chromium, total 02/22/2005 0.012 mg/l 0.01 0.05
MW-11 Chromium, total 02/22/2005 0.025 mg/l 0.01 0.05
MW-11 Chromium, total 08/09/2005 0.013 mg/l 0.01 0.05
MW-12 Chromium, total 02/22/2005 0.079 mg/l 0.01 0.05 0.029
MW-12 Chromium, total 08/09/2005 0.04 mg/l 0.01 0.05
MW-12 Chromium, total 02/22/2006 0.024 mg/l 0.01 0.05
MW-12 Chromium, total 08/29/2006 0.019 mg/l 0.01 0.05
MW-13 Chromium, total 11/30/2004 0.019 mg/l 0.01 0.05
MW-13 Chromium, total 08/09/2005 0.02 mg/l 0.01 0.05
MW-13 Chromium, total 08/29/2006 0.02 mg/l 0.01 0.05
MW-2 Chromium, total 12/30/1997 0.144 mg/l 0.01 0.05 0.094
MW-2 Chromium, total 02/25/1998 0.126 mg/l 0.01 0.05 0.076
MW-2 Chromium, total 04/27/1998 0.046 mg/l 0.01 0.05
MW-2 Chromium, total 08/03/2000 0.119 mg/l 0.01 0.05 0.069
MW-2 Chromium, total 02/08/2001 0.015 mg/l 0.01 0.05
MW-2 Chromium, total 08/08/2001 0.094 mg/l 0.01 0.05 0.044
MW-2 Chromium, total 02/06/2003 0.221 mg/l 0.01 0.05 0.171
MW-2 Chromium, total 08/13/2003 0.173 mg/l 0.01 0.05 0.123
MW-2 Chromium, total 02/18/2004 0.036 mg/l 0.01 0.05
MW-2 Chromium, total 08/26/2004 0.143 mg/l 0.01 0.05 0.093
MW-2 Chromium, total 02/22/2005 0.166 mg/l 0.01 0.05 0.116
MW-2 Chromium, total 08/09/2005 0.027 mg/l 0.01 0.05
MW-2 Chromium, total 02/22/2006 0.044 mg/l 0.01 0.05
MW-2 Chromium, total 08/29/2006 0.02 mg/l 0.01 0.05
MW-2 Chromium, total 02/07/2007 25 ug/l 10 50
MW-3 Chromium, total 12/30/1997 0.035 mg/l 0.01 0.05
MW-3 Chromium, total 02/08/2001 0.016 mg/l 0.01 0.05
MW-4 Chromium, total 12/30/1997 0.016 mg/l 0.01 0.05
MW-4 Chromium, total 02/25/1998 0.105 mg/l 0.01 0.05 0.055
MW-4 Chromium, total 08/03/2000 0.077 mg/l 0.01 0.05 0.027
MW-4 Chromium, total 08/08/2001 0.096 mg/l 0.01 0.05 0.046
MW-4 Chromium, total 02/06/2003 0.016 mg/l 0.01 0.05
MW-4 Chromium, total 08/13/2003 0.013 mg/l 0.01 0.05
MW-4 Chromium, total 08/26/2004 0.014 mg/l 0.01 0.05
MW-4 Chromium, total 08/29/2006 0.011 mg/l 0.01 0.05
MW-5 Chromium, total 12/30/1997 0.031 mg/l 0.01 0.05
MW-5 Chromium, total 02/25/1998 0.088 mg/l 0.01 0.05 0.038
MW-5 Chromium, total 04/27/1998 0.012 mg/l 0.01 0.05
MW-5 Chromium, total 06/08/1998 0.029 mg/l 0.01 0.05
MW-5 Chromium, total 02/23/1999 0.014 mg/l 0.01 0.05
MW-5 Chromium, total 08/03/2000 0.074 mg/l 0.01 0.05 0.024
MW-5 Chromium, total 02/08/2001 0.018 mg/l 0.01 0.05
MW-5 Chromium, total 08/08/2001 0.029 mg/l 0.01 0.05
MW-5 Chromium, total 02/06/2003 0.019 mg/l 0.01 0.05
MW-5 Chromium, total 08/13/2003 0.061 mg/l 0.01 0.05 0.011
MW-5 Chromium, total 02/18/2004 0.022 mg/l 0.01 0.05
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-5 Chromium, total 08/09/2005 0.012 mg/l 0.01 0.05
MW-5 Chromium, total 08/09/2005 0.011 mg/l 0.01 0.05
MW-6 Chromium, total 12/30/1997 0.014 mg/l 0.01 0.05
MW-6 Chromium, total 02/25/1998 0.021 mg/l 0.01 0.05
MW-6 Chromium, total 06/08/1998 0.016 mg/l 0.01 0.05
MW-6 Chromium, total 08/03/2000 0.059 mg/l 0.01 0.05 0.009
MW-6 Chromium, total 02/08/2001 0.011 mg/l 0.01 0.05
MW-6 Chromium, total 08/08/2001 0.03 mg/l 0.01 0.05
MW-6 Chromium, total 02/06/2003 0.033 mg/l 0.01 0.05
MW-6 Chromium, total 08/13/2003 0.02 mg/l 0.01 0.05
MW-6 Chromium, total 08/26/2004 0.019 mg/l 0.01 0.05
MW-6 Chromium, total 08/09/2005 0.022 mg/l 0.01 0.05
MW-7 Chromium, total 12/30/1997 0.04 mg/l 0.01 0.05
MW-7 Chromium, total 02/25/1998 0.036 mg/l 0.01 0.05
MW-7 Chromium, total 06/08/1998 0.029 mg/l 0.01 0.05
MW-7 Chromium, total 02/23/1999 0.045 mg/l 0.01 0.05
MW-7 Chromium, total 08/03/2000 0.109 mg/l 0.01 0.05 0.059
MW-7 Chromium, total 08/08/2001 0.011 mg/l 0.01 0.05
MW-7 Chromium, total 08/08/2001 0.014 mg/l 0.01 0.05
MW-7 Chromium, total 02/06/2003 0.029 mg/l 0.01 0.05
MW-7 Chromium, total 08/13/2003 0.013 mg/l 0.01 0.05
MW-7 Chromium, total 08/13/2003 0.015 mg/l 0.01 0.05
MW-7 Chromium, total 08/26/2004 0.011 mg/l 0.01 0.05
MW-7 Chromium, total 02/22/2005 0.027 mg/l 0.01 0.05
MW-8 Chromium, total 12/30/1997 0.04 mg/l 0.01 0.05
MW-8 Chromium, total 02/25/1998 0.051 mg/l 0.01 0.05 0.001
MW-8 Chromium, total 08/03/2000 0.021 mg/l 0.01 0.05
MW-8 Chromium, total 08/08/2001 0.143 mg/l 0.01 0.05 0.093
MW-8 Chromium, total 02/06/2003 0.046 mg/l 0.01 0.05
MW-8 Chromium, total 08/13/2003 0.027 mg/l 0.01 0.05
MW-8 Chromium, total 08/26/2004 0.013 mg/l 0.01 0.05
MW-8 Chromium, total 02/22/2005 0.014 mg/l 0.01 0.05
MW-8 Chromium, total 08/09/2005 0.011 mg/l 0.01 0.05
MW-9 Chromium, total 12/30/1997 0.035 mg/l 0.01 0.05
MW-9 Chromium, total 02/25/1998 0.02 mg/l 0.01 0.05
MW-9 Chromium, total 08/03/2000 0.018 mg/l 0.01 0.05
MW-9 Chromium, total 08/08/2001 0.048 mg/l 0.01 0.05
MW-9 Chromium, total 08/22/2002 0.039 mg/l 0.01 0.05
MW-9 Chromium, total 02/06/2003 0.078 mg/l 0.01 0.05 0.028
MW-9 Chromium, total 08/13/2003 0.014 mg/l 0.01 0.05
MW-9 Chromium, total 08/26/2004 0.013 mg/l 0.01 0.05
MW-9 Chromium, total 08/26/2004 0.017 mg/l 0.01 0.05
SW-2 Chromium, total 12/30/1997 0.041 mg/l 0.01 0.05
SW-2 Chromium, total 02/25/1998 0.012 mg/l 0.01 0.05
SW-2 Chromium, total 02/10/2000 0.03 mg/l 0.01 0.05
SW-2 Chromium, total 08/13/2003 0.014 mg/l 0.01 0.05
SW-2 Chromium, total 02/22/2005 0.013 mg/l 0.01 0.05
SW-3 Chromium, total 08/03/2000 0.015 mg/l 0.01 0.05
SW-4 Chromium, total 08/13/2003 0.024 mg/l 0.01 0.05
SW-4 Chromium, total 08/09/2005 0.029 mg/l 0.01 0.05
SW-4 Chromium, total 08/29/2006 0.012 mg/l 0.01 0.05
MW-12 Cobalt, total 02/22/2005 0.014 mg/l 0.01
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-4 Cobalt, total 02/25/1998 0.042 mg/l 0.01
MW-5 Cobalt, total 12/30/1997 0.012 mg/l 0.01
MW-5 Cobalt, total 02/25/1998 0.026 mg/l 0.01
MW-7 Cobalt, total 12/30/1997 0.01 mg/l 0.01
MW-7 Cobalt, total 02/22/2005 0.011 mg/l 0.01
MW-8 Cobalt, total 12/30/1997 0.033 mg/l 0.01
MW-8 Cobalt, total 02/25/1998 0.024 mg/l 0.01
MW-8 Cobalt, total 02/06/2003 0.014 mg/l 0.01
MW-8 Cobalt, total 08/13/2003 0.01 mg/l 0.01
MW-1 Lead, total 12/30/1997 0.076 mg/l 0.01 0.015 0.061
MW-1 Lead, total 02/25/1998 0.017 mg/l 0.01 0.015 0.002
MW-1 Lead, total 08/03/2000 0.018 mg/l 0.01 0.015 0.003
MW-1 Lead, total 02/08/2001 0.01 mg/l 0.01 0.015
MW-1 Lead, total 08/08/2001 0.022 mg/l 0.01 0.015 0.007
MW-1 Lead, total 02/06/2003 0.014 mg/l 0.01 0.015
MW-1 Lead, total 02/22/2005 0.018 mg/l 0.01 0.015 0.003
MW-1 Lead, total 08/09/2005 0.026 mg/l 0.01 0.015 0.011
MW-1 Lead, total 02/22/2006 0.011 mg/l 0.01 0.015
MW-1 Lead, total 08/29/2006 0.01 mg/l 0.01 0.015
MW-1 Lead, total 02/07/2007 12 ug/l 10 15
MW-10 Lead, total 12/30/1997 0.026 mg/l 0.01 0.015 0.011
MW-10 Lead, total 02/25/1998 0.015 mg/l 0.01 0.015
MW-11 Lead, total 02/22/2005 0.013 mg/l 0.01 0.015
MW-11 Lead, total 08/09/2005 0.022 mg/l 0.01 0.015 0.007
MW-12 Lead, total 08/26/2004 0.037 mg/l 0.01 0.015 0.022
MW-12 Lead, total 02/22/2005 0.049 mg/l 0.01 0.015 0.034
MW-12 Lead, total 08/09/2005 0.03 mg/l 0.01 0.015 0.015
MW-12 Lead, total 02/22/2006 0.021 mg/l 0.01 0.015 0.006
MW-12 Lead, total 08/29/2006 0.012 mg/l 0.01 0.015
MW-13 Lead, total 02/22/2005 0.011 mg/l 0.01 0.015
MW-13 Lead, total 08/09/2005 0.035 mg/l 0.01 0.015 0.02
MW-13 Lead, total 08/29/2006 0.032 mg/l 0.01 0.015 0.017
MW-2 Lead, total 12/30/1997 0.108 mg/l 0.01 0.015 0.093
MW-2 Lead, total 02/25/1998 0.023 mg/l 0.01 0.015 0.008
MW-2 Lead, total 04/27/1998 0.03 mg/l 0.01 0.015 0.015
MW-2 Lead, total 08/03/2000 0.025 mg/l 0.01 0.015 0.01
MW-2 Lead, total 02/08/2001 0.028 mg/l 0.01 0.015 0.013
MW-2 Lead, total 02/06/2003 0.053 mg/l 0.01 0.015 0.038
MW-2 Lead, total 08/13/2003 0.036 mg/l 0.01 0.015 0.021
MW-2 Lead, total 02/18/2004 0.023 mg/l 0.01 0.015 0.008
MW-2 Lead, total 08/26/2004 0.014 mg/l 0.01 0.015
MW-2 Lead, total 02/22/2005 0.042 mg/l 0.01 0.015 0.027
MW-2 Lead, total 08/09/2005 0.074 mg/l 0.01 0.015 0.059
MW-2 Lead, total 02/22/2006 0.046 mg/l 0.01 0.015 0.031
MW-2 Lead, total 08/29/2006 0.024 mg/l 0.01 0.015 0.009
MW-2 Lead, total 02/07/2007 38 ug/l 10 15 23
MW-3 Lead, total 12/30/1997 0.022 mg/l 0.01 0.015 0.007
MW-3 Lead, total 02/08/2001 0.018 mg/l 0.01 0.015 0.003
MW-4 Lead, total 02/25/1998 0.043 mg/l 0.01 0.015 0.028
MW-4 Lead, total 08/03/2000 0.011 mg/l 0.01 0.015
MW-4 Lead, total 08/08/2001 0.023 mg/l 0.01 0.015 0.008
MW-5 Lead, total 12/30/1997 0.021 mg/l 0.01 0.015 0.006
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-5 Lead, total 02/25/1998 0.032 mg/l 0.01 0.015 0.017
MW-5 Lead, total 06/08/1998 0.013 mg/l 0.01 0.015
MW-5 Lead, total 08/03/2000 0.017 mg/l 0.01 0.015 0.002
MW-5 Lead, total 02/08/2001 0.02 mg/l 0.01 0.015 0.005
MW-5 Lead, total 08/13/2003 0.016 mg/l 0.01 0.015 0.001
MW-6 Lead, total 12/30/1997 0.011 mg/l 0.01 0.015
MW-6 Lead, total 02/25/1998 0.012 mg/l 0.01 0.015
MW-6 Lead, total 08/03/2000 0.015 mg/l 0.01 0.015
MW-6 Lead, total 02/08/2001 0.027 mg/l 0.01 0.015 0.012
MW-6 Lead, total 08/08/2001 0.01 mg/l 0.01 0.015
MW-6 Lead, total 02/06/2003 0.013 mg/l 0.01 0.015
MW-6 Lead, total 08/09/2005 0.021 mg/l 0.01 0.015 0.006
MW-7 Lead, total 12/30/1997 0.032 mg/l 0.01 0.015 0.017
MW-7 Lead, total 02/25/1998 0.017 mg/l 0.01 0.015 0.002
MW-7 Lead, total 08/03/2000 0.023 mg/l 0.01 0.015 0.008
MW-7 Lead, total 02/06/2003 0.011 mg/l 0.01 0.015
MW-8 Lead, total 12/30/1997 0.027 mg/l 0.01 0.015 0.012
MW-8 Lead, total 02/25/1998 0.022 mg/l 0.01 0.015 0.007
MW-8 Lead, total 02/06/2003 0.013 mg/l 0.01 0.015
MW-8 Lead, total 08/13/2003 0.017 mg/l 0.01 0.015 0.002
MW-9 Lead, total 12/30/1997 0.025 mg/l 0.01 0.015 0.01
MW-9 Lead, total 02/25/1998 0.012 mg/l 0.01 0.015
MW-9 Lead, total 02/06/2003 0.022 mg/l 0.01 0.015 0.007
SW-2 Lead, total 02/25/1998 0.017 mg/l 0.01 0.015 0.002
SW-2 Lead, total 02/10/2000 0.01 mg/l 0.01 0.015
SW-2 Lead, total 02/22/2005 0.026 mg/l 0.01 0.015 0.011
SW-4 Lead, total 08/13/2003 0.015 mg/l 0.01 0.015
SW-4 Lead, total 08/09/2005 0.059 mg/l 0.01 0.015 0.044
SW-4 Lead, total 02/22/2006 0.012 mg/l 0.01 0.015
SW-4 Lead, total 08/29/2006 0.018 mg/l 0.01 0.015 0.003
MW-10 Nickel, total 08/08/2001 0.035 mg/l 0.05 0.1
MW-8 Nickel, total 12/30/1997 0.059 mg/l 0.05 0.1
MW-8 Nickel, total 08/08/2001 0.618 mg/l 0.05 0.1 0.518
MW-9 Nickel, total 08/08/2001 0.212 mg/l 0.05 0.1 0.112
SW-3 Nickel, total 02/10/2000 0.05 mg/l 0.05 0.1
SW-3 Nickel, total 08/03/2000 0.078 mg/l 0.05 0.1
MW-1 Vanadium 12/30/1997 0.31 mg/l 0.04
MW-1 Vanadium 02/25/1998 0.079 mg/l 0.04
MW-1 Vanadium 08/24/1999 0.056 mg/l 0.04
MW-1 Vanadium 08/03/2000 0.195 mg/l 0.04
MW-1 Vanadium 08/08/2001 0.106 mg/l 0.04
MW-1 Vanadium 02/06/2003 0.157 mg/l 0.04
MW-1 Vanadium 08/13/2003 0.107 mg/l 0.04
MW-1 Vanadium 02/18/2004 0.081 mg/l 0.04
MW-1 Vanadium 08/26/2004 0.061 mg/l 0.04
MW-1 Vanadium 02/22/2005 0.258 mg/l 0.04
MW-1 Vanadium 08/09/2005 0.067 mg/l 0.04
MW-1 Vanadium 08/29/2006 0.041 mg/l 0.04
MW-1 Vanadium 02/07/2007 45 ug/l 25
MW-12 Vanadium 02/22/2005 0.104 mg/l 0.04
MW-12 Vanadium 08/09/2005 0.045 mg/l 0.04
MW-13 Vanadium 08/09/2005 0.053 mg/l 0.04
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Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-13 Vanadium 08/29/2006 0.042 mg/l 0.04
MW-2 Vanadium 12/30/1997 0.241 mg/l 0.04
MW-2 Vanadium 02/25/1998 0.182 mg/l 0.04
MW-2 Vanadium 04/27/1998 0.065 mg/l 0.04
MW-2 Vanadium 08/03/2000 0.18 mg/l 0.04
MW-2 Vanadium 08/08/2001 0.135 mg/l 0.04
MW-2 Vanadium 02/06/2003 0.315 mg/l 0.04
MW-2 Vanadium 08/13/2003 0.228 mg/l 0.04
MW-2 Vanadium 02/18/2004 0.047 mg/l 0.04
MW-2 Vanadium 08/26/2004 0.213 mg/l 0.04
MW-2 Vanadium 02/22/2005 0.254 mg/l 0.04
MW-2 Vanadium 08/09/2005 0.044 mg/l 0.04
MW-2 Vanadium 02/07/2007 39 ug/l 25
MW-4 Vanadium 02/25/1998 0.177 mg/l 0.04
MW-4 Vanadium 08/03/2000 0.132 mg/l 0.04
MW-4 Vanadium 08/08/2001 0.152 mg/l 0.04
MW-5 Vanadium 12/30/1997 0.058 mg/l 0.04
MW-5 Vanadium 02/25/1998 0.172 mg/l 0.04
MW-5 Vanadium 06/08/1998 0.077 mg/l 0.04
MW-5 Vanadium 08/03/2000 0.151 mg/l 0.04
MW-5 Vanadium 02/08/2001 0.051 mg/l 0.04
MW-5 Vanadium 08/08/2001 0.055 mg/l 0.04
MW-5 Vanadium 08/13/2003 0.114 mg/l 0.04
MW-6 Vanadium 06/08/1998 0.053 mg/l 0.04
MW-6 Vanadium 08/03/2000 0.073 mg/l 0.04
MW-7 Vanadium 02/25/1998 0.045 mg/l 0.04
MW-7 Vanadium 06/08/1998 0.067 mg/l 0.04
MW-7 Vanadium 02/23/1999 0.056 mg/l 0.04
MW-7 Vanadium 08/03/2000 0.135 mg/l 0.04
MW-7 Vanadium 08/08/2001 0.054 mg/l 0.04
MW-7 Vanadium 02/06/2003 0.245 mg/l 0.04
MW-7 Vanadium 02/22/2005 0.045 mg/l 0.04
MW-8 Vanadium 02/25/1998 0.075 mg/l 0.04
MW-8 Vanadium 02/06/2003 0.063 mg/l 0.04
MW-9 Vanadium 08/22/2002 0.044 mg/l 0.04
MW-9 Vanadium 02/06/2003 0.089 mg/l 0.04
SW-4 Vanadium 08/09/2005 0.044 mg/l 0.04
MW-1 Zinc 12/30/1997 0.148 mg/l 0.05 1.05
MW-1 Zinc 02/07/2007 12 ug/l 10 1050
MW-10 Zinc 12/30/1997 0.075 mg/l 0.05 1.05
MW-12 Zinc 08/26/2004 0.069 mg/l 0.05 1.05
MW-12 Zinc 02/22/2005 0.177 mg/l 0.05 1.05
MW-12 Zinc 08/09/2005 0.183 mg/l 0.05 1.05
MW-12 Zinc 02/22/2006 0.112 mg/l 0.05 1.05
MW-12 Zinc 08/29/2006 0.059 mg/l 0.05 1.05
MW-2 Zinc 12/30/1997 0.09 mg/l 0.05 1.05
MW-2 Zinc 02/25/1998 0.058 mg/l 0.05 1.05
MW-2 Zinc 02/07/2007 19 ug/l 10 1050
MW-4 Zinc 02/25/1998 0.145 mg/l 0.05 1.05
MW-5 Zinc 12/30/1997 0.051 mg/l 0.05 1.05
MW-5 Zinc 02/25/1998 0.094 mg/l 0.05 1.05
MW-7 Zinc 12/30/1997 0.162 mg/l 0.05 1.05
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Subtitle D Historical Inorganics

Well ID Sample Date Result Unit ExceedanceParameter Name1 PQL2 NCGW2L3

MW-7 Zinc 02/25/1998 0.151 mg/l 0.05 1.05
MW-7 Zinc 06/08/1998 0.073 mg/l 0.05 1.05
MW-7 Zinc 02/23/1999 0.073 mg/l 0.05 1.05
MW-7 Zinc 08/03/2000 0.167 mg/l 0.05 1.05
MW-7 Zinc 02/07/2007 23 ug/l 10 1050
MW-8 Zinc 12/30/1997 0.481 mg/l 0.05 1.05
MW-8 Zinc 02/25/1998 0.599 mg/l 0.05 1.05
MW-8 Zinc 04/27/1998 0.07 mg/l 0.05 1.05
MW-8 Zinc 08/03/2000 0.075 mg/l 0.05 1.05
MW-8 Zinc 02/08/2001 0.052 mg/l 0.05 1.05
MW-8 Zinc 08/08/2001 0.085 mg/l 0.05 1.05
MW-8 Zinc 02/06/2003 0.189 mg/l 0.05 1.05
MW-8 Zinc 08/13/2003 0.094 mg/l 0.05 1.05
MW-8 Zinc 08/26/2004 0.063 mg/l 0.05 1.05
MW-8 Zinc 02/22/2005 0.07 mg/l 0.05 1.05
MW-8 Zinc 08/09/2005 0.085 mg/l 0.05 1.05
MW-8 Zinc 02/22/2006 0.077 mg/l 0.05 1.05
MW-8 Zinc 02/07/2007 12 ug/l 10 1050
SW-2 Zinc 12/30/1997 0.184 mg/l 0.05 1.05
SW-2 Zinc 02/25/1998 0.243 mg/l 0.05 1.05
SW-2 Zinc 06/08/1998 0.952 mg/l 0.05 1.05
SW-2 Zinc 02/23/1999 1.527 mg/l 0.05 1.05 0.477
SW-2 Zinc 08/24/1999 0.246 mg/l 0.05 1.05
SW-2 Zinc 08/03/2000 0.31 mg/l 0.05 1.05
SW-2 Zinc 02/22/2005 0.061 mg/l 0.05 1.05
SW-2 Zinc 02/07/2007 15 ug/l 10 1050
SW-3 Zinc 12/30/1997 0.093 mg/l 0.05 1.05
SW-3 Zinc 02/25/1998 0.056 mg/l 0.05 1.05
SW-3 Zinc 08/03/2000 0.247 mg/l 0.05 1.05
SW-4 Zinc 08/09/2005 0.107 mg/l 0.05 1.05
SW-4 Zinc 02/07/2007 23 ug/l 10 1050
SW-5 Zinc 02/22/2006 0.089 mg/l 0.05 1.05
SW-5 Zinc 02/07/2007 11 ug/l 10 1050

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 Plots for Select Constituents (VOCs)

MCL
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MODFLOW 5 Year Simulation
1995 VOC Contamination
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MODFLOW 10 Year Simulation
2000 VOC Contamination
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MODFLOW 11 Year Simulation
2001 VOC Contamination
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MODFLOW 17 Year Simulation
2007 VOC Contamination
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MODFLOW 25 Year Simulation
2015 VOC Contamination
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MODFLOW 35 Year Simulation
2025 VOC Contamination
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MODFLOW 50 Year Simulation
2040 VOC Contamination
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