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1.0  Introduction 

 
Johnston County previously operated four (4) unlined landfill units under Solid Waste Permit 
#51-03 (Phases 1 through 4).  Phases 1-4 have been closed per applicable solid waste 
regulations.  The Johnston County landfill currently accepts municipal solid waste (MSW) in a 
double-lined landfill (Phase 4a).  Phase 4A is located as a “piggy back” over Phases 3 & 4, both 
of which are unlined.  This report presents the results of the second semi-annual ground water 
monitoring event conducted between October 19th and November 2nd, 2009.  Due to the 
proximity of the lined and unlined landfills, the data is presented together in this report.   
 
The ground water monitoring network for Phases 1-4 consists of 15 wells located around the 
perimeter of the landfill.  The network for Phase 4a consists of three (3) wells (Figure 1).  Also 
included in the monitoring network are two surface water sampling points up and downstream of 
the landfill on Middle Creek (Figure 1).   
 

2.0  Site Geology 
 
The site is underlain by sediments of the Middendorf Formation which were deposited largely in 
a deltaic system.  According to Geology of the Carolinas (Horton/Zullo, 1991) the formation 
consists of unfossiliferous, interbedded, thin clay and sand.  The stratigraphy tends to be very 
discontinuous, indicating that the sediment deposits are lenticular.  Most of the sediments range 
from silty clay to a coarse clayey sand and gravel with thin lenses of dense clay.  There are 
occasional concretions of iron oxide minerals which form very hard thin layers within the sand 
layers. In general, the unconsolidated sediments logged during drilling events at the site 
consisted of mainly medium to coarse sands with some silts and clays.  The Middendorf 
Formation is underlain by highly weathered metamorphic rocks of the Carolina Slate Belt. 
 
The thickness of the Middendorf Formation is controlled by topography with the bottom being 
relatively flat-lying at elevations of approximately 170 fmsl.  The thickness of the 
unconsolidated sediment ranges from approximately 65 feet to less than 10 feet in the lower 
elevations surrounding the landfill.   
 

3.0 Sampling Procedures 
 
The sampling event, performed by trained personnel from Johnston County Landfill, consisted of 
collecting samples from 17 ground water wells (MW-3, MW-4B, MW-5A, MW-6, MW-7, MW-
7d,  MW-8a, MW-9c, MW-9d, MW-10, MW-11, MW-12b, MW-14d, MW-15d, MW-16d, MW-
17 & PZ-3).  Monitoring wells MW-8a and MW-17, associated with Phase 4a were analyzed 
with the Phase 1 through 4 data due to the proximity of these wells to unlined Phases 3 and 4.  
Monitoring well MW-8d (associated with Phase 4a) is sampled annually during the fall event.  
The well locations are shown in Figure 1.  This sampling was conducted in accordance with the 
approved site Water Quality Monitoring Plan1.  Also included in the analysis were trip and field 
blanks for quality control.  Surface water samples were collected from two locations (SWPT-1 
and SWPT-2) up and downstream from the landfill on Middle Creek. 
 

                                                 
1 G.N. Richardson and Associates, Inc.  Permit to Construct Application (Design Hydrogeologic Report), Johnston 
County MSW Landfill- Phase 4a, Volume 2 of 2, (Appendix J), January 2002.  
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Sampling methods followed the protocol outlined in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (NCDENR, DWM).  The depth to 
water in each well was gauged prior to purging and sampling.  Field measurements of pH, 
specific conductivity, and temperature were obtained from each well.  Water table elevations and 
field parameter results are included in Tables 1 and 2, respectively.  
 
All samples were collected by Johnston County personnel in laboratory prepared containers for 
the specified analytical procedures.  Samples were obtained through dedicated Micropurge low 
flow pumps (MW-3, MW-4B, MW-6, MW-7, MW-10, MW-11, & MW-12b) or by disposable 
teflon bailers (MW-5A, MW-7d, MW-8a, MW-9c, MW-9d, MW-14d, MW-15d, MW-16d, MW-
17& PZ-3).  Ground water samples were properly preserved, placed on ice, and transported to 
the laboratory facility, Environment 1, Inc., within the specified holding times for each analysis. 
 

4.0 Field and Laboratory Results 
 
4.1 Laboratory Analysis 
 
The ground and surface water samples were transported to Environment 1, Inc., a North Carolina 
certified laboratory (NC Wastewater ID #10) for analysis.  Laboratory analysis for wells 
associated with Phases 1 through 4 consisted of the full suite of RCRA Subtitle D Appendix II 
constituents.  The wells associated with Phase 4a (MW-8a and MW-17) had samples analyzed 
for Appendix I constituents.  Surface water samples were analyzed for Appendix I constituents 
only.  Parameters were reported at NC DWM Solid Waste Section Limits (SWSLs)2.  
Monitoring well boring logs are included in Appendix A.  The laboratory analytical report is 
included as Appendix B. 
 
4.2 Field and Laboratory Results 
 
The field parameter results (Table 2) have remained consistent with previous sampling events. 
Detected constituents are presented in Table 3 & 4. 
 
Seven (7) inorganic constituents were detected in twelve (12) wells: arsenic, barium, cobalt, 
copper, lead, selenium and zinc.  Two (2) constituents were detected above the 2L standard 
(NCAC T15A:2L.0202(g)): 

• Cobalt (MW-6, MW-12b & MW-17); and 
• Lead (MW-17). 

These are summarized in Table 3.   
 
Six (6) volatile organic constituents were detected in seven (7) wells:  1,4-dichlorobenzene, 1,2-
dichloroethane, benzene, chlorobenzene, cis-1,2 dichloroethene, and vinyl chloride shown in 
Table 4.  Four (4) constituents were found at concentrations above the 2L standard: 
 

• 1,4-dichlorobenzene (MW-4b, MW-7, MW-7d, MW-12b, MW-14d, MW-17 & PZ-3); 
• 1,2-dichloroethane (PZ-3); 
• Benzene (MW-4b, MW-7 & MW-17); and 
• vinyl chloride (MW-17). 

                                                 
2 New Guidelines for electronic submittal of environmental monitoring data memo, NCDENR DWM, Solid Waste 
Section, October 27, 2006. 
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These are summarized in Table 4. 
 
None of the analyzed constituents were detected in any of the surface water samples.  
Constituents detected below the SWSL are denoted as “J” values and are also included in Tables 
3 and 4. 
 

5.0      Statistical Analysis and Results 
 
5.1 Statistical Analysis 
 
The laboratory data from the sampling event was reviewed and analyzed in order to evaluate 
trends and changes in the results as well as statistically significant differences between up and 
down gradient wells.  Data entry and analysis was performed using the Chempoint/Chemstat 
statistical software package developed specifically for RCRA Subtitle D sites (Starpoint 
Software, Cincinnati, OH).  Chemstat follows EPA and DWM protocols for approved statistical 
analysis methods for groundwater data. 
 
The data from this monitoring event were added to our existing database for this site. The data 
were reviewed to evaluate the most appropriate analysis methods. Non-parametric testing 
methods were used on most wells due to the lack of normality in the data.  Statistical analysis 
was performed using MW-3 as the upgradient or background well and MW-4B, MW-4d, MW-
5a, MW-6, MW-7, MW-7d, MW-8a, MW-9c, MW-9d, MW-10, MW-11, MW-12b, MW-14d, 
MW-15d, MW-16d & PZ-3 as the down gradient or compliance wells.  Additionally, the two 
monitoring wells associated with Phase 4a (MW-8a and MW-17), were also statistically 
analyzed using MW-3 as the upgradient well.  These wells were analyzed with Phases 1 through 
4 due to their close proximity to unlined Phases 3 and 4.  The statistical analysis reports are 
summarized in Table 5.  Statistically significant differences from background concentrations 
(Table 5) were found for:  
 

• barium (MW-4B);  
• cobalt (MW-12b, MW-17, MW-4B, MW-6, MW-7, MW-7d, MW-8a,  and MW-8d);  
• lead (MW-17); 
• selenium (MW-7 & MW-7d) 
• zinc (MW-10 & MW-17); 
• 1,4-dichlorobenzene (MW-12b, MW-14d, MW-17, MW-4B, MW-7 & MW-7d & PZ-3);  
• cis-1,2-dichloroethene (MW-14d & MW-7d) & 
• chlorobenzene (MW-12b, MW-14d,  MW-17, MW-4B, MW-7, MW-7d & PZ-3). 

 
During statistical analysis, time vs. concentration graphs were also reviewed.  These graphs 
indicate the detected concentrations are generally stable at the site.  These graphs are included in 
Appendix C.   
 

 5.2 2L/MCL Statistical Analysis 
 
For wells that showed statistically significant differences from background concentrations, 
additional analysis was performed.  This analysis has recently been required as part of ongoing 
Assessment monitoring for landfills in North Carolina.  To perform the analysis, the respective 2L 
standard or MCL was determined for each parameter with statistically significant results.  Each 
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compliance well with statistical significance was re-analyzed against the lower of the 2L, MCL or 
Gro 
und Water Protection Standard (GWPS). 
 
The statistical results for this additional analysis are presented in Table 5.  An upper tolerance 
limit higher than the GWPS standard was considered to be a statistically significant result.  This 
analysis indicated statistically significant results for:  
 

• barium (MW-4B);  
• cobalt (MW-12b, MW-17, MW-4B, MW-6, MW-7, MW-7d, MW-8a,  and MW-8d);  
• lead (MW-17); 
• selenium (MW-7 & MW-7d) 
• zinc (MW-10 & MW-17); & 
• 1,4-dichlorobenzene (MW-12b, MW-14d, MW-17, MW-4B, MW-7 & MW-7d & PZ-3). 

 
6.0 Ground Water Characterization 

 
A potentiometric surface map was prepared from ground water elevation data collected.  The 
data indicates that ground water is flowing generally to the north towards Middle Creek.  This is 
consistent with ground water flow patterns previously detected for the site. The potentiometric 
surface map is attached as Figure 1. 
 
Ground water flow velocities during the sampling event were calculated for each monitoring 
well using the equation:  V = KI/n  
 

where K = hydraulic conductivity 
I = ground water gradient 
n = porosity 

  
Ground water flow velocities ranged from 0.006 ft/day (MW-10) to 1.267 ft/day (MW-5A). 
These calculated flow velocities are included in Table 1. 
 

7.0  Conclusions 
 
The data and analyses from Phases 1 through 4, and 4a show relatively stable ground water 
quality at the Johnston County Landfills indicating impact from the unlined landfills.  Elevated 
inorganic constituents are likely due to naturally occurring levels of these constituents in the 
soils and bedrock at the site. 
 
It should be noted that remedial strategies are ongoing at the site.  These include the construction 
of Phase 4A (a double-lined landfill) as a “piggy-back” over unlined Phases 3 and 4 which has 
reduced rainwater infiltration into the unlined landfills.  Additionally, a lined C&D landfill has 
been constructed over a portion of Phase 3 to further reduce rainwater infiltration and the 
production of leachate.  Due to these strategies, ground water quality is expected to improve over 
time.   
 
It should be noted that the three monitoring wells from Phase 4a were analyzed with Phases 1 
through 4 due to the close proximity of these wells to the unlined Phases 3 and 4.  Since MW-17 
is located immediately adjacent to the base of Phase 3, it is likely an indicator of impact from the 
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unlined landfill, rather than an indicator of impact from Phase 4a (a double-lined landfill). 
 
The next semi-annual sampling event will be performed in spring 2010.  These results will be 
reported upon receipt of the laboratory data and completion of the statistical analyses.   
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Tables



By: KBS
Date: 11/11/2009

TOC Water GW Hyd.
Well Elevation Level Elev Cond. Porosity Gradient Velocity

(feet) (feet) (feet) (ft/day) (%) (ft/ft) (ft/day)
MW-3 641418.01 2169969.56 234.16 nm nm 18.288 0.2 NA NA

MW-4B 642957.03 2171444.05 182.97 6.47 176.50 nm nm NA NA
MW-4d* 642980.96 2171427.56 nm 3.17 nm nm nm NA NA
MW-5A 643820.20 2172120.74 173.70 18.5 155.20 25.344 0.2 0.01 1.267
MW-6 644684.58 2171378.66 166.60 42.83 123.77 1.829 0.2 0.104 0.951
MW-7 645068.98 2170795.87 163.24 24.46 138.78 6.941 0.2 0.024 0.833

MW-7b 645206.96 2170792.55 nm nm nm nm nm NA NA
MW-7d* 645222.32 2170726.50 127.91 4.48 123.43 nm nm NA NA
MW-8a 645147.30 2170177.01 nm 5.68 nm nm nm NA NA
MW-8d* 645168.55 2170214.84 nm 6.6 nm 1.570 nm NA NA
MW-9c 643917.72 2169245.90 167.89 16.02 151.87 4.709 0.2 0.045 1.059
MW-9d* 643868.45 2169252.80 nm 11.66 nm nm nm NA NA
MW-10 644334.57 2169508.35 175.65 7.75 167.90 0.199 0.2 0.006 0.006
MW-11 644950.77 2169676.72 144.32 11.41 132.91 0.148 0.2 0.059 0.044
MW-12b 645008.00 2171279.00 156.14 32.23 123.91 nm nm NA NA
MW-13 644112.50 2171413.83 179.57 nm nm 0.549 0.2 NA NA

MW-13d* 644108.25 2171440.53 172.70 nm nm nm nm NA NA
MW-14d* 645363.72 2170739.06 128.66 9.76 118.90 nm nm NA NA
MW-15d* 645354.15 2170543.68 128.70 8.93 119.77 nm nm NA NA
MW-16d* 645317.05 2170309.20 133.96 8.15 125.81 nm nm NA NA
MW-17 644963.10 2170393.58 nm 18.21 nm nm nm NA NA
PZ-3 642528.15 2171107.90 194.91 9.49 185.42 nm nm NA NA

Velocity Calculated from V=K*I/n Hydraulic Conductivity data from April 1998 field testing
V = velocity Porosity values assumed from Groundwater & Wells (Driscoll)
K = Hydraulic Conductivity NA = not applicable
I = Gradient
n = Porosity

* Deep wells not included in gradient calculation

10/19/2009 - 10/22/2009
Ground Water Elevations & Velocities
Johnston County Phases 1 - 4, and 4A

Table 1

Northing Easting

nm = not measured
BPH = Below Pump He

Johnston_gw_sampling_results_10-09_Phase_4.xls



By: KBS
Date: 11/11/2009

Well Identification #
Static Water 

Level (ft)     
* (DTW)

Temperature 
(°Celsius)

Turbidity    
(NTU)

Specific 
Conductivity 

(uS/cm)
pH

MW – 3 18.8 1.02 42 4.25

MW – 4B 6.47 19.89 6.4 1630 6.52

MW – 4d 3.17 18.63 3.58 101 6.94

MW – 5A 18.5 18.93 28.1 24 5.95
MW – 6 42.83 17.53 6.62 247 5.77

MW – 7 24.46 19.24 7.45 2080 6.46

MW – 7d 4.48 19.08 3.65 1155 6.25

MW - 8a 5.68 18.96 25.4 465 5.86

MW – 8d 6.6 19.22 22.2 464 5.85

MW – 9c 16.02 IWV IWV IWV IWV

MW – 9d 11.66 17.88 2.51 124 6.87

MW – 10 7.75 17.37 61.6 94 6.26

MW – 11 11.41 17.88 0.75 136 6.32

MW – 12b 32.23 17.85 2.76 381 5.64

MW – 14d 9.76 15.89 3.11 661 6.83

MW – 15d 8.93 16.98 8.02 255 7.06

MW – 16d 8.15 17.82 3.31 322 5.56

MW – 17 18.21 19.46 105 1174 6.21

Piezometer #3 9.49 20.02 18.5 792 6.26

SWPT-1A nm nm 8.88 249 6.86

SWPT-2 nm nm 11.1 291 6.49

nm = not measured BPH = Below Pump Head
IWV = Insufficient Water Volume 
Note: Data collected by Kevin Shields of Johnston County

10/19/2009 - 10/22/2009
Field Parameters

Johnston County Phases 1 - 4, and 4A
Table 2

Johnston_gw_sampling_results_10-09_Phase_4.xls



By: BSH
Date: 12/9/2009

Constituents SWSL 2L MW-3 MW-4B MW-4D MW-5A MW-6 MW-7 MW-7d MW-8a MW-8D MW-9D MW-9c MW-10 MW-11 MW-12b MW-14d MW-15d MW-16d MW-17 PZ-3 SW-1A SW-2
Antimony 6 1.4 ND 0.1J 0.1J ND ND 0.1J 0.1J 0.1J 0.2J 0.1J NA 0.1J ND 0.8J ND 0.1J ND 0.4J 0.4J 0.7J 0.1J
Arsenic 10 50 ND 13 ND ND 1.3J 16 6.6J 2.7J 3J 0.5J NA 0.3J 1.9J 4.5J 1.6J 1.6J 1.6J 12 30 0.4J 0.2J
Barium 100 2000 14.5J 1284 24.6J 7.7J 41.7J 454 46.5J 92.5J 79.1J 4.9J NA 31.7J 14.9J 198 1.7J 19.7J 98.0J 150 45.3J 41.3J 16.9J
Beryllium 1 4 ND ND 0.1J 0.2J ND ND 0.1J 0.1J ND ND NA 0.2J ND ND ND ND 0.2J 0.2J ND ND ND
Cadmium 1 1.75 ND ND 0.1J 0.1J ND ND 0.1J 0.1J ND ND NA 0.1J ND 0.1J 0.1J ND 0.8J 0.5J ND ND ND
Cobalt 10 70 0.3J 32 5.8J 2.1J 143 83 38 34 65 1.8J NA 8.3J 6.6J 577 0.2J 0.7J 0.7J 285 0.4J 0.7J 0.6J
Copper 10 1000 0.4J 1.3J 0.7J 1.4J 1.1J 2.1J 1.1J 4.2J 1.5J 0.3J NA 2J 0.3J 0.7J 0.4J 1.8J 1.7J 40 2.3J 1.2J 1.3J
Lead 10 15 0.2J 0.1J 0.1J 1.0J 0.5J ND 0.1J 3.7J 0.1J 0.1J NA 1.1J ND 0.1J 0.1J 2.5J 0.7J 23 0.8J 0.3J 0.2J
Mercury 0.2 1.05 ND ND 0.04J ND 0.09J ND 0.09J NA 0.03J ND NA 0.04J ND 0.1J NA NA NA NA ND NA NA
Nickel 50 100 0.9J 4.3J 5.8J 4.6J 9.2J 38.5J 16.2J 4.6J 3.1J 0.6J NA 8.4J 1.4J 25.2J 1.8J 2.0J 1.9J 14.9J 1.2J 2.6J 3.0J
Selenium 10 50 ND 16 ND 0.2J 0.4J 43 22 7.9J 7.7J ND NA 0.2J ND 2.3J 5.9J 0.9J 5.0J 19 3.9J 0.5J 0.4J
Silver 10 17.5 ND ND 0.1J ND ND 0.1J 0.1J 0.1J 0.1J ND NA 0.1J ND 0.1J ND ND ND 0.1J 0.1J ND 0.1J
Thallium 5 --- ND ND 0.1J ND ND ND 0.1J 0.1J ND ND NA 0.1J ND 0.2J ND ND ND 0.1J ND ND ND
Total Chromium 10 50 ND 0.2J ND 1.0J 0.4J 0.4J ND 2.8J ND ND NA 0.2J ND ND ND 0.2J 1.6J 8.5J 0.9J ND ND
Tin 100 --- 0.4J 0.8J 0.6J 0.3J 0.1J 0.9J 0.1J NA ND ND NA ND ND ND NA NA NA NA 0.4J NA NA
Vanandium 25 3.5 ND 0.5J ND 1.2J 0.3J 1.0J 1.7J 3.3J 1.8J 1.7J NA 3.1J 1.9J 1.9J 0.6J 1.1J 4.0J 6.5J 3.9J 1.1J 2.0J
Zinc 10 1050 1.5J 0.8J 13 11 6.0J 1.3J 5.5J 9.3J 4J 1.4J NA 22 2.6J 4.7J 1.4J 4.4J 1.8J 48 4.0J 4.8J 4.2J

SWSL - Solid Waste Section Limit
NA - Not analyzed
ND - Not detected at or above SWSL

Shading - Levels above 2L standard or not 2L standard
Bold Letters - Constituent detected above SWSL

J - Detected constituents below SWSL limit

All SWSL, 2L Standards and Results are in ug/l.

10/19/2009 - 10/22/2009
Detected Inorganic Constituents

Johnston County Phases 1 - 4 and Phase 4A
Table 3

Johnston_gw_sampling_results_10-09_Phase_4.xls



By: BSH
Date: 12/10/2009

Constituents SWSL 2L MW-3 MW-4B MW-4D MW-5A MW-6 MW-7 MW-7d MW-8a MW-8D MW-9D MW-9c MW-10 MW-11 MW-12b MW-14d MW-15d MW-16d MW-17 PZ-3 SW-1A SW-2 Eqmpt Blk

1,1-Dichloroethane 5 70 ND ND ND 0.50J 0.20J 1.10J 2.70J 1.60J 1.60J 0.30J NA ND 1.20J 1.10J 3.60J ND ND 1.80J ND ND ND ND
1,2-Dichlorobenzene 5 24 ND 0.80J ND ND ND 1.00J 0.40J ND ND ND NA ND ND 1.00J ND ND ND 0.80J 2.50J ND ND ND
1,2-Dichloroethane 1 0.38 ND ND ND ND ND ND 0.20J ND 0.20J ND NA ND ND ND ND ND ND N 3.6 ND ND ND
1,2-Dichloropropane 1 0.51 ND ND ND ND ND 0.20J 0.40J 0.40J 0.40J ND NA ND ND 0.20J 0.70J ND ND 0.20J ND ND ND ND
1,3-Dichlorobenzene 5 170 ND ND ND ND ND 0.90J 0.30J ND ND ND NA ND ND 0.40J ND ND ND N 0.60J ND ND ND
1,4-Dichlorobenzene 1 1.4 ND 5.5 ND ND ND 9.8 5.7 0.90J 1 ND NA ND ND 9.8 2.1 ND ND 4.9 10.7 ND ND ND
1,2,4-Trichlorobenzene 10 70 ND ND ND ND ND 0.30J ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
2,4,5-TP 2 50 ND ND ND ND ND 0.75J ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Dichlorodifluoromethane 5 1400 ND 0.60J ND 0.20J ND ND ND ND 0.20J 0.30J NA ND 0.40J 0.20J ND ND ND ND ND ND ND ND
2-Butanone 100 4200 ND ND ND ND ND 1.10J ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 1 0.56 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 15.9
Bromoform 3 4.43 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 0.5
2,4,5-T 2 --- ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Alpha-BHC 0.05 0.006 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Delta-BHC 0.05 0.019 ND 0.042J ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Beta-BHC 0.05 0.019 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Acetone 100 700 2.00J 4.1 ND ND 1.70J 5.40J ND 1.60J ND ND NA 2.60J 1.80J 2.40J ND 2.10J 1.50J 2.00J 1.90J 3.10J 2.00J 2.30J
Benzene 1 1 ND 3.9 ND ND ND 1.9 0.50J 0.60J 0.50J ND NA ND ND 0.70J 0.40J ND ND 2.1 ND ND ND ND
Ethylbenzene 1 550 ND 0.20J ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 3 50 ND 14.1 ND ND ND 20.8 9 1.60J 1.70J ND NA ND ND 13.1 3 ND ND 6.8 16.6 ND ND ND
Chloroethane 10 2.8 ND ND ND ND ND 1.20J ND ND 0.50J ND NA ND ND ND 0.40J ND ND ND 0.40J ND ND ND
Chloroform 5 70 0.50J ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 34.1
Chloromethane 1 2.6 ND ND ND ND ND 0.30J ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 0.40J
Cis-1,2-Dichloroethene 5 70 ND 0.20J ND ND 0.40J 0.20J 5.2 0.70J 0.60J ND NA ND ND 0.40J 5.6 ND ND 0.20J 0.40J ND ND ND
Dibromochloromethane 3 0.41 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND 4.5
Methylene Chloride 1 4.6 ND ND ND ND ND ND ND ND ND 0.20J NA ND ND ND ND ND ND ND ND ND ND ND
Naphthalene 10 --- ND 0.60J ND ND ND 0.20J ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Gamma-BHC (Lindane) 0.05 0.2 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 1 1 ND ND ND ND ND ND ND ND ND ND NA ND ND ND 0.20J ND ND ND ND ND ND ND
Toluene 1 1000 ND 0.20J ND ND ND 0.20J ND ND 0.20J ND NA ND ND ND ND ND ND 0.20J ND ND ND ND
Trichloroethene 1 2800 ND ND ND ND ND ND 0.30J ND ND ND NA ND ND ND 0.30J ND ND ND ND ND ND ND
Trichlorofluoromethane 1 2100 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 1 0.015 ND 1.3 ND ND ND 0.40J 0.60J 0.60J 0.50J ND NA ND ND 0.40J 0.60J ND ND 1.2 0.50J ND ND ND
Xylenes 5 530 ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND ND

SWSL - Solid Waste Section Limit
ND - Not detected at or above SWSL

Shading - Levels above 2L standard or no 2L standard
Bold Letters - Constituent detected above SWSL

J - Detected constituents below SWSL limit

All SWSLs, 2L Standards and Results are in ug/l.

Note: Detection of certain constituents is suspect due to presence in equipment blank.
Acetone detected in trip blank @ 1.30J

Table 4
Johnston County Phases 1 - 4 and Phase 4A

Detected Organic Constituents
10/19/2009 - 10/22/2009
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By: KBS

Date: 11/11/2009

Location Parameter Result
Detection 

Limit Test Units %ND CL% Test
Statistically 
Significant?

2nd statistical 
Analysis Test

PZ-3 1,2-Dichloroethane 3.6 <1 ug/l 98.11 --- PPL with 1/2 DL N --- ---
MW-12b 1,4-Dichlorobenzene 9.8 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-14d 1,4-Dichlorobenzene 2.1 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-17 1,4-Dichlorobenzene 4.9 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-4B 1,4-Dichlorobenzene 5.5 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-7 1,4-Dichlorobenzene 9.8 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)

MW-7d 1,4-Dichlorobenzene 5.7 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-8d 1,4-Dichlorobenzene 1 <1 ug/l 37.93 --- Wilcoxon Rank N --- ---
PZ-3 1,4-Dichlorobenzene 10.7 <1 ug/l 37.93 --- Wilcoxon Rank Y Y MCL - PTI (1992)

MW-17 Arsenic 0.012 <0.010 mg/l 63.63 88.9 NPTL N --- ---
MW-4B Arsenic 0.013 <0.010 mg/l 63.63 88.9 NPTL N --- ---
MW-7 Arsenic 0.016 <0.010 mg/l 63.63 88.9 NPTL N --- ---
PZ-3 Arsenic 0.03 <0.010 mg/l 63.63 88.9 NPTL N --- ---

MW-12b Barium 0.198 <0.100 mg/l 49.64 --- Kruskal- Walllis N --- ---
MW-17 Barium 0.15 <0.100 mg/l 49.64 --- Kruskal- Walllis N --- ---
MW-4B Barium 1.284 <0.100 mg/l 49.64 --- Kruskal- Walllis Y Y MCL - PTI (1992)
MW-7 Barium 0.454 <0.100 mg/l 49.64 --- Kruskal- Walllis N --- ---

MW-17 Benzene 2.1 <1 ug/l 71.17 91.4 NPPL N --- ---
MW-4B Benzene 3.9 <1 ug/l 71.17 91.4 NPPL N --- ---
MW-7 Benzene 1.9 <1 ug/l 71.17 91.4 NPPL N --- ---

MW-12b Chlorobenzene 13.1 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)
MW-14d Chlorobenzene 3 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)
MW-17 Chlorobenzene 6.8 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)
MW-4B Chlorobenzene 14.1 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)
MW-7 Chlorobenzene 20.8 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)

MW-7d Chlorobenzene 9 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)
PZ-3 Chlorobenzene 16.6 <3 ug/l 25 --- Wilcoxon Rank Y N MCL - PTI (1992)

MW-14d Cis-1,2-Dichloroethene 5.6 <5 ug/l 54.54 94.1 NPPL Y N MCL - PTI (1992)
MW-7d Cis-1,2-Dichloroethene 5.2 <5 ug/l 54.54 94.1 NPPL Y N MCL - PTI (1992)

Table 5
Johnston County Phases 1 - 4 and Phase 4A

Statistical Analysis Summary
10/19/2009 - 10/22/2009
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By: KBS

Date: 11/11/2009

Location Parameter Result
Detection 

Limit Test Units %ND CL% Test
Statistically 
Significant?

2nd statistical 
Analysis Test

Table 5
Johnston County Phases 1 - 4 and Phase 4A

Statistical Analysis Summary
10/19/2009 - 10/22/2009

MW-12b Cobalt 0.577 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-17 Cobalt 0.285 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-4B Cobalt 0.032 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-6 Cobalt 0.143 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-7 Cobalt 0.083 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)

MW-7d Cobalt 0.038 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-8a Cobalt 0.034 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-8d Cobalt 0.065 <0.010 mg/l 17.19 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-17 Copper 0.04 <0.010 mg/l 57.14 --- NPPL N --- ---
MW-17 Lead 0.023 <0.010 mg/l 38.77 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-17 Selenium 0.019 <0.010 mg/l 88.6 88.9 NPPL N --- ---
MW-4B Selenium 0.016 <0.010 mg/l 88.6 88.9 NPPL N --- ---
MW-7 Selenium 0.043 <0.010 mg/l 88.6 88.9 NPPL Y Y MCL - PTI (1992)

MW-7d Selenium 0.022 <0.010 mg/l 88.6 88.9 NPPL Y Y MCL - PTI (1992)
MW-17 Vinyl Chloride 1.2 <1 ug/l 84.61 94.1 NPPL N --- ---
MW-4B Vinyl Chloride 1.3 <1 ug/l 84.61 94.1 NPPL N --- ---
MW-10 Zinc 0.022 <0.010 mg/l 39.13 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-17 Zinc 0.048 <0.010 mg/l 39.13 --- Wilcoxon Rank Y Y MCL - PTI (1992)
MW-4d Zinc 0.013 <0.010 mg/l 39.13 --- Wilcoxon Rank N --- ---
MW-5A Zinc 0.011 <0.010 mg/l 39.13 --- Wilcoxon Rank N --- ---

Legend:
%ND Method chosen due to percent non-detects
NPTL Non-Parametric Tolerance Limit
KW Kruskal-Wallis Non-Parametric Test
WRS Wilcoxon Rank Sum Test
Highlighting indicates statistical significance.

Notes:
MW-3 was used as the background well
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Appendix A

Monitoring Well Information

































































Appendix B

Laboratory Analytical Report
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 1,2-Dichloroethane
 Multi-Well Time-Series Graph
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 1,4-Dichlorobenzene
 Multi-Well Time-Series Graph
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 Arsenic
 Multi-Well Time-Series Graph
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 Barium
 Multi-Well Time-Series Graph
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 Benzene
 Multi-Well Time-Series Graph
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 Chlorobenzene
 Multi-Well Time-Series Graph
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 Cis-1,2-Dichloroethene
 Multi-Well Time-Series Graph
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 Cobalt
 Multi-Well Time-Series Graph
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 Copper
 Multi-Well Time-Series Graph
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 Lead
 Multi-Well Time-Series Graph
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 Selenium
 Multi-Well Time-Series Graph
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 Vinyl chloride
 Multi-Well Time-Series Graph
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 Zinc
 Multi-Well Time-Series Graph
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