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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 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.l'3] 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



G07058.0 Page 2
Assessment of Corrective Measures —-Wayne County Dudley 8/30/2007

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.l1®] 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.[2*] 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

Elevation of Black
Ground Surface Elevation Depth to Black Creek
Well Creek Formation
(feet amsl) Formation (feet)
(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 103 cm/sec in MW-3, to a low of 3.10 x 103 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° 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:

_ Ya
(G,)(62.4)

where: n = total porosity

Y4 = dry density

G, = 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.[!3] 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.[13llpage D-11  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.[17l18] 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.l?*] 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:
K dh
V= ——
n, dl
where

v, 1s the average linear velocity

K is the hydraulic conductivity

n, is the effective porosity
dh
E 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 dI.
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 MT3D% 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 Total Porosity Effective

cm/sec Porosity
Layer 1 2.0x 10 37.6 9
Layer 2 5.90 x 10© 37.6 9
Layer 3 5.29x 103 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.ll9 Aquifer “storativity, S, [was] developed primarily
for the analysis of well hydraulics in confined aquifers.”[llpage 611 Change in aquifer storage in an unconfined
aquifer system results in an increase/decrease in water level.l8] 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.[?llpage 2051 Egtimation 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.[!0] 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.”[20llpage 791 Tn 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.[?]

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 | Number of Total Last date | Monitoring Wells
Sampling Sampling Number of Detect Constituent
Events Events with Detects Detected In
Detections
APPENDIX 1IVOC’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 MWI, 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 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.[2!l 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

Octanol - Water Soil - Water
Water - -

Densityl Henry’s Constant! | Partitioning Partitioning

Constituent Solubility * (mg/1 ] ) Mobility Class?
(g/cm3 at zooc) (atm-m3/mol zooc) ¢ 20°C) Coefficient Coefficient KOC
a
(log Ky (mL/g)
Chlorobenzene 1.11 0.0037 500 2.84 318 Moderate
p-Dichlorobenzene 1.248 0.0031 19 3.56 594 Low

LData obtained from Environmental Biotechnology: Principles and Applications [21]

2 Data obtained from Applied hydrogeology 3" 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.”[8llpage 4671 Thus the
higher attraction to the aquifer solids the slower it moves.[!%] 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 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 MT3D% Modeling

MODFLOW with transport package MT3D% 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, MT3D% 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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MT3D?% 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 (K)

R=1+ & Kd [8][page 464]
n

where

R is the retardation coefficient
pq is dry bulk density of the soil (g/cm?)

n is the porosity (unit less)
K 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/cm?). The distribution

coefficient (K;) can be estimated as the Soil — Water Partitioning Coefficient K , times the fraction of organic

carbon in the soil. 81 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

v, = Yy
° R
v, 1s the velocity of the solute front (ft/yr)
v, 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.”

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”.”! 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.”
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

. . . . 2
evidence of human carcinogenic potential”.”

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.a 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.

9 Assumed values based on EPA published values.[31141[51(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.[!2] 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.”[191lpage 3921 - Ag
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
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.



G07058.0 Page 18
Assessment of Corrective Measures —-Wayne County Dudley 8/30/2007

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.l'®] 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!”! 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 (K,,), where uptake is achieved when the log of K, ranges from 0.5 to

3.5.00



G07058.0 Page 20
Assessment of Corrective Measures —-Wayne County Dudley 8/30/2007

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).

e 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).

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

® Anaerobic conditions exist in the natural wetlands.

e Phytoremediation is occurring under natural conditions.

e Constituent velocity is extremely slow.

e (Contamination is below risk exposure levels.

e 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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Table 1: Well Construction Details

Monitoring Date Ground Datum Northing Easting Well Boring Screen Interval Confining Status
Well Installed Elevation Elevation Diameter Diameter (BGS) Layer
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.
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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 14643  150.57 - 14950 14834  150.70 14677 15282 15370  149.12
MW-2 129.50 129.30 12024 13027 13026  130.21 12025  130.10 12858 - 13050  130.11
MW-3 - - 134.00 - - - - - - - - -
MW-4 143.55 143.44 - 14390  143.89  144.00 14369 14437 14314 14426 14435  144.18
MW-5 120.90 120.79 12072 12140  121.49 12145 12103 12132 12057 12140  121.21 121.00
MW-6 139.96 139.91 13048  140.26 14063 14059  139.72 14047 13894  140.71 140.75  140.49
MW-7 136.17 135.18 13446  139.07 13859 13864 13523 13855 13384  139.83  139.93  137.02
MW-8 143.89 - 14217 14487 14490  144.91 14387 14584 14277 14500 14563  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 14784 15154  147.33 14674  148.41 146.97 14571 14546  148.96
MW-2 129.44 12934 130.15  129.41 130.34 12954 12929 12033  130.08 12823  120.05  130.11
MW-3 - 134.53 - 134.21 - - 133.97  134.11 13418 13343  133.26 -
MW-4 143.84 143.65 14413 143.51 14449  143.51 14338 14339 14354 14225 14243 14365
MW-5 120.78 120.90 12103 12092 12114 12166 12136 12158 12198 12133 12130  122.28
MW-6 139.62 - 140.44  140.06 14062  139.98  139.64 13892 14050 13856  139.07  140.91
MW-7 135.27 13467  138.87 13567 13927 13575 13425 13506 13648  133.08 13349  138.79
MW-8 144.09 143.20 14474 14297 14564 14290 14192 14267 14195  140.86 14028  143.24
WELL  2/19/2004 2/21/2005 8/8/2005  2/6/2007 Ob:i‘;’;"ed Obfg":ed Difference  Average

MW-1 148.44 147.79 14816 150.06 153.70  145.46 8.24 148.66

MW-2 130.29 129.68 12899  130.36 13050  128.23 2.27 129.66

MW-3 - 134.31 134.03 - 13453 133.13 1.40 133.97

MW-4 147.30 143.59 14328  144.31 14730 14225 5.05 143.82

MW-5 121.92 12154 12168  122.25 12228  120.57 1.71 121.31

MW-6 141.29 140.02 139.88  140.95 14129  138.56 273 140.09

MW-7 138.24 136.04  134.88  139.59 13993  133.08 6.85 136.64

MW-8 143.19 142.96 142.45  144.76 14584  140.28 5.56 143.57
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Table 3: Summary of Slug Test Results

Screen Interval Initial DTW Initial Head .

Well (BGS) (BTOP) 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 6.89 419 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

Summary Statistics
Mean 1.10E-03 Maximum 6.40E-03
Median 3.20E-04 Minimum 3.10E-05
Sandard Deviation 2.16E-03 Count 8

Information obtained from Wayne County Transition Plan completed April 1994

Table 4: Summary of Soil Geologic Properties

. Specific . Total Porosity Effective Porosity
Well Lithology Gravity Dry Density (%) (%)
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
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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 55 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
o 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
o 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
©v 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 55 5.6 5.4 5.6 5.7 5.9 5.5 54
= Temperature 24 20 13 15 26 14 24 11 24 12 11
= Conductivity 340 470 760 370 350 410 470 420 880 240 210
~ PpH 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
o 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 -
0 Conductivity 1400 1400 66 3800 - 2100 41 1600 670 2200 -
o 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 -
o PpH 6 6 - 6.4 - - 5.8 - - 6.6 -
= Temperature 24 24 - 19 - - 24 - - 12 -
®  Conductivity 590 590 - 730 - - 220 - - 910 -
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Table 5: Summary of Field Parameters

Name 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
= pH 4.8 5.4 5.7 5.4 5.6 5.3 5.4 5 5.2 5.1 5.55
= Temperature 19 18 18 13 22 16 18 17 18 15 20
= Conductivity 140 20 12 100 18 19 17 15 13 20 18
o pH 6 6.4 6.2 6.7 6.4 6.1 6.1 6.1 5.8 6 6.1
= Temperature 22 20 17 10 22 12 23 12 21 11 23
= Conductivity 1500 1200 1100 440 1100 1400 1400 1400 1500 1100 1100
® pH 4.2 47 4.8 5.3 5.6 4.8 6.2 4 5.5 4.5 7.5
= Temperature 20 19 19 15 22 15 19 13 20 15 21
= Conductivity 340 30 25 10 35 40 34 360 30 33 26
< pH 4.2 45 4.4 5.4 4.7 4.6 4.4 41 4.6 47 7.6
= Temperature 21 20 18 12 21 12 18 12 19 14 22
= Conductivity 350 300 220 120 260 420 320 170 87 60 38
v pH 5.1 4.8 5.4 5.5 6.1 5 5.3 4.9 5.3 4.7 6.7
= Temperature 23 21 20 10 24 17 22 13 21 17 23
= Conductivity 420 380 32 28 48 50 44 49 45 48 40
© pH 5.4 6 6.1 6 5.7 55 6 55 5.2 55 6.6
= Temperature 26 21 18 12 24 11 53 13 23 12 23
= Conductivity 270 410 490 100 190 180 380 260 180 180 130
~ PH 4.1 4.6 5.8 5.4 5 5.4 4.5 4.3 4 5 6.9
;' Temperature 23 21 18 11 23 10 22 13 20 11 23
= Conductivity 66 530 40 32 880 61 62 56 73 70 54
© pH 4.4 4.8 4.9 5.7 5 4.8 4.8 4.5 4.6 4.8 7.6
= Temperature 20 19 19 12 21 17 20 13 20 16 20
= Conductivity 80 62 47 19 74 120 77 74 1100 120 140
~ pH 7.7 - - - 6.7 - 8.6 - 6.7 - 7.8
= Temperature 27 - - - 24 - 29 - 28 - 26
®  Conductivity 1200 - - - 820 - 630 - 640 - 670
o PH - - - - - - - - - - -
= Temperature - - - - - - - - - - -
9 Conductivity - - - - - - - - - - -
@ PH - : - - - - - - - - -
= Temperature - - - - - - - - - - -
®  Conductivity - - - - - - - - - - -
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Table 5: Summary of Field Parameters

Name 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
~ pH 5.2 5.1 5 5.3 5.2 5.1 5.1 5.2 4.9
= Temperature 17 20 17 19 18 19 19 20 17
= Conductivity 19 18 18 20 26 24 183 22 19
o pH 6.5 6.4 6.4 5.2 6.4 6.3 6.3 6.4 6.4
= Temperature 11 24 12 22 13 21 15 22 12
= Conductivity 1278 1064 1086 1081 1209 1263 1308 1326 1401
o pH 4.5 5.2 4.1 5.7 5.1 4.9 5.3 5.1 5.1
= Temperature 15 25 16 19 17 21 19 20 15
= Conductivity 46 51 51 37 37 43 42 49 40
< pH 4.9 5.2 4.7 5 4.7 5 4.8 5 4.7
= Temperature 15 23 15 19 15 19 17 19 14
= Conductivity 49 34 41 47 55 52 40 41 58
©v pH 4.5 5.2 4.1 5.8 5.4 4.9 5.8 5.9 53
= Temperature 16 23 17 22 17 19 21 15
= Conductivity 145 34 90 63 71 61 79 101 64
© pH 5.7 5 4.3 4.6 4.6 45 4.3 4.5 4.4
= Temperature 11 24 12 22 12 14 22 11
= Conductivity 213 345 441 260 346 243 328 225 223
~ PpH 4.4 4.9 4.7 4.4 4.6 4.3 4.4 4.3 4.8
;‘ Temperature 14 26 11 22 13 16 24 14
= Conductivity 145 110 149 103 147 168 309 473 680
o pH 5.1 4.6 4.7 4.5 4.7 4.9 4.7 4.8 4.6
= Temperature 17 21 17 19 17 19 20 22 15
= Conductivity 149 142 146 150 122 115 48 90
- pH - 71 - - - - - - -
;l Temperature - 24 - - - - - - -
®  Conductivity - 256 - - - - - - -
o PH - - - - - - - - -
= Temperature - - - - - - - - -
®  Conductivity - - - - - - - - -
o pH : - : - - - - - :
;' Temperature - - - - - - - - -
®  Conductivity - - - - - - - - -
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-2 Arsenic 02/11/1998 0.011 mg/| 0.01 0.05

MW-2 Arsenic 09/02/1998 0.014 mg/| 0.01 0.05

MW-2 Arsenic 08/02/2000 0.01 mg/| 0.005 0.05

MW-2 Arsenic 08/22/2002 0.021 mg/| 0.01 0.05

MW-2 Arsenic 02/05/2003 0.017 mg/| 0.01 0.05

MW-2 Arsenic 08/25/2004 0.016 mg/| 0.01 0.05

MW-2 Arsenic 08/08/2005 0.016 mg/| 0.01 0.05

MW-2 Arsenic 02/23/2006 0.012 mg/| 0.01 0.05

MW-2 Arsenic 08/28/2006 0.016 mg/| 0.01 0.05

MW-2 Arsenic 02/06/2007 11 ug/l 10 50

MW-3 Arsenic 08/22/2002 0.011 mg/| 0.01 0.05

MW-3 Arsenic 08/28/2006 0.018 mg/| 0.01 0.05

MW-5 Arsenic 09/08/1994 0.018 mg/| 0.01 0.05

MW-5 Arsenic 07/18/1995 0.029 mg/| 0.01 0.05

MW-5 Arsenic 02/05/2003 0.028 mg/| 0.01 0.05

MW-6 Arsenic 09/02/1998 0.013 mg/| 0.01 0.05

MW-7 Arsenic 02/11/1998 0.01 mg/| 0.01 0.05

MW-7 Arsenic 09/02/1998 0.011 mg/| 0.01 0.05

MW-7 Arsenic 08/02/2000 0.013 mg/| 0.01 0.05

MW-7 Arsenic 08/08/2005 0.027 mg/| 0.01 0.05

MW-7 Arsenic 02/23/2006 0.048 mg/| 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/| 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/| 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/| 0.002

MW-5 Beryllium, total 10/20/1994 0.002 mg/| 0.002

MW-5 Beryllium, total 07/18/1995 0.007 mg/| 0.002

MW-5 Beryllium, total 02/05/2003 0.002 mg/| 0.002

MW-3 Cadmium, total 07/18/1995 0.002 mg/I| 0.001 0.0018 0.0003
MW-3 Cadmium, total 09/02/1998 0.0045 mg/I 0.001 0.0018 0.0028
MW-3 Cadmium, total 08/14/2003 0.002 mg/I| 0.001 0.0018 0.0003
MW-4 Cadmium, total 08/22/2002 0.001 mg/| 0.001 0.0018

MW-5 Cadmium, total 09/08/1994 0.007 mg/I 0.001 0.0018 0.0053
MW-5 Cadmium, total 10/20/1994 0.004 mg/I 0.001 0.0018 0.0023
MW-5 Cadmium, total 03/23/1995 0.001 mg/| 0.001 0.0018

MW-5 Cadmium, total 07/18/1995 0.016 mg/I| 0.001 0.0018 0.0143
MW-5 Cadmium, total 02/20/1996 0.002 mg/I 0.001 0.0018 0.0003
MW-5 Cadmium, total 02/04/1997 0.001 mg/| 0.001 0.0018

MW-5 Cadmium, total 08/27/1997 0.003 mg/I| 0.001 0.0018 0.0013
MW-5 Cadmium, total 02/11/1998 0.0014 mg/| 0.001 0.0018

MW-5 Cadmium, total 02/14/2002 0.001 mg/| 0.001 0.0018

MW-5 Cadmium, total 02/05/2003 0.004 mg/I| 0.001 0.0018 0.0023
MW-5 Cadmium, total 08/14/2003 0.002 mg/I 0.001 0.0018 0.0003
MW-5 Cadmium, total 08/25/2004 0.003 mg/I| 0.001 0.0018 0.0013
MW-5 Cadmium, total 08/08/2005 0.003 mg/I| 0.001 0.0018 0.0013
MW-5 Cadmium, total 02/23/2006 0.001 mg/| 0.001 0.0018
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
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/| 0.001 0.0018

MW-6 Cadmium, total 02/21/2005 0.004 mg/I 0.001 0.0018 0.0023
MW-6 Cadmium, total 02/23/2006 0.002 mg/I 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/| 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/| 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/| 0.01 0.05

MW-2 Chromium, total 08/27/1997 0.014 mg/| 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/| 0.01 0.05

MW-2 Chromium, total 08/14/2003 0.012 mg/| 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/| 0.01 0.05

MW-3 Chromium, total 02/11/1998 0.018 mg/| 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/| 0.01 0.05

MW-3 Chromium, total 08/22/2002 0.047 mg/| 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/| 0.01 0.05

MW-3 Chromium, total 08/25/2004 0.021 mg/| 0.01 0.05

MW-3 Chromium, total 02/21/2005 0.032 mg/| 0.01 0.05

MW-3 Chromium, total 08/08/2005 0.012 mg/| 0.01 0.05

MW-3 Chromium, total 08/28/2006 0.021 mg/| 0.01 0.05

MW-4 Chromium, total 09/02/1998 0.011 mg/| 0.01 0.05

MwW-4 Chromium, total 02/05/2003 0.07 mg/I 0.01 0.05 0.02
MW-4 Chromium, total 02/19/2004 0.027 mg/| 0.01 0.05

MW-4 Chromium, total 08/25/2004 0.016 mg/| 0.01 0.05

MW-4 Chromium, total 02/21/2005 0.016 mg/| 0.01 0.05

MW-4 Chromium, total 02/06/2007 1 ug/l 10 50

MW-5 Chromium, total 09/08/1994 0.034 mg/| 0.01 0.05

MW-5 Chromium, total 10/20/1994 0.022 mg/| 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/| 0.01 0.05

MW-5 Chromium, total 08/27/1997 0.01 mg/| 0.01 0.05

MW-5 Chromium, total 02/11/1998 0.01 mg/| 0.01 0.05

MW-5 Chromium, total 02/22/1999 0.019 mg/| 0.01 0.05

MW-5 Chromium, total 02/05/2003 0.042 mg/| 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/| 0.01 0.05

MW-6 Chromium, total 08/29/1996 0.087 mg/I| 0.01 0.05 0.037
MW-6 Chromium, total 02/04/1997 0.034 mg/| 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/I| 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
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-6 Chromium, total 08/09/2001 0.11 mg/I| 0.01 0.05 0.06
MW-6 Chromium, total 02/14/2002 0.018 mg/| 0.01 0.05

MW-6 Chromium, total 02/05/2003 0.035 mg/| 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/| 0.01 0.05

MW-7 Chromium, total 09/08/1994 0.017 mg/| 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/| 0.01 0.05

MW-7 Chromium, total 08/29/1996 0.049 mg/| 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/I 0.01 0.05 0.05
MW-7 Chromium, total 02/11/1998 0.06 mg/I 0.01 0.05 0.01
MwW-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/| 0.01 0.05

MW-7 Chromium, total 08/02/2000 0.35 mg/I 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/I 0.01 0.05 0.249
MW-7 Chromium, total 08/25/2004 0.072 mg/I 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/| 0.01 0.05

MW-7 Chromium, total 02/23/2006 0.026 mg/| 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/| 0.01 0.05

MW-8 Chromium, total 07/18/1995 0.017 mg/| 0.01 0.05

MW-8 Chromium, total 02/20/1996 0.025 mg/| 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/| 0.01 0.05

MW-8 Chromium, total 02/11/1998 0.033 mg/| 0.01 0.05

MW-8 Chromium, total 09/02/1998 0.038 mg/| 0.01 0.05

MwW-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/I 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/I 0.01 0.05 0.067
MW-8 Chromium, total 08/14/2003 0.024 mg/| 0.01 0.05

MW-8 Chromium, total 02/19/2004 0.027 mg/| 0.01 0.05

MW-8 Chromium, total 08/25/2004 0.026 mg/| 0.01 0.05

MW-8 Chromium, total 02/21/2005 0.037 mg/| 0.01 0.05

MW-8 Chromium, total 08/08/2005 0.013 mg/| 0.01 0.05

MW-8 Chromium, total 02/23/2006 0.013 mg/| 0.01 0.05

MW-8 Chromium, total 08/28/2006 0.017 mg/| 0.01 0.05

MW-8 Chromium, total 02/06/2007 1 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/| 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/| 0.01

MW-5 Cobalt, total 07/18/1995 0.035 mg/| 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/| 0.01 0.015

MW-2 Lead, total 08/27/1997 0.07 mg/I 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/| 0.01 0.015

MW-2 Lead, total 08/09/2001 0.031 mg/I 0.01 0.015 0.016
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-2 Lead, total 02/05/2003 0.01 mg/| 0.01 0.015

MW-2 Lead, total 02/21/2005 0.011 mg/| 0.01 0.015

MW-3 Lead, total 02/04/1997 0.018 mg/I 0.01 0.015 0.003
MW-3 Lead, total 08/22/2002 0.011 mg/| 0.01 0.015

MW-3 Lead, total 08/28/2006 0.014 mg/| 0.01 0.015

MW-4 Lead, total 08/09/2001 0.01 mg/| 0.01 0.015

Mw-4 Lead, total 02/05/2003 0.021 mg/I| 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/| 0.01 0.015

MW-5 Lead, total 07/18/1995 0.073 mg/I| 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/| 0.01 0.015

MW-5 Lead, total 02/05/2003 0.02 mg/I| 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/I 0.01 0.015 0.021
MW-6 Lead, total 02/04/1997 0.016 mg/I| 0.01 0.015 0.001
MW-6 Lead, total 08/27/1997 0.095 mg/I| 0.01 0.015 0.08
MW-6 Lead, total 02/11/1998 0.029 mg/I 0.01 0.015 0.014
MW-6 Lead, total 09/02/1998 0.035 mg/I| 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/I 0.01 0.015 0.028
MW-6 Lead, total 08/28/2006 0.014 mg/| 0.01 0.015

MW-7 Lead, total 09/08/1994 0.044 mg/I 0.01 0.015 0.029
MW-7 Lead, total 02/20/1996 0.011 mg/| 0.01 0.015

MwW-7 Lead, total 08/29/1996 0.043 mg/I 0.01 0.015 0.028
MW-7 Lead, total 08/27/1997 0.079 mg/I| 0.01 0.015 0.064
MW-7 Lead, total 02/11/1998 0.031 mg/I| 0.01 0.015 0.016
MwW-7 Lead, total 09/02/1998 0.048 mg/I 0.01 0.015 0.033
MW-7 Lead, total 02/22/1999 0.031 mg/I| 0.01 0.015 0.016
MW-7 Lead, total 08/02/2000 0.066 mg/I| 0.01 0.015 0.051
MW-7 Lead, total 08/09/2001 0.023 mg/I 0.01 0.015 0.008
MW-7 Lead, total 02/05/2003 0.068 mg/I| 0.01 0.015 0.053
MW-7 Lead, total 08/25/2004 0.023 mg/I| 0.01 0.015 0.008
MW-7 Lead, total 02/21/2005 0.041 mg/I 0.01 0.015 0.026
MW-7 Lead, total 08/08/2005 0.06 mg/I| 0.01 0.015 0.045
MW-7 Lead, total 02/23/2006 0.042 mg/I| 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/I| 0.01 0.015 0.132
MW-8 Lead, total 07/18/1995 0.012 mg/| 0.01 0.015

MW-8 Lead, total 02/20/1996 0.012 mg/| 0.01 0.015

MW-8 Lead, total 08/29/1996 0.029 mg/I| 0.01 0.015 0.014
MW-8 Lead, total 08/27/1997 0.025 mg/I| 0.01 0.015 0.01
MW-8 Lead, total 02/11/1998 0.014 mg/| 0.01 0.015

MW-8 Lead, total 09/02/1998 0.011 mg/| 0.01 0.015

MW-8 Lead, total 08/24/1999 0.019 mg/I| 0.01 0.015 0.004
MW-8 Lead, total 08/02/2000 0.031 mg/I| 0.01 0.015 0.016
MW-8 Lead, total 08/09/2001 0.021 mg/I 0.01 0.015 0.006
MW-8 Lead, total 08/22/2002 0.024 mg/I| 0.01 0.015 0.009
MW-8 Lead, total 02/05/2003 0.033 mg/I| 0.01 0.015 0.018
MW-8 Lead, total 08/25/2004 0.011 mg/| 0.01 0.015

MW-8 Lead, total 02/21/2005 0.014 mg/| 0.01 0.015

MW-8 Lead, total 02/23/2006 0.012 mg/| 0.01 0.015

MW-8 Lead, total 08/28/2006 0.015 mg/| 0.01 0.015
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
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/| 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/| 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/I| 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/| 0.0005 0.0011

MW-8 Mercury 08/22/2002 0.0018 mg/I| 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/| 0.05 0.1

MW-5 Nickel, total 07/18/1995 0.082 mgl/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/| 0.01 0.018

MW-1 Thallium 08/02/2000 0.001 mgl/l 0.001

MW-3 Thallium 08/02/2000 0.002 mg/l 0.001

MW-4 Thallium 08/02/2000 0.002 mg/| 0.001

MW-5 Thallium 08/02/2000 0.001 mgl/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/| 0.1

MW-2 Vanadium 08/27/1997 0.053 mgl/l 0.04

MW-3 Vanadium 08/02/2000 0.065 mg/l 0.04

MW-3 Vanadium 02/14/2002 0.108 mg/| 0.04

MW-3 Vanadium 08/22/2002 0.21 mgl/l 0.04

MW-3 Vanadium 02/05/2003 0.055 mg/l 0.04

MW-3 Vanadium 02/19/2004 0.088 mg/| 0.04

MW-3 Vanadium 08/25/2004 0.128 mgl/l 0.04

MW-3 Vanadium 02/21/2005 0.115 mg/l 0.04

MW-3 Vanadium 08/28/2006 0.093 mg/| 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/| 0.04

MW-5 Vanadium 10/20/1994 0.088 mgl/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/| 0.04

MW-5 Vanadium 02/04/1997 0.052 mgl/l 0.04

MW-5 Vanadium 08/27/1997 0.072 mg/l 0.04

MW-5 Vanadium 02/11/1998 0.052 mg/| 0.04

MW-5 Vanadium 02/05/2003 0.156 mgl/l 0.04

MW-5 Vanadium 08/25/2004 0.091 mg/l 0.04

MW-5 Vanadium 08/08/2005 0.043 mg/| 0.04

MW-6 Vanadium 08/29/1996 0.095 mgl/l 0.04

MW-6 Vanadium 02/04/1997 0.075 mg/l 0.04

MW-6 Vanadium 08/27/1997 0.18 mg/| 0.04
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Table 6: Historical Inorganic Groundwater Results

Well ID Parameter Name1 Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-6 Vanadium 02/11/1998 0.075 mg/| 0.04

MW-6 Vanadium 09/02/1998 0.078 mg/| 0.04

MW-6 Vanadium 02/22/1999 0.443 mg/| 0.04

MW-6 Vanadium 08/02/2000 0.066 mg/| 0.04

MW-6 Vanadium 08/09/2001 0.119 mg/| 0.04

MW-7 Vanadium 09/08/1994 0.057 mg/| 0.04

MW-7 Vanadium 02/20/1996 0.04 mg/| 0.04

MW-7 Vanadium 08/29/1996 0.157 mg/| 0.04

MW-7 Vanadium 08/27/1997 0.154 mg/| 0.04

MW-7 Vanadium 02/11/1998 0.162 mg/| 0.04

MW-7 Vanadium 09/02/1998 0.246 mg/| 0.04

MW-7 Vanadium 02/22/1999 0.042 mg/| 0.04

MW-7 Vanadium 08/02/2000 1.047 mg/| 0.04

MW-7 Vanadium 08/09/2001 0.104 mg/| 0.04

MW-7 Vanadium 02/05/2003 1.164 mg/| 0.04

MW-7 Vanadium 08/25/2004 0.259 mg/| 0.04

MW-7 Vanadium 02/21/2005 0.606 mg/| 0.04

MW-7 Vanadium 08/08/2005 0.113 mg/| 0.04

MW-7 Vanadium 02/23/2006 0.12 mg/| 0.04

MW-7 Vanadium 02/06/2007 56 ug/l 25

MW-8 Vanadium 08/29/1996 0.045 mg/| 0.04

MW-8 Vanadium 08/24/1999 0.13 mg/| 0.04

MW-8 Vanadium 08/02/2000 0.156 mg/| 0.04

MW-8 Vanadium 08/09/2001 0.109 mg/| 0.04

MW-8 Vanadium 08/22/2002 0.076 mg/| 0.04

MW-8 Vanadium 02/05/2003 0.158 mg/l 0.04

MW-8 Vanadium 02/21/2005 0.045 mg/| 0.04

MW-1 Zinc 09/08/1994 0.243 mg/| 0.05 1.05
MW-1 Zinc 10/20/1994 0.082 mg/| 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/| 0.05 1.05
MW-4 Zinc 08/24/1999 0.069 mg/| 0.05 1.05
MW-5 Zinc 09/08/1994 0.072 mg/| 0.05 1.05
MW-5 Zinc 07/18/1995 0.112 mg/| 0.05 1.05
MW-5 Zinc 02/06/2007 19 ug/l 10 1050
MW-6 Zinc 02/04/1997 0.074 mg/| 0.05 1.05
MW-6 Zinc 08/27/1997 0.061 mg/| 0.05 1.05
MW-6 Zinc 02/06/2007 14 ug/l 10 1050
MW-7 Zinc 09/08/1994 0.052 mg/| 0.05 1.05
MW-7 Zinc 02/22/1999 0.031 mg/| 0.01 1.05
MW-7 Zinc 08/02/2000 0.062 mg/| 0.05 1.05
MW-7 Zinc 02/06/2007 16 ug/l 10 1050
MW-8 Zinc 09/08/1994 0.187 mg/| 0.05 1.05
Supply Well Zinc 03/07/2007 247 ug/l 1 1050

1 Table only contains detected constituents.
2PQL = Practical Quantitation Limit
3NCGW?2L = North Carolina Ground Water 2L Standard
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Table 7: Historical Inorganic Surface Water Results

Well ID Parameter Name! Sample Date  Result Unit PQL2 SWSTD3 Exceedance
SW-1 Arsenic 09/08/1994 0.013 mg/l 0.01 0.05

SW-3 Arsenic 09/08/1994 0.01 mg/| 0.01 0.05

SW-3 Arsenic 02/11/1998 0.015 mg/| 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/| 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/| 0.001 0.002

SW-2 Cadmium, total 02/20/1996 0.001 mg/| 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/| 0.01 0.05

SW-2 Chromium, total 02/20/1996 0.035 mg/| 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/| 0.01 0.05

SW-2 Lead, total 02/20/1996 0.012 mg/| 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/| 0.01 0.025

SW-3 Lead, total 02/11/1998 0.02 mg/| 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 mgl/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

1 Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3 SWSTD = North Carolina Surface Water Standard Class C or Class IV as applicable
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Table 8: Statistically Significant Inorganics

Sampling Event Well Statistically Significant Constituents

Feb-07 MW-7 Cadmium Chromium
MW-3 Arsenic Chromium

Aug-06 MW-6 Chromium
MW-8 Chromium

Feb-06 MW-7 Arsenic | Chromium | Lead

Aug-05 MW-5 Vanadium
MW-7 Arsenic | Chromium Lead [ Vanadium
MW-3 Chromium Vanadium
MW-4 Chromium

Feb-05 MW-6 Cadmium
MW-7 Chromium |  Lead Vanadium
MW-8 Chromium Vanadium
MW-3 Chromium | Lead Vanadium
MW-4 Chromium

Aug-04 MW-5 Chromium [ Vanadium
MW-6 Chromium
MW-7 Chromium
MW-8 Chromium Vanadium
MW-3 Chromium Vanadium
MW-4 Chromium

Feb-04 MW-6 Barium
MW-8 Chromium
MW-3 Chromium | Vanadium
MW-4 Chromium

Feb-03 MW-6 Barium
MW-8 Chromium
MW-2 Arsenic

Aug-02 MW-3 Chromium Vanadium
MW-8 Chromium |  Lead Vanadium
MW-2 Tin

Feb-02 MW-3 Chromium | Vanadium
MW-6 Chromium
MW-2 Chromium Lead

Aug-01 MW-6 Chromium Lead Vanadium
MW-7 Chromium Lead Vanadium
MW-8 Lead Vanadium
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Table 9: Historic Organic Groundwater Results

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-2 1,1-Dichloroethane 03/12/1998 55 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/I 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/I 2 70
MW-8 2,4-D Acid 02/19/2004 2.62 ug/I 2 70
MW-6 Acetone 03/23/1995 145 ug/I 100 700
MW-6 Acetone 02/05/2003 107 ug/I 100 700
MW-2 Benzene 07/18/1995 5 ug/l 5 1 4
MW-8 Benzene 07/18/1995 6 ugl/l 5 1 5
MW-6 BHC, alpha 02/05/2003 0.26 ug/I 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 114 ug/l 3 50
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Table 9: Historic Organic Groundwater Results

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
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/I 5 50

MW-6 Chlorobenzene 03/12/1998 59 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/I 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/I 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/I 5 50

MW-8 Chlorobenzene 07/18/1995 56 ugl/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/I 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 ugl/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/I 0.1

MW-4 Dieldrin 02/14/2002 0.45 ug/I 0.1

MW-4 Endosulfan | 02/22/1999 0.11 ug/l 0.1

MW-8 Endosulfan Il 02/08/2001 0.21 ug/I 0.1

MW-4 Ethylbenzene 02/10/2000 54 ug/l 5 550

MW-6 Ethylbenzene 09/08/1994 83 ug/l 5 550

MW-6 Ethylbenzene 10/20/1994 61 ug/I 5 550
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Table 9: Historic Organic Groundwater Results

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
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/I 5 550

MW-6 Ethylbenzene 03/12/1998 8.3 ug/l 5 550

MW-6 Ethylbenzene 09/02/1998 71 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/I 5 1000

B Methylbenzene 08/28/2006 8.3 ugl/| 5 1000

MW-6 Naphthalene 07/18/1995 10 ug/I 5 21

MW-6 Naphthalene 10/29/1998 54 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 1 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 1 ugl/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 ugl/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 1 ugl/l 5 1.4 9.6
MW-6 p-Dichlorobenzene 02/05/2003 5.8 ugl/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 ugl/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 ugl/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 ugl/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 ugl/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 ugl/l 5 1.4 27
MW-8 p-Dichlorobenzene 02/05/2003 22.7 ug/l 5 1.4 213
MW-8 p-Dichlorobenzene 08/14/2003 11.3 ug/l 5 1.4 9.9
MW-8 p-Dichlorobenzene 02/19/2004 314 ugl/l 5 1.4 30
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Table 9: Historic Organic Groundwater Results

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
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 231 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/I 5 530

MW-6 Xylenes 01/05/1995 47 ug/I 5 530

MW-6 Xylenes 03/23/1995 141 ugl/l 5 530

MW-6 Xylenes 07/18/1995 114 ug/I 5 530

MW-6 Xylenes 02/20/1996 52 ug/I 5 530

MW-6 Xylenes 08/29/1996 46 ugl/l 5 530

MW-6 Xylenes 02/04/1997 133 ugl/l 5 530

MW-6 Xylenes 08/27/1997 78 ug/I 5 530

MW-6 Xylenes 02/11/1998 66 ugl/l 5 530

MW-6 Xylenes 03/12/1998 89 ugl/l 5 530

MW-6 Xylenes 09/02/1998 43 ug/I 5 530

MW-6 Xylenes 02/22/1999 45 ugl/l 5 530

MW-6 Xylenes 08/24/1999 96 ugl/l 5 530

MW-6 Xylenes 08/02/2000 65 ug/I 5 530

MW-6 Xylenes 02/08/2001 48 ugl/l 5 530

MW-6 Xylenes 08/09/2001 65 ugl/l 5 530

MW-6 Xylenes 08/22/2002 21.5 ug/I 5 530

MW-6 Xylenes 02/05/2003 9.7 ug/l 5 530

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

Wayne County Dudley



Table 10: Statistically Significant Organics

Sampling Event  Well Statistically Significant Constituents
Feb-07 MW-2 Chlorobenzene ‘
MW-8 Chlorobenzene | p-Dichlorobenzene
MW-2 Chlorobenzene
Aug-06 MW-8 p-Dichlorobenzene
Feb-06 MW-2 Chlorobenzene
MW-8 p-Dichlorobenzene
Aug-05 MW-2 Chlorobenzene ‘
MW-8 Chlorobenzene | p-Dichlorobenzene
Feb-05 MW-2 Chlorobenzene ‘
MW-8 Chlorobenzene | p-Dichlorobenzene
Aug-04 MW-2 Chlorobenzene ‘
MW-8 Chlorobenzene | p-Dichlorobenzene
Feb-04 MW-2 Chlorobenzene
MW-8 | Chlorobenzene | 2,4-D Acid | Bis(2-ethylhexyl) phthalate [  p-Dichlorobenzene
Aug-03 MW-2 Chlorobenzene
MW-8 p-Dichlorobenzene
MW-2 Chlorobenzene
Feb-03 MW-6 | Chlorobenzene | p-Dichlorobenzene Acetone BHC, Alpha |BHC, gamma Xylene
MW-8 Chlorobenzene p-Dichlorobenzene
MW-2 Chlorobenzene
Aug-02 MW-6 | Chlorobenzene | p-Dichlorobenzene | Xylene
MW-8 Chlorobenzene | p-Dichlorobenzene
MW-2 Chlorobenzene
Feb-02 MW-4 . Dieldrin
MW-6 | p-Dichlorobenzene |
MW-8 Chlorobenzene | p-Dichlorobenzene
MW-2 Chlorobenzene
Aug-01 MW-6 | Chlorobenzene | p-Dichlorobenzene | Xylene
MW-8 Chlorobenzene | p-Dichlorobenzene
MW-2 Chlorobenzene
Feb-01 MW-6 Chlorobenzene | Xylene
MW-8 Chlorobenzene
MW-2 Chlorobenzene
Aug-00 MW-6 | Chlorobenzene | p-Dichlorobenzene | Xylene
MW-8 Chlorobenzene | p-Dichlorobenzene
E MW-2 Chlorobenzene
eb-00
MW-4 Chlorobenzene p-Dichlorobenzene | Ethylbenzene
MW-2 Chlorobenzene 1,1-Dichloroethane
Feb-99 MW-6 | Chlorobenzene | p-Dichlorobenzene | Xylene
MW-8 Chlorobenzene | p-Dichlorobenzene
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Table 11: Current Groundwater Sampling Results

Well ID Parameter Name 1 Sample Date  Result Unit PQL 2 NCGW2L 3 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 1 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 14 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

1Table only contains detected constituents.
2PQL = Practical Quantitation Limit
3NCGW?2L = North Carolina Ground Water 2L Standard
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Table 12: Non-Carcinogenic Toxicity Values for Oral Ingestion Exposure

LADD 2/6/2007

HI Risk Maximum

HI Risk 2/6/2007

Reference Dose Maximum LADD Maximum Concentration
Contaminant Well Oral RfD Concentration Adult Child 2/6/2007 Adult Child . .
(ug/kg-day) (ug/L) (ug/kg-day) | (ug/kg-day) (ug/L) (ug/kg-day) | (ugkg-day) | AdUIt | 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. Hlis 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)

ED = Exposure Duration (days)

BW = Body Weight (kg)
AT = Average Time (days)

Wayne County Dudley

An ingestion rate of 2L/day was used for adults 1L/day for children
An exposure duration of 30 years was used for adults, 8 for children
An average weight of 70 kg was used for adults, 28.2 kg for children
Times of 30 years for adults and 8 years for children were used




Table 13: Non-Carcinogenic Toxicity Values for Inhalation Exposure

Reference Dose Maximum LADD Maximum Concentration LADD 2/6/2007 HI Risk Maximum | HI Risk 2/6/2007
Contaminant Well | Inhalation RfD | Concentration Adult Child 2/6/2007 Adult Child . .
(ug/kg-day) (ug/L) (ug/kg-day) | (ug/kg-day) (ug/L) (ug/kg-day) | (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. Hlis the Hazard Index Risk = LADD/RfD
5. Formula used for calculations:

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

C = Constituent Concentration (ug/m°)

K = Volatilization Factor (L/m°)
IR = Inhalation Rate (m®/day)
ED = Exposure Duration (days)

BW = Body Weight (kg)
AT = Average Time (days)

Wayne County Dudley

A volitilization factor of 0.5L/m® was used based on EPA published values
An inhalation rate of 20 m®/day was used for adults, 12 m*/day for children
An exposure duration of 30 years was used for adults, 8 years for children
An average weight of 70 kg was used for adults, 28.2 kg for children

Times of 30 years for adults and 8 for children were used




Table 14: Non-Carcinogenic Toxicity Values for Dermal Exposure

Reference Dose Maximum LADD Maximum Concentration LADD 2/6/2007 HI Risk Maximum HI Risk 2/6/2007
Contaminant Well Oral RfD Concentration Adult Child 2/6/2007 Adult Child . .
(ug/kg-day) (ug/L) (ugikg-day) | (ug/kg-day) (gll) | (ugkg-day) | (ugkg-day)| Adult | ©Child | Adult ) Chid
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. Hlis 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)

EV = Event Frequency
ED = Exposure Duration (years)

EF = Exposure Frequency (days/year)
SA = Skin Surface Area (cm?)

BW = Body weight (kg)

AT = Average Time (days)

Wayne County Dudley

contaminant dependent

15 min/day

30 years for an adult, 8 years for a child

365 days per year

20,000cm? for adults and 9360 cm? for children

70 kg was used for adults, 28.2 kg for children

30 years for adults and 8 for children




Table 15: Remediation Alternatives

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

Wayne County Dudley




Table 16: Summary of Water Supply Well Inventory

Well . Potable water
Owner Property Address Confirmed/Observed Well Details Use Map ID supply
Wayne County 460 S Landfill Rd Confirmed Refer to Table 1 Monitoring Point 1 Community
Bruce Smith (Deceased) 580 S Landfill Rd Observed 80" Diameter Unknown Well Locked 2 Community
~ 35' deep Property Vacant
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
. . . , Agricultural use
Craig Farms 355 Herring Rd 3 Confirmed wells 100" deep 2 wells adjacent to each other 11 None
Esther Drake 320 S Landfill Rd None Observed - - 12 Community
CS Jesus Apostolic 544 g1 anqfill Rd None Observed - - 13 Community
House of Prayer
Dorothy Williams S Landfill Rd None Observed - - 14 Community

NOTE: Map ID correspondes to Plate 7

Wayne County Dudley



Table 17: Flow Rate Calculations

K

Well h (f)  h,(ft) dh(ft) dI(ft) i (cmisec) n, (%) v (ftlyr) Lithology
MW-1 14866 146.00 2.66 379.36 0.0070 5.40E-4 20% 19.59 Sand

MW-2 12966 128.00 1.66  83.49 0.0199 3.00E-4 20% 30.86 Sand

MW-3 13397 132,00 1.97 100.23 0.0197 6.40E-3 20% 650.74 Sand

MW-4 14382 14200 1.82 343.20 0.0053 9.90E-4 20% 27.16 Sand

MW-5  121.31 124.00 269 136.84 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 14350 142.00 1.50 241.57 0.0062 3.40E-4 20% 10.92 Clayey Sand

NOTES:

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, d/, is the length of the line.

2. Parameter i denotes the hydraulic gradient associate with the line, and is defined by the equation:

dh

iz —

dl

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:

__Kdn

Wayne County Dudley
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MW-3 133.97
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MW-7 136.64
MW-8 143.57
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PLATE 7 Tax Map - Wayne County Dudley

Created By | M. Clement

Project Name | Assessment of Corrective Measures

Assessment of Corrective Measures Site Name | Wayne County Dudley

Project Number | G07058.0
Municipal Engineering Services Company, PA

LEGEND :
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 | ottie Smith 585 S Landfill Rd
5 Chester Willits 589 S Landfill Rd
6 Kenneth Branch 599 S Landfill Rd
_ / Donald Herring S Landfill Rd
i 8 Michael Fausnaught | 643 S Landfill Rd
/ 9 Bertha Baker S Landfill Rd
ot dsd bbb T 10 David Fry 249 Herring Rd
""'I."'II IIEI‘IE"E“ 11 Craig Farms 355 Herring Rd
aVE s 12 Esther Drake 320 S Landfill Rd
/ 13 | S Jesus Apostolic | 410 q) 0l Rd
/ House of Prayer
/ 14 Dorothy Williams S Landfill Rd
WC Wayne County -
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Page A-1

" NORTH CAROLINA DEPARTNENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY -
DIVISION OF ENVIRONAENTAL MANAGEMENT -~ GROUNDWATER SECTION -
Po’hox 27687 RALEIGH.N.C. 27811, PHONE (918)733-3221 Quad. No. Serial No.
e : \ Lat. Long. Pc
N * '»_ - o Minor Basin
, . S WELL CONSTRUCTION RECORD Basin Coda
N L. Header Ent. GW-1 Ent.
DRILLING CONTHACTOR 'f oédjz Efu,hgw
Y/ 4 . STATE WELL CONSTRUCTION
DRILLER HEGISTRATION NUMBER PERMIT NUMBER:
County: Lu%m!a
—_— — Depth DRILLING- LOG
(Road Commumty. or Subdivision and Lot No.) e —
. From To Formation Description

/wifl/[/

State

2. OWNER wﬂbwe- da B
- “ADDRESS Z)‘f—‘-’/ 8sx K60 o A )
R - nongll (Street or Route No.)
N S Ae 28337
T I 4&31

?i Code
Z

USE OF WELL

3. DATE DRILLED

sl dulin

. 4. TOTAL DEPTH :

5 DOES WELL HEPLACE EXISTING WELL? O ves

0 .
eew ot /7 v
*'CUTTINGS GOLLECELyZJ Yes E(No IS

6. STAT!C WATER LEVEL _Zj?______ FT. D °V9 TOP OF CASING,

kS TOP OF CASlNG IS__.&—_____FT ABOVE LAND SURFACE.

T YlELD chm) ___2._______ METHOD OF TEST £n

It additional space is needed use back of form.

L WATER ZONES (depth) Lt
'4/\ g
fo) Amount a
: Wall Thickness
Depth : ", Diameter or Weight/Ft. Material
_ToZ0” ma’ Lo pPrl

" Material Method

Slot Size  Material
in. ! % , p V (/
in., in.
in. in

Material

A,

LOCATION SKETCH

(Show direction and distance from at least two State Roads,
or other map referencée points)

DO EREBY CERT!FY THAT TH!S WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUGTION

4-1q 90

T aw-1 éevised 6/88 -

- 3

Assessment of Corrective Measures - Wayne County Dudley

STANDARDS, AND THAT A COFY OF THIS RECEJ& SAS % PROK!DED TO THE WELL OWNER.

SIGNATURE OF cowmACToé’ OR AGENT
Submit original to Division of Environmental Management and copy to well owner.

‘DATE

Appendix A



Page A-2

NORTH CAROLINA }DEPARTMSAT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT - FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT ~ GROUNDWATER SECTION
£.0. BOX 27687 = RALEIGH.N.C. 27011, PHONE (919)733-3221 Quad. No. Serial No.
) '3_ Lat. Long. Pc
Minor Basin
T ‘WELL CONSTRUCTION RECORD Basin Code
: '_ = Header Ent. GW-1 Ent.
DRILLING CONTRACTOR ﬂ 2 /@L STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER 729 PERMIT NUMBER:

1. WELL LOCATION (Show sketch of the location below)

County: urdz‘}lll/
Depth DRILLING LOG

From To Formation Description

Nearest T own

(Road, Community, or Subdivision and Lot No.)

© 2, OWNER%” e e — 2
i 7/
i Rr#y Bor 200 A4 M

ADDRESS
{Street or Route No.)

Dda//;v AL {?335 = f/é— /
(7

C(ty or Town State Zip Code 2. 1O
. DATE DRILLED .Z___E’__‘Z__ USE OF WELL Zm‘ib_ L

L A
. ToTAL DEPTH /3. clrTinas coyecTed [lves (T fo_L8 A:M.y & i

. DOES WELL REPLACE EXISTING WELL? ves [J No

[22 B4 U N & ]

. STATIC WATERLEVEL: __________ FT. O gbf)ve TOP OF CASING,

a
TOP OF CASING lS.L_____..._ FT. ABOVE LAND SURFACE.

7. YIELD (gpm: __):____ METHOD OF TEST L

QTER ZONES (deptp). I 4 o’
9. CHLORINATION: ~ Type a Amount o
10. C’?‘S_ING_: - wall Thickness If additional space is needed use back of form.
Depth - Diam?ter or Weight/Ft. Material
_‘F_r.orn £o ’ To Fr. ’ 40 ﬁk& (Show direction and zgtc;:::: :oan::lerst two State Roads,
From To’ " Ft or other map reference points)
X From i o nF*
11 GROUT
- Materigl Method
.. From ﬁ-,&:m_
. From.
12. SCREEN: o
] 3 ] '_:; " Diameter  Slot Size  Material
Lo From {0 7o /3 " mLE /A ﬁ"é_x
From"’; e _Tc;- o Ftl.b in. in,
L From - Tgi _ Ft. i, in.

13.¢ GRAVEL PACK

Depfh ‘ Mafprial
E : /I l
From IQ_?,TO,‘I Ft W’j MJ \.‘ !
- — - : . ceilo T - x.

From
(EMARKS ; SA LT ;
| DO HEREBY GERTIFY THAT THIS WELL WAS GONSTRUGTED IN ACCORDANGE WITH 15 NCAC 2C. WELL CONSTRUCTION
" STANDARDS, AND THAT A COPY OF THIS RECORD HAS BREN FROVIDER TO THE WELL OWNER. 7
- e wer e a -
SIGNATUME OF CONTRACTOPLbR AGENT DATE

1 v ” el Submit original to Division of Environmental Management and copy to well owner.
1 GW-1 Revised 6/88 - " | g

Appendix A Assessment of Corrective Measures - Wayne County Dudley



Page A-3

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT — GROUNDWATER SECTION
P.0. BOX 27887 - RALEIGH,N.C. 27811, PHONE (918)733-3221 Quad.No._____  ____ Serial No.
o ) '3 Lat. . Long. Pc
. Minor Basin
WELL CONSTRUCT]ON RECORD Basin Code
; Headar Ent. GW-1 Ent.
T ACTOR \R :Sm g &&W
DR"'LING C-o-N R el ‘1 g\’ 0 STATE WELL CONSTRUCTION
DRILLER REGISTFIA,TION NUMBER PERMIT NUMBER:
1 WELL LOCATION (Show sketch of the location below)
' ’ Dut/ /Cy County: u)ngmez
. SR Depth DRILLING LOG
CRoad Commumty. or Subdmsmn and Lot No.) T
From To Formation Description

2. OWNER " Wapawe “Co L apud ¥/l

ey

ADDRESS _ RT#/ T Bsx 200
. - _:Doa//“’ (Straef or H:/sz No.) ’?‘?\?ﬂ
CIty or Town B State ip Code

3. paTe priLLep -9 - USE OF WE

4. TOTAL DEPTH_J_K___ CUTTINGS COLYECTED [ Yes

5. DOES WELL REPLACE EXISTING WELL? Yes D No

6. STATIC WATER' LevEL: __3_'7___ 1. O Sove TOP OF GASING,
D " TOP OF CAsu\-lgls__é____ FT. ABOVE LAND SURFACE.
! 7.YIELD (gpm): 4 METHOD OF TEST M R

f /BWVATER ZONES (depm) I{

5 Amount i _Q__-___.___

-

c-- Wall Thlckness .
Dlameter or Weight/Ft. Material

,,'FR& " . lel
”Fr:' ‘

Fi.

Diameter  Slot Size  Material

F_t:;,-) n./8 n PP

o /‘)._f 5[

£ 10 enl Muals

L0 197 sard e sdin

If additional space is needed use back of form.

' Materjal Method
Ft .
Lﬁ Q&L— T

LOCATION SKETCH

(Show direction and distance from at least two State Roads,
or other map referancs points)

A DO HEREBY CERTIFY THAT THIS WELL WAS 'CONSTRUCTED IN ACCORDANCE [WITH 15 NCAC 2C, WELL CONSTRUCTION

o . STANDARDS AND THAT A COPY OF THIS RECO% MEEN OVIDED TO THE Wi OWNER. q 01 o
e N - . . 4a -

] - ' N SIGNAYURE OF CONTRACTOR BR AGENT
GW-1 Revised 6/88 Submit original to Division of Environmental Management and copy to well owner.

)

Assessment of Corrective Measures - Wayne County Dudley

DATE

Appendix A



Page A-4

NORTH CAROLINA DEPARTMENT OF NATURAL RESOQURCES AND COMMUNITY [.)EVELOPMm { FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.0. BOX 27087 - RALEIGH,N.C. 27611, PHONE {919)733-3221 Quad.No.__________ Serial No.
- "‘ Lat. Long. Pc
e - Minor Basin
M : WELL CONSTRUCT!ON RECORD Basin Code
Header Ent. . GW-1 Ent.
DRILL]NG CONTHAGTOR £ }QZ‘DL J{AJ«’QVV\ 9
STATE WELL CONSTRUCTION
DHILLER REGISTHATION NUMBER : PERMIT NUMBER:
1. WELL LOGATION: (Show sketch of the location below)
. Nearest T0wr? M&ﬂ-’..ﬂ?r =7 County: JA}MOA'M
— Depth DRILLING LOG
(Road Community, or Subdivision and Lot No.) From To Formation Descrmti
o i scription
( * 2. OWNER Waovwe (o Aundfit/ , n
E ADDRESS /?7‘. =/ - 60)( Zo 0 @ o) M
: (Street or Route No.) -
- ' DopLey ~Me 28353 - 2
j . _Cly or Town © State ..’,L:___L_O~___._ M
| 3. DATE DRILLED ~ - USE OF WELL |

. ,
. TOTAL DEPTH __I__L__ .CUTTINGS COKECTED [ Yes / t‘F‘/j/ ot o e |
. DOES. WELL REPLACE EXISTING WELL? Yes D No
. STATIC WATER LEVEL . FT E’fﬂo/ve TOP OF CASING, [
TOP OF CASING IS__L_.__.FT ABOVE LAND SURFACE. [

7. YIELD cgpm) __5_____ METHOD ‘OF TEST M

@ v bW

WATER ZONES cdepm) / c«
9 CHLOFHNATLC)N: ' :Type O Amount _O
10. CAS‘NG 7 i ' Wall Thickness If additional space is needed use back of form.
Depth Dxameter or Weight/Ft. Material -
ﬁ ‘;‘ Q’O p /"L LOCATION SKETCH
me Q——— " Ft. 4 (Show direction and distance from at least two State Roads,
From __ or other map reference points)
" From _To v - Ft
. 11 GROUT

Material Method

From D

. From

12, SCREEN:

Dlamster Slot Size  Material

‘m; in. /8 In/ Z. \[

Ft.‘ in in.

Pl 6épt'n o oo ljzze Material
o From [Q To !5 _FLpds

) DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANGE WITH 15 NCAG 2C, WELL GONSTRUCTION

N RO 'STANDAFIDS, AND THAT A COPY OF THIS HECQ[?Dm\BEEN PROVI TO THE WELL OWNER. '/f [ o 6 O
o Lo o SIGNAYURE OF CONTRACTOR dé AGENT " DATE
Submit original to Division of Environmental Management and copy to well owner.

| GW-1 Revised 6/88

Appendix A Assessment of Corrective Measures - Wayne County Dudley



. North Carolina - Dapartment of Environment, Heaith, and Natural Resources

DRILLING CONTRACTOR:

Division of Environmental Management - Groundwater Section
P.O. Box 29535 - Raleigh, N.C. 27626-0535
Phone (919) 733-3221

WELL CONSTRUCTION RECORD

GAI Consulitants

Page A-5

FOR OFFICE USE ONLY
QUAD. NO. SERIAL NO.
Lat Long. RO
Minor Basin
Basin Code
Header Ent. GW-1 Ent.

STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER: 446 PERMIT NUMBER: N/A
1. WELL LOCATION: (Show sketch of the location below)
Nearest Town: _ Dudley County: Wayne
NCSR 1129
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LOG
2. OWNER Wayne County Attn: Lloyd Cook From To Formation Description
ADDRESS__460 B South Landfill Rd 3.5 5.5 Medium gray sandy silt
{Street or Route No.) i i
Dudley NC 28333 with organics
City or Town State Zip Code 3 5. 10.5 Y 1
3. DATEDRILLED 8731294 ySE OF WELL Monitoring : : te T e
4. TOTALDEPTH ___19.0 Sand With “ew grave
5. CUTTINGS COLLECTED YES{X] NO[ ] stze grains
6. DOES WELL REPLACE EXISTING WELL? YES [ ] NO[X]
7. STATIC WATER LEVEL Rejow Top of Casing: _6,45 FT. 13.5 15.5 Dark dray clavey sand
. . 395 (Use "+" if Above Top of Casing) grades sand down
8. TOPOF CASING IS _Z-72  FT. Above iand Surface* dark gray clayey sand
* Casing Terminated at/or below land surface is illegal unless a variance is issued
in accordance with 15A NCAC 2C .0118
9. YIELD (gpm):_N/A__ METHOD OF TEST 15.5 19 Dark gray clayey sand

10. WATER ZONES (depth):

11. CHLORINATION: Typs _N/A Amount if additional space is needed use back ¢f form
12. CASING:
C
Depth Diampeter Vi?” Tj;ic:::gss esial !Show direction anl:i dci?s/l\a:{“oe:jrosm}(i]l—i}:t two State
o +3:95 - i Gy W oW drecti noe from at feast &
rom 0 Roaas. cr other map reference points)

From To Ft.

From To Ft. *-u.\
13. GROUT: "‘“\

Depth Materiai Method

From 1 To O Ft _Cement Grout .

From _ 2 _To _ 1 _Ft _Bentonite Pellets Existing
14. SCREEN:

Depth Diameter Slot Size Material

From _3__To 18 Ft 2 in. _-010;, _ PVC

From To Ft. in. . in. - -

From To Ft. in. in. ‘_/ﬁ:
15. SAND/GRAVEL PACK: '

Depth, Size Material

From To 19 = #2 Silica N

From To Ft. f
16. REMARKS:: MW-5 0.5' water level after 24 hours

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL :
CONSTRUCTION STANCARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PRCVIDED TO THE WELL OWNER.

GW-1 REY 201

Assessment of Corrective Measures - Wayne County Dudley

8-31-94
SIGNATURE OF CONTRACTCRA SR AGENT satE
S A Al 1A T erar A F e remeempnrn: MARZIOMAr C 1] oy 13 el owre
Appendix A
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" North Carolina - Departmer‘n of Environment, Health, and Natural Resources FOR OFFICE USE ONLY
Division of Environmental Management - Groundwater Section
O 5. 0. Box 29535 - Raleigh, N.C. 27626-0535 QUAD.NO. —________ SERIALNO.
Phone (919) 733-3221 Lat Long. RO
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
RILLING CONTRACTOR: GAI Consultants Header Ent. GW-1 Ent.
STATE WELL CONSTRUCTION
RILLER REGISTRATION NUMBER: 446 PERMIT NUMBER: N/A
WELL LOCATION: (Show sketch of the location below)
Nearest Town; __Dudley County: Wayne
- NCSR 1129
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LOG
OWNER Wayne County Attn: Lloyd Cook From To Formation Description
ADDRESS__460 B South Landfill Rd 3.5 = 5.5 Gray sand
(Street or Route No.)
Dudley ne 28333 8.5 - 10.5 Gray sand down layer
City or Town State Zip Code dv cla
_3]1— . . san
DATE DRILLED .%_3%& USE OF WELL _Monitoring e
TOTAL DEPTH 27~ :
f - . an
CUTTINGS COLLECTED YES[X] NO[] 13.5 - 15.5 Gray mottled sandy
DOES WELL REPLACE EXISTING WELL? YES ['_:‘, NO@ clay with few coarse
STATIC WATER LEVEL Below Top of Casing:  4.45 FT. grains down clayey
(Use " if Above Top of Casing) sand
TOP OF CASING IS _1-95  FT. Above iand Surface* 55 - 19 Gray Clayey sard
‘asing Terminated at/or below land surface is illegal unless a variance is issued
n accordance with 1SA NCAC 2C .0118
YIELD (gpm).__N/A  METHOD OF TEST
. WATER ZONES (depth):
. CHLORINATION:  Type _NA Amount — If additional space is needed use back of form
. CASING:
Wall Thickness LOCATION SKETCH
Depth. Diameter  or WeightFt.  Material (Show direction and distance from at least two State
"
From +1.95 To 3.14 Ft. 2 Sch 40 PVC Roaas. cr other map reference points)
From : To Ft.
From To Ft.
. GROUT:
Depth Matenal Method
From 0 19 1.0 g Cement Grout
> . -
From 1 .0 To 0 et Bentonite Pellets
. SCREEN:
Depth Diameter Slot Size Material
From _3:147018.14p 2" i :OL0 4,  PVC
From To Ft. in. in.
From To Ft. in. in.
. SAND/GRAVEL PACK: ™
Depth | Size Material SR 1129 N
From 2.0 1, 1950 g #2 Silica
From To Ft. r
. REMARKS: MW-6 - 4.2' yater level after 24 hours

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PRCVIDED TO THE WELL OWNER.

8-31-94
SIGNATURE OF ©~ONTRACTCR CR AGENT JATE

FIREY 2o Suemitengnal 13 Thosien of Brarcrementat Management ana Jzoy 13 mentwnes

Appendix A Assessment of Corrective Measures - Wayne County Dudley
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Nerth Carolina - Dgpann;ent of Environment, Health, and Natural Resources
Division of Environmental Management - Groundwater Section FOR OFFICE USE ONLY
P.O. Box 29535 - Raleigh, N.C. 27626-0535 QUAD.NO. . SERIALNO.
Phone (319) 733-3221 Lat Long. RO
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
DRILLING CONTRACTOR;: GAI Consultants Header Ent. GW-1 Ent
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: 446 PERMIT NUMBER: N/A
1. WELL LOCATION: {Show sketch of the location below)
Nearest Town: —Dudley County: Wayne
‘ NCSR 1129
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LOG
2. OWNER Wayne County Attn: Lloyd Cook From To Formation Description
ADDRESS_ 460 B South Landfill Rd 3.5 - 5.5 Orange mottled gray
(Slreet or Route No.) sandy clay
Dudley NC 28333
City or Town State Zip Code - -
8.5 - 10.5 Light gray silty sand
3. DATE DRILLED _85_81;0%* USE OF WELL Monitoring gnt 9ray
4. TOTALDEPTH __<4Y-Y = -
5. CUTTINGS COLLECTED YES x] NO[] 13.5 - 15.5 Light gray sand
6. DOES WELL REPLACE EXISTING WELL? YES E NO@ ’
7. STATIC WATER LEVEL Beiow Top of Casing: 8.85 fT. .18.5 - 20 Tan sandy clay
o (Use "+" it Above Top of Casing)
8. TOP OF CASING IS__2-85  FT. Above Land Surface*
* Casing Terminated at/or below land surface is illegal unless a variance is issued
in accordance with 15SA NCAC 2C .0118
9. YIELD (gom):_N/A  METHOD OF TEST
10. WATER ZONES (depth):
11. CHLORINATION: Typs _N/A Amount__ If additional space is needed use back of form
12. CASING:
Wall Thicknese LOCATION SKETCH
Depth 4.0 Diarzr.ﬁte, or WeighvFt. Materiai {Show direction and distance from at least two State
From +2.85 To = Ft. Sch 40 PvVC Roaas. <r other map reference points)
From To Ft.

From To Ft. ¥-__\‘;
13. GROUT: . TN

Depth Materiai Methoa Depo~
From 0 710 1.3 gt _Cement Grout

Existing

From _1 3 7o 2.5 = Bentonite PelTlets
14. SCREEN:
Depth Diameter Slot Size Material
From _4.0To 19.0 F¢ _2" n. .010 in  PVC
From To Ft. in. in. . -"
From To Ft. in. in. d] _/;\

15. SAND/GRAVEL PACK:,

Depth | Size Material sr 1129 N
From _2.9 To 20 Ft. _#2 Silica r
From To Ft. -
16. REMARKS: . MW-7 4th attempt, 3 prior resulted inside waste limits 6.35' water after 24
o hours

| DO HEREBY CERTIFY Tl;lAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL
CONSTRUCTION STANCARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PRCVIDED TO THE WELL OWNER.

8-31-94
SIGNATURE CF CCNTRACTCR OR AGEMT DATE

SWo REY e9t SUEMILGNEINEL 13 Tl..sion o Enrsmrent Vanagemert ang copy 13 weil sweer

Assessment of Corrective Measures - Wayne County Dudley Appendix A
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North Carolina - Department of Environment, Health, and Natural Resources
Division of Environmental Management - Groundwater Section FOR OFFICE USE ONLY
P.0. Box 29535 - Raleigh, N.C. 27626-0535 QUAD. NO. SERIAL NO.
Phone (919) 733-3221 Lat Long. RO
. Minor Basin
WELL CONSTRUCTION RECORD Basin Code
)RlLLlNG CONTRACTOR: GAI Consulitants ) Header Ent GW-1 Ent.
STATE WELL CONSTRUCTION
JRILLER REGISTRATION NUMBER: 446 } PERMIT NUMBER: N/A
WELL LOCATION: (Show sketch of the location below)
Nearest Town: Dudley County: Wayne
NCSR 1129
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LOG
OWNER Wayne County Attn: Lloyd Cook From To Formation Oescription
ADDRESS.__460_B South Landfill Rd - 3.5 -5.5 Gray sand down
(Street or Route No.)
' / orange gray claye
Dudley NC 28333 ge gray c.oyey
- - sand
Gl or Town suate Zip Gode 8.5 - 10.5 Tan cl 33
~30- . . .5 - . ey sand down
DATE DRILLED _8730-94  USE OF WELL Monitoring : P
TOTALDEPTH 30 . Y
CUTTINGS COLLECTED YES{x] NO[_] 13.5 - 15.5 Orange mottled
DOES WELL REPLACE EXISTING WELL? YES ] NO{X] gray silty clay
STATIC WATER LEVEL Below Top of Casing: _}g9.1 FT. 18.5 - 20.5 Tan clayey sand some
1.1 . {Use ."if Above Top af Casing) mottled
TOPOF CASINGIS__ "~ FT. Above Land Surface* 23.5 = 25.5 Tan Orange clayey
Casing Terminated at/or below land surface is illegai uniess a variance is issued
in accordance with 15A NCAC 2C .0118 sand
YIELD (gpm):—N/A __ METHOD OF TEST 28.5 - 30 Orange mottled gray
0. WATER ZONES (depth): sand with seams of
clay down sand clay
1. CHLORINATICN: Type N/A Amount If additional scace is needgldl&s% §aeRE G M ains
2. CASING:
Wall Thickness LOCATION SKETCH
Depth Diamelfer or WeightFt.  Material (Show direction and distance from at least two State
Fromtl.l 7o 14 Ft. 2 Sch 40 PVC Roads. cr other map reference points)
From——— To Ft.
From To Ft.
3. GROUT:
Depth Matenal Method
From _0O To _10 g Cement Grout
From 10 To _12 Ft Bentonite Pellets
4. SCREEN:
Depth Diameter Slot Size Material
From _14 T029.0 rt 2 in. 010 in. PVC
From To Ft. in. in.
From To , F[ in. in,
5. SAND/GRAVEL PACK: .
Depth | Size Material 4-5SR 1129
From 12  To_30 _Ft Silica N
From —____ To Ft. r

6. REMARKS: . MW-8 17.82' water level after 24 hours

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

8-30-94
SIGNATURE OF CONTRACTCR CR AGENT SATE
e e Suemitengnal 12 Dlaisien of Eraremmanty tlanagement ara cooy 1T el owees
Appendix A Assessment of Corrective Measures - Wayne County Dudley
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MONITORING WELL 5

PROJECT: Wayne County Landfill
Dudley, North Carolina
LOCATION: see Landfill Plans

PROJECT:

MONITORING WELL 6

Wayne County Landfill
Dudiey, North Carolina

- 98]
w g 1@ =
o (Y DESCRIPTION 2
-
r | @z >
| EE
G| e |5 &
Qo w
Gray medium sandy silt with organics
| 4
“Gray clayey medium sand
| 28
-grades dark gray with sand layers 36

—\_ End of Boring

LOCATION: see Landfill Plans
- w
L | 4| -}
«~ | © 5 DESCRIPTION c—c'
r | Qg >
o= » |E
o |l n < -
1] ] 0.
(=) (77}
Gray sand
15
-with sandy clay layers 1
| Graysandyclay 77

25

30 1

35

40 4 -

45 -

COMPLETION DEPTH: 19.0 ft DATE: 8-31-94
DEPTH TO WATER: 2.5 ft while drilling, 0.5 ft after 24 hrs

Gray clayey sand

_\‘ End of Boring

GAI CONSULTANTS

COMPLETION DEPTH: 19.0 ft DATE: 8-31-94

DEPTH TO

WATER: 2.5 ft while drilling, 4.2 ft after 24 hrs

Assessment of Corrective Measures - Wayne County Dudley

Appendix A
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MONITORING WELL 7

PROJECT: Wayne County Landfill

Dudley, North Carolina

LOCATION: see Landfill Plans

MONITORING WELL 8

PROJECT: Wayne County Landfill

Dudley, North Carolina

LOCATION: see Landfill Plans

i [ w - [§1]
| T ) ) L 4 |» >
. =] L_llJ DESCRIPTION &' R (=) ﬂ DESCRIPTION é
| 2|z > | |z >
el 5le = e | &g =
g7 2 517 5
¥ : / Qrange mottled gray sandy clay Tan g@y clayey sand
B 6 5
1 I —LiE;th §r5y-sil_ty—sana _____________
i 2 30
£
¢ J I nLitc;h—t érgy_sa_nc_! _________________ O ?aﬁg-e mottled §r§y—si]-ty~cl_a; ________
! 1 R 6 7
Z4# | Tansandyolay T T T T T T T AT Tan orange clayey sand
. i /s 1 5
! —\‘ End of Boring
. - 25 4
)
. } . v
L 1 30 : X -with clay layers 2
End of Boring
. J - 35 35
! i - 40 40
j - 45 45

COMPLETION DEPTH: 20.0 ft
DEPTH TO WATER: 6 ft while drilling, 6.35 ft after 24 hours

DATE: 8-31-94

COMPLETION DEPTH: 30.0 ft

DATE: 8-30-94

DEPTH TO WATER: 18.9 ft while drilling, 17.82 after 24 hours

GAI CONSULTANTS

Appendix A

Assessment of Corrective Measures - Wayne County Dudley
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_ LOG OF BORING NO. P1-5D
PROJECT: WAYNE COUNTY JOB NO.: 85024.86
TVYnPE: HSA, SS LOCATION: see plan
R |
£ & 2 Q
= pos %’ e DESCRIPTION OF MATERIAL
[21]
] "CLAYEY SAND (SC); Brown, moist, med dense
{ n
: —grades loose
- 54 ®
10+ 5
- 15—. 2
o s
q i; [ SILTY SAND (SM); Brown, loose T
- :f
; | CLAYEY SAND (SC); Gray, fine to med, medium dense
L 304 13
sl
§§§Z SILTY CLAY (CL); Greenish—gray, w/ sand, very stiff
- owd v
72
| e
] d SAND (SC); Very dark gray, coarse to fine, dense, grades w/ clayey sand layers
L 40 43
End of boring 42 ft
! f's? |
éOMPLETION DEPTH: 42 ft DEPTH TO WATER IN BORING: 15 ft WD
DATE: 8/30/96 SURFACE ELEVATION: 146.78 ft

MUNICIPAL ENGINEERING SERVICES COMPANY, P.A.

Assessment of Corrective Measures - Wayne County Dudley Appendix A
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LOG OF BORING NO. P1-8D
PROJECT: WAYNE COUNTY v : JOB NO.: 95024.8
TYPE: HSA, SS “ LOCATION: see plan
= | & |
RS & a a
z o g z DESCRIPTION OF MATERIAL
@
] %] | CLAYEY SAND (SC); Brown, cohesive, moist, loose
1 X
1 X —-grades wet, medium dense
- 54 10
] | SILTY SAND (SM); Brown, fine, w/ clay, cohesive, stiff, med dense
o104 10 X
1 X —grades loose and wet
- 15 5 )
j | TCLAYEY SAND (SC); Tan, coarse to fine, loose
ol
1 —-grades very loose
Fo25 3 Z
- 304 8
1
- 35~ 26
- 40 55
SILTY SAND (SM): Dark gray, very dense
- { 83 End of boring 45 ft
@
COMPLETION DEPTH: 45 ft BEPTH TO WATEiR IN BORING: 21 ft WD
DATE: 10/29/96 SURFACE ELEVATION: 145.09 ft

MUNICIPAL ENGINEERING SERVICES COMPANY, P.A.

Appendix A

Assessment of Corrective Measures - Wayne County Dudley
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i LOG OF BORING NO. P-9D
PROJECT: WAYNE COUNTY JOB NO.: 85024.6
TYPE: HSA, SS LOCATION: see plan
- - y E
R & a2 |8
=z b 2 = DESCRIPTION OF MATERIAL
0 £ |z
]
) Z SAND (SM); Tan, med grained, moist, loose
1 y —grades wet and very loose
] X g ‘ y
1 40 —gades dense, w/ possible trace silt, gray
10
i 5 —grades tan and orange, wet, loose, w/ trace silt
- 15_
P ) | —grades med dense, orange-tan
: f
1
ﬁ 12 —grades med to coarse grained, tan—orange
- 25_.
1 & —grades brown, loose, w/ trace clay
b 30...
r 1 7 —grades w/ occasional clayey and silty layers, dark gray
- 354
'- " CLAYEY SAND (SC); Dark gray, some gravel, tight, med dense, occasional fine gravel
L 40d ™
End of boring 40 ft
.
COMPLETION DEPTH: 40 ft DEPTH TO WATER IN BORING: 13 ft WD
DATE: 10/28/86 SURFACE ELEVATION: 149.51 ft

MUNICIPAL ENGINEERING SERVICES COMPANY, P.A.

Assessment of Corrective Measures - Wayne County Dudley Appendix A
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LOG OF BORING: P3-13

Wayne County Landfill, Phase 3 Project No. G06096.6
Drilling contractor: Derry's Well Drilling Date started: 9/26/2006 Surface elevation: 139.88 ft (MSL)
Drill rig & method: 8.5" OD HSA w/ S.S. Date ended: 9/26/2006 Top of pipe elevation: 143.04 ft (MSL)
Logged by: J. Pfohi Completion depth: 28.50 ft Depth to water (TOB): 1.00 ft
Stickup height: 3.16 ft Depth to water (24hrs): 1.85 ft
) C W i
£ B gg 2 ell Diagram
s — FE |E Description of Material & Remarks — o=
|5 353
fa] 7 ] (2B 1%] §
3
5 @
_ Silty Sand; brown, grey orange, fine to medium grained, trace root i 8
| fragments, trace black organic silt partings, poorly graded, moist g} hd Q
= - o
4 7 Silty Sand; same as above é i i g
@ <
i o3 ]ﬁ
5 — X
- 2
o
T 2
4 3 Silty Sand; grey orange, fine grained, poorly graded, very loose, wet ; &
1 2 3
10 — 3 S
1 2 g
g
7] s
4 3 Silty Sand; very light grey to white, fine grained, poorly sorted, loose, ; ; 2
. saturated . A L
15 — /
4 2 Silty Sand; no recovery, samples too saturated /
20 —f 7
4 5 Silty Sand; grey, blue, green, poorly graded, fine to medium grained,
. saturated / 7
25 — Silty Sand with Clay /
. //
: Silty Sand; dark gray, confining layer
30 — - -
| Boring terminated at 28.5 feet
35 —
40 —
45
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary EngineersOEnvironmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393000PO Box 349, Boone, North Carolina 28607 (828) 262-1767

Appendix A Assessment of Corrective Measures - Wayne County Dudley
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LOG OF BORING: P3-18D0

Wayne County Landfill, Phase 3 Project No. G06096.€
Drilling contractor: Derry's Well Drilling Date started: 9/28/2006 Surface elevation: 128.89 ft (MSL)
Drill rig & method: 8.5" OD HSA w/ 8.S., 3 7/8" mud triconbate ended: 9/28/2006 Top of pipe elevation; 136.79 ft (MSL)
Logged by: J. Pfohl Completion depth: 36.98 ft Depth to water (TOB): 0.50 ft
Stickup height: 7.90 ft Depth to water (24hrs). -
g § § __g % Well Diagram
:’EQ : !; g % Description of Material & Remarks ] 45
g 15|87 ' %
R NVREVRENY X - - — - g G
i v N Top Soil; Black humus organic soil, root debris, "creek mud", wet j% é;
VR . K
] D é
- 27 ¢ A e it H
| Silty Sand; grey green, medium grained, wet gé 2
5 e
_ gg .
-4 7 Silty Sand; very light grey to white, fine grained, no relict structure, ié
i o
- saturated i / g
10 — / 3
_ <| B g
3 7z %
N § ;é
-1 3 Silty Sand; same as above but very loose, saturated é o
15 — é 1|3
i v i ¢
= I o
1 LR 11
R R Rt 1 Vi 13
4 85 X Clay with Sand; black very cohesive, abundant lignitic wood, very stiff "black / 5o
20 / creek formation" i é |
. %
7 g
- / extremely hard, black clay 3
25 /
1 / softer drilling with depth, more grey sand and less clay @
30 — / J
. £
] / . 13
- 4] °
/ ; :
i g S
L] [=}
35 -t / ® g
-1 / A Y 3
i Boring terminated at 37.0 feet @
40 —
45 —
Municipal Engineering Services Company, P.A.
Operation/Construction Managers Civil/Sanitary EngineersCIEnvironmental Studies Page 1 of 1
PO Box 97, Garner, North Carolina 27529 (919) 772-5393000PO Box 349, Boone, North Carolina 28607 (828) 262-1767

Assessment of Corrective Measures - Wayne County Dudley Appendix A
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6\;3{\},{} W{[/

NATURE SAVER™ FAX MEMO 01676 Dalaé)_fo g 7-1;;';,5» J ; ' J}
Te Fram
Term)  KossBACH Loy  Cook
DEVELOPNVENT
= ; FOR OFFICE USE ONLY
Ca./Oept, m. €. Co. L&)CSC._} g HL
Pnong ¢ Phone # Quad. No. 8erial Na.
Fax # Lat. Long. Pe
Minor Basln
‘ 4 "',: Basin Code
o= Header Ent, Gw-1 Ent.
DRILLING CONTRACTOR Y
- STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER TR0 PERMIT NUMBER:
1. WELL LOCATION: (Show skelch of the location below]
Nearast Town: /M County: JerdeTm s
74 o
Dapth DRILLING LOG
(Road, Community, ar Subalyision and Lot Ng.) e
From To Formation Deseription

2, OWNER

ADDRESS ¢ 5. Lo

(Strest or Rolta No.)

Cly or Town State Zlp Code ¥ %o M}V,-L Aﬁ%

_ DATE DRILLED Y_Li;ﬁ@_ USE OF WELL

TR
. TOTAL DEPTH __2 © CUTTINGS cou_uonéyC] Yos (ONo do"% 4 ,ogq
N

. DOES WELL REPLACE EXISTING WELL? [ Yes o
’

[
. - ~
. STATIC WATER LEVEL: __'% O FT. [J sbava TOP OF CASING, 4o L0 M

1) 0 below
TOP OF CASING IS _] ¥ FT. ABOVE LAND SURFACE.

7.YIELD (gom): __ /S METHOD OF TEST %_

WATER ZONES (depth):

1
CHLORINATION:  Type pg.lﬂ___ Amount £

.

@ b W

9,
10. CASING: Wall Thickness ft addirional space |z needed usa back of form.
L Depth Diaz{n:atsr or Weight/ft.  Material s =
From .:2 . To - Frl LA 4 (Show direction and distance from at lsast two Stais Raads,
Erai To Fr. or other map referance pointa)
From To EL
11, GROUT:
Depth J alert Metl:md ‘ )
From 5 To 2-,. & Ft M__ 1
From Ta F1t. \ .
12, SCREEN: i
, Denth ) Diameter Slot Size  Material \
From 7 3‘ To_ 0O S 4 ‘! in_o /4 in é e i
From To Fu in. in. ll
From To Ft. In. in. 1
13. GRAVEL PACK: ﬂ
Dapth Size ;? Matarl
Fram &; To_F O Frt. &L
From To F1.
.. REMARKS; ' SR 1137

| 0O HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCQRDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION

STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEREN PROWOED THE WELL OWNER.
mq s 7~ 0 = 90

SIGNATORE OF CONTRACTOR Oft AGENT DATE
GW-1 Reviad 6/88 Subrnit orlainal ta Diviglen of Enviranmanial Mananamant and nnne e wall seans

Appendix A Assessment of Corrective Measures - Wayne County Dudley



SPECIFIC GRAVITY
ASTM D 854-00 (SOP - S5)

Client MESCO Boring No.

Client Reference WAYNE CO. SUBD LF, PH. 3 Depth (ft)

Project No. 2006-615-03 Sample No.

Lab ID ' 2006-615-03-02 Visual Description

Page A-17

eotechnics

INTEGRITY IN TESTING

P3-13
28.5-30.5
NA

DARK GRAY CLAYEY SAND

( Minus No.4 sieve material, airdried)

Replicate Number 1 2
Pycnometer ID R 280 R 242
Weight of Pycnometer + Soil + Water (gm) 716.79 701
Temperature, T ( °Celsius ) 24.6 24.5
Weight of Pycnometer + Water (gm) 685.51 670.40
Tare Number 200 214
Weight of Tare + Dry Soil (gm) 220.64 219.32
Weight of Tare (gm) 171.82 171.32
Weight of Dry Soil (gm) 48.82 48.00
Specific Gravity of Soil @ T 2.783 2.758
Specific Gravity of Water @ T 0.9972 0.9972
Conversion Factor for Temperature T 0.9990 0.9990
Specific Gravity @ 20° Celsius 2.786 2.761
Average Specific Gravity @ 20° Celsius 2.77

Tested By BD Date 10/13/2006 Checked By @\ Date iO- Ho dé

DCN: CT-S5 Date: 03/24/05 Revision: 10R

WLab1ic\2006 PROJECTS\2006-615 MESCOY2006-615-03-02 Specific Gravity.xis]Sheet1

2200 Westinghouse Boulevard * Suite 105 « Raleigh, NC 27604 » Phone (919) 876-0405 + Fax (919) 876-0460

Assessment of Corrective Measures - Wayne County Dudley

Appendix A



Page A-18

eotechnics
‘INTEGRITY IN TESTING
ATTERBERG LIMITS
ASTM D 4318-98 / AASHTO T89 (SOP - S_4A)

Client MESCO Boring No. P3-13

Client Reference - WAYNE CO. SUBD LF, PH 3 Depth (ft) 285

Project No. 2006-615-04 Sample No. N/A

Lab ID 2006-615-04-01 Soil Description DARK BROWNISH GRAY FAT CLAY

Note: The USCS symbol used with this test refers only to the minus No. 40 { Minus No. 40 sieve material, Airdried)
sieve material. See the "Sieve and Hydrometer Analysis"” graph page for the complete material description .

Note: The acceptable range of the two Moisture contents is + 2.6

Liquid Limit Test 1 2 3

M
Tare Number A-T Vv H U
Wt. of Tare & WS (gm) 34.30 33.565 31.48 L
Wt. of Tare & DS (gm) 25.86 25.38 24.36 T
Wt. of Tare (gm) 15.59 15.27 15.18 |
Wt. of Water (gm) 8.4 8.2 71 P
Wt. of DS (gm) 10.3 10.1 9.2 o

I
Moisture Content (%) 82.2 80.8 77.6 N
Number of Blows 18 28 35 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-M A-C Liquid Limit (%) 80
Wit. of Tare & WS (gm) 38.57 36.09
Wt. of Tare & DS (gm) 32.89 30.81 Plastic Limit (%) 33
WHt. of Tare (gm) 15.38 15.53
Wt. of Water (gm) 5.7 5.3 Plasticity Index (%) 47
Wt. of DS (gm) 17.5 15.3

USCS Symbol CH

Moisture Content (%) 324 34.6 -2.1

Flow Curve Plasticity Chart
90 60
o : /
80 p & 50 | - 2
cL . Qy

70 . 0 CH
- ® 40 i /
E | 3 I
E60 | T /
© 1 530 : e
bl 3 / MH
2 3 :

40 a " / B

” 1 I /| | ]

——
20 0 A ML !
1 10 100 0 20 40 60 80 100
Number of Blows cL- ML Liquid Limit (%)
Tested By  JSC Date  11/20/06 Checked By Mcw Date U e
page 1of 1 DCN: CT-S4B DATE: 10/08/01 REVISION: 2
C:12006 PROJECTS\2006-615 MESCO\2006-615-04-01 LIMIT. xIs]Sheet?
2200 Westinghouse Boulevard + Suite 105 + Raleigh, NC 27604 + Phone (319) 876-0405 + Fax (919) 876-0460
Appendix A Assessment of Corrective Measures - Wayne County Dudley



Client

-Client Reference
Project No.

Lab ID

SIEVE AND -_HYDROM ETER ANALYSIS
ASTM D 422-63 (SOP-S3)

MESCO

WAYNE CO. SUBDLF, PH. 3
2006-615-04 '
2006-615-04-01

Depth (ft)

‘Soil Color

Boring No.

Page A-19

eotechnics

INTEGRITY IN TESTING

pP3-13

28.5

Sample No. NA -

DARK BROWNISH GRAY -

SIEVE ANALYSIS

HYDROMETER

uscs

cobbles

gravel sand

silt and clay fraction

USDA

cobbles

gravel | sand

silt |clay

12" 6" 3"

3/4" 3/8" #4 #10 #20 #40 #140 #200
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Percent Finer By Weight
N a1
1) S

w
o
T

»n
(o]

10 -

1000

100 10 1 0.1
Particle Diameter (mm)

0.01 0.001

USCS Summary

Sieve Sizes (mm) Percentage
Greater Than #4 Gravel 0.73

#4 To #200 Sand 49.19
Finer Than #200 Silt & Clay 50.08
USCS Symbol CH, TESTED

USCS Classification SANDY FAT CLAY
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eotechmcs

lNTEGRITY IN TESTING

USDA CLASSIFICATION CHART

Client MESCO : : Boring No. P3-13

- Client Reference - WAYNE CO. SUBD-LF, PH. 3 Depth (ft) 28.5
Project No. 2006-615-04 Sample No. NA
Lab ID 2006-615-04-01 Soil Color DARK BROWNISH GRAY
PERCENT CLAY \/\
CLAY PERCENT SILT

ILTY
40 fﬁ?YX /\ VL\” /\ 60
/ SILTY CLAY
LOAM
30 / .._.. CLAY LOAM 70

\ AN

\80

/\
20 \/
LOAM
SANDY LOAM SILT LOAM
10 %
LOAMY SILT
SAND SAND /
60 50 40

e

SANDY CLAY LOAM

100 90 80 70
PERCENT SAND
Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size (mm)  Finer Percentage material for USDA Classificat. -
Gravel 2.32 0.00
2 97.68 Sand 48.18 49.32
0.05 49.50 Sift 19.29 19.75 .
0.002 30.21 Clay 30.21 30.93
USDA Classification: SANDY CLAY LOAM
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WASH SIEVE ANALYSIS #10 SPLIT
ASTM D 422-63 (SOP-83)

Client MESCO

Client Reference - WAYNE CO. SUBDLF,PH. 3
Project No. 2006-615-04

Lab ID 2006-615-04-01

Boring No. P3-13
Depth (ft) 28.5

‘Sample No."NA - -

Page A-21

eotechnics

CINTEGRITY IN-TESTING

Soil Color DARK BROWNISH GRAY

Moisture Content/sieve +10 Material

Moisture Content for Hydrometer Portion

Tare No. 216 Tare No. U-1
Wgt.Tare + Wet Soil (gm) 363.17 Wagt.Tare + Wet Soil (gm) 38.58
Wgt.Tare + Dry Soil (gm) 303.16 Wagt.Tare + Dry Soil (gm) 37.75
Weight of Tare (gm) 170.80 Weight of Tare (gm) 21.91
Weight of Water (gm) 60.01 “Weight of Water (gm) 0.83
Weight of Dry Soil (gm) 132.36 Weight of Dry Soil (gm) 16.84
Moisture Content (%) 45.3 Moisture Content (%) 5.2
Soil Specimen Data
Wet Weight +#10 Material (gm) 192.37 Weight of the Dry Sample (gm) 179.87
Dry Weight +#10 Material{(gm) 132.4 Weight of minus #200 material (gm) 24.36
Wet Weight Hydro. Material.(gm) 50.00 Weight of plus #200 material (gm) 1565.51
Dry Weight Hydro. Material (gm) 47.51
Total Dry Weight Sample (gm) 179.87 J-FACTOR (%FINER THAN #10) 0.9768
Sieve Sieve Wagt.of Soil Percent  Accumulated Percent Accumuiated
Size Opening Retained Retained  Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00
11/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00
3/4" 19.0 0.00 0.00 0.00 100.00 100.00
1/2" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.96 0.73 0.73 99.27 99.27
#10 2.00 2.11 1.59 2.32 97.68 97.68
#20 0.85 1.15 2.42 2.42 97.58 95.32
#40 0.425 2.54 5.35 7.77 92.23 90.09
#60 0.250 5.31 11.18 18.94 81.06 79.18
#140 0.106 11.77 2477 43.72 56.28 54.98
#200 0.075 2.38 5.01 48.73 51.27 50.08
Pan - 24.36 51.27 100.00 - -
Notes :
2 . i
Tested By  SGH Date 12/1/06  Checked By 5@\4 Date 12 S‘a’
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eotechnics

INTEGRITY IN TESTING

HYDROMETER ANALYSIS
ASTM D-422-83 (SOP-83)

Client ~ MESCO . Boring No." P3-13

Client Reference WAYNE CO. SUB'DLF, PH. 3 - Depth (ft) 28.5
Project No. 2006-615-04 Sample No. NA
Lab ID , 2006-615-04-01 Soil Color - DARK BROWNISH GRAY .
Elapsed R Temp. Composite R N K Diameter N’
Time Measured (°C) Correction Corrected (%) Factor (mm) (%)
{min)
0 NA NA NA NA NA NA NA NA NA
2 29.0 29.0 19.9 4.99 24.0 50.0 0.01346 0.0323 48.9
5 28.5 19.8 5.02 23.5 48.9 0.01348 0.0205 47.8
15 27.0 19.9 4.99 22.0 45.9 0.01346 0.0120 448
30 26.5 19.8 5.02 21.5 448 0.01348 0.0085 43.7
60 24.5 19.7 5.05 19.5 40.5 0.01349 0.0061 39.6
250 21.0 19.6 5.07 15.9 33.2 0.01351 0.0031 324
1440 19.0 19.0 5.25 13.8 28.7 0.01361 0.0013 28.0
Soil Specimen Data Other Corrections
Tare + Dry Material (gm) 47.51 a - Factor 0.99
Weight of Tare (gm) 0
Weight of Deflocculant (gm) 5.0 Percent Finer than # 10 97.68
Weight of Dry Material (gm) 47.51
Specific Gravity 2.7 Assumed
Note:
Tested By  JBD Date 11/30/06 Checked By W Date Il«B‘a
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FLEXIBLE WALL PERMEABILITY TEST {eotechnics

PERMOMETER METHOD INTEGRITY IN TESTING
ASTM D 5084-97
(SOP-822C)
Client MESCO Boring No. P3-13
Client Project WAYNE CO. SUB D LF, PH. 3 Depth (ft.) 29.2-30.5
Project No. 2006-615-03 Sample No. NA
Lab ID No. 2006-615-03-02

Visual Description: BLACKISH GRAY SILTY SAND

AVERAGE PERMEABILITY = 5.9E-06 cmisec @ 20°C
AVERAGE PERMEABILITY = 5.9E-08 misec @ 20°C

PERMEABILITY vs. TIME

1.0E-03 —

1.0E-04 —
o — —
o L
8
g 1.0E-05 4— —
) o— & Y 2 & 4
>
=
- 1.0E-06 —
m — —]
<
w
E 1.0E-07 {=
uJ —
o |

1.0E-08 4———— |

1.0E-09

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
ELAPSED TIME, min
Tested By: MCW Date: 10/10/2006 Checked By: &Z\’\ Date: (O*“a%
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FLEXIBLE WALL PERMEABILITY TESI{eotechnics

PERMOMETER METHOD INTEGRITY IN TESTING
ASTM D 5084-97
(SOP-S22A & B)

Client MESCO : BoringNo.  P3-13
Client Project WAYNE CO. SUBD LF, PH. 3 Depth (ft.) 29.2-30.5
Project No. 2006-615-03 Sample No. NA
Lab ID No. 2006-615-03-02
Specific Gravity 2.77 Measured
Sample Condition Undisturbed
Visual Description: BLACKISH GRAY SILTY SAND
NOTE: BLACK GRAY SANDY MATERIAL SOIL HORIZON WAS FOUND
TO BE APPROXIMATELY BETWEEN 29.2-30.5' WITHIN SHELBY TUBE
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 210 308
Wit. of Tare & WS (gm.) 271.98 685.7
Wt. of Tare & DS (gm.) 253.43 515.15
Wt. of Tare (gm.) 172.86 110.91
Wt. of Water (gm.) 18.55 170.55
WHt. of DS (gm.) 80.57 404.24
Moisture Content (%) 23.0 42.2
SPECIMEN: BEFORE TEST AFTER TEST
Wit. of Tube & WS (gm.) 566.58 NA
Wt. of Tube (gm.) 0.00 NA
Wt. of WS (gm.) 566.58 654.85
Length 1 (in.) 3.253 3.103
Length 2 (in.) 3.264 3.066
Length 3 (in.) 3.157 3.040
Top Diameter (in.) 2.873 2.863
Middle Diameter (in.) 2.890 2.876
Bottom Diameter (in.) 2.878 2.890
Average Length (in.) 3.22 3.07
Average Area (in.?) 6.52 6.50
Sample Volume (cm®) 344.32 326.86
Unit Wet Wt. (gm./ cm®) 1.646 2.003
Unit Wet Wt. (pcf ) 102.7 125.1
Unit Dry Wt. (pcf ) 83.5 88.0
Unit Dry Wt. (gm./ cm® ) 1.338 1.409
Void Ratio, e 1.071 0.966
Porosity, n 0.517 0.491
Pore Volume (cm®) 178.1 160.6
Tested By: MCW Date: 10/10/2006 Checked By: (ﬂY\ Date:m'%do
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eotechnics

INTEGRITY IN TESTING

FLEXIBLE WALL PERMEABILITY TES
PERMOMETER METHOD

ASTM D 5084-97
(SOP-S22A &B)

Client MESCO Boring No. P3-13
Client Project WAYNE CO. SUBDLF, PH. 3 Depth (ft.) 29.2-30.5
Project No. 2006-615-03 Sampie No. NA
Lab ID No. 2006-615-03-02
Test Pressures Final Sample Dimensions
Cell Pressure(psi) 40.0 Sample Length (cm), L 7.80
Back Pressure(psi) 35.0 Sample Area (cm* ), A 41.92
Eff. Cons. Pressure(psi) 5.0 Pipette Area (cm?), ap 0.03142
Response (%) 97 Annulus Area (cm2 ), @, 0.76712
Equilibrium Level (cm), Rgq 1.75
AVERAGE PERMEABILITY = 5.9E-06 cm/sec @ 20°C
AVERAGE PERMEABILITY = 5.9E-08 misec @ 20°C
DATE TIME ELAPSED PIPETTE INCREMENT FLOW TEMP. INCREMENTAL
TIME READING GRADIENT CONDITION PERMEABILITY
t R, i (0 flow ) @ 20°C
{(mm/ddlyy) (hr) (min)  (min) (cm) {cm/cm) (1stop) (°C) (cm/sec)
10/10/2006 15 9.28 0 10.5 14.7 0 221 NA
10/10/2006 15 9.52 0 9.0 12.1 0 221 5.6E-06
10/10/2006 15 9.7 0 8.0 10.5 0 221 5.8E-06
10/10/2006 15 9.92 1 7.0 8.8 0 221 5.6E-06
10/10/2006 15 10 1 6.5 8.0 0 221 6.5E-06
10/10/2006 15 10.2 1 6.0 71 0 221 6.1E-06
10/10/2006 15 10.5 1 5.0 5.4 1 221 5.6E-06
- Tested By: MCW Date: 10/10/2006 Checked By: Gar Date: VO b
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Wayne County Lined Landfill

Table 3
Hydrologic Properties of Lithologic Units

. Lithologic Soii Permeability Total Effective
Unit Description {cm/sec) Porosity (%)* Porosity (%)
I Sand 8.2x10™ 37.9 31+
il Silty Sand/Sandy Silt 5.2x10™ 33.7 21
2.0x10"* 376 9*

i Clayey Sand/Sandy Clay

* From GAI 1996
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Calculation of effective porosity P3-13 28.5'

EXPLANATION

Line of equal specific yield
Interval 1 and 5 percent

Particle size {(mm)
Sand 2-0.0625
Silt D.0625-0.004
Clay <0.004

/\A \\\

\\ CLAY-S .ILT
(‘LA\RAND \ \\
20

Io
SILTY %A 15~ SANDY
SILT
-
[~
o N AN - . 0
S S ¢ S S § & 5
Silt size (percent)
P3-13 28.5'
Soil Type Proportion (%) AGU Soil Classification Effective Porosity
Sand 50.0%
Silt 15.0% Sandy CLAY n=AREA OF NO SAMPLES
Clay 35.0%
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Sampling History

Date

Action

September 1990
February 1994
September 1994
September 8, 1994
October 20, 1994
January 5, 1995
March 23, 1995
July 18, 1995
February 20, 1996
August 29, 1996
February 4, 1997
August 27, 1997
February 11, 1998
March 12, 1998
September 2, 1998
October 29, 1998
December 2, 1998
February 22, 1999
August 24, 1999

February 10, 2000
August 2, 2000
February 8, 2001
August 9, 2001
February 14, 2002

August 22, 2002
September 19, 2002
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

Installed Monitoring Wells MW-1, MW-2, MW-3, MW-4

Completed Ground and Surface Water Monitoring System

Installed Monitoring Wells MW-5, MW-6, MW-7, MW-8

Background Sampling - Appendix |

Background Sampling - Appendix |

Background Sampling - Appendix |

Background Sampling - Appendix |

Sampling - Appendix Il (MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)
Sampling — Appendix | plus Naphthalene in MW-6

Sampling — Appendix |

Sampling — Appendix |

Sampling — Appendix |

Sampling — Appendix |

Sampling - Appendix Il (MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, and MW-8)
Sampling - Appendix | plus Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate
Sampling - Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate

Sampling - Mercury, Naphthalene, and Bis(2-ethylhexyl)phthalate

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

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

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

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

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

Sampling - Appendix | ( MW-1, MW-3, MW-5, and MW-7) Appendix Il (MW-4, MW-6, and

MW-8)

Sampling - VOC's ( MW-5, and MW-7) Appendix Il (MW-2)

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

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

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

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

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

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

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

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

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

Assessment of Corrective Measures - Wayne County Dudley
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Background Sampling

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 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 14 6.6
MW-6 p-Dichlorobenzene 09/08/1994 16 ug/l 5 14 14.6
MW-6 p-Dichlorobenzene 10/20/1994 1 ug/l 5 14 9.6
MW-6 p-Dichlorobenzene 01/05/1995 8 ug/l 5 14 6.6
MW-6 p-Dichlorobenzene 03/23/1995 10 ug/l 5 14 8.6
MW-8 p-Dichlorobenzene 09/08/1994 24 ug/l 5 14 226
MW-8 p-Dichlorobenzene 01/05/1995 16 ug/l 5 14 14.6
MW-8 p-Dichlorobenzene 03/23/1995 29 ug/l 5 14 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 mgl/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 mgl/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 mgl/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/| 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/| 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 mgl/l 0.01
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Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-5 Cobalt, total 10/20/1994 0.015 mg/| 0.01

MW-5 Lead, total 09/08/1994 0.03 mg/I 0.01 0.015 0.015
MW-5 Lead, total 10/20/1994 0.014 mg/| 0.01 0.015

MW-7 Lead, total 09/08/1994 0.044 mg/I| 0.01 0.015 0.029
MW-8 Lead, total 09/08/1994 0.147 mg/I 0.01 0.015 0.132
MW-5 Nickel, total 09/08/1994 0.057 mg/| 0.05 0.1

SW-1 Nickel, total 09/08/1994 0.077 mg/| 0.05 0.1

SW-1 Nickel, total 03/23/1995 0.054 mg/| 0.05 0.1

MW-5 Vanadium 09/08/1994 0.08 mg/| 0.04

MW-5 Vanadium 10/20/1994 0.088 mg/| 0.04

MW-7 Vanadium 09/08/1994 0.057 mg/| 0.04

MW-1 Zinc 09/08/1994 0.243 mg/| 0.05 1.05

MW-1 Zinc 10/20/1994 0.082 mg/| 0.05 1.05

MW-4 Zinc 09/08/1994 0.418 mg/| 0.05 1.05

MW-5 Zinc 09/08/1994 0.072 mg/| 0.05 1.05

MW-7 Zinc 09/08/1994 0.052 mg/| 0.05 1.05

MW-8 Zinc 09/08/1994 0.187 mg/| 0.05 1.05

SW-1 Zinc 09/08/1994 0.159 mg/| 0.05 1.05

1 Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3NCGW?2L = North Carolina Ground Water 2L Standard
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July 18, 1995 Appendix Il Sampling

Well ID Parameter Name ' Sample Date  Result Unit PQL?2 NCGW2L3 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 ugl/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 ugl/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 14 5.6
MW-6 p-Dichlorobenzene 07/18/1995 25 ug/l 5 14 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 mgl/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 mgl/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 mgl/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 mgl/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

1Table only contains detected constituents.
2PQL = Practical Quantitation Limit
3NCGW?2L = North Carolina Ground Water 2L Standard
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Well ID Parameter Name ' Sample Date  Result Unit PQL?2 NCGW2L 3 Exceedance
MW-4 Mercury 03/12/1998 0.0006 mg/| 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 ugl/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

1Table only contains detected constituents.

2PQL = Practical Quantitation Limit
3NCGW?2L = North Carolina Ground Water 2L Standard
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Subtitle D Historical Inorganics

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-1 Arsenic 08/09/2005 0.019 mg/| 0.01 0.05
MW-1 Arsenic 02/07/2007 12 ug/l 10 50
MW-11 Arsenic 05/04/2004 0.01 mg/| 0.01 0.05
MW-12 Arsenic 02/22/2005 0.014 mg/| 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/| 0.01 0.05
MW-12 Arsenic 08/29/2006 0.011 mg/| 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/| 0.01 0.05
MW-2 Arsenic 08/29/2006 0.012 mg/| 0.01 0.05
MW-2 Arsenic 02/07/2007 20 ug/l 10 50
MW-4 Arsenic 12/30/1997 0.015 mg/| 0.01 0.05
Mw-4 Arsenic 02/25/1998 0.143 mg/I 0.01 0.05 0.093
MW-4 Arsenic 08/03/2000 0.026 mg/| 0.01 0.05
MW-4 Arsenic 08/08/2001 0.038 mg/| 0.01 0.05
MW-4 Arsenic 08/26/2004 0.015 mg/| 0.01 0.05
MW-4 Arsenic 08/29/2006 0.015 mg/| 0.01 0.05
MW-5 Arsenic 12/30/1997 0.025 mg/| 0.01 0.05
MW-5 Arsenic 02/25/1998 0.073 mg/I 0.01 0.05 0.023
MW-5 Arsenic 06/08/1998 0.016 mg/| 0.01 0.05
MW-5 Arsenic 08/03/2000 0.022 mg/| 0.01 0.05
MW-5 Arsenic 02/08/2001 0.025 mg/| 0.01 0.05
MW-5 Arsenic 08/13/2003 0.02 mg/| 0.01 0.05
MW-7 Arsenic 12/30/1997 0.035 mg/| 0.01 0.05
MW-7 Arsenic 02/25/1998 0.03 mg/| 0.01 0.05
MW-7 Arsenic 06/08/1998 0.014 mg/| 0.01 0.05
MW-7 Arsenic 02/23/1999 0.012 mg/| 0.01 0.05
MW-7 Arsenic 08/03/2000 0.042 mg/| 0.01 0.05
MW-7 Arsenic 02/08/2001 0.038 mg/| 0.01 0.05
MW-7 Arsenic 08/08/2001 0.023 mg/| 0.01 0.05
MW-7 Arsenic 02/06/2003 0.207 mg/I| 0.01 0.05 0.157
MW-7 Arsenic 02/18/2004 0.013 mg/| 0.01 0.05
MW-7 Arsenic 02/22/2005 0.026 mg/| 0.01 0.05
MW-7 Arsenic 08/09/2005 0.057 mg/I| 0.01 0.05 0.007
MW-7 Arsenic 08/29/2006 0.018 mg/| 0.01 0.05
MW-7 Arsenic 02/07/2007 12 ug/l 10 50
MW-8 Arsenic 12/30/1997 0.034 mg/| 0.01 0.05
MW-8 Arsenic 02/25/1998 0.039 mg/| 0.01 0.05
MW-8 Arsenic 02/06/2003 0.019 mg/| 0.01 0.05
SW-4 Arsenic 08/09/2005 0.01 mg/| 0.01 0.05
MW-12 Barium, total 02/22/2005 0.967 mg/| 0.5 2
MW-12 Barium, total 08/09/2005 1.083 mg/| 0.5 2
MW-12 Barium, total 02/22/2006 0.757 mg/| 0.5 2
SW-4 Barium, total 08/09/2005 0.631 mg/| 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/| 0.002

MW-12 Beryllium, total 08/26/2004 0.003 mg/| 0.002

MW-12 Beryllium, total 08/09/2005 0.007 mg/| 0.002

MW-12 Beryllium, total 02/22/2006 0.005 mg/| 0.002

MW-12 Beryllium, total 08/29/2006 0.003 mg/| 0.002

MW-2 Beryllium, total 12/30/1997 0.0049 mg/| 0.002
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Subtitle D Historical Inorganics

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-2 Beryllium, total 02/25/1998 0.002 mg/| 0.002

MW-4 Beryllium, total 02/25/1998 0.002 mg/| 0.002

MW-7 Beryllium, total 12/30/1997 0.0058 mg/| 0.002

MW-7 Beryllium, total 02/25/1998 0.004 mg/| 0.002

MW-7 Beryllium, total 06/08/1998 0.0065 mg/| 0.002

MW-7 Beryllium, total 02/06/2003 0.011 mg/| 0.002

MW-7 Beryllium, total 08/09/2005 0.003 mg/| 0.002

MW-8 Beryllium, total 12/30/1997 0.0047 mg/| 0.002

MW-8 Beryllium, total 02/25/1998 0.004 mg/| 0.002

MW-12 Cadmium, total 08/09/2005 0.002 mg/I 0.001 0.0018 0.0003
MW-12 Cadmium, total 02/22/2006 0.002 mg/| 0.001 0.0018 0.0003
MW-13 Cadmium, total 08/26/2004 0.002 mg/I 0.001 0.0018 0.0003
MwW-4 Cadmium, total 02/25/1998 0.003 mg/I 0.001 0.0018 0.0013
MW-5 Cadmium, total 12/30/1997 0.0011 mg/| 0.001 0.0018

MW-7 Cadmium, total 08/22/2002 0.001 mg/| 0.001 0.0018

MW-7 Cadmium, total 08/22/2002 0.001 mg/| 0.001 0.0018

MW-8 Cadmium, total 12/30/1997 0.0018 mg/I| 0.001 0.0018 0
MW-8 Cadmium, total 02/25/1998 0.002 mg/I 0.001 0.0018 0.0003
MW-9 Cadmium, total 08/22/2002 0.002 mg/I 0.001 0.0018 0.0003
SwW-1 Cadmium, total 08/08/2001 0.002 mg/I| 0.001 0.0018 0.0003
SW-1 Cadmium, total 02/06/2003 0.003 mg/I 0.001 0.0018 0.0013
SW-2 Cadmium, total 02/06/2003 0.004 mg/I 0.001 0.0018 0.0023
SW-2 Cadmium, total 08/13/2003 0.003 mg/| 0.001 0.0018 0.0013
SW-2 Cadmium, total 02/22/2005 0.003 mg/I| 0.001 0.0018 0.0013
SW-2 Cadmium, total 08/09/2005 0.001 mg/| 0.001 0.0018

SW-4 Cadmium, total 08/25/2004 0.002 mg/I| 0.001 0.0018 0.0003
SW-4 Cadmium, total 08/09/2005 0.003 mg/I| 0.001 0.0018 0.0013
SW-4 Cadmium, total 02/22/2006 0.002 mg/I| 0.001 0.0018 0.0003
SW-4 Cadmium, total 08/29/2006 0.003 mg/I| 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/I| 0.001 0.0018 0.0003
EB Chromium, total 02/06/2003 0.017 mg/| 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/| 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/I| 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/I 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/| 0.01 0.05

MW-1 Chromium, total 02/22/2005 0.129 mg/I 0.01 0.05 0.079
MW-1 Chromium, total 08/09/2005 0.027 mg/| 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/| 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/| 0.01 0.05

MW-10 Chromium, total 06/08/1998 0.014 mg/| 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/| 0.01 0.05
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Subtitle D Historical Inorganics

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-10 Chromium, total 08/08/2001 0.011 mg/| 0.01 0.05

MW-10 Chromium, total 08/22/2002 0.011 mg/| 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/| 0.01 0.05

MW-10 Chromium, total 08/26/2004 0.011 mg/| 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/| 0.01 0.05

MW-11 Chromium, total 02/22/2005 0.025 mg/| 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/I 0.01 0.05 0.029
MW-12 Chromium, total 08/09/2005 0.04 mg/| 0.01 0.05

MW-12 Chromium, total 02/22/2006 0.024 mg/| 0.01 0.05

MW-12 Chromium, total 08/29/2006 0.019 mg/| 0.01 0.05

MW-13 Chromium, total 11/30/2004 0.019 mg/| 0.01 0.05

MW-13 Chromium, total 08/09/2005 0.02 mg/| 0.01 0.05

MW-13 Chromium, total 08/29/2006 0.02 mg/| 0.01 0.05

MW-2 Chromium, total 12/30/1997 0.144 mg/I 0.01 0.05 0.094
MW-2 Chromium, total 02/25/1998 0.126 mg/I 0.01 0.05 0.076
MW-2 Chromium, total 04/27/1998 0.046 mg/| 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/| 0.01 0.05

MW-2 Chromium, total 08/08/2001 0.094 mg/I 0.01 0.05 0.044
MW-2 Chromium, total 02/06/2003 0.221 mg/I 0.01 0.05 0.171
MW-2 Chromium, total 08/13/2003 0.173 mg/I 0.01 0.05 0.123
MW-2 Chromium, total 02/18/2004 0.036 mg/| 0.01 0.05

MW-2 Chromium, total 08/26/2004 0.143 mg/I 0.01 0.05 0.093
MW-2 Chromium, total 02/22/2005 0.166 mg/I 0.01 0.05 0.116
MW-2 Chromium, total 08/09/2005 0.027 mg/| 0.01 0.05

MW-2 Chromium, total 02/22/2006 0.044 mg/| 0.01 0.05

MW-2 Chromium, total 08/29/2006 0.02 mg/| 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/| 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/| 0.01 0.05

MwW-4 Chromium, total 02/25/1998 0.105 mg/I| 0.01 0.05 0.055
Mw-4 Chromium, total 08/03/2000 0.077 mg/I 0.01 0.05 0.027
MwW-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/| 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/I 0.01 0.05 0.038
MW-5 Chromium, total 04/27/1998 0.012 mg/| 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/I 0.01 0.05 0.024
MW-5 Chromium, total 02/08/2001 0.018 mg/| 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/| 0.01 0.05

MW-5 Chromium, total 08/13/2003 0.061 mg/I 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 Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-5 Chromium, total 08/09/2005 0.012 mg/| 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/| 0.01 0.05

MW-6 Chromium, total 02/25/1998 0.021 mg/| 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/I 0.01 0.05 0.009
MW-6 Chromium, total 02/08/2001 0.011 mg/| 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/| 0.01 0.05

MW-6 Chromium, total 08/13/2003 0.02 mg/| 0.01 0.05

MW-6 Chromium, total 08/26/2004 0.019 mg/| 0.01 0.05

MW-6 Chromium, total 08/09/2005 0.022 mg/| 0.01 0.05

MW-7 Chromium, total 12/30/1997 0.04 mg/| 0.01 0.05

MW-7 Chromium, total 02/25/1998 0.036 mg/| 0.01 0.05

MW-7 Chromium, total 06/08/1998 0.029 mg/| 0.01 0.05

MW-7 Chromium, total 02/23/1999 0.045 mg/| 0.01 0.05

MW-7 Chromium, total 08/03/2000 0.109 mg/| 0.01 0.05 0.059
MW-7 Chromium, total 08/08/2001 0.011 mg/| 0.01 0.05

MW-7 Chromium, total 08/08/2001 0.014 mg/| 0.01 0.05

MW-7 Chromium, total 02/06/2003 0.029 mg/| 0.01 0.05

MW-7 Chromium, total 08/13/2003 0.013 mg/| 0.01 0.05

MW-7 Chromium, total 08/13/2003 0.015 mg/| 0.01 0.05

MW-7 Chromium, total 08/26/2004 0.011 mg/| 0.01 0.05

MW-7 Chromium, total 02/22/2005 0.027 mg/| 0.01 0.05

MW-8 Chromium, total 12/30/1997 0.04 mg/| 0.01 0.05

MW-8 Chromium, total 02/25/1998 0.051 mg/I| 0.01 0.05 0.001
MW-8 Chromium, total 08/03/2000 0.021 mg/| 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/| 0.01 0.05

MW-8 Chromium, total 08/26/2004 0.013 mg/| 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/| 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/| 0.01 0.05

MW-9 Chromium, total 08/08/2001 0.048 mg/| 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/| 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/| 0.01 0.05

SW-2 Chromium, total 02/25/1998 0.012 mg/| 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/| 0.01 0.05

SW-2 Chromium, total 02/22/2005 0.013 mg/| 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/| 0.01 0.05

SW-4 Chromium, total 08/09/2005 0.029 mg/| 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 Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-4 Cobalt, total 02/25/1998 0.042 mg/| 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/| 0.01

MW-7 Cobalt, total 12/30/1997 0.01 mg/| 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/| 0.01

MW-8 Cobalt, total 02/25/1998 0.024 mg/| 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/| 0.01

MWwW-1 Lead, total 12/30/1997 0.076 mg/I 0.01 0.015 0.061
MW-1 Lead, total 02/25/1998 0.017 mg/| 0.01 0.015 0.002
MW-1 Lead, total 08/03/2000 0.018 mg/I 0.01 0.015 0.003
MW-1 Lead, total 02/08/2001 0.01 mg/| 0.01 0.015

MW-1 Lead, total 08/08/2001 0.022 mg/I| 0.01 0.015 0.007
MW-1 Lead, total 02/06/2003 0.014 mg/| 0.01 0.015

MWwW-1 Lead, total 02/22/2005 0.018 mg/I 0.01 0.015 0.003
MW-1 Lead, total 08/09/2005 0.026 mg/| 0.01 0.015 0.011
MW-1 Lead, total 02/22/2006 0.011 mg/| 0.01 0.015

MW-1 Lead, total 08/29/2006 0.01 mg/| 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/I 0.01 0.015 0.011
MW-10 Lead, total 02/25/1998 0.015 mg/| 0.01 0.015

MW-11 Lead, total 02/22/2005 0.013 mg/| 0.01 0.015

MW-11 Lead, total 08/09/2005 0.022 mg/I| 0.01 0.015 0.007
MW-12 Lead, total 08/26/2004 0.037 mg/I| 0.01 0.015 0.022
MW-12 Lead, total 02/22/2005 0.049 mg/I| 0.01 0.015 0.034
MW-12 Lead, total 08/09/2005 0.03 mg/I| 0.01 0.015 0.015
MW-12 Lead, total 02/22/2006 0.021 mg/I| 0.01 0.015 0.006
MW-12 Lead, total 08/29/2006 0.012 mg/| 0.01 0.015

MW-13 Lead, total 02/22/2005 0.011 mg/| 0.01 0.015

MW-13 Lead, total 08/09/2005 0.035 mg/I| 0.01 0.015 0.02
MW-13 Lead, total 08/29/2006 0.032 mg/I| 0.01 0.015 0.017
MW-2 Lead, total 12/30/1997 0.108 mg/I| 0.01 0.015 0.093
MW-2 Lead, total 02/25/1998 0.023 mg/I| 0.01 0.015 0.008
MW-2 Lead, total 04/27/1998 0.03 mg/I 0.01 0.015 0.015
MW-2 Lead, total 08/03/2000 0.025 mg/I| 0.01 0.015 0.01
MW-2 Lead, total 02/08/2001 0.028 mg/I| 0.01 0.015 0.013
MW-2 Lead, total 02/06/2003 0.053 mg/I 0.01 0.015 0.038
MW-2 Lead, total 08/13/2003 0.036 mg/I| 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/| 0.01 0.015

MW-2 Lead, total 02/22/2005 0.042 mg/I| 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/I| 0.01 0.015 0.031
MW-2 Lead, total 08/29/2006 0.024 mg/I| 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/I| 0.01 0.015 0.007
MW-3 Lead, total 02/08/2001 0.018 mg/I| 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/| 0.01 0.015

Mw-4 Lead, total 08/08/2001 0.023 mg/I| 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 Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-5 Lead, total 02/25/1998 0.032 mg/I| 0.01 0.015 0.017
MW-5 Lead, total 06/08/1998 0.013 mg/| 0.01 0.015

MW-5 Lead, total 08/03/2000 0.017 mg/I 0.01 0.015 0.002
MW-5 Lead, total 02/08/2001 0.02 mg/I| 0.01 0.015 0.005
MW-5 Lead, total 08/13/2003 0.016 mg/I 0.01 0.015 0.001
MW-6 Lead, total 12/30/1997 0.011 mg/| 0.01 0.015

MW-6 Lead, total 02/25/1998 0.012 mg/| 0.01 0.015

MW-6 Lead, total 08/03/2000 0.015 mg/| 0.01 0.015

MW-6 Lead, total 02/08/2001 0.027 mg/I 0.01 0.015 0.012
MW-6 Lead, total 08/08/2001 0.01 mg/| 0.01 0.015

MW-6 Lead, total 02/06/2003 0.013 mg/| 0.01 0.015

MW-6 Lead, total 08/09/2005 0.021 mg/I| 0.01 0.015 0.006
MW-7 Lead, total 12/30/1997 0.032 mg/I 0.01 0.015 0.017
MW-7 Lead, total 02/25/1998 0.017 mg/I| 0.01 0.015 0.002
MW-7 Lead, total 08/03/2000 0.023 mg/I| 0.01 0.015 0.008
MW-7 Lead, total 02/06/2003 0.011 mg/| 0.01 0.015

MW-8 Lead, total 12/30/1997 0.027 mg/I| 0.01 0.015 0.012
MW-8 Lead, total 02/25/1998 0.022 mg/I| 0.01 0.015 0.007
MW-8 Lead, total 02/06/2003 0.013 mg/| 0.01 0.015

MW-8 Lead, total 08/13/2003 0.017 mg/I| 0.01 0.015 0.002
MW-9 Lead, total 12/30/1997 0.025 mg/I| 0.01 0.015 0.01
MW-9 Lead, total 02/25/1998 0.012 mg/| 0.01 0.015

MW-9 Lead, total 02/06/2003 0.022 mg/I| 0.01 0.015 0.007
SW-2 Lead, total 02/25/1998 0.017 mg/I| 0.01 0.015 0.002
SW-2 Lead, total 02/10/2000 0.01 mg/| 0.01 0.015

SW-2 Lead, total 02/22/2005 0.026 mg/I 0.01 0.015 0.011
SW-4 Lead, total 08/13/2003 0.015 mg/| 0.01 0.015

SW-4 Lead, total 08/09/2005 0.059 mg/I| 0.01 0.015 0.044
SW-4 Lead, total 02/22/2006 0.012 mg/| 0.01 0.015

SW-4 Lead, total 08/29/2006 0.018 mg/I| 0.01 0.015 0.003
MW-10 Nickel, total 08/08/2001 0.035 mg/| 0.05 0.1

MW-8 Nickel, total 12/30/1997 0.059 mg/| 0.05 0.1

MW-8 Nickel, total 08/08/2001 0.618 mg/I| 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/| 0.05 0.1

SW-3 Nickel, total 08/03/2000 0.078 mg/| 0.05 0.1

MW-1 Vanadium 12/30/1997 0.31 mg/| 0.04

MW-1 Vanadium 02/25/1998 0.079 mg/| 0.04

MW-1 Vanadium 08/24/1999 0.056 mg/| 0.04

MW-1 Vanadium 08/03/2000 0.195 mg/| 0.04

MW-1 Vanadium 08/08/2001 0.106 mg/| 0.04

MW-1 Vanadium 02/06/2003 0.157 mg/| 0.04

MW-1 Vanadium 08/13/2003 0.107 mg/| 0.04

MW-1 Vanadium 02/18/2004 0.081 mg/| 0.04

MW-1 Vanadium 08/26/2004 0.061 mg/| 0.04

MW-1 Vanadium 02/22/2005 0.258 mg/| 0.04

MW-1 Vanadium 08/09/2005 0.067 mg/| 0.04

MW-1 Vanadium 08/29/2006 0.041 mg/| 0.04

MW-1 Vanadium 02/07/2007 45 ug/l 25

MW-12 Vanadium 02/22/2005 0.104 mg/| 0.04

MW-12 Vanadium 08/09/2005 0.045 mg/| 0.04

MW-13 Vanadium 08/09/2005 0.053 mg/l 0.04
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Subtitle D Historical Inorganics

Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-13 Vanadium 08/29/2006 0.042 mg/| 0.04

MW-2 Vanadium 12/30/1997 0.241 mg/l 0.04

MW-2 Vanadium 02/25/1998 0.182 mg/| 0.04

MW-2 Vanadium 04/27/1998 0.065 mg/| 0.04

MW-2 Vanadium 08/03/2000 0.18 mg/l 0.04

MW-2 Vanadium 08/08/2001 0.135 mg/| 0.04

MW-2 Vanadium 02/06/2003 0.315 mg/| 0.04

MW-2 Vanadium 08/13/2003 0.228 mg/l 0.04

MW-2 Vanadium 02/18/2004 0.047 mg/| 0.04

MW-2 Vanadium 08/26/2004 0.213 mg/| 0.04

MW-2 Vanadium 02/22/2005 0.254 mg/| 0.04

MW-2 Vanadium 08/09/2005 0.044 mg/| 0.04

MW-2 Vanadium 02/07/2007 39 ug/l 25

MW-4 Vanadium 02/25/1998 0.177 mg/| 0.04

MW-4 Vanadium 08/03/2000 0.132 mg/| 0.04

MW-4 Vanadium 08/08/2001 0.152 mg/| 0.04

MW-5 Vanadium 12/30/1997 0.058 mg/| 0.04

MW-5 Vanadium 02/25/1998 0.172 mg/| 0.04

MW-5 Vanadium 06/08/1998 0.077 mg/| 0.04

MW-5 Vanadium 08/03/2000 0.151 mg/| 0.04

MW-5 Vanadium 02/08/2001 0.051 mg/| 0.04

MW-5 Vanadium 08/08/2001 0.055 mg/| 0.04

MW-5 Vanadium 08/13/2003 0.114 mg/| 0.04

MW-6 Vanadium 06/08/1998 0.053 mg/| 0.04

MW-6 Vanadium 08/03/2000 0.073 mg/| 0.04

MW-7 Vanadium 02/25/1998 0.045 mg/| 0.04

MW-7 Vanadium 06/08/1998 0.067 mg/| 0.04

MW-7 Vanadium 02/23/1999 0.056 mg/| 0.04

MW-7 Vanadium 08/03/2000 0.135 mg/| 0.04

MW-7 Vanadium 08/08/2001 0.054 mg/| 0.04

MW-7 Vanadium 02/06/2003 0.245 mg/| 0.04

MW-7 Vanadium 02/22/2005 0.045 mg/| 0.04

MW-8 Vanadium 02/25/1998 0.075 mg/| 0.04

MW-8 Vanadium 02/06/2003 0.063 mg/| 0.04

MW-9 Vanadium 08/22/2002 0.044 mg/l 0.04

MW-9 Vanadium 02/06/2003 0.089 mg/| 0.04

SW-4 Vanadium 08/09/2005 0.044 mg/| 0.04

MW-1 Zinc 12/30/1997 0.148 mg/| 0.05 1.05
MW-1 Zinc 02/07/2007 12 ug/l 10 1050
MW-10 Zinc 12/30/1997 0.075 mg/| 0.05 1.05
MW-12 Zinc 08/26/2004 0.069 mg/| 0.05 1.05
MW-12 Zinc 02/22/2005 0177 mg/| 0.05 1.05
MW-12 Zinc 08/09/2005 0.183 mg/| 0.05 1.05
MW-12 Zinc 02/22/2006 0.112 mg/| 0.05 1.05
MW-12 Zinc 08/29/2006 0.059 mg/| 0.05 1.05
MW-2 Zinc 12/30/1997 0.09 mg/| 0.05 1.05
MW-2 Zinc 02/25/1998 0.058 mg/| 0.05 1.05
MW-2 Zinc 02/07/2007 19 ug/l 10 1050
MW-4 Zinc 02/25/1998 0.145 mg/| 0.05 1.05
MW-5 Zinc 12/30/1997 0.051 mg/| 0.05 1.05
MW-5 Zinc 02/25/1998 0.094 mg/| 0.05 1.05
MW-7 Zinc 12/30/1997 0.162 mg/| 0.05 1.05
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Well ID Parameter Name! Sample Date  Result Unit PQL2 NCGW2L3 Exceedance
MW-7 Zinc 02/25/1998 0.151 mg/| 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/| 0.05 1.05
MW-7 Zinc 08/03/2000 0.167 mg/| 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/| 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/| 0.05 1.05
MW-8 Zinc 02/08/2001 0.052 mgl/l 0.05 1.05
MW-8 Zinc 08/08/2001 0.085 mg/| 0.05 1.05
MW-8 Zinc 02/06/2003 0.189 mg/| 0.05 1.05
MW-8 Zinc 08/13/2003 0.094 mgl/l 0.05 1.05
MW-8 Zinc 08/26/2004 0.063 mg/| 0.05 1.05
MW-8 Zinc 02/22/2005 0.07 mg/| 0.05 1.05
MW-8 Zinc 08/09/2005 0.085 mg/| 0.05 1.05
MW-8 Zinc 02/22/2006 0.077 mg/| 0.05 1.05
MW-8 Zinc 02/07/2007 12 ug/l 10 1050
SW-2 Zinc 12/30/1997 0.184 mgl/l 0.05 1.05
SW-2 Zinc 02/25/1998 0.243 mg/| 0.05 1.05
SW-2 Zinc 06/08/1998 0.952 mg/| 0.05 1.05
SW-2 Zinc 02/23/1999 1.527 mg/I 0.05 1.05 0.477
SW-2 Zinc 08/24/1999 0.246 mg/| 0.05 1.05
SW-2 Zinc 08/03/2000 0.31 mg/| 0.05 1.05
SW-2 Zinc 02/22/2005 0.061 mgl/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/| 0.05 1.05
SW-3 Zinc 02/25/1998 0.056 mg/| 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/| 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
1Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3NCGW?2L = North Carolina Ground Water 2L Standard
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Time Series Plots for Select Constituents (VOCs)

Assessment of Corrective Measures - Wayne County Dudley Appendix B



APPENDIX C






Page C-1

lo}
)
B Period: 1
o
0 Q Step: 1
[io}
0
- O
+0
Ly >0
e
o
010
¥
o <
o
eQ *
0 —
3
v @)
- *
(&}
31
is}
e
e}
~ T T T T T T T T
T20 125 130 135 140 145 150 155 160 165
Observed headslft]
Mean error: 5. 73998 Mean abs. err: 5. 73998 RMS error: 6. 36676
Scaled RMS: 22.1376

MODFLOW Water Elevation Calibration

Assessment of Corrective Measures - Wayne County Dudley Appendix C



Page C-2

ootsczz

o08seze

00v5czZ

000cezz

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

60700

561600 562000 562400 562800 563200 563500

T
5
&

CLOSED MSWLF UN
CFUTURE € & D UNITS)

OLLECTION SYSTEM

EXISTINg
ce&bD

Appendix C

MODFLOW 5 Year Simulation

1995 VOC Contamination

Assessment of Corrective Measures - Wayne County Dudley



Page C-3

60700 561200 561600 562000 562400 562800

ootsczz

»
8

3

3]

g

2

g

8 CLOSED MSWLF UN
34 CFUTLRE C & D UNITS)
8

»

8

3

N _

3

8

g

w
- \
=2l )
\\) I

il Nﬁ[NTENﬁjii//////////

|| eurLomy

\

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

MODFLOW 10 Year Simulation
2000 VOC Contamination

Assessment of Corrective Measures - Wayne County Dudley

Appendix C



Page C-4

ootsczz

o08seze

00v5czZ

000cezz

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

60700

561200

561600 562000 562400 562800 563200 563500

T
5
a

CLOSED MSWLF UN
CFUTURE € & D UNITS)

OLLECTION SYSTEM

I
= MAINTENANCE
|| surLony
A | A
|

Appendix C

MODFLOW 11 Year Simulation

2001 VOC Contamination

Assessment of Corrective Measures - Wayne County Dudley



Page C-5

60700 561200 561600 562000 562400 562800 563200 563500

ootsczz
sz1

o08seze

CLOSED MSWLF UN
CFUTURE € & D UNITS)

00v5czZ

OLLECTION SYSTEM

‘ EXISTINg
ce&bD

000cezz

o0scczz

COLLECTION SYSTEM

D MSWLF UNIT

oozBezZ

oos8cze

00v6¢2Z

oosseze

MODFLOW 17 Year Simulation
2007 VOC Contamination

Assessment of Corrective Measures - Wayne County Dudley Appendix C



Page C-6

60700 561200 561600 562000 562400 562800 563200 563500

ootsczz
sz1

o08seze

CLOSED MSWLF UN
CFUTURE € & D UNITS)

00v5czZ

OLLECTION SYSTEM

‘ EXISTINg
ce&bD

000cezz

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

MODFLOW 25 Year Simulation
2015 VOC Contamination

Appendix C Assessment of Corrective Measures - Wayne County Dudley



Page C-7

60700 561200 561600 562000 562400 562800 563200 563500

ootsczz
sz1

o08seze

CLOSED MSWLF UN
CFUTURE € & D UNITS)

00v5czZ

OLLECTION SYSTEM

‘ EXISTINg
ce&bD

000cezz

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

MODFLOW 35 Year Simulation
2025 VOC Contamination

Assessment of Corrective Measures - Wayne County Dudley Appendix C



Page C-8

60700 561200 561600 562000 562400 562800 563200 563500

ootsczz
sz1

o08seze

CLOSED MSWLF UN
CFUTURE € & D UNITS)

00v5czZ

OLLECTION SYSTEM

‘ EXISTINg
ce&bD

000cezz

o0scczz

oozBezZ

oos8cze

00v6¢2Z

oosseze

MODFLOW 50 Year Simulation
2040 VOC Contamination

Appendix C Assessment of Corrective Measures - Wayne County Dudley



APPENDIX D






PPPPPPP

WATER
QUALITY
MONITORING

PLAN

Assessment of Corrective Measures - Wayne County Dudley Appendix D



Page D-2

§)) CONSULTANTS

GROUND AND SURFACE WATER MONITORING SYSTEM
WAYNE COUNTY LANDFILL
DUDLEY, NORTH CAROLINA

FOR

MUNICIPAL ENGINEERING SERVICES COMPANY
RALEIGH, NORTH CAROLINA

PROJECT NO. 94107.02

FEBRUARY 1994
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CONSULTANTS GAI Consultants-NC, Inc.
4000 Blue Ridge Road
Suite 500
February 11, 1994 Raleigh, NC 27612
- : 919/783-4783
) FAX 919/783-0241
Mr. Wayne Sullivan
Municipal Engineering Services Company, P.A.
Post Office Box 97
Garner, North Carolina 27529
Re: Ground and Surface Water Monitoring System
Wayne County Landfill
Dudley, North Carolina
Project No. 94107.02
Dear Mr. Sullivan:
INTRODUCTION
The groundwater monitoring system at the municipal landfill of Wayne County, North Carolina, scuthwest
) of Goldsboro near Dudley, North Carolina is being evaluated as a part of the transition from previous
North Carolina regulations to current North Carolina regulations (Subtitle D). This report presents data
and information pertaining to the existing groundwater monitoring system, discusses the geology of the
area, and makes recommendations for improving the groundwater monitoring system.
; GEOLOGY
The landfill is located in the Coastal Plain physiographic province northwest of Dudley, North Carolina on
State Road 1129. The land surface is characterized by slightly rolling topography with approximately 40
feet of relief across the landfill site. Surface drainage is to the north toward Edwards Branch which flows
westward to Thoroughfare Swamp and then north into Falling Creek and subsequently north into the
Neuse River. Unnamed surficial sediments overlie the Cretaceous Black Creek Formation in the area of
the landfill. The sediments dip to the southeast at less than 0.5 degree.
The surficial deposits vary in thickness from 1 to 50 feet and consist of white to gray, light-yellow,
yellowish-orange, or grayish-red, silty, clayey, fine to medium sand, or clay (Pusey, 1960). These sediments
are a product of weathering of either the Pliocene Duplin or Yorktown Formations (Johnson and Peebles,
1986).
— Pittsburgh, PA Orlando, FL Raleigh, NC Charleston, WV Mt. Laurel, NJ Fr. Wavne,
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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 generally contain abundant lignitic wood with associated
pyrite and hoccasional shell fragments and glauconite (Sohl and Owens, 1991). The sand units occur as
both thin beds and thicker channel sands (Benson, 1968). This unit ranges in thickness from 0 feet in the
western part of the county to over 250 feet in the southeast (Pusey, 1960). Approximately 10 feet of clay,
silty clay, or sandy clay at the top of the Black Creek Formation acts as a confining unit separating the
overlying surficial éqlﬁfer from the underlying Black Creek aquifer (Winner and Coble, 1989).

There are no reported Holocene Faults at or in the vicinity of the site (Howard, et al, 1978). The landfill

is not in a seismic impact zone (Algermissen, et al, 1990).

A geologic map was not prepared because the entire siteis covered by surficial sediments. References used

in the geologic study are listed in Table 1.

SITE REVIEW

Four active (Groundwater Monitoring Wells 1, 2, 8, and 4) and two inactive (Circular Wells 2 and 3)
groundwater monitoring wells at the approximate locations shown on Plate 1 were reviewed on January
27, 1994. Well construction records for the four active monitoring wells are presented in Appendix A.
Installation data for the four active wells, including depth of groundwater, are presented in Table 2.
Installation data 'were not available for the two inactive wells. Table 3 presents information on the current

condition of the six wells.

The active groundwater monitoring wells have steel caps, square steel casing and are grouted inside and
outside around a two-inch diameter PVC stand pipe well. None of the wells were locked; all active wells
were numbered on the steel cap, but not tagged. All active wells had unvented PVC caps and a small
amount of water was present between the PVC stand pipe and outer steel casing. The four active
groundwater monitoring wells probably have been constructed in accordance with North Carolina
Regulations based on the well construction records and surficial appearance, with the exception that the

well construction records do not report a bentonite seal between the grout and underlying sand pack.
In addition to the four active groundwater monitoring wells, there were two reportedly inactive

groundwater monitoring wells. These wells were located near Active Groundwater Monitoring Wells 2 and
3, and reportedly were replaced by Active Wells 2 and 3. These two inactive wells had outer round 4 inch

gai
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diameter steel casing without PVC caps, were not locked, and had inner 2 inch diameter PVC stand pipes.
These wells have arbitrarily been called Circular Wells 2 and 3 based on the shape of their outer casing
and their px.'oximity to active Wells 2 and 3.

MODIFICATIONS TO MONITORING SYSTEM

An approximate groundwater potentiometric map, shown on Plate 1, was prepared using groundwater

depths in the wells measured on January 27, 1994. This map indicates that groundwater flows
northwesterly toward Edwards Branch. Two additional groundwater monitoring wells, numbered
Groundwater Monitoring Wells 5 and 6, should be installed at the locations shown on Plate 1. These two
wells will be located between the fill area and Edwards Branch within 250 feet of the landfill. Well 5 is
proposed to detect any unexpected development of a plume of contamination within 250 feet of the landfill
prior to it entering Edwards Branch. Well 6 is proposed for the same reason as Well 5. However, Well 6
would aiso be located in the most down-gradient (groundwater) part of the landfill area. Table 4 presents
recommended installation data for the proposed monitoring wells.

N The wells should be installed in general accordance with North Carolina regulations. Well construction
should be in accordance with attached Plate 2 which shows a typical monitoring well schematic as
recommended by the state of North Carolina. Groundwater monitoﬁng wells should be constructed
considering actual static groundwater levels, soil and rock types, and conditions encountered during well
installation. All wells should be tagged, labeled, provided with locks, vented inner caps, and drain holes

at ground level in the outer casing. The location of all groundwater monitoring wells should be surveyed.

It is recommended that inactive Circular Wells 2 and 8 be abandoned. This recommendation is made
because both wells do not have caps and may have been tampered with. In addition, the method of
construction of the wells reportedly is unknown and the wells are located immediately adjacent to active

groundwater monitoring wells.

Edwards Branch and its tributaries flow by the landfill. Surface water sampling should be done upstream
and down stream of the landfill in the general area of the surface water sampling locations shown on
Plate 1. Surface Water Location SW-1 is downstream of the landfill below the confluence of the two forks
of Edwards Branch. Surface Water Locations SW-2 and SW-3 are upstream of the landfill on the two
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forks of Edwards Branch. The actual field locations should be determined based on access and their
relationship to the landfill. Permanent stakes should be placed on the adjacent stream bank with the

location number.

Respectfully submitted,
GAI Consultants - NC, Inc.

é%fu’w/jm

Edward S. Custer, Jr., Ph.D., P.G.
Staff Geologist

Wendell W. Parker, Ph.D., P.E. T -
Vice President .

/ WWP/esc

cc: Mr. Bobby Lutfy, Division of Solid Waste - .=

.....

gai
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TABLE 1
REFERENCES

Algermisseﬁ, S. T., Perkins, D. M., Thenhaus, P. C., Hanson, S. L., and Bender, B. L., 1990, Probabilistic
Earthquake Acceleration and Velocity Maps for the United States and Puerto Rico: U. S.
Geologieal Survey Miscellaneous Field Studies Map MF-2120, scale 1:7,500,000.

Benson, P. H., 1968, The depositional environment of the Upper Cretaceous Black Creek Formation in
North and South Carolina [Ph.D. dissertation]: Chapel Hill, University of North Carolina, 149 p.

Howard, K. A., Aaron, J. M., Brabb, E. E., Brock, M. R., Gower, H. D., Hunt, S. J,, Milton, D. J.,
Muelhberger, W. R., Nagata, J. K., Plafker, G., Prowell, D. C., Wallace, R. E., and Witkind, L J.,
1978, Preliminary map of young faults in the United States as a guide to possible fault activity:
U. S. Geological Survey Miscellaneous Field Studies Map MF-916, scale 1:5,000,000.

Johnson, G. H., and Peebles, P. C., 1986, Quaternary geologic map of the Hatteras 4° x6° quadrangle, in
Richmond, G. M., Fullerton, D. 8., and Weide, D. L., eds., Quaternary geologic atlas of the United

States: U. S. Geological Survey, Miscellaneous Investigations Series Map 1-1420 (NI-18), scale
1:1,000,000.

Pusey, R. D., 1960, Geology and Ground Water in the Goldsboro Area, North Carolina: North Carolina
Department of Water Resources, Division of Ground Water, Bulletin Number 2, 77 p.

Sohl, N. F., and Owens, dJ. P., 1991, Cretaceous Stratigraphy of the Carolina Coastal Plain, in Horton, J.

W., Jr., and Zullo, V. A, eds., The Geology of the Carolinas: The University of Tennessee Press,
p. 191-220, '

Winner, M. D., and Coble, R. W., 1989, Hydrogeologic Framework of the North Carolina Coastal Plain
Aquifer System: U. S. Geological Survey Open-File Report 87-690, 155 p.

qai

Appendix D Assessment of Corrective Measures - Wayne County Dudley



Page D-9

o TABLE 2

INSTALLATION DATA FOR ACTIVE GROUNDWATER MONITORING WELLS

Depth of Water Total Depth
Well Number Below Ground Surface (ft) Below Ground Surface (ft)
1 13.0 25.0
2 Not Reported 15.0
3 1.0 18.0
4 2.0 15.0

All active wells were reportedly installed with two inch diameter inner PVC casing. The well construction
records do not indicate that bentonite seals were installed between the bottom of the grout and top of the
sand pack.

TABLE 3

INFORMATION ON CURRENT CONDITION OF GROUNDWATER MONITORING WELLS

: Depth of Water Total Depth
Well Number Below Ground Surface (ft) Below Ground Surface (ft)
1 13.43 25.04
2 2.76 14.88
3 +1.66 17.52
4 . 457 17.47
Circular 2 Not measured 20.75
Circular 3 +1.20 23.95

The symbol "+" means that the water level was above ground surface. None of the wells were locked or
had tags. All active wells had numbers stenciled in black on the outside square steel top. The active wells

had 4 inch square steel outer casing and were grouted inside and outside the outer casing. The active wells
had unvented inner PVC caps. None of the well locations reportedly have been surveyed. The circular
wells had 4 inch circular steel casing, steel lids which were rusted open and no PVC cap.

gai
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o TABLE 4

PROPOSED GROUNDWATER MONITORING WELL INSTALLATIONS

Proposed
Groundwater Ground Surface  Groundwater  Screen Elevation (ft)
Monitoring Well Elevation (ft) Elevation (ft) Top Bottom Well Depth (ft)
5 126 124 125 110 17
6 142 139.5 140 125 18

All elevations were estimated from a topographic map and groundwater levels are approximate based on
field observations. Soil will be mounded around the wells to allow completion of the bentonite seal and
grout.
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\
9410702

Outer Casing with Cap %Loek\]:i;
Height Above Ground £ 2.57 :

———\Vent Holes

Vented Cap, PNVC

o

Angle 2 z'f:-;,';\Concrete Collar Extending

52/ 3¢ Below Ground Surface

Minimum 2 Inch (1.D.);
PVC Grout Backfill
I Seal of Bentonite Pe“e"‘:s
Fitter Pack Should Extend = /
No Mcge Than 2" Above ‘:A Estimated Seasonal
The Screen S l——Hiqh Water Table
v
Sand Backfill (NC #2 ) —-——
Screen Interval, Not
Well Screen, PNC To Exceed 157
End Cap, PVC ;

_ TYPICAL MONITORING WELL
. PLATE 2
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© APPENDIXA

~ WBLL CONSTRUCTION RECORDS

Assessment of Corrective Measures - Wayne County Dudley Appendix D



Page D-14

NORTH CAROLINA'| DEPAHTNENT OF NATURAL RESOURCES AND COMMUNITY DEVE.OPMENT FOR OFFICE USE ONLY
DIVISION OF BJV]RON&ENTAL MANAGEMENT ~ GROUNDWATER SECTION .
X OX 27887 RALEIGH,N.C. 27811, PHONE (919)733-3221

Quad.No..__-_____ Serial No.

» U . { Lat. Long. Pc
. n o Minor Basin
.. . ; Z.WELL CONSTRUCTION RECORD Basin Code
. : e Header Ent. . GW-1Ent
\ T ACTOR )? ow fa.wg-vv
DR'L”NG CO.N- RACTOR ~L.22 STATE WELL CONSTRUCTION
DRILLER REGlSTRATION NUMBER . PERMIT NUMBER:
County: ng/xlf
Depth DRILLING LOG
- (F(oad Commumty, or Subdivision and Lot No.) : From  To Fmti n
Q
2. OWNEH _ w'ﬂ";\!e' ad ZM)({// — A
”-"A'DDRESSH' L Bix 200 o 3 aad
REEI PRE (Street or Route No.)
: M <2337
- - 5T 1 J&;L

Lo ) State Code
9 .
3. DATF_ DR!LLED".; £29Y  use oF wew SR -
4. TOTAL DEPTH F'CUTTINGS COLLECTEE?Z ves (Ino LA &9 pod & audlin,

- DOES WELL REPLACE EXISTING WELL? [T ves
6. STATIC WATER: EVEL .d:l — FT. O 2 ?ve TOP OF CASING,

) .___O_____._ Amount _ &

wall Thickness it additional space is needed use back of form.

Depth - Diameter or Weight/Ft. Material LOCATION SKETCH
: c E .
T .‘LQ_Ft ﬁ————- < . ﬂ——é- (Show direction and distance from at least two State Roads,

or other map reference points)

Method

’ Materiai

Diameter Slot Size  Material

'th&“ ni b i pVC

in., in.
in. in.
Size Material

DO HEREBY CERTIFY THAT THlS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUGCTION

S_'.TA_‘ , AN "l’HAT A COPY OF THIS REC?& AS BEEN PROYIDED TO THE WELL OWNER. q ﬁ
‘ 5@}\ 52_,. ,.,ih, “lo -~ 70

SIGNAYURE OF CONTRACTOFV OH AGENT DATE
Submit original to Division of Environmental Management and copy to well owner.

" GW-1 Revised 6/88
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NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT 7" FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION
P.O. BOX 27687 - RALEIGH.N.C. 27811, PHONE (919)733-3221 Quad.No.______ ____ Serial No.
- T - "3‘ Lat. . Long. Pc
. s Minor Basin
- -‘--;WELL CONSTRUCTION RECORD Basin Gode
,._ Header Ent. - GW-t1Ent.
ﬂ aMl \iﬂ—h)Ql’N a
DRILLING CONTRACTOR STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER 729 PERMIT NUMBER:

1. WELL LOCATION (Show sketch of the location below)

County: Lu-d(—']/)/-\b

= Depth DRILLING LOG
(Road, Commumty, or Subdivision and Lot No.) ——————————

; From To Formation Description

Nearest Town

4

2, OWNER%_& -
7/
Rr#y Boxr 200 a "4 M

ADDRESS
(Street or Routs No.)

Dudf; s 2933 3 4
yo ' Zig Code 9 40 }mjot -&&/)

City or Town Stats

. DATE DRILLED _&___?__2__ USE OF weLL £2271 __z
. ToTAL DEPTH /3~ cltTiNgs couuectep (lves [T .,Lo..__l_.g A.A/Ll[ & sl

. DOES WELL REPLACE EXISTING WELL? ves [J No
. STATIC WATERLEVEL: _______ FT. 8 gb(ove TOP OF CASING,
TOP OF CASING lS.._é_.__._ FT. ABOVE LAND SURFACE.

7. YIELD (gpm): ___;5:___ METHOD OF TEST L

D o~ W

¢ WTER ZONES Cdepth) 4 0’
T/ .
9. CHLORINATION: ~Type ___ & = Amount o
10. CASNG .»,' - Wwall Thickness If additional spacse is needed use back of form.
/ . Depth Diameter or Weight/Ft. Material LOCATION SKETGH
. o
.me' e To Fr.é -‘—ﬁQ—~ Aé—k;’— (Show direction and distance from at least two State Roads,
From To' “Et or other map reference points)
v‘From . To s Ft
11. GHOUT. e e
Depth , ' Materig! Method
_From ~_To / 0 Ft.
From e e / ’5

12, SCREEN:
CRR ‘Diameter Slot Size  Material

w.From_{ 0 “To /‘S _' L& n X _n P
) Fv‘roin':"‘ e _To _Ft. in. in.
s F rom . To. Ft. “in, in.

13. GRAVEL PAC

-

T EMARKS: T

! DO HEREBY CERTIFY THAT THlS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS AND THAT A COPY OF THIS RECORD HAS BREN PROVIDED TO THE WELL OWNER.
Q.- 7 4 —4g
SIGNATUME OF CONTHACTORMR AGENT DATE
Submit original to Division of Environmental Management and copy to well owner.

e —

t

GW-1 Revised 6/88 5

i
(- .
»
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NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION
P.0. BOX 27687 ~ RALEIGH,N.C. 27811, PHONE (919)733-3221 Quad. No.___________ Serial No.
. i g Lat. : Long. Pc
N Minor Basin
WELL CONSTRUCTION RECORD Basin Code
Header Ent.______ GW-1 Ent.

DRILLING CONTRACTOR ‘R &Qﬁ&\ m«

.,/ ;\ 0 STATE WELL CONSTRUCTION
PERMIT NUMBER:

DRILLER REGISTHA,T!ON NUMéER

1. WELL LOCATION (Show sketch of the location below)

Nearest Town = D"‘//‘-'-Y County: MCUTMI/
: R - Depth DRILLING LOG
(Road Commumty, or. Subdivision and Lot No.) A S -
From To Formation Description

o OWNE.R C Waywe 0o fopid BN .
' aooress - RT#/ " Bex 200 &9 /4

(Street or Route No.)

'U»;//W - we 29333
Clty orfown - ~ State - v ip Code _;L___ A&Q_M

3. DATE priLLen -9 - USE OF WE S
i 4. TOTAL DEPTH. l K " CUTTINGS COLYECTED [JYes No (o /4 AMJaL,wzé&
5. DOES WELL REPLACE ExiSTING weLL? [ ves O Ne
¢
6. STATXC WATER" LEVEL — _3 % — FT. D ove TOP OF CASING,
N below
TOP OF CASINJG/xs__F__FT ABOVE LAND SURFACE.

7. YIELD (gpm): L3 METHOD OF TEST .A.z&________
NG BMATER ZONES (dapth) ‘

0

Amoum __O____—_

-

- Wall Thickness
Dlameter or Weight/Ft. Material

if additional space is needed use back of form.

. LOCATION SKETCH
. F‘ 3\ <40 ,ﬁ (Show direction and distance from at least two State Roads,
Ft. B : or other map reference points)

o Matarjal Me‘t od
FtM Z&Z _ %I/b
_ ,-/‘ . .

Diameter _ Slot Size  Material

- F!.ila in.alé in. / #é‘

"‘ B X A . . t ) e A )
x‘::ti-',/ ‘ . .- : e - - - A } 4 *

DO HEREBY CERTIFY THAT THIS WELL WAS'CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION

STANDARDS AND THAT A COPY OF THIS RECORR HAS OVIDED TO THE WELL OWNER.
- 4 Jo- 90
o h " SIGNAYURE OF CONTRACTOR 89 AGENT DATE

’ GW-1 Fievnsed 6/88 Submit original to Division of Environmental Management and copy to well owner.
i

5
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{

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
DIVISION OF ENVIRONMENTAL MANAGEMENT ~ GROUNDWATER SECTION

FOR QFFICE USE ONLY

P.O. BOX 27687 — RALEIGH,N.C. 27811, PHONE (919)733-3221 Quad.No._______________ Serial No.
- L_} Lat. Long. Pe
. /N i T - Minor Basin
Y ' -f'WELL CONSTRUCTION RECORD Basin Code
Header Ent.__ - GW-1 Ent.
DRILLlNG commcroa /I) 69'&‘07 inm\ 9
STATE WELL CONSTRUCTION
DRlLLER REGISTRAT!ON NUMBER . PERMIT NUMBER:
1. WELL LOCATION: (Sh Q'skéiéh of the location below)
Nearest Town: M&ﬂ» County: Jarfin N
P -__.“s_:;-.:»..? a
Depth DRILLING LOG
. (Rcad Community, or Subdivision and Lot No.) From To FW )
(-2 OWNER ___ Wavwe o Ansdtil ! i scription
| - ADDReEss REPl . Box 200 @~ Py
: Dopiey (Street or Ff/ug No.J 99533 n
U sl
- A=-20 2 XS il

« " CJpy or Town : State
| 3 patE DRILLED _ﬂ)i_a';__‘l_o_‘@’ USE OF WELL

._TOTAL DEPTH ._Lﬁ\:__ CUTTINGS COLLECTED [ ves
. DOES WELL REPLACE EXISTING wet? M ves [ No

7/
. STATIC WATER LEVEL: FT. %O?Ie TOP OF CASING,
| TOP OF CASING |s_L_____ FT. ABOVE LAND SURFACE.

7. YIELD (gpm) __4___._. METHOD OF TEST A‘/U

,zdg‘/\ﬂ‘/ AL

[ N T S S ]

.. 8TWATER ZONES (depm) Wi 6’
. CHLomNATpN: " Type O Amount __ Q2

Depth Diameter ‘oc WalGhURL.  Material
8 ° iameter r 1 aterial
° ) < LOCATION SKETCH

Lo e ’ . X '
Erom_g__ To{@_ th;‘—'————— e E—}:é— (Show direction and distance from at least two State Roads,

or other map reference points)

10. GAS‘,NG: - ‘ ) ' 1f additional space is needed use back of form.

From TO i __Ft
" From To o Ft
_11. GROUT: .
S o, . Material Methpd
ToRrom O Toll0 jmﬂnmm frradas
-

Dlameter Slot Size  Material

Fti. in . /& ln./"'/g‘ \[

P in. in.

- - Depth S i s’ Material
N ; .

) From i 0 TO I { Ft.

From R Ft i
g REMARKS. : :
") pO HEREBY CERTlFY THAT THIS WELL WAS GONSTRUGTED IN ACCORDANGE WITH 15 NCAC 2C, WELL CONSTRUCTION
"STANDARDS, -AND THAT A COPY OF THIS RECORD HAS BEEN PROVIPED TO THE WELL OWNER. £ - /o ﬁ 0
SIGNAYURE OF CONTRACTOR dh AGENT ’ DATE

( GW-1'Revvsed 6/88 Submit original to Division of Environmental Management and copy to wall owner.

Assessment of Corrective Measures - Wayne County Dudley Appendix D



Appendix D

WATER

QUALITY
SAMPLING
AND

ANALYSIS

Assessment of Corrective Measures - Wayne County Dudle



Page D-19

CONSULTANTS

GROUND AND SURFACE WATER SAMPLING AND ANALYSIS PLAN

FOR INCLUSION IN

EXISTING MUNICIPAL SANITARY LANDFILL TRANSITION PLANS
NORTH CAROLINA

FEBRUARY 1994
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GROUND AND SURFACE WATER SAMPLING AND ANALYSIS PLAN

.
INTRODUCTION
The objective of the ground and surface water sampling and analysis plan is to provide clear guidelines and
procedures to be followed by field and laboratory personnel when obtaining and testing ground and surface water
samples.
The goal of the sampling plan is to obtain the desired sample while neither adding nor subtracting any
constituent to or from the sample or the monitoring well. The plan details described below, when followed, are
considered adequate to eliminate any cross-contamination or contamination from external sources of the wells
sampled. These guidelines are drawn, in part, directly from and are intended to be used in conjunction with the
N.C. Water Quality Monitoring Guidance Document for Solid Waste Facilities (Guidance Document), copy
enclosed.
The goal of the analysis plan is to test and detect, if present, selected chemical constituents (Appendix I
constituents) in the ground and surface water. Testing will be conducted to the desired detecﬁon levels with
accuracy and precision under controlled testing procedures such that chemical constituents not present are
neither added to the water nor detected.
-
SAMPLING EQUIPMENT
Groundwater samples will be obtained in the field using a dedicated, laboratory-cleaned, stainless steel bailer.
Each bailer will be cleaned in a laboratory controlled environment prior to sampling in accordance with the
following steps.
1. Completely disassemble bailer.
2. Phosphate-free, laboratory grade, soap and deionized or distilled water wash.
3. Deionized or distilled water rinse.
4. Isopropyl alcohol rinse.
5. Deionized or distilled water rinse.
6. Air dry.
7. Wrap bailer in aluminum foil, shiny side out.
8. Wrap bailer in plastic.
In addition to laboratory cleaned bailers for each well sampled, standard equipment necessary to conduct the
sampling includes sample containers, including trip blanks and equipment blanks, wide-mouth container, at least
. two 600-ft spools of %-inch nylon rope, at least two boxes of latex gloves, one box of large plastic bags,

temperature indicator, pH indicator, conductivity indicator, water level indicator, storage coolers, and ice. In case

gni
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Ground and Surface Water Sampling and Analysis Plan

Page 2

February 10, 1994

of emergency, supplies to clean bailers as described above may also be brought to the site. If the total depth
of all wells to be sampled exceeds 1200 feet, additional spools of rope will be obtained to complete the sampling.
If the number of wells to be sampled exceeds one third of the number of pairs of gloves in stock, additional
boxes of gloves will be obtained.

The bailers, wrapped in foil and plastic, will be transported between pieces of peaked foam rubber to prevent
damage to the wrappings. Other equipment subject to damage and contamination will be transported in sealed,
plastic bags. The water level indicator will be cleaned in accordance with Steps 3 through 5 described above

prior to placement in a clean plastic bag.

SAMPLE CONTAINERS

Various sample containers are required for a complete sampling and analysis effort. Routine groundwater and

surface water monitoring may include the following: B
. Volatile organic analysis (VOA),
e Total organic halogens (TOX), and
. Inorganic analysis, such as heavy metals or general chemistry.

Samples will be collected for the various analyses in the containers described below in the order listed.

Samples to be analyzed for VOA and/or TOX will be collected first in two 40-ml glass vials with teflon
caps. The sample vials will be completely filled with no air left in the vials.

Samples to be analyzed for inorganic contamination will be collected next in two 1-quart/1-liter plastic

containers.

Samples to be analyzed for complete organics, including acid-base neutrals, will be collected in a %-

gallon/2-liter glass jar with aluminum foil or teflon-lined caps.

Samples to be analyzed for radiologic parameters will be collected next in 1-gallon/4-liter plastic

containers.

Samples to be énalyzcd for bacteriological parameters will be collected in one 120-ml plastic vial.

gai
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Ground and Surface Water Sampling and Analysis Plan

Page 3

February 10, 1994

All sample containers will be obtained from an independent laboratory in a sterilized condition. Some of the
containers will have a premeasured amount of preservative in them as necessary. In this event, care will be taken

not to rinse the container or allow the preservative to wash out during sampling.

GROUNDWATER SAMPLING
Preparation. Sampling a groundwater monitoring well begins with unlocking and opening the locking cap and
removing the PVC well cap. The depth to water will be determined using the water level indicator. Before

storage and/or reuse, the water level indicator will be cleaned in accordance with Steps 3 through 5 described

above and replaced in a clean plastic bag.

The total well depth read from the well tag and the measured depth to water will be used to compute the depth
of water in the well. Using the chart in the Guidance Document, the quantity of water in the well will be
determined. For example, if a two-inch well is 29 feet deep and has a measured depth to water-of 10 feet, there
are 19 feet of standing water or 3.3 gallons in the well. Each well will be purged three to five well volumes
(quantity of water in the well), or uatil dry, prior to sampling. In the example, 10 gallons would be adequate.
Purged water will be measured in 5-gallon buckets until the desired amount is purged. Care will be taken not

to bring the bailer into contact with the bucket during purging.

Based on the number of wells to be sampled and their proximity to each other, all the wells may be purged one
after another with sampling to follow. In this manner, if a well is purged dry, it will have time to recharge prior
to sampling. '

Purging, After the amount of water to be purged from a well is determined, the equipment necessary for
purging will be assembled at the well including rope, 5-gallon bucket, bailer, and gloves. With the wrapped bailer
maintained in a stable, upright position, the top portion of aluminum foil will be pulled away exposing only the
eyelet used for securing the rope to the bailer. After the rope has been secured to the bailer with gloved hands,
the bailer will be suspended as the aluminum foil and plastic are removed. The gloved hand used to remove the
aluminum foil and plastic will be considered contaminated and may not come into contact with the bailer or
rope. The bailer will be lowered slowly into the well using the uncontaminated, gloved hand that suspended the
bailer until the bailer contacts the water. The rope will be cut to an adequate length and secured to prevent
losing the bailer in the well. The gloves will be discarded and a new pair used during the purging.

In order not to allow the rope to touch the ground during purging, the rope will be gathered when raising the

gai
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Ground and Surface Water Sampling and Analysis Plan
Page 4
February 10, 1994

bailer either by gathering in loops in one hand or by the wind mill method. The wind mill method requires
hooking the rope with alternating thumbs as the rope is pulled from the well. When purging deep wells, the
ground around the well head may be covered with a clean plastic bag or sheet of plastic with a slit cut to allow
the plastic to slide over the well head. The plastic will be placed over the sampler ' s boots to allow the rope to
fall on the plastic without contamination. Alternatively, the rope may be lowered into an open bag placed in a
5-gallon bucket beside the well head. . In any case, the rope will not contact anything considered contaminated

including ground, boots, dirtied plastic, etc.

If purging and sampling of a well is performed at separate times, the bailer will be left suspended in the well
and the rope secured. The remaining rope will be doubled and grasped in a tight loop in one hand. With the
free hand, the glove on the hand holding the rope will be removed by pulling away from the hand and over the
rope in an inside-out position until rope is encased in the glove. The rope will be transferred to the opposite
hand and the procedure repeated to cover any portion of rope remaining uncovered. The glove-encased rope
will be set on top of the well head until time to sample. Alternatively, the rope remaining after securing may
be gathered in a tight loop and pushed into the 2-inch PVC well pipe and left. If sampling immediately follows
purging, new gloves will not be necessary.

Sampling. Prior to sampling the well, the necessary equipment will be assembled at the well, including pH,
conductivity, and temperature indicators, sampling jars, a thoroughly cleansed wide mouthed container, and a
box of latex gloves. An equipment blank will be prepared prior to sampling each well by rinsing distilled water
through the bailer into the equipment blank container.

With gloves on, the bailer will be lowered into the well slowly. To avoid releasing any volatiles from the
groundwater, care will be exercised while the bailer is lowered so that it does not splash or smack the water
surface. Once full, the bailer will be retrieved and containers filled in the order described above. The containers
will be filled by inverting the bailer until water issues from the small holes at the top of the bailer. In addition
to collecting the samples, water will be collected in the wide-mouth container for pH, temperature, and
conductivity measurements. Following completion of the sampling, the containers, including the equipment

blank, will be stored and transported on ice. The used latex gloves and rope will be discarded.
SURFACE WATER SAMPLING

Surface water samples will be obtained from adjacent rivers, streams or brooks upstream and downstream of
the landfill at designated surface water sampling sites. Actual collection points for surface water sampling will

gai
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Ground and Surface Water Sampling and Analysis Plan
Page 5
February 10, 1994

be selected with consideration given to minimal turbulence and aeration.

Surface water sample containers will be handled with one hand near the base. The container will be rinsed with
the water to be sampled prior to filling the container unless the container contains a premeasured amount of
preservative. When collecting surface water samples, sample containers will be dipped at location pdints with
extreme caution in order to avoid contamination at the mouth of the container. The container will be pushed
rapidly into the water to a depth of about six inches, mouth down, and tilted towards the stream current to fill.
Care will be taken not to let the mouth of the container breech the surface while filling. If there is little current
movement, the container will be moved slowly through the water laterally. During times of drought, if the water
is not deep enough to allow submersion of the container, a pool may be scooped out of the bottom of the stream
to obtain a sample. The pool will be allowed to clear before sampling. The container will be Lifted from the
water and sealed with the cap, leaving an airspace at the top of about % inch. Glass vial containers collected for

VOA and TOX analyses will be filled completely as described above. The samples will be stored and transported

on ice.

SAMPLE TRANSPORT AND CHAIN-OF-CUSTODY

Sample containers will be clearly labeled as the samples are obtained and stored on ice along with the equipment
blanks and trip blanks. Trip blanks will remain in the condition they are received from the laboratory and will
nct be opened or tampered with during the sampling. A chain-of-custody record will be completed for each
day's samples, indicating the date and time, sample location, sample matrix (soil, water, etc.), and laboratory
analyses to be conducted. In addition, a field sampling data sheet will be completed indicating the depth to water
measured in each well sampled and the pH and temperature of the sample measured in the field. Sample copies

of the chain-of-custody record and field sampling data sheet are enclosed.

GROUND AND SURFACE WATER ANALYSIS

Water samples obtained in the field will be maintained in the sample containers on ice and transported to an
approved laboratory for analysis. If the individual transporting the samples is different from the individual that
did the sampling, the chain of custody forms will be used to document the transfer of custody from the water
sampler to the water transporter. When the water samples reach the laboratory, they will be transferred to a
sample custodian who will sign the chain of custody documentation for receipt of the samples. Internal control

of the water samples in the laboratory will be in accordance with QA/QC procedures for the laboratory. Copies
of QA/QC manuals for approved laboratories are on file with the Division of Solid Waste.

-
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Ground and Surface Water Sampling and Analysis Plan
N Page 6
February 10, 1994

Ground and surface water samples will be an;'a.lyzed for Subtitle D Appendix I constituents. Table 1 contains
a list of the Appendix I constituents as well as a list of EPA methods to be utilized in detection of the
constituents. References where these test methods are documented are also presented in Table 1. In addition,
detection levels for each of the constituents and a list of the equipment that will be used in the laboratory testing
are presented in Table 1. QA/QC procedures utilized during the testing will be in conformance with the
laboratory QA/QC manual.
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TABLE 1
GROUND AND SURFACE WATER ANALYSES METHODOLOGY

Detection
Inorganic Constituent Test Method  Equipment  Level, ug/L
Antimony EPA 7041 GF/AA 2
Arsenic EPA 7060A GF/AA 1
Barium EPA 6010A ICP 1
Beryllium EPA 6010A  ICP 1
Cadmium EPA 7131A GF/AA 02
Chromium EPA 6010A  ICP 6
Cobalt EPA 6010A  ICP 5
Copper EPA 6010A  ICP 3
Lead EPA 7421 GF/AA 2
Nickel EPA 6010A ICP 20
Selenium EPA 7740 GF/AA 1
Silver EPA 6010A ICP 4
Thallium EPA 7841 GF/AA 1
Vanadium ‘ EPA 6010A  ICP 5
Zinc EPA 6010A  ICP 2
Organic Constituent

Acetone EPA 8240A  GC/MS 100
Acrylonitrile EPA $240A  GC/MS 200
Benzene EPA 8020A GC/PID 2.00
Bromochloromethane EPA 8240A GC/MS 5.00
Bromodichloromethane EPA 8010A  GC/ELCD 1.00
Bromoform EPA 8010A  GC/ELCD 2.00
Carbon disulfide A EPA 8240A  GC/MS 100
Carbon tetrachloride EPA SOIOA GC/ELCD 100
Chlorobenzene EPA 8010A  GC/ELCD 2.00
Chloroethane EPA 8021 GC/ELCD 1.00
Chloroform EPA 8010A GC/ELCD 0.50
Dibromochloromethane EPA 8010A  GC/ELCD 1.00
1,2-Dibromo-3-chloropropane ~ EPA 8010A GC/ELCD 30.0

qai
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Organic Constituent
1,2-Dibromoethane

1,2-Dichlorobenzene

1,4-Dichlorobenzene

Trans-1,4-dichloro-2-butene

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Cis-1,2-dichloroethylene
Trans-1,2-dichloroethylene
1,2-Dichloropropane
Cis-1,3-dichloropropene
Trans-1,3-dichloropropene
Ethylbenzene
2-Hexanone

Methyl bromide

Methyl chloride
Methylene bromide
Methylene chloride
Methyl ethyl ketone
Methyl iodide
4-Methyi-2-pentanone
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Trichlorofluoromethane

Appendix D

TABLE 1

(continued)
Test Method Equipment
EPA 8021 GC/ELCD
EPA 8021 GC/ELCD
EPA 8240A  GC/MS
EPA 8240A  GC/MS
EPA 8021 GC/ELCD
EPA 8010A  GC/ELCD
EPA 8021 GC/ELCD
EPA 8010A  GC/ELCD
EPA 8021 GC/ELCD
EPA 8010A  GC/ELCD
EPA 8240 GC/MS
EPA 8010A  GC/ELCD
EPA 8020A  GC/PID
EPA 8240A GC/MS
EPA 8021 GC/ELCD
EPA 8021 GC/ELCD
EPA 8240A  GC/MS
EPA 8010A  GC/ELCD
EPA 8240A  GC/MS
EPA 8240 A GC/MS
EPA 8240A  GC/MS
EPA 8020A  GC/PID
EPA 8010A GC/ELCD
EPA 8010A  GC/ELCD
EPA 8021 GC/ELCD
EPA 8020  GC/PID
EPA 8240A  GC/MS
EPA 8240A  GC/MS
EPA 8010A  GC/ELCD
EPA 8240A GC/MS

Assessment of Corrective Measures - Wayne County Dudley

Detection

Level pg/L
10.0
0.50
5.00
100
0.50
0.50
0.50
0.50
0.50
0.50
10.0
5.00
2.00
50.0
10.0
100
10.0
5.00
100
10.0
100
1.00
0.50
0.50
0.50
2.00
5.00
5.00
1.00
5.00
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TABLE 1
(continued)
Detection
Organic Constituent Test Method Equipment Level, pg/L
1,2,3-Trichloropropane EPA 8021 GC/ELCD 5.00
Vinyl acetate EPA 8240A GC/MS 50.0
Vinyl chloride EPA 8240A  GC/MS 10.0
Xylenes EPA 8020A  GC/PID 5.00

EPA Test Methods from "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” U.S. EPA
Publication SW-846, 3rd Edition, September 1986, Amended by Update I, July 1992. Update I methods are
designated with the letter "A" on the end of the method numbers. Update I was promulgated by 58 FR, August
31, 1993. .

Equipment:

Icp Inductively Coupled Plasma - Atomic Emission Spectrophotometer
GF/AA  Graphite Furnace - Atomic Absorption Spectrophotometer
GC/MS  Gas Chromatograph - Mass Spectrometer

GC/PID  Gas Chromatograph - Photoionization Detector

GC/ELCD Gas Chromatograph - Electrolytic Conductivity Detector

nai
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APPENDIX A
N.C. WATER QUALITY MONITORING GUIDANCE DOCUMENT
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NORTH CAROLINA WATER QUALITY
MONITORING GUIDANCE DOCUMENT FOR SOLID WASTE FACILITIES
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Prepared by the
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NORTH CAROLINA WATER QUALITY
HMORITORINRG GUIDARCE DCCUMERT FOR SOLID WASTE FACILITIES
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SOLID & HAZARDQOUS WASTE MANAGEMENT BRANCH
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1987
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Appendix D

DEFINITIONS

Monitoring Well - any well constructed for the primary or incidental purpos=
of obtaining subsurface samples of water or other liquids. This definition

excludes lysimeters, tensiometers, and other devices used to investigate the
characteristics of the unsaturated zone.

Observation Well - any well constructed for the purpose of obtaining
ground-water level information only

permittee - an individual, corporation, company, association, partnership,
unit of local government, State agency, Federal agency or other legal entity
upon which a permit to operate a sanitary landfill has been issued.

Water Table - the upper limit of the portion of the ground wholly saturated

with water.
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GENERAL INTRODUCTION

The purpose of this report is to provide a simple, clear and thocough
overview of acceptable methods regarding ground and surface-water monitaring
at solid waste facilities. The procedures and techniques outlined in this
report have been compiled in response to the need for reliable, accurate anc
consistent data for ground-water and surface-water guality evaluation of
sanitary landfills. The standardization of these methods of data collectior
will undoubtedly clarify proper ground-water monitoring techniques required
by the State for all solid waste facilities, and subsequently, minimize muct
of the subjectivity associated with landfill evaluation. Clearly, it is in
the best interests of each facility to utilize these guidelines whereas the
probability of contamination is significantly reduced by following the steps
outlined in this document.

iii
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INTRODUCT ION

in order to fully acknowledge the scope and purpose of ground-water
monitoring, it is of the utmost importance to fully understand and define
the difference between a ground-water monitoring well and a public water
supply well, This distinction is very obvious when comparing well
construction techniques characteristic of various geclogic formations
throughout the State. For instance, the western part of North Carolina is
dominated by a series of crystalline and metamorfic rocks. Subsequently,
water supply wells in these regions typically are constructed by drilling
through the saprolite (weathered rock) and into very hard, resistant rock
bodies below the true water table. Because of the resistant lithologic
character of these units, many well drillers feel that it is unnecessary to
case a well characteristic of these type of conditions, This rationale may
hold true for drinking water supply wells but is clearly unacceptable for
ground-water monitoring purposes due to contamination problems associated
with uncased or partially-cased holes and to possible logistic problems.
For instance, monitoring equipment may become entangled on the bottom of a
well casing which does not span the entire depth of the borehole.
Subsequently, this office requires completely cased boreholes in all
ground-water monitoring wells.

This office strongly urges all contractors and consultants to become
familiar with well construction techniques and specifications illustrated on
the ground-water monitoring well schematic (Figure 1). Further information
regarding construction standards of other types of wells may be found in 15
NCAC 2C "Well Construction Standards: Criteria and Standards Applicable to
Water Supply and Certain Other Types of Wells”.

A. Specific Monitoring Well Construction Requirements

Because the location of ground-water monitoring wells at the proposed
landfill is one of the most crucial phases of site development, the
importance of a thorough hydrogeologic evaluation which clearly delineates
ground water elevation and flow characteristics is of the highest
significance. 1In order to assure consistent and thorough installation
techniques which are in accordance with EPA regulations, all deviations to
the following methods, or guestions regarding materials, monitoring well
locations or other techniques, should be directed to the Solid Waste
Hydrogeologist at (919) 733-2178, c/o the Solid and Hazardous Waste
_ﬁanagement Branch P.O. Box 2091 Raleigh, North Carolina 27602-2091.
Additionally, the Solid and Hazardous Waste Management Branch reserves the
right to evaluate in the field, the actual well installation technigues and
procedures.

prilling through the unsaturated soil mantle to the water bearing
formation is a standard procedure with most consulting and well-drilling
firms. Utmost caution and discretion in minimizing the use of drilling
fluids (bentonite-gel mixture), flocculants (mixtures of sodium

pyrophosphate) and excessive use of lubricants is highly recommended. If
any of these products, or related products, are used in the drilling process
the hole should be flushed to remove as much of the contaminants as possible

Installation of the monitoring well and subsequent placement of the well
screen is critical to assure that the ground water sample represents the
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COPY OF WELL COMPLETION REPORT (DHS 3342)

SUBMITTED TO DHS UPON
COMPLETION OF MONITORING WELL.

V" x 1%" x 2" ANGLE

MINIMUM 2-INCH (0.D.)

SCHEDULE 40 PVC

THREADED COUPLINGS

HUST BE USED.

AVOID USE OF SOLVENTS.

WELL SCREEN
(SLOTTED SCHEDULE
40 PVC)

END PVC CAP ——— |

Rev. 5/86

Figure 1.
diagram.
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STEEL CASING WILTH CAF AND LOCK

VENT HOLES

CONCRETE COLLAR EXTENDING
AT LEAST 3.0 FEET BELOW
GROUND SURFACE

GROUT BACKFILL

1.0 FOOT SEAL OF
BENTONITE PELLETS

SAND BACKFILL (NC #2 §)

———e

Typical ground-water monitoring well schematic
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(93]

portion of the aquifer where contaminants may migrate. The minimum length

"f\ of the screened interval is 10 feet and will be placed at a depth specified
as a condition of the permit based upon hydrogeologic data collected during
the site investigation. Recommended screen depths will be submitted by the
applicant under the heading "proposed comprehensive ground-water monitoring
plan® as part of the site plan application as per section .0504 (1)(G)(iv).
Well-sorted sand used as a pre-screening of influent ground water should be
washed to remove all fines and prevent clogging of the well screen.
Finally, in connecting sections of PVC pipe, clamps or threaded pipe
fittings are required whereas various types of epoxy cement and other PVC
glues have the potential for contaminating the ground-water reservoirs. For
these reasons they are not authorized for construction of ground-water
monitoring wells.

Various drilling methods and casing sizes are available for installation
of monitoring wells. Generally, the most common size bore holes include
those which are drilled with an eight inch hollow-stem auger. The casings
which are placed in these holes are typically 4" or 2" I.D., and composed of
PVC, stainless steel or teflon materials. For reasons which are discussed
later under the ®"Ground-Water Monitoring® heading, this office recommends
the use of 2" I.D. casings for wells drilled 100' or less. Ground-water
monitoring wells drilled to depths exceeding 100' such as wells designed to
monitor water guality through possible fracture patterns, should be cased
with a 4" or 6" I.D. casing to readily promote rapid purging via jet pumps.
Casings and screens may be composed of PVC or stainless steel., Teflon
casings and screens are relatively maleable and may not hold-up under

N various conditions.

As mentioned above, this office recommends the installation of 2* I.D.
cased wells for shallow and semi-shallow ground-water monitoring purposes.
The use of 2" I.D. casings readily promotes rapid purging via teflon
bailers. For example, a 2" I.D, cased well drilled 20 feet deep may contain
up to approximately 3.3 gallons of standing water. Because three to five
times the volume must be purged to avoid contamination (EPA, 1977), it is
foreseeable that 9.9 to 16.5 gallons of water must be purged prior to
sampling (Figure 2) in the above example. Assuming a purging minimum of 9.9
gallons of water, and also assuming that a 3' long bailer (which holds
1-liter of water) will be used for purging of the wells, it will take
approximately 40 bails of water to adequately purge this well.
Comparatively, a 4" I.D. cased well drilled to an extremely shallow depth of
16" will contain approximately 10.5 gallons of water, and subsequently,
require between 31.5 and 52.5 gallons of purged water. Attempts to purge
52.5 gallons of water with a l-liter bailer will reguire 210 bails of
water-— which will undoubtly displease the field personnel and more
importantly, occupy additional hours of expensive and needless labor as well.

An obvious difference shown on the schematic of a typical ground-water
monitoring well (Figure 1), compared to other types of wells, is the
concrete collar surrounding the stick-up (or outer casing) above the ground
surface, This collar should contain small angle-irons attached to the outer

. casing as outlined on the diagram (Fiqure 1). The purpose of this set-up is
s to prevent accidental (or willfull) damage to the well whereas the stick-up
could otherwise be pulled loose at the surface without the use of
angle-irons to support the collar.
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Figure 2. Graphical plot of standing volumes of water.
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Because accidental or natural events may influence the status and
condition of pre-existing ground-water monitoring wells, an on-goiang well
inspection program is being conducted by personnel of the Solid andHazardous
Was-e Management 3ranch. Some of the items which must be regularily
maintained by the facility after the wells are installed include: 1)
ensuring that all caps are rust-free and locked at all times, 2) ensuring
that all inner casings are securely fit with a threaded cap, 3) ensuring
that the outer casing is upright and undamaged from equipment or vehicles
which may inadvertently back-up into the well, 4) ensuring that a clear
unobstructed path, free from dense vegetation exists leading to each well.
These maintenance factors are critical to the implementation of proper
ground-water monitoring.

B. Ground-Water Monitoring

Because a tremendous liability is associated with water quality data
obtained from analytical laboratory results, it is of the utmost importance
to ensure the validity and integrity of sampling techniques and
methodology. Two distinct monitoring systems exist which may be used to
purge and subsequently sample a monitoring well. These systems include the
portable monitoring system and the dedicated monitoring system.

Portable Monitoring

The portable monitoring system is by far the most common method of
monitoring ground-water quality. This method includes purging the total
standing water within the well and subsequent sampling of a representative
portion of the agquifer. Purging is required in all instances in order to
avoid sampling of stagnant, possibly stratified water above the well
screen. In many cases, however, the recharge rate may meet or exceed the
purging rate. For these instances three to five times the volume of
standing water must be purged prior to sampling. Several methods exist for
removing the standing water within a well. Among these methods are various

types of automated pumps, compressed air, hand pumps and bailers, each of
which has several advantages and disadvantages which will be discussed below.

In some instances dependant upon the hydrogeologic setting, the recharge
rate may be exceptionally slow (EPA, 1977), subsequently, sampling may not
be possible until the next day when the well is recharged. Generally
however, all attempts should be made to purge the wells dry or purge until
the necessary three to five times the well volume is extracted. 1In other
settings where the soils are relatively permeable purging and subsequent
sampling may be possible in the same day.

1. Purging Methods

Depending upon time constraints and spatial variability of the
monitoring wells, the decision whether to purge and sample a facility on the
same day must be made by the field personnel performing the monitoring
operation. Additional concerns regarding the depth of the well, watet
volumes, well access and inclement weather are all important in determining
which type of device to use in purging the well. For instance, if fully
automated, effortless purging is desired and time is not a major concern,
the use of an automated pump may be in order. The major disadvantage of
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these pumps, however, include slow pumping rates (typically a maximum of 0.5
gallons/minute) and the potential for cross contamination from well to well.

The hand pump is another type of purging device which is available
invarious lengths and pumping rates (typically 2.75 gallons/minute). This
device has the advantage of easy assembly, low cost and relatively high
pumping rates. An obvious disadvantage, however, is the need for a thorough
cleaning in the field before purging from one well to the next.

Another popular purging device is the teflon bailer. Teflon is
considered to be the preferred material to use for ground water monit-oring
pecause of its relatively inert chemical character. Stainless steel is also
an acceptable purging/sampling mechanism for similar reasons. Regardless of
the composition, bailers are available in various lengths, the most popular
being the 3' bailer which holds a volume of water egual to 1 liter or 0.26
gallons.

2. Sampling Methods

Thus far the focus of this discussion has primarily been upon purging
techniques, subsegently, a short discussion which addresses sampling
procedures is now in order. The use of automated pumps for sampling
purposes requires considerable effort to avoid contamination. Many
automated pumps are designed to remain on the ground surface while a
specified length of flexible tubing is placed into the well.  For sampling
purposes if this technique is to be used, it is mandatory that the flexible
tubing be composed of teflon and adequately cleaned prior to sampling from
one well to another. The inevitable question arises, however, whether or
not adequate cleaning is possible in the field for these types of automated
pumps,

3ecause laboratory analyses evaluate water quality in terms of parts per
million and parts per billion, it is not recommended to clean and prepare
sampling devices in the field when a laboratory cleaning will undoubtedly
produce a higher quality final product. Other types of automated pumps
{called bladder pumps) are designed to fit down the borehole and are
typically composed of teflon and stainless steel. One inherent difficulty
associated with some bladder pumps in addition to possible sample
contamination problems is the inability of many bladder pumps to adequately
control and regulate the rate at which the flow of water leaves the flexible
tubing. This is critical for samples to be analyzed for volatile organic
analysis (VOA) whereas a rapid flow rate will cause aeration which
subsequently volatilizes certain chemicals. For these reasons this office
urges that the utmost consideration and thought be given to the feasibility
of whether or not to utilize traditional automated pumps for sampling
purposes.

Hand pumps are useful tools for purging wells in a relatively short
period of time but, unfortunately, are highly unsuitable for sampling. The
main reason being the likelihood of contamination and the unavailability of
teflon or stainless steel hand-pumps in the commercial market.
Additionally, no present technology exists for regulating the effluent
discharge of water from a hand pump which, as mentioned before, presents a
volatilization problem for certain samples.
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The ovérall preferred method of acquiring ground-water samples via
portable monitoring is by the use of telfon bailers. In a properly
ostablished and equipped laboratory setting, a standardized c¢leaning and

preparation procedure may be followed. The obvious advantage of
laboratorycleaning includes minimal generation of contaminants and

c.nsistency in preparatory procedures.

Dedicated Monitoring

Thus far the previous discussions have all focused upon techniques and
procedures related to portable ground-water monitoring systems. -At this
time, a short overview of dedicated systems is in order. Dedicated well
monitoring differs from portable monitoring primarily by the permanency of
the set-up and the higher initial cost. Because portable systems reguire
the use of much of the same equipment from well to well, great care must be
exercised in avoiding cross contamination., Dedicated systems, however,
require no between-well cleaning procedures. These systems offer
permanently affixed down-well and well-head components which are capped
after initial set-up.

Because ground water is not in contact with incompatible constituents
that otherwise may enter the well from the surface, virtually no
contamination is possible from an extrinsic source during times between
sampling intervals. As with all sampling methods the competency and
integrety of the individual extracting the sample is of the utmost
importance. For instance, a great deal of manual dexterity must be
efercised in regulating the flow of water leaving the flexible tubing from
dedicated systems when collecting VOA samples in order to avoid unnecessary
volatilization., In conclusion, dedicated systems have the potential for
accurate and reliable ground-water monitoring and are therefore recommended
for consideration.

In contrast to this, many individuals are under the false impression
that bailers which are initially cleaned in a laboratory and permanently
placed in monitoring wells are considered dedicated systems and subsequently
are acceptable for ground-water monitoring purposes. Unfortunately, this is
not true due to the poss3ibility of extrinsic contamination during sampling
intervals, such as decomposition of the bailer line, airborne dirt and dust,
or other accidentally induced contaminants. Because the detection limits
for the various parameters are measured in terms of parts per million and
parts per billion, the utmost discretion is required in selecting sampling
procedures which will accomodate these analyses.

1. Egquipment Cleaning Procedures

If automatic pumps and flexible tubing are used, a minimum field
cleaning procedure will entail using a phosphate-free soap/deionized water
solution followed by a deionized water rinse. This method constitutes an
absolute minimum field cleaning procedure and should only be used if
sampling one G.W. monitoring well. These pumps are not recommended ot
authorized for sampling more than one well due to probable contamination
problems.
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Stainless steel bailers reguire the following minimum cleaning
techniques prior to groundwater sample collection:

1. Phosphate-free soap and tap water wash

2. Tap-water rinse

3. Deionized or distilled water rinse

4. 1Isopropyl alcohol rinse

5. Deionized or distilled water rinse

6. Air dry

7. Wrap bailer to prevent contamination before use (specify the
material used for wrapping the bailer, example: aluminum foil shiny
side out).

Teflon bailers require the following minimum cleaning techniques prior
to ground water sample collection:

1. pPhosphate-free soap and tap water wash

2. Tap water rinse

3. 10% nitric or 10% hydrochloric acid rinse

4. Deoinized or distilled water rinse

5. Isopropyl alcohol rinse

6. Deionized or distilled water rinse

7. Air dry

8. Wrap to prevent contamination before use (specify material used for
wrapping for wrapping the bailer, example: aluminum foil, shiny
side out).

The bailer line which attaches to the teflon or stainless steel bailers
should consist of either 1) teflon coated wire, 2) single-strand
stainless-steel wire, 3) other monofilament line or 4) nylon rope. 1In order
to avoid contamination, a new segment of one of the above approved types of
line should be used at each well. Reusing old line will increase the
probability of cross contamination (even if the line is cleaned) and
therefore is not approved. Any variation to the above cleaning orocedures
should be submitted to this office for approval.

Condition

The above cleaning procedures were oObtained from EPA Region IV. If changes
occur in any procedure specified above, the facility will be notified and be
reguested to make the necessary ammendments to the sampling and analysis
plan. '

Sample Containers

Because water samples are analyzed for various parameters, several types
of containers are required for a complete sampling scheme. Routine
ground-water monitoring should include (in the following order as extracted
from the well): 1) VOA samples (for TOX analysis), and 2) heavy metal
(inorganic) analysis. If additional analyses are required, the samples
should be collected in the order listed below.

For instance, samples which are analyzed for volatile organic analysis
(VOA) and/or total organic halogens (TOX) should be collected first in 40 ml
glass vials with teflon caps. Two full vials per sample are reguired.

Assessment of Corrective Measures - Wayne County Dudley Appendix D



Page D-46

N. C. Department of Human Resources

SAMPLE ANALYSES REQUEST

9

State Laboratory of Puri.c hReaith
P Q Box 253047

Division of Health Services 306 N. Wilmington Streer
Ralewgh, 2761
Site Number Field Sample Number
Name of Site Site Location .
Collected By ID# Date Collected Time . o ..
Type of Sample:
Environmental Concentrate Comments
— —— Groundwater (1) — Solid (5)
Surface Water (2) Liquid (6)
Soil (3) Sludge (7)
Other (4) Other (8)
INORGANIC CHEMISTRY
Extractables Total
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg. 1
— Arsenic Arsenic . Silver
Bartum Barium Sulfates
e Cadmium — Cadmium Zinc
' Chromium — Chloride —Ph i
—lead —— Chromium —— Conductivity !
—— Mercury Copper —_TDS . I
—— Setenium — Fluoride —_TOC !
—— Silver —Iron —_ i
Lead - [
- —— Manganese _— |
I Mercury S |
—_— — - Nitrate — f
. Selenium — |
i
ORGANIC CHEMISTRY .
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg | :
— P&T:GC/MS ——EDB —— Methoxychlor ‘
—— Acid:B/N Ext. —PCB’s ——— Toxaphene — :
— _TOX : Petroleum —_—2,4D — e
— —__ Endrin e 2,4.5-TP (sulvex) !
Lindane _ ;
MICROBIOLOGY RADIOCHEMISTRY
Parameter Parameter Resules PCi- 1
—— (MF) Coliform Colonies/100mis — Gross Alpha ;
— (MPN) Coliform Colonies/100mls Gross Beta i
Date Received Date Reported —
Date Extracted Date Analyzed
Reported By Lab Number

DHS 3191 (Revised 7/85)
Solid and Hazardous Waste (Review 7/87)

Figure 3.
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10

— Chain of Custody Record

Solid & Hazardous Waste Materials

Location of Sampling:  Generator _____ Tramsporter __ Treatment Facility
Storage Facility ___ Disposal Facility __ Landfill
Other:

Company's Name Telephone( )

Address

Collector's Name Telephone( )

signature
Date Sampled Time Sampled

Type of Process Generating Waste

Field Information

Field Sample No.

Chain of Possession:

1.

signature title inclusive dates
2.

signature title inclusive dates
3.

signature title " inclusive dates
Results reported

signature title date

Instuctions: Complete all applicable information including signature, and
submit with analysis request forms.

-

o

Figure 4. Chain of custody record.
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Samples which will be analyzed for inorganic constituents such as heavy
metals should be collected following the VOA samples. These samples are
collacted in small, disposable, l-quart/l-liter plastic cubes. Two full
cubes per sample are required. Depending upon the source of the sample
containers, particularly, containers which hold water to be analyzed for
heavy metals, some containers may have a pre-measured amount of acid placed
in the container to act as a preservative. In these instances do not rinse
the sample container prior to use, if uncertain, consult the laboratory
where the containers were purchased.

If organic contamination is suspected it may be necessary to undergo a
complete organic analysis. In this event, samples which will be analyzed
for organics such as an acid-base neutral analysis should be collected in
one half gallon/2-liter glass jars with aluminum foil or teflon lined caps.
Samples to be tested via acid-base neutral analysis require one full jar of
water per sample.

Water samples to be analyzed for radiologic parameters should be
collected following acid-base neutral collection. These samples must be
collacted in the large l-gallon/4-liter plastic cubes.

Finally[ samples which will be analyzed for bacteriological parameters
should be collected last in 120ml plastic vials containing a pre-measured
amount of sodium thyosulphate. One vial per sample is required to perform
the analysis.

Transport and Storage of Samples

Upon completion of water sample collecting all samples will be stored
and subsequently transported on ice or in a refrigerated state to the
laboratory performing the analyses (APHA, 1985; EpA, 1977). The samples
should be stored in such a manner as to inhibit breakage or accidental
spills. Unless unusually extraordinary circumstances prevent otherwise, all
samples should be delivered to the laboratory on the same day.

TN

Administrative procedures

Samples are to be delivered to a State Certified Drinking Water
Laboratory and need to be accompanied by two administrative forms. The
first form is a laboratory analysis request sheet (Figqure 3). This form
stipulates which constituents are to be analyzed for a given sample. The
other form is a chain of custody record sheet (Figure 4). This form
documents who handled the sample from collection time to lab delivery.
These forms (or equivalents) will be submitted to the solid waste
hydrogeologist within 15 days of receipt of the analytical results.

Per 10 NCAC 10G section .0601 (a), routine ground-water monitoring shall
be the responsibility of the permittee and may be State supervised at the
discretion of the Division of Health Services. An exception to this being
the initial sampling of newly constructed wells by personnel of the Division
of Health Services. Additionally, the State may request "split" or.
replicate samples from the facility during any of the routine sampling
intervals.
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- routine ground-wacer monitoring which encompasses the parameters listed

- selow shall be conducted twice during the first year of operation (for
newly-permitted sites) and annually thereafter. Newly-permitted facilities
sre required to properly install all proposed ground-water monitoring wells
and subsequently notify the State within 30 days upon completion, so that
the Division of Health Services may schedule a Jate to initially sample the
wells. - As mentioned above, subsequent sampling is the responsibility of Uhe
facility. All pre-existing (permitted) facilities as of July 1, 1987 are
responsible for annual ground-water monitoring activities, and shall forward
a copy of the analytical laboratory results within 15 days upon receipt to
the solid waste hydrogeologist P.O. Box 2091, Raleigh, North Carolina
27602-2091 c/o the Solid and Hazardous Waste Management Branch.

All facilities {(newly-permitted and pre-existing) shall send written
notice by July 1, 1987 designating a tentative, annual sampling date for
their facility. The purpose of which is to inform State personnel as to a
specific date that they may expect the annual water quality results and to
accomodate scheduling purposes by State personnel.

The following total inorganic parameters will be included for routine,
annual ground-water quality analysis: arsenic, barium, cadmium,
chloride,chromium, copper, fluoride, iron, lead, manganese, mercury,
nitrate, selenium, silver, sulphates and zinc. The following indicators
should be included in all routine, annual ground-water analysis : TOX
(total organic halogens), TOC (total organic carbon, TDS (total dissolved
solids), BOD (biological dxygen demand), COD (chemical oxygen demand),

N conductivity and PH. 1In the event that a contaminant plume is indicated 97
routine analysis of the monitoring wells, further analysis may be required
to adequately assess contaminant migration and extent. Such anaysis may
include purge and trap analysis (utilizing the gas chromatograph and mass
spectrometer) and acid base-neutral extraction. Finally, a broad level of
consistency should be exercised in listing the various quanities of chemical
constituents. For instance, units should be PPM (parts per million) or PP3
(parts per billion) not both. It is suggested tht parts per million (PPM)
be used whenever possible.

C. Surface-Water Monitoring

Sites which contain and/or border small rivers, streams or branches
should include within the site plan application, a prospective surface water
monitoring plan. This plan will be used to gauge the effect of the landfill
upon surficial flow at a given point. A simple procedure for selecting
surface-water monitoring sites is to locate a point on the stream where
drainage leaves the site. This promulgates detection of contamination
through, and possibly downstream, of the site via discharge of surface
waters. The sampling points selected should be downstream from any new, old
or proposed areas which may be disturbed, including borrow and rubble areas
(Babb and Glaser, 1985). An upstream surface water sample should be
obtained in order to determine the water quality upstream of the influence
of the sanitary landfill.

/4\ The following procedure is recommended regarding sample collection of
\ surface water samples. Prior to collecting the sample in the appropriate
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Appendix D

~ontainer, soecific collection points should be determined. Generally, )
automated or semi-automated samplers or other manual devices accessible from
the banks of a stream should be used whenever possible. If logistic or
naturally occurring conditions inhibi:t this method of sample collection, the

amples may be obtained manually by wading up-current (and down-stream) of
“he sample station. The sample should be collected in an area
representative of minimal turbulence and aeration (Babb and Glaser, 1985).
Because sample containers may be dipped by hand into the stream, extreme
caurion must be employed in avoiding contamination into the mouth of the
.roatainer. The following procedures extracted from the "approved RCRA
Ground-Water Sampling and Analysis Plan" (Babb and Glaser, 1985) are
rezommended for extraction and subsequent collection of surface watszr
samples.

1. Hold the bottle near the base with one hand, and with the other,
remove the cap.

2. Rinse the sample container with the water to be sampled prior to
filling the container. One exception to this is the coliform sampl2
bottle. This bottle may have a pre-measured amount of sodium
thyosulphate to neutralize any chlorine present in the water,
therefore, this container should not be rinsed prior to sampling.

3. pPush the sample container rapidly into the water {mouth down) and
tilt-up towards the current to £ill. A dJepth of about six inches is
satisfactory. Great care should be taken to avoid breaching the
surface while filling the container.

4., During times of little current movement move the container slowly
through the water laterally.

5. During times of extreme drought when stream depths are to shallow to
allow submersion of the sample container, a pool may be scooped-out
of the channel bottom and allowed to clear prior to sampling.

6. Lift the container from the water, and leave one-half inch of air
space, and place the uncontaminated cap back-on the container.

7. pPlace the samples in styrofoam shipping cartons (on ice) for couriet
transport to the laboratory.

8. A completed Division of Health Services Form 2887 or equivalent
" (Figure 3) must be submitted along with the samples to the
appropriate certified laboratory performing the analysis.

For additional details and further information on how to properly
collect, store and transport stream samples, see N.R.C.D. draft on physical
and chemical monitoring (in preparation).

D. Fractured Rock Monitoring

Many portions of Western and Central North Ccarolina are dominated by
fractured cystalline rock. These fractures may be expressed on the surface,
out more typically, are characteristic of subsurface environments. Areas
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QUTER CASING WITH CAP AND LOCK

VENIED PVC CAP

1¥" x 1%"™ x 2" ANGLE IRONS
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> GROUND SURFACE.

GROUT BACKFILL
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MUST BE USED.
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Figure 5. Typical ground-water monitoring well
nest schematic.
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such as these present inherent technical problems with landfill design and
subsequently challenge the effectiveness and integrity of a ground-water
monitoring system. The main reason being that fractured rock aquifers offer
lass predictabpility and certainty in estimating ground water f£low patterns
.EPA, 1977).

In order to overcome these difficulties the extent and inclination at
depth of these fractures must be ascertained. The most common methods which
are available to determine these factors include remote sensing and
geophysical surveys. Consultants and engineering firms, may however,
specifically utilize and employ these techniques as they see fit in order to
adequately address the question of inclination and depth of fracture
patterns.

Upon cdmpletion of a fracture trace analysis the consulting engineering
firm which is responsible for submitting the site plan application will
include as part of the proposed ground-water monitoring plan, tentative deep
ground-water monitoring well locations at points where fractures intersect
and/or at localities characteristic of pronounced lineations which may
border or disect the prospective site. As with all proposed well sites, the
borszhole depths, screen depths and screened intervals will be defined in the
report and confirmed with the Division of Health Services prior to
drilling. 1If two aquifers exist beneath a site, a well nest (Figure-5) may .
be required to adequately assess the migration of potentially contaminanted
gqround water in both hydrologic regimes..

In most instances, fracture monitoring requires drilling 100 to 200 feet
below the surface. This presents a problem for conventional purging methods
as described previously in this document. For these wells, a jet pump oOr
equivalent pump which offers a rapid displacement of water will be required
for purging, Sampling is performed as described earlier via teflon
bailers., A dedicated monitoring system may be used in lui of bailers if
depths are not considered a major problem. Consult your industrial
representative before purchasing dedicated systems to evaluate the
ef fectiveness of the dedicated device as applied to your specific well
requirements,
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CONSULTANTS ' GAI Consultants - NC, Inc.
» 3812-H Tarheel Drive
June 6, 1995 Raleigh, NC 27609
919/878-4478
FAX 919/878-4032

Mr. Wayne Sullivan

Municipal Engineering Services Company
Post Office Box 97

Garner, North Carolina 27529

Re: Responses to Review Comments
Wayne County Landfill Transition Plan
Dudley, North Carolina '
Project No. 94201.02

Dear Mr. Sullivan:

Two addenda to two reports prepared by GAI pertaining to the Transition Plan for the Wayne County Landfill,
Permit # 96-01, are enclosed in response to review comments by Mr. Jim Bateson of the Solid Waste Section of
the North Carolina Department of Environment, Health, and Natural Resources in a memorandum dated March 14,
1995 concerning Hydrogeologic Reviews of the two reports. The April 1995 revised Sampling and Analysis Plan
for sampling and testing surface and groundwater has been previously submitted. Addenda have been punched for
inclusion in corresponding reports as considered appropriate.

" The two addenda are applicable to the Ground and Surface Water Monitoring System report, GAI Report No.
94107.02 dated February 11, 1994; and the Water Quality Monitoring System Modifications and Water Sampling
and Testing report, GAI Report No. 94201.02 dated October 4, 1994,

Sincerely,
GAI Consultants-NC, Inc.

Tomag Q Conabaen L,
Thomas J. Rossbach, Ph.D., P.G.
Staff Geologist

L L2l ook

Wendell W. Parker, Ph.D., P.E.
Vice President

WWP/TIR/kla

Pittsburgh, PA Orlando, FL Raleigh, NC Chatleston, WV Philadelphia, PA Ft. Wayne, IN
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r———, JCONSULTANTS ‘ GAI Consultants -

WA Tarhee! Driv

June 6, 1995 Raleigh, NC 27600
919,578 4478
FAN O1O/8TR032

Mr. Wayne Sullivan

Municipal Engineering Services Company
Post Office Box 97

Garner, North Carolina 27529

Re: Responses to Review Comments
Wayne County Landfill Transition Plan
Dudley, North Carolina
Project No. 94201.02

Dear Mr. Sullivan:

Two addenda to two reports prepared by GAI pertaining to the Transition Plan for the Wayne County Landfill,
Permit # 96-01, are enclosed in response to review comments by Mr. Jim Bateson of the Solid Waste Section of
the North Carolina Department of Environment, Health, and Natural Resources in a memorandum dated March 4,
1995 concerning Hydrogeologic Reviews of the two reports. The April 1995 revised Sampling and Analysis Plan
for sampling and testing surface and groundwater has been previously submitted. Addenda have been punched for
inclusion in corresponding reports as considered appropriate.

The two addenda are applicable to the Ground and Surface Water Monitoring System report, GAI Report No.
94107.02 dated February 11, 1994; and the Water Quality Monitoring System Modifications and Water Sampling
and Testing report, GAI Report No. 94201.02 dated October 4, 1994.

Sincerely,
GAI Consultants-NC, Inc.

“Uowios ¢ o tocn [uete

Thomas J. Rossbach, Ph.D., P.G.
Staff Geologist

b L2t foo ki

Wendell W. Parker, Ph.D., P.E.
Vice President

WWP/TIR/kla
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CONSULTANTS

ADDENDUM A

- WATER QUALITY MONITORING SYSTEM MODIFICATIONS
AND WATER SAMPLING AND TESTING
WAYNE COUNTY LANDFILL
DUDLEY, NORTH CAROLINA
OCTOBER 1994

PROJECT NO. 94201.02
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ADDENDUM A :
WATER QUALITY MONITORING SYSTEM MODIFICATIONS
AND WATER SAMPLING AND TESTING
WAYNE COUNTY LANDFILL
DUDLEY, NORTH CAROLINA
- OCTOBER 4, 1994

The following responses are made to review comments by Mr. Jim Bateson in a memorandum dated March 14,
— 1995.

Bateson Comment: Table 1. As discussed in an earlier meeting with GAl, a distinction needs to be made
between total porosity and effective porosity. Documentation or a rationale for the
revised effective porosity values in Table 1 needs to be provided. Also documentation
and calculations need to be provided for the hydraulic conductivity values (permeability
values), porosity values, direction of flow, etc.

Response: GAI met previously with the Solid Waste Section to discuss in general soil and rock

porosity. The discussion included total or primary porosity, secondary porosity, effective

_ porosity, volumetric porosity, and areal porosity. Documentation and calculations for

permeability, porosity, and groundwater flow rate and direction are in Appendix A of this

addendum. Table 1 of this addendum presents porosity data considering results of these

discussions with the Solid Waste Section along with groundwater flow rate and direction
of flow.

— Bateson Comment: No trip blank data has been provided for the September 1994 sampling event.

Response: Environment 1, Incorporated did not provide any results for a trip blank; evidently, a trip
blank was not provided.

Bateson Comment: Water level measurements need to be reported for each well for each sampling event.

Response: Static water level readings for the groundwater monitoring wells for the September 8,
1994 sampling event are in Appendix D of the October 4, 1994 report.

: . gai
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. HYDROLOGIC PROPERTIES :{A’;“BIJIng\lﬂT ORING WELL LOCATIONS
B Groundwater Flow
Monitoring Permeability Total Porosity Effective Porosity Rate and Direction
N Well (em/sec) &) It5) (ftlyr)
1 5.4x10* 35.2 20 21 N 55°W
2 3.0x10* 35.2 20 29 N 47°W
a 3 6.4x103 35.2 20 424 N 25°W
4 9.9x10* 35.2 20 33 N 42°W
a 5 3.1x10% 31.2 20 3N 47°W
6 1.6x10* 40.0 20 ' 4 N 20°W
N 7 7.3x10% 34.5 20 3 N 38°W
8 3.4x10* 37.7 20 11 N 52°W
— o~
—~

nai
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—] TABLE 3-1. DEFAULT VALUES FOR EFFECTIVE POROSITY (Ne) FOR USE
IN TIME OF TRAVEL (TOT) ANALYSES
l\ Effective porosity
- Soil textural classas ' of saturation
- Unified soil classification system )
] GS, GP, GM, GC, SW, SP, sSM, SC 0.20
_ (20%)
] ML, MH 0.15
(15%)
‘] cL, oL, CH, QOH, PT 0.01,
(1%)
*:} USSA scil textural classssg
Clays, silty clays, sandy clays . 0.01
= (1%)°
] Silts, silt loams, silty clay loams 0.10 .
— (10/5)
X
A1l others : 0.20
- ° (20/0/
A Reck urits (all)
— Pcrous media (nonfractured rocks Q.15
] such as sandstone and some carbonates) (15%)
_ Fractured rocks (most caraonates, 0.0cal
] shales, granites, etc.) (0.01%)

Scurce: Barari, A., and L. S. Hedges. 1985. Movement of Watar
B in Giacial Till. Proceedings of the 17th International Congress of the
. International Associction of Hydrogeoicgists, pp. 129-134.

-
» 4 Thess values are astimatas and there may be differesnces between
similar units. For example, recent studies indicate that
9 weathered and unweathered glacial ti11 may have markedly d4if-

ferant effective porosities (Barari and Hedges, 1985; Sragbury
et al., 1985).

Assumes de minimus secondary poresity. [f fractures or scil
structure are pressent, effective poraosity should be 0.2001
(0.1%).

]
]
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Date o6-vG-95

Client _M£SCO - GAI CONSULTANTS-NC, INC.  Fina Page No.
JobNo. qY20l.03 Raleigh, NC CP‘,:;': Pas;go.
Subject ’vdakmp Qunty Laudtl] Chd. _UM
Totu| Efective
MW Femeahi Ity Soil Type Gs  xd  Poesil Povosi
{em{se0) (7o) 7,)
! Tyxiot Samd 21 o 3 20
2 3o0xi07 Saud 2T lto 3% 2 20
3 G.% %102 Seend 212 o 3802 20
Y qqaw0 Snd 272 wo sz 20
$ 3ixi00 SaSi[ClSa 268 U5 32 20
6 loxo Sa [Secl ClSa 267 leo Mo 20
7 13m0” SaclfSisafSafSaCl 269 HO 3§ 20
8 zuxg? SilfClSafSe 270 s 37 20
Totud Pmro;m'»] N = \—EC:;%JE,%\) efd = dvy (’em&#‘/

6—5 = Speu'{n’( jmw "r7
624 = unit wo,'?{n" owc woTer

Effectve ?0\(05[47 valves Fakew Fvow 1—7{),‘(:«1 velves fov sotls aud rocks published by
Ravart aug Heu\ges (1985,

C/j aug )/C{ values @S{'\'W\O'(’G({ HEW\ @feld ObSG‘(\/U-AC,M;,‘ k}gw COU'/"‘.}(/ Que {:’%PGVIGL“‘{E\

Wit siwilav material,
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-

TN
5LUG TEST Mwl WAYNE CO

DEPTH TO GW 14.27 RADIUS, in. 1
HT OF STICKUP 1.55 WET SCREEN, ft 5
INITIAL GW READING 0 t, min ‘ 1.31
INITIAL TIME 35 k, cm/sec 5.4E-04
INITIAL GW BELOW TOC  15.82
HO 15.82
GW READING DH H H/HO HOUR MIN SEC TIME
| 1 14.82 0.94 -0 35 6 0.10
2 2 13.82 0.87 0 35 9 0.15
3 3 12.82 0.81 0 35 13 0.22
4 4 11.82 0.75 0 35 19 0.32
5 5 10.82 0.68 0 35 24 0.40
= b 6 9.82 0.62 0 35 30 0.50
8 8 7.82 0.49 0 35 47 0.78
9 9 6.82 0.43 0 35 55 0.92
10 10 5.82 0.37 0 36 5 1.08
— 11 11 4.82 0.30 0 36 17 1.28
12 12 3.82 0.24 0 36 33 1.55
13 13 2.82 0.18 0 36 52 1.87
14 14 1.82 0.12 0 37 22 2.37
. 15 15 0.82 0.05 0 38 14 3.23
15.65 15.65 0.17 0.01 0 39 47 4.78
15.75 15.75 0.07 0.00 0 40 24 5.40
15.8 15.8 0.02 0.06 0 40 46 5.77
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SLUG TEST MWz WAYNE CO

DEPTH TO GW 3.77
~.  HT OF STICKUP 1.8
INITIAL GW READING 0
INITIAL TIME 9.03
INITIAL GW BELOW TOC 5.57
- HO 5.57

GW READING DH

(S S B o I S N R N
[ NS RS S

H

4.57
3.57
.57
.57
.57
.07
.02

O O O - N

RADIUS, im.
WET SCREEN,
t, min

k, cm/sec

H/HO
0.82
0.64
0.46
0.28
0.10
0.01
0.00

ft

HOUR

oo Co oo

2.33
3.0E-04

MIN

10
1
13
20
23

SEC
19
44
17
13
30
14
48

TIME
0.29
0.70
1.25
2.19
4.47

11.20
14.77
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-
’
|

) ~—~. SLUG TEST MW3 WAYNE CO

DEPTH TO GW 0.67 RADIUS, in. 1
HT OF STICKUP 5 WET SCREEN, ft 15
INITIAL GW READING 4.5 t, min 0.037
- INITIAL TIME 0 k, cm/sec 6.4E-03
INITIAL GW BELOW TOC 5.67
HO 1.17
GW READING  DH H H/HO HOUR MIN SEC TIME
5.67 1.17 0 0.00 0 0 10 0.17
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1 JP_ OF PIPE |GROUND ELEV | w3
T IUP 15B8.19 | GRD—156.49 3. 2 lel-bv
) 7, .
TOP 149.00 | GRD 147.26 L( 12452 /32,78 =%, N2W
_TOP 149.29 | GRD 147.51 ¥~ 13¢.&! 138,03
TOP 150.20 | GRD 148.17 Y | |
TOP 139.26 | GRD 135.04 X~ 124% 1203 . 0 Feek
TOP 145.53 | GRD 143.62 iy
_TOP 143.59 | GRD 140.74. '
TOP 161.88 | GRD 160.88 5
: }ﬁ‘i/ﬁ ,
e e i
- s MW@ -
7 @ A e
-~ P O e o
A - S :
A ,\ N J e TEe——— x '\_ x
A .- . / N )
P~ A O’Q :\ f/ S———

~o \
~o \i
N
3
.
— \
N N o~
\ - -
\ ’ N7
| -
/ J AN
\
N \ /“7/\;
— ~ A X R4 \
BTN %
’
N o
N
N 1
/ \' 7 \,/
’// \
. I
/- : ) |
Y 1
4 /
x /5 c
— / — !
4 - 2y
pad -
—
v — -
s Ry ~ PR N
- P — \
i \
. - //,/ // ~ .
K Ve
T L
s s
~<
Ve . X

Appendix D

-=150 -~ - A
’ % B 4
X
: 4
- 4
- 4
/, 4
x
// -
x -
. B
-7 x
.
-
'
\ -
1
\‘ , x
4
A} - s
N
\
X \ e N
\ X
: 1
\ .
Y '
-
{ 7
N s/
N
\ X -
A
\
\
x )
.
x 4 X
!
~
X
x
~
N NS
N S
~ T =

Assessment of Corrective Measures - Wayne County Dudley



Page D-73

VN

SLUG TEST Mw4 WAYNE CO

DEPTH TO GW 4.89 RADIUS, in. 1
HT OF STICKUP 2 WET SCREEN, ft 5
INITIAL GW READING 2.7 t, min 0.71
INITIAL TIME 15.75 k, cm/sec 9.9E-04
INITIAL GW BELOW TOC ~ 6.89
HO 4.19
GW READING  DH H H/HO  HOWR MIN SEC  TIME
3.7 1 3.19 0.76 0 15 53 0.13
_ 4.7 2 219  0.52 0 16 2 o0.28
5.7 3 119  0.28 0 16 21 0.60
6.6 3.9 0.29  0.07 0 17 8  1.72
6.7 4 0.19  0.05 0 18 2 2.28
- 6.75  4.05  0.14  0.03 0 18 42  2.95
6.8 4.1 0.09  0.02 0 19 47 4.03
6.86  4.16  0.03 0.0l 0 22 20  6.58
6.87  4.17  0.02  0.00 0 23 33 7.80
- 6.88  4.18  0.01  0.00 0 24 56  9.18
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B LEGEND
NO ,"'L: S:
/-\ v
TH.S MAE WAS GENERATED FROM ————— —_
- AERIAL FROTOS FLOWN ON 2—-5-94
BY TRIANGLZ AERAL Ma&PPING.  TrTrTrmTT
M
/J —_— ===
o 2o fect
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Scale 1" 10" Mwy o= 922 ,
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'l

SLUG TEST MW5 WAYNE CO

DEPTH TO GW -0.35 RADIUS, in. 1
HT OF STICKUP 3.95 WET SCREEN, ft 15
) INITIAL GW READING 5.1 t, min 7.5
INITIAL TIME 57.83 k, cm/sec 3.1£-05
INITIAL GW BELOW TOC 3.6
HO -1.5
GW READING  DH H H/HO HOUR MIN SEC TIME
5 -0.1 -1.4 0.93 0 58 19 0.49
4.9 -0.2 -1.3 0.87 0 58 37 0.79
4.8 ~0.3 -1.2 0.80 0 58 52 1.04
4.7 -0.4 -1.1 0.73 0 59 20 1.50
4.6 -0.5 -1 0.67 0 59 46 1.94
4.5 -0.6 -0.9 0.60 1 0 28 2.64
4.4 -0.7 -0.8 0.53 1 0 46 2.94
4.3 -0.8 -0.7 0.47 1 1 16 3.44
4.2 -0.9 -0.6 0.40 1 1 40 3.84
4.1 -1 -0.5 0.33 1 2 7 4.29
4 -1.1 -0.4 0.27 1 2 39 4.82
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Appendix D

MW6 | 2277610.6000
MW7 | 2276123.5500
MWS8 | 2277906.8800

. N —

563012.3600

561293.3700
561825.8000
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SN
SLUG TEST MW6 WAYNE CO

DEPTH TO GW 4.29 RADIUS, in. 1
HT OF STICKUP 2.3 ~ WET SCREEN, ft 15
a INITIAL GW READING 1 t, min 1.45
INITIAL TIME 20.12 k, cm/sec 1.