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1.0  Introduction 
 

The Johnston County Landfill, currently operating under Solid Waste Permit # 51-03 
(C&D) is required to submit semi-annual ground water monitoring reports for C&D 
landfill.  This lined C&D landfill received a permit to operate on 8/24/2007.  This report 
presents the results of the first semi-annual monitoring event for 2009, conducted on June 
1st- 3rd, 2009.  The event was performed to comply with the semi-annual monitoring 
schedule required by NC Solid Waste Regulations.  
 
The ground water monitoring network for the C&D landfill includes 12 ground water 
monitoring wells.  During this event, monitoring well MW-8d contained insufficient water 
to sample.  Since this is a lined C&D landfill, a leachate sample is also collected.  This 
report includes summaries of the field procedures, laboratory analyses, statistical analyses, 
and ground water characterization for the C&D site.  Also included are graphs of the data 
over time, and laboratory analytical reports. 
 

2.0 Site Geology 
 

The site is underlain by bedrock which consists of metamorphic rock types.  Within the 
southern half of Johnston County sediments have been deposited on the bedrock through a 
series of sea level changes in the geologic past.  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, on 
June 1st- 3rd, 2009 from 11 ground water wells (CDMW-1, CDMW-2, CDMW-3, 
CDMW-4, CDMW-5, CDMW-5D, CDMW-6, CDMW-7, CDMW-8 , CDMW-9, and 
CDMW-9D), shown in Figure 1.  This sampling was conducted in accordance with the 
approved site Water Quality Monitoring Plan1.  Also included in the analysis was a trip 
blank for quality control.   
 

                                                 
1 G.N. Richardson and Associates, Inc.  Permit to Construct Application, Johnson Co. C&D Landfill – Area 
2, (Appendix J).  October 2005. 
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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 collected using new factory sealed 
teflon bailers.  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 
 
All samples were transported to the laboratory facility under proper chain of custody and 
analyzed at the specified DWM Solid Waste Section Limits (SWSL)2 for Appendix 
constituents.  The laboratory report is attached for your review as Appendix A. 
 
4.2 Field and Laboratory Results 
 
Ground water and field measurements included in Table 2, remained similar to previous 
results. The laboratory analysis detected thirteen (13) inorganic constituents in all 
monitoring wells: arsenic, barium, beryllium, cadmium, cobalt, copper, iron, lead, 
manganese, nickel, total chromium, vanadium, and zinc.  Of these, five (5) inorganic 
constituents were found above the 2L standard in all monitoring wells:  

• cobalt;  
• iron; 
• lead;  
• manganese; and 
• vanadium. 

 
Nine (9) organic constituents were detected in five (5) monitoring wells: 1,1-
dichloroethane, 1,2-Dichloropropane, 1,4-dichlorobenzene, benzene, chlorobenzene, cis-
1,2-dichloroethene, methylene chloride,  trichloroethylene, and vinyl chloride.  Of these, 
four (4) organic constituents were found above the 2L standard in three (3) monitoring 
wells: 

• 1,2-dichloropropane; 
• 1,4-dichlorobenzene; 
• benzene; and 
• vinyl chloride. 

 
Table 3 summarizes the list of constituents detected.  Constituents detected below the 
SWSL are denoted as “J” values and are also included in Table 3. 
                                                 
2 New Guidelines for electronic submittal of environmental monitoring data memo, NCDENR DWM, Solid 
Waste Section, October 27, 2006. 
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5.0  Site Assessment/Remedial Action 
 
The Johnston County lined C&D landfill has been constructed as a “piggy-back” landfill 
which partially covers a sideslope of the existing unlined Phase 3 MSW landfill.  This 
“piggy-back” design of the lined C&D landfill is the latest phase of an ongoing remedial 
action for the unlined MSW landfills (Phases 3 and 4).  This remedial action includes the 
construction of several lined “piggy-back” cells and a partial geomembrane cover to limit 
the infiltration of rainwater into the unlined waste mass.  When all the phases of this 
remedial action are completed, approximately 70 to 75% of the Phase 3 and 4 landfills will 
be covered to reduce infiltration and the production of uncontrolled leachate. 
 
Prior to construction of the C&D landfill, a ground water assessment was completed in the 
C&D area to evaluate the effect of the unlined landfills on ground water within and around 
the then proposed C&D landfill.  The conclusions of this assessment indicated that some 
organic constituents were detected in CDMW-9 and CDMW-9d, and that several inorganic 
constituents were detected across the C&D area.  Collection of filtered samples indicated 
the inorganic detections were due to suspended solids in the samples collected.  This is in 
keeping with the data collected during the baseline sampling.  
 
However, it should be noted that wells CDMW-1 and CDMW-2 located next to the unlined 
Phases 1 and 2 and CDMW-5 & CDMW-5D located adjacent to Phase 3 had not been 
installed at the time of the assessment.  Given their location related to the unlined phases 
and the sampling of these wells before waste placement in the C&D landfill, the impact 
detected in these wells appears to be from the unlined MSW landfill units. 

 
6.0 Statistical Analysis & Results 

 
6.1 Statistical Analysis 
 
The laboratory analytical results were entered into our statistical database for the site. 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 DSWM protocols for approved statistical analysis 
methods for groundwater data. 
 
Due to the presence of contaminants in the ground water prior to the construction of the 
C&D landfill (see Section 4.0).  Statistical analysis is performed using intrawell 
techniques.  This allows for an evaluation of the relative significance of changing 
contaminant levels in the ground water at a previously impacted well.  Time versus 
concentration graphs were also reviewed for each detected constituent.  These are included 
in Appendix B. 
 
The following constituents were found to be statistically significant (See Table 4):  arsenic 
(CDMW-9D), cobalt (CDMW-6 & CDMW-9D), lead (CDMW-6) and total chromium 
(CDMW-3).  As stated above, prior assessment activities indicate inorganic constituents 
detected at the site and due to suspended solids in the samples collected. 
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6.2 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 compliance well with statistical significance was re-analyzed 
against the lower of the 2L or MCL standard as a Ground Water Protection Standard 
(GWPS). 
 
This analysis was performed using tolerance interval analysis.  Since a smaller subset of 
wells was analyzed during this step, the compliance well data were retested for normal 
distribution.  If the data were normally distributed, parametric tolerance intervals were 
constructed for each well and compared to the GWPS for each parameter.  For those wells 
not exhibiting normal distribution, Poisson tolerance intervals were constructed.  If the 
distribution of the data was marginally normal, both tests were run to cross-check the 
results.  All of these cross-checks yielded the same results from both test methods. 
 
The statistical results for this additional analysis are presented in Table 4. An upper 
tolerance limit higher than the GWPS standard was considered to be a statistically 
significant result.  This analysis indicated statistically significant results of arsenic 
(CDMW-9D), cobalt (CDMW-6 & CDMW-9D), lead (CDMW-6) and total chromium 
(CDMW-3). 
 

7.0 Ground Water Characterization 
 
A potentiometric surface map was prepared from ground water elevation data collected 
during this sampling event.  Ground water velocity was calculated for each monitoring well 
on-site using the equation V = (KI)/n where: 
   

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

 
Slug tests were not performed on any of the C&D wells except CDMW-9 which was 
previously named as PZ-9 during site permitting activities.  Piezometers PZ-1 to PZ-10, 
installed in 2003, were previously located within the C&D footprint.  Using this data, the 
average hydraulic conductivity and porosity for PZ-1 to PZ-10 was used for the evaluation of 
ground water flow in CDMW-1 through CDMW-8. 
 
Ground water velocities ranged from 0.013feet/day (CDMW-6) to 0.071 feet/day (CDMW-
4).  These calculations are included in Table 5.  The data indicates that ground water is 
flowing generally to the north towards the tributaries of Middle Creek.  This is consistent 
with ground water flow patterns previously seen at this site. The potentiometric surface 
map (Figure 1) is also attached for your review. 
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8.0  Conclusions 
 
The results of this monitoring event indicate concentrations of five (5) inorganic 
constituents and four (4) organic constituents above their respective ground water 
standards.  The inorganic constituents are likely due to suspended solids in the samples (as 
evidenced by elevated turbidity readings from wells CDMW-1, CDMW-2, CDMW-3, 
CDMW-5, CDMW-6, CDMW-7 & CDMW-9) and prior elevated inorganic constituent 
detections during the original assessment.  The majority of the organic constituents were 
previously detected.  Given the history of the site and the location of unlined landfills 
adjacent to the C&D landfill, these detections are likely due to prior impact from the 
unlined landfills.  
 
As the C&D landfill is part of the overall site remediation, it is likely that over time the 
detected levels will decrease.  
 
The next ground water monitoring event is scheduled for October 2009.  A report will be 
submitted to NCDENR upon completion of laboratory and statistical analyses. 



Figures





Tables



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

(feet) (feet) (feet) (ft/day) (%) (ft/ft) (ft/day)
CDMW-1 643114.61 2171305.99 189.46 7.6 181.86 0.232 0.25 0.044 0.041
CDMW-2 643114.86 2171456.69 186.13 8.23 177.9 0.232 0.25 0.016 0.015
CDMW-3 643860.05 2172212.35 170.65 29.48 141.17 0.232 0.25 0.035 0.032
CDMW-4 643975.97 2172197.24 172.84 29 143.84 0.232 0.25 0.077 0.071
CDMW-5 644405.08 2171517.29 167.39 29.34 138.05 0.232 0.25 0.07 0.065

CDMW-5D* 644409.22 2171513.79 167.43 27.7 139.73 NA NA 0.06 NA
CDMW-6 644066.12 2171963.6 162.12 9.56 152.56 0.232 0.25 0.014 0.013
CDMW-7 643451.38 2171727.87 175.27 12.18 163.09 0.232 0.25 0.026 0.024
CDMW-8 644487.1 2171754.2 127.41 4.7 122.71 0.232 0.25 0.086 NA

CDMW-8D* 644509 2171743 127.63 5.9 121.73 NA NA 0.091 NA
CDMW-9 644270.74 2171641.69 160.5 12.84 147.66 0.259 0.25 0.016 NA

CDMW-9D* 644268.2 2171653.67 160.71 14.3 146.41 NA NA 0.016 NA

Notes: Velocity Calculated from V=K*I/n
V = velocity
K = Hydraulic Conductivity
I = Gradient
n = Porosity

Hydraulic Conductivity data from slug testing
Porosity values assumed from Groundwater & Wells (Driscoll)
na = not available
* Deep wells not included in gradient calculation

6/1/2009 - 6/3/2009
Ground Water Elevations & Velocities

Johnston County C&D Landfill
Table 1

Richardson Smith Gardner and Associates, Inc.



Well Identification #
Static Water 

Level (ft)      
* (DTW)

Temperature 
(°Celsius)

Turbidity    
(NTU)

Specific 
Conductivity 

(uS/cm)
pH

CDMW-1 7.6 17.93 113 193 5.84

CDMW-2 8.23 18.59 411 763 6.19

CDMW-3 29.48 16.28 104 21 4.67

CDMW-4 29 17.85 7.23 37 5.58

CDMW-5 29.34 17.5 193 66 4.97

CDMW-5D 27.7 18.04 3.35 75 4.95

CDMW-6 9.56 17.22 551 54 6.67

CDMW-7 12.18 16.82 243 165 4.64

CDMW-8 4.7 16.5 19.6 98 4.7

CDMW-8D 5.9 IWV IWV IWV IWV

CDMW-9 12.84 16.82 Off-Scale 162 5.33

CDMW-9D 14.3 17.43 11.7 175 5.31

Leachate Point N/A N/A N/A N/A N/A

IWV = Insufficient Water Volume for Determination
N/A = Parameter not analyzed at this location.
Note: Data Collected by Kevin Shields of Johnston County

6/1/2009 - 6/3/2009
Field Parameters

Johnston County C&D Landfill
Table 2

Richardson Smith Gardner and Associates, Inc.



Constituents SWSL 2L CDMW-1 CDMW-2 CDMW-3 CDMW-4 CDMW-5 CDMW-5D CDMW-6 CDMW-7 CDMW-8 CDMW-9 CDMW-9D SW-1

Inorganic
Antimony 6 1.4 ND 0.2 J 0.1 J 0.8 J 0.8 J 0.2 J 0.1 J 0.4 J 0.1 J 0.2 J ND 0.2 J

Arsenic 10 50 31 3.7 J 0.9 J 0.2 J 1.5 J 0.3 J 5.6 J 2.3 J 0.7 J 20 19 2.1 J

Barium 100 2000 81.8 J 135 64.2 J 2.2 J 40.4 J 10.4 J 46.2 J 77.7 J 19.8 J 110 9.6 J 77.5 J

Beryllium 1 4 ND 0.1 J 0.7 J 0.1 J 0.7 J 0.1 J 2 1 0.5 J 1 ND 0.1 J

Cadmium 1 1.75 ND 0.1 J 0.2 J 0.1 J 0.4 J 0.1 J 0.4 J 1 ND 1 0.1 J 0.1 J

Cobalt 10 70 2.1 J 6.7 J 6.8 J 0.8 J 8.6 J 5.3 J 20 11 2.8 J 120 33 7.7 J
Copper 10 1000 1 J 1.9 J 13 4 J 23 2 J 24 48 1.4 J 72 0.2 J 3 J
Iron 300 300 29280 100000 5840 12940 36950 1207 77200 23450 2539 310000 9040 ND

Lead 10 15 1.5 J 2.6 J 4.3 J 0.5 J 11 0.3 J 33 14 0.6 J 68 0.1 J 2.8 J

Manganese 50 50 332 615 132 34 J 462 65 J 832 122 31 J 6066 1669 ND

Mercury 0.2 1.05 ND 0.1 J ND 0.09 J 0.08 J 0.48 0.04 J 0.05 J ND 0.04 J 0.08 J ND

Nickel 50 100 0.8 J 2.2 J 31.8 J 3.4 J 21 J 4.4 J 42.9 J 10.9 J 4.9 J 78 8.7 J 3 J

Selenium 10 50 0.3 J 4.9 J 0.3 J ND 1.4 J 0.9 J 0.8 J 3.8 J 1.4 J 2.6 J 0.9 J 0.4 J

Silver 0.01 17.5 ND 0.1 J ND ND 0.1 J ND 0.1 J ND ND 0.4 J ND ND

Total Chromium 10 50 0.3 J 1.5 J 25 0.1 J 10 0.4 J 29 11 0.9 J 48 ND 3.2 J

Vanandium 25 3.5 5.7 J 4.8 J 1.5 J 0.5 J 7.8 J 0.8 J 16.3 J 15.8 J 2.6 J 28 0.4 J 8.7 J

Thallium 5 0.28 ND 0.1 J ND ND ND ND ND ND ND 0.1 J ND ND

Zinc 10 1050 3 J 2.9 J 29 8.9 J 104 8.1 J 234 34 20 576 5.9 J 18
Organic
1,1-Dichloroethane 5 70 ND ND ND 0.5 J 1.7 J 5.1 ND 1.9 J ND 7.9 9.2 ND

1,1-Dichloroethene 5 7 ND ND ND ND ND ND ND ND ND 0.2 J 0.3 J ND

1,2-Dichlorobenzene 5 24 ND 0.5 J ND ND ND ND ND ND ND 0.3 J 0.3 J ND

1,2-Dichloroethane 1 0.38 ND ND ND ND ND ND ND ND ND 0.7 J 0.7 J ND

1.2-Dichloropropane 1 0.51 ND ND ND ND ND 0.8 J ND ND ND 1.7 1.8 ND

1,4-Dichlorobenzene 1 1.4 0.6 J 2.3 ND ND ND 0.4 J ND ND ND 4.1 4.3 ND

2-Butanone 100 4200 2.4 J 5 J 5.4 J ND 1 J ND 3.1 J ND 6.8 J ND 4.5 J 7.5 J

2-Hexanone 50 280 ND 1.3 J 1 J ND ND ND ND ND 1.7 J ND 1 J 1.8 J

Acetone 100 700 6.3 J 12.2 J 9.8 J 5.7 J 4.2 J 7.4 J 7.7 J 3 J 14.9 J 4 J 9.2 J 16.2 J

Benzene 1 1 1.1 2.5 ND ND ND 0.4 J ND 0.3 J ND 1.8 1.3 ND

Chlorobenzene 3 50 1 J ND ND ND ND 0.3 J ND 0.2 J ND 4.9 5 ND

Chloromethane 1 2.6 0.4 J ND ND ND ND ND ND ND ND ND ND ND

Cis-1,2-Dichloroethene 5 70 ND 0.4 J ND ND 1 J 3.5 J ND 1.2 J ND 19.4 19.6 ND

Methylene Chloride 1 4.6 0.2 J ND ND ND 0.4 J ND 2.5 0.7 J ND 1.9 0.9 J ND

Tetrachloroethene 1 0.7 ND ND ND ND 0.2 J 0.7 J ND 0.3 J ND 0.9 J 1.5 ND

Toluene 1 1 ND ND ND ND ND ND ND ND ND ND ND 0.9 J

Trans-1,2-Dichloroethene 5 100 ND ND ND ND ND ND ND ND ND 0.3 J 0.2 J ND

Trichloroethene 1 2.8 ND ND ND ND 0.2 J 0.8 J ND 0.4 J ND 1.3 1.5 ND

Trichlorofluoromethane 1 2.1 ND ND ND ND ND 0.3 J ND ND ND ND ND ND
Vinyl Chloride 1 0.015 ND ND ND ND ND ND ND ND ND 1.7 1.2 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.

6/1/2009 - 6/3/2009
Detected Inorganic and Organic Constituents

Johnston County C&D Landfill
Table 3

Richardson Smith Gardner and Associates, Inc.



Location Parameter Result
Detection 

Limit
Test 
Units %ND Normality Test

Statistically 
Significant?

2nd statistical 
Analysis Test

CDMW-5D 1,1-Dichloroethane 5.1 <5 ug/l 11.53 Y PPL (99% EPA) N --- ---
CDMW-9 1,1-Dichloroethane 7.9 <5 ug/l 11.53 Y PPL (99% EPA) N --- ---

CDMW-9D 1,1-Dichloroethane 9.2 <5 ug/l 11.53 Y PPL (99% EPA) N --- ---
CDMW-9 1,2-Dichloropropane 1.7 <1 ug/l 47 N NPPL N --- ---

CDMW-9D 1,2-Dichloropropane 1.8 <1 ug/l 47 N NPPL N --- ---
CDMW-2 1,4-Dichlorobenzene 2.3 <1 ug/l 34.6 Y PPL (99% EPA) N --- ---
CDMW-9 1,4-Dichlorobenzene 4.1 <1 ug/l 34.6 Y PPL (99% EPA) N --- ---

CDMW-9D 1,4-Dichlorobenzene 4.3 <1 ug/l 34.6 Y PPL (99% EPA) N --- ---
CDMW-9D Arsenic 0.019 <0.010 mg/l 11.53 N NPPL Y Y MCL-PTI 
CDMW-9 Arsenic 0.02 <0.010 mg/l 11.53 N NPPL N --- ---
CDMW-1 Arsenic 0.031 <0.010 mg/l 11.53 N NPPL N --- ---
CDMW-9 Barium 0.11 <0.100 mg/l 17.64 Y PPL (99% EPA) N --- ---
CDMW-2 Barium 0.135 <0.100 mg/l 17.64 Y PPL (99% EPA) N --- ---
CDMW-1 Benzene 1.1 <1 ug/l 34.28 N NPPL N --- ---

CDMW-9D Benzene 1.3 <1 ug/l 34.28 N NPPL N --- ---
CDMW-9 Benzene 1.8 <1 ug/l 34.28 N NPPL N --- ---
CDMW-2 Benzene 2.5 <1 ug/l 34.28 N NPPL N --- ---
CDMW-7 Beryllium 0.001 <0.001 mg/l 26.92 N NPPL N --- ---
CDMW-9 Beryllium 0.001 <0.001 mg/l 26.92 N NPPL N --- ---
CDMW-6 Beryllium 0.002 <0.001 mg/l 26.92 N NPPL N --- ---
CDMW-7 Cadmium 0.001 <0.001 mg/l 23.52 N NPPL N --- ---
CDMW-9 Cadmium 0.001 <0.001 mg/l 23.52 N NPPL N --- ---
CDMW-9 Chlorobenzene 4.9 <3 ug/l 58.82 N NPPL N --- ---

CDMW-9D Chlorobenzene 5 <3 ug/l 58.82 N NPPL N --- ---
CDMW-9 Cis-1,2-Dichloroethene 19.4 <5 ug/l 0 Y PPL (99% EPA) N --- ---

CDMW-9D Cis-1,2-Dichloroethene 19.6 <5 ug/l 0 Y PPL (99% EPA) N --- ---
CDMW-7 Cobalt 0.011 <0.010 mg/l 11.42 N NPPL N --- ---
CDMW-6 Cobalt 0.02 <0.010 mg/l 11.42 N NPPL Y Y MCL-PTI 

CDMW-9D Cobalt 0.033 <0.010 mg/l 11.42 N NPPL Y Y MCL-PTI 
CDMW-9 Cobalt 0.12 <0.010 mg/l 11.42 N NPPL N --- ---
CDMW-3 Copper 0.013 <0.010 mg/l 25 N NPPL N --- ---
CDMW-5 Copper 0.023 <0.010 mg/l 25 N NPPL N --- ---
CDMW-6 Copper 0.024 <0.010 mg/l 25 N NPPL N --- ---
CDMW-7 Copper 0.048 <0.010 mg/l 25 N NPPL N --- ---
CDMW-9 Copper 0.072 <0.010 mg/l 25 N NPPL N --- ---
CDMW-5 Lead 0.011 <0.010 mg/l 11.42 N NPPL N --- ---

6/1/2009 - 6/3/2009
Statistical Analysis Summary

Johnston County C&D Landfill
Table 4

Richardson Smith Gardner and Associates, Inc.



Location Parameter Result
Detection 

Limit
Test 
Units %ND Normality Test

Statistically 
Significant?

2nd statistical 
Analysis Test

6/1/2009 - 6/3/2009
Statistical Analysis Summary

Johnston County C&D Landfill
Table 4

CDMW-7 Lead 0.014 <0.010 mg/l 11.42 N NPPL N --- ---
CDMW-6 Lead 0.033 <0.010 mg/l 11.42 N NPPL Y Y MCL-PTI 
CDMW-9 Lead 0.068 <0.010 mg/l 11.42 N NPPL N --- ---

CDMW-5D Mercury 0.00048 <0.0002 mg/l 0 N NPPL N --- ---
CDMW-9 Methylene Chloride 1.9 <1 ug/l 58 N NPPL N --- ---

CDMW-5D Methylene Chloride 2.5 <1 ug/l 58 N NPPL N --- ---
CDMW-9 Nickel 0.078 <0.050 mg/l 12.5 N NPPL N --- ---

CDMW-9D Tetrachloroethene 1.5 <1 ug/l 44.4 N NPPL N --- ---
CDMW-5 Total Chromium 0.01 <0.010 mg/l 13.63 N NPPL N --- ---
CDMW-7 Total Chromium 0.011 <0.010 mg/l 13.63 N NPPL N --- ---
CDMW-3 Total Chromium 0.025 <0.010 mg/l 13.63 N NPPL Y Y MCL-PTI 
CDMW-6 Total Chromium 0.029 <0.010 mg/l 13.63 N NPPL N --- ---
CDMW-9 Total Chromium 0.048 <0.010 mg/l 13.63 N NPPL N --- ---
CDMW-9 Trichloroethene 1.3 <1 ug/l 47 N NPPL N --- ---

CDMW-9D Trichloroethene 1.5 <1 ug/l 47 N NPPL N --- ---
CDMW-9 Vanadium 0.028 <0.025 mg/l 25 N NPPL N --- ---

CDMW-9D Vinyl Chloride 1.2 <1 ug/l 47 N NPPL N --- ---
CDMW-9 Vinyl Chloride 1.7 <1 ug/l 47 N NPPL N --- ---
CDMW-8 Zinc 0.02 <0.010 mg/l 7.5 N NPPL N --- ---
CDMW-3 Zinc 0.029 <0.010 mg/l 7.5 N NPPL N --- ---
CDMW-7 Zinc 0.034 <0.010 mg/l 7.5 N NPPL N --- ---
CDMW-5 Zinc 0.104 <0.010 mg/l 7.5 N NPPL N --- ---
CDMW-6 Zinc 0.234 <0.010 mg/l 7.5 N NPPL N --- ---
CDMW-9 Zinc 0.576 <0.010 mg/l 7.5 N NPPL N --- ---

Legend:
%ND Method chosen due to percent non-detects
PPL Parametric Prediction Limit
NPPL Non-parametric Prediction Interval

Shading indicates statistical significance.

Richardson Smith Gardner and Associates, Inc.
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Monitoring Well Information





































Appendix B

Laboratory Analytical Report

































Appendix C

Time Vs. concentration Graphs
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 1,1-Dichloroethane
 Multi-Well Time-Series Graph
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 1,2-Dichloropropane
 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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 Beryllium
 Multi-Well Time-Series Graph
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 Cis-1,2-Dichloroethene
 Multi-Well Time-Series Graph
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 Cadmium
 Multi-Well Time-Series Graph
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 Chlorobenzene
 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

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

50

100

150

200

250

300

CDMW-6 CDMW-5 CDMW-9 CDMW-7

8/
19

/2
00

3

6/
15

/2
00

4

4/
13

/2
00

5

2/
9/

20
06

12
/8

/2
00

6

10
/6

/2
00

7

8/
3/

20
08

6/
1/

20
09



 Page 1

 Mercury
 Multi-Well Time-Series Graph
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 Nickel
 Multi-Well Time-Series Graph
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 Methylene Chloride
 Multi-Well Time-Series Graph
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 Total Chromium
 Multi-Well Time-Series Graph
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 Tetrachloroethene
 Multi-Well Time-Series Graph
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 Vinyl Chloride
 Multi-Well Time-Series Graph

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

2

4

6

8

10

CDMW-9 CDMW-9D

8/
19

/2
00

3

6/
15

/2
00

4

4/
13

/2
00

5

2/
9/

20
06

12
/8

/2
00

6

10
/6

/2
00

7

8/
3/

20
08

6/
1/

20
09



 Page 1

 Zinc
 Multi-Well Time-Series Graph
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 Vanadium
 Multi-Well Time-Series Graph

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

50

100

150

200

250

300

CDMW-9

8/
19

/2
00

3

6/
15

/2
00

4

4/
13

/2
00

5

2/
9/

20
06

12
/8

/2
00

6

10
/6

/2
00

7

8/
3/

20
08

6/
1/

20
09


