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Haywood County Solid Waste Management 
278 Recycle Road 
Clyde, North Carolina 28721 
 
Attention: Mr. Stephen King 
  Solid Waste Director 
 
Subject:  Report of Groundwater Quality Results & Statistical Analysis   
  First Semi-Annual Sampling Event of 2013 
  Closed Francis Farm Landfill 
  Permit Number: 44-03 
  Haywood County, North Carolina 
  BLE Project Number J12-1957-33 
 
Dear Mr. King: 
 
As authorized, Bunnell-Lammons Engineering, Inc. (BLE) has performed the statistical analysis of 
groundwater quality data obtained from the subject site.  The enclosed report describes the work 
performed and presents the results obtained with our conclusions.  The purpose of this work was to 
statistically compare the laboratory analytical results of groundwater samples from the background 
monitoring wells to the downgradient monitoring wells at the subject closed municipal solid waste 
(MSW) landfill in accordance with Title 15A NCAC 13B .1632 (g), (h), and (i).  This report of the 
sampling and statistical analysis has been prepared for submittal to the North Carolina Division of 
Waste Management (NCDWM) in accordance with Rule 15A NCAC 13B .1632 (j). 
 
We appreciate the opportunity to serve as your geological consultant on this project and look 
forward to working with you on future projects.  If you have any questions, please contact us at 
(864) 288-1265. 
 
Sincerely, 
BUNNELL-LAMMONS ENGINEERING, INC.  
 
 
 
Trevor J. Benton, L.G.     Mark S. Preddy, L.G.    
Project Geologist     Senior Geologist 
Licensed, North Carolina No. 2025   Licensed, North Carolina No. 1043 
 
 
cc: Ms. Elizabeth Werner – NC DENR Solid Waste Section, 217 West Jones Street, Raleigh, 

North Carolina 27603 
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PROJECT INFORMATION 
 
The subject closed municipal solid waste landfill site is located in Haywood County, North Carolina, 
approximately two miles northeast of Waynesville on Francis Farm Road (Figure 1).  The landfill 
has five groundwater monitoring wells consisting of two upgradient (MW-4 and MW-5) and three 
downgradient wells (MW-1A, MW-2A, and MW-3A).  Additionally, there are three surface water 
sampling locations consisting of one upgradient (SW-1) and two downgradient (SW-2 and Blanton 
Branch) sampling points.  Between summer of 2010 and winter of 2012, 24 new monitoring wells 
[MW-6 through MW-15 (summer 2010); MW-16 through MW-21 (fall 2011); and MW-14D 
through MW-25 (winter 2012)] were installed at the facility as part of the assessment monitoring 
plan.  The facility currently has a total of 29 groundwater monitoring wells.  
 
BLE was retained by Haywood County to prepare the semi-annual sampling reports for 2013.  
Historical data from multiple sources and in multiple formats had to be gathered and synthesized into 
this report. 
 
This report presents data from the first semi-annual sampling event in 2013 for the site.  The water 
samples were collected and analyzed as required by North Carolina's regulations for operation of 
municipal solid waste landfills.  This report incorporates the last twenty-seven sampling events for 
wells MW-1A, MW-2A, MW-3A, MW-4 and MW-5 between February 1999 and February 2013.  
Additionally, this is the fifth (N5) sampling event for newly installed (2010) wells MW-6 through 
MW-15, the third baseline sampling event (N3) for newly installed (2011) wells MW-16 through 
MW-21, and the first baseline sampling event (N1) for newly installed (2012) wells MW-14D 
through MW-25. 
 
 

FIELD ACTIVITIES, SAMPLING, AND ANALYSIS 
 
Groundwater and surface water samples were collected for the first semi-annual sampling event of 
2013 by personnel from Pace Analytical Services, Inc. (Pace) of Asheville, North Carolina on 
February 18-21, 2013.  Groundwater samples were collected from each of the 29 groundwater 
monitoring well locations associated with the facility.  Additionally, three on-site surface water 
locations were sampled during the event. The groundwater samples were analyzed in the laboratory 
for North Carolina’s Appendix II list of volatile organic compounds (VOCs) and metals, pesticides, 
and cyanide and in the field for pH, specific conductance, turbidity, and temperature.  The surface 
water samples were analyzed in the laboratory for North Carolina’s Appendix II list of VOCs and 
metals, and in the field for pH, specific conductance, and temperature.  Summary tables of analytical 
results are attached in Appendix A (groundwater) and Appendix B (surface water).  A copy of the 
Pace laboratory and field data is included in Appendix C.   
 
 

GROUNDWATER FLOW 
 
The water level data collected during the groundwater sampling is presented in Table 1. A water 
table surface elevation contour map featuring the new survey elevation data is presented as Figure 2 
along with generalized groundwater flow directions. 
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SUMMARY OF LABORATORY RESULTS 
 
Groundwater 
 
Total metal detections in groundwater during the current sampling event included: 

 
 total barium (29 wells); 
 total beryllium (1 well); 
 total cadmium (1 well); 
 total chromium (7 wells); 
 total cobalt (9 wells);  
 total copper (6 wells);  
 total lead (1 well); 
 total nickel (8 wells); 
 total vanadium (7 wells); and  
 total zinc (14 wells).   

 
VOC detections in groundwater included: 
 

 benzene (4 wells); 
 chlorobenzene (4 wells); 
 chloroethane (6 wells); 
 carbon disulfide (2 wells); 
 1,2-dichlorobenzene (7 wells); 
 1,4-dichlorobenzene (11 wells);  
 1,1-dichloroethane (12 wells);  
 1,2-dichloroethane (4 wells); 
 cis-1,2-dichloroethene (12 wells); 
 dichloromethane (2 wells); 
 tetrachloroethene (2 wells);  
 toluene (1 well); 
 trichloroethene (2 wells);  
 total xylenes (2 wells); and 
 naphthalene (1 well). 

 
The concentrations of the following constituents were detected above North Carolina’s maximum 
contaminant levels1 (MCLs): 
 

 total barium (MW-13 and MW-23); 
 total cadmium (MW-23); 
 total chromium (MW-12, MW-23, and MW-25); 
 total nickel (MW-23); 
 benzene (MW-4, MW-5, MW-13, and MW-14); 

                                                
1 North Carolina Department of Environment and Natural Resources (NCDENR), Classifications of Water Quality Standards, Section 15A 
NCAC 2L.202, December 1, 2005. 
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 1,2-dichlorobenzene (MW-14); 
 1,4-dichlorobenzene (MW-14); 
 1,1-dichloroethane (MW-3A, MW-4, and MW-5); 
 1,2-dichloroethane (MW-4, MW-7, MW-19, and MW-19D); 
 dichloromethane (MW-4); 
 tetrachloroethene (MW-4 and MW-5); and 
 trichloroethene (MW-4 and MW-5). 

 
Summary tables of the current and historical detected concentrations in groundwater are included in 
Appendix A (estimated “J-flag” values [i.e., estimated values between the method detection limit 
and the reporting limit] are also included with the laboratory data in Appendix C, but not on the 
summary tables). 
 
Surface Water 
Concentrations of total barium (3 locations) were detected in the surface water samples during the 
current sampling event.  None of the concentrations were above established North Carolina surface 
water2 MCL.  Additionally, no VOCs were detected in the surface water samples.  Summary tables 
of the current and historical detected concentrations in surface water are included in Appendix B 
(estimated “J-flag” values are also included with the laboratory data in Appendix C, but not on the 
summary tables). 
 
 

STATISTICAL METHODS PERFORMED 
 
The purpose of performing statistical analysis of groundwater quality data is to determine if a 
release of leachate has occurred from the landfill cells to the groundwater at the site.  The US EPA 
has prepared a guidance document for evaluating groundwater quality data titled Statistical Analysis 
of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance (March 2009).  The 
procedures and methodology used for data analysis of this project are consistent with this US EPA 
guidance document, and meet or exceed the performance criteria specified in the North Carolina 
solid waste management rules Title 15A NCAC 13B .1632(g-i).  Four methods of statistical analysis 
were performed depending on the number of detected concentrations and the distribution of the data 
for a specific compound, as follows: 
 
1. If 15% to 90% of the data were not detected, the one-way non-parametric analysis of variance 

(ANOVA) Kruskal-Wallis rank-sum test was performed; 
 
2. If less than 15% of the data were not detected, and if the data was normally distributed and 

homogeneous, then one-way parametric ANOVA was performed.  If the data were not normally 
distributed and homogeneous, then a non-parametric type test was used (Kruskal-Wallis); 

 
3. Alternatively, if greater than 50% of the data were not detected, Poisson Prediction Limits may 

be performed, or if less than 50% of the data were not detected, Normal Prediction Limits may 
be performed; and 

                                                
2 North Carolina Department of Environment and Natural Resources, “Redbook”, Surface Waters and Wetlands Standards, Section 15A 
NCAC 02B.0100, .0200, and .0300, May 1, 2007. 
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4. Intrawell comparisons were performed, if necessary, using Shewhart-CUSUM control charts. 
 
It is important to note that the nature of the statistical procedures applied to the data frequently leads 
to false positives, which result in statistically significant increases (SSI).  These false positives are 
inherent to the statistical procedures themselves and are a result of the insufficiency of the 
mathematical equations to represent the multiple factors affecting the groundwater quality variability 
at a given site.  Furthermore, a clear distinction should be made between the terms “calculated SSI” 
and “validated SSI.”  A calculated SSI is the result of the application of mathematical equations to 
evaluate variability of water quality data over time by mathematical means.  A validated SSI is 
determined when, based on a review of the data set as a whole, it can be concluded that the 
calculated statistical significance might be a function of a release of leachate to groundwater, and not 
a function of natural variability and/or other conditions. 
 
 

SUMMARY OF STATISTICAL RESULTS 
 
The statistical analysis was performed on constituents that have been historically detected above the 
laboratory reporting limit, and have been detected during the current sampling event.  Estimated “J-
flag” values are not statistically analyzed.  The statistical results summarized on Table 2 and 
included in Appendix D indicate that: 
 
1. The Poisson Prediction Limit test performed for total antimony, total arsenic, total beryllium, 

total mercury, total silver, total vanadium, acetone, carbon disulfide, chlorobenzene, 
chloroethane, 1,4-dichlorobenzene, 1,2-dichloroethane, 1,1-dichloroethene, cis-1,3-
dichloropropene, ethylbenzene, toluene, vinyl chloride, and total xylenes did not calculate SSIs. 
However, the Poisson Prediction Limit and Wilcoxon tests performed on 1,2-dichlorobenzene 
calculated SSIs for wells MW-7, MW-11, MW-14 and MW-15. 

 
2. The Kruskal-Wallis, Shewart-CUSUM, and Trend tests used for total barium, total cadmium, 

total chromium, total cobalt, total copper, total lead, total nickel, total selenium, total zinc, 
benzene, 1,1-dichloroethane, cis-1,2-dichloroethene, dichloromethane, tetrachloroethene, and 
trichloroethene did not calculate SSIs.  However, an SSI was calculated for total cobalt in well 
MW-3A; and 

 
3. There is currently an insufficient database to perform statistical analysis for total cobalt in well 

MW-3A and for naphthalene.  These constituents/wells will be statistically analyzed in the 
future after the minimum required number of sampling events has been performed. 

 
Multiple VOC detections have been observed in the background wells during the current and 
historical sampling events for benzene, chloroethane, 1,4-dichlorobenzene, 1,1-dichloroethane, 1,2-
dichloroethane, cis-1,2-dichloroethene, dichloromethane, tetrachloroethene, trichloroethene, and total 
xylenes. 
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CONCLUSION 
 
The current sampling event represents the fifth (N5) sampling event for wells MW-6 through MW-
15, the third (N3) baseline sampling event for new wells MW-16 through MW-21, and first (N1) 
baseline sampling event for new wells MW-14D through MW-25 installed in association with the 
assessment monitoring phase of the landfill.  The data from the new wells has been added to the 
statistical database, but a minimum of four to nine sampling events are necessary for the appropriate 
statistical processes to be run on the data from the new wells. As additional laboratory data becomes 
available for these wells during the following sampling events, statistical methods will be used to 
evaluate statistical significance. 
 
Concentrations of total metals (groundwater and surface water) and VOCs (groundwater) were 
detected at the site.  Groundwater concentrations of total barium, total cadmium, total chromium, 
total nickel, benzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,1-dichloroethane, 1,2-
dichloroethane, dichloromethane, tetrachloroethene, and trichloroethene were detected above North 
Carolina’s MCL in several monitoring wells.  No concentrations of total metals or VOCs were 
detected above North Carolina’s surface water MCLs. 
 
The detected concentrations of total metals are most likely naturally occurring and related to sample 
turbidity.  Metal cations typically adsorb to the surface of platy particles (clay and silt).  Therefore, 
turbidity of the groundwater and surface water samples will relate to detected concentrations of the 
metal cations. Consequently, the metal concentrations detected should be considered natural 
background concentrations. 
 
A NCDWM-approved groundwater assessment is currently in progress at the facility.  Two phases 
of well installation and sampling are complete and have been reported to the NCDWM.  Phase I 
included monitoring wells MW-6 through MW-15.  Phase II included the monitoring wells MW-16 
through MW-21.  The Phase III well installations were conducted in December 2012 and included 
monitoring wells MW-14D through MW-25.  A report of the Phase III assessment is in progress.  
The laboratory analyses results contained herein includes the assessment wells from all three phases, 
plus the previously existing compliance wells.   
 
The approved groundwater sampling matrix at the site includes the Appendix II list of VOCs and 
metals, pesticides, and cyanide.  The next regularly scheduled groundwater sampling event will be 
conducted in August 2013. 



 

 

TABLES



TABLE 1

GROUNDWATER MONITORING WELL CONSTRUCTION AND GROUNDWATER ELEVATION DATA
Haywood County Closed Landfill, Francis Farm

Haywood County, North Carolina
BLE Project Number J12-1957-33

2/18-21/2013
Well Northing Easting Meas. Pt. Gnd. Surface *Depth to Depth to Water Total Borehole Screen Well Well Top of Rock Top of

Well Location (feet) (feet) Elevation Elevation Water (bgs) Water (bmp) Elevation Depth (bgs) Depth (bgs) Type Monitors Depth (bgs) Rock Elev.
MW-1 On-Site 662,529.13 822,317.14 2,666.59 2,663.72 >33.13 >36 <2630.59 UK UK - UK UK - UK UK UK UK UK
MW-1A On-Site 662,590.73 822,083.15 2,690.88 2,687.97 40.79 43.70 2,647.18 UK UK - UK UK - UK UK UK UK UK
MW-2A On-Site 662,347.08 822,814.69 2,643.78 2,640.98 20.33 23.13 2,620.65 27.0 12.0 - 27.0 2,629.0 - 2,614.0 II PWR/BR 18.0 2,623.0
MW-3A On-Site 661,921.62 823,026.22 2,674.29 2,671.59 32.22 34.92 2,639.37 UK UK - UK UK - UK UK UK UK UK
MW-4 On-Site 661,420.29 822,245.39 2,789.47 2,786.88 68.88 71.47 2,718.00 UK UK - UK UK - UK UK UK UK UK
MW-5 On-Site 661,286.31 822,167.91 2,797.08 2,797.37 76.17 75.88 2,721.20 94.0 73.1 - 88.1 2,724.3 - 2,709.3 II PWR 89.0 2,708.4

Groundwater Monitoring Wells MW-6 through MW-25 Installed by BLE
MW-6 Off-Site 662,941.12 822,167.78 2,612.63 2,613.03 6.08 5.68 2,606.95 12.5 2.3 - 12.3 2,610.7 - 2,600.7 II Res/Collv 12.5 2,600.5
MW-7 Off-Site 662,800.72 822,584.39 2,621.33 2,621.48 6.23 6.08 2,615.25 24.0 4.0 - 19.0 2,617.5 - 2,602.5 II Collv/Allv NE NE
MW-8 Off-Site 662,619.60 822,989.68 2,620.05 2,620.25 5.05 4.85 2,615.20 19.0 3.0 - 13.0 2,617.3 - 2,607.3 II Alluvial NE NE
MW-9 Off-Site 662,309.84 823,295.25 2,618.67 2,619.19 2.40 1.88 2,616.79 19.0 2.0 - 12.0 2,617.2 - 2,607.2 II Alluvial NE NE
MW-10 Off-Site 661,947.33 823,365.59 2,623.60 2,623.96 1.77 1.41 2,622.19 15.0 2.0 - 12.0 2,622.0 - 2,612.0 II Alluvial NE NE
MW-11 On-Site 661,509.39 822,572.73 2,756.22 2,756.46 79.11 78.87 2,677.35 100.0 70.8 - 85.8 2,685.7 - 2,670.7 II BR 71.0 2,685.5
MW-12 Off-Site 661,078.94 822,142.39 2,803.11 2,800.28 72.74 75.57 2,727.54 90.0 64.8 - 79.8 2,735.5 - 2,720.5 II BR 64.0 2,736.3
MW-13 On-Site 661,377.43 821,791.88 2,799.14 2,799.51 84.41 84.04 2,715.10 127.0 74.0 - 89.0 2,725.5 - 2,710.5 II PWR/BR 81.0 2,718.5
MW-14 On-Site 661,894.81 821,755.37 2,770.34 2,770.64 86.62 86.32 2,684.02 120.0 93.8 - 108.8 2,676.8 - 2,661.8 II BR 33.0 2,737.6
MW-14D On-Site 661,878.59 821,754.85 2,771.63 2,772.05 145.51 145.09 2,626.54 250.5 202.0 - 212.0 2,570.0 - 2,560.0 II BR 41.0 2,731.0
MW-15 On-Site 662,338.59 821,896.86 2,719.57 2,716.89 79.83 82.51 2,637.06 163.0 75.8 - 90.8 2,641.1 - 2,626.1 II BR 19.0 2,697.9
MW-16 Off-Site 661,203.62 821,457.75 2,716.16 2,716.29 59.64 59.51 2,656.65 70.0 54.8 - 69.8 2,661.5 - 2,646.5 II PWR/BR 63.0 2,653.3
MW-16D Off-Site 661,192.49 821,467.73 2,716.28 2,716.57 74.46 74.17 2,642.11 150.0 116.0 - 126.0 2,600.6 - 2,590.6 II BR 81.0 2,635.6
MW-17 Off-Site 661,739.15 821,178.09 2,664.77 2,665.07 53.69 53.39 2,611.38 73.0 49.8 - 64.8 2,615.3 - 2,600.3 II PWR/BR 63.0 2,602.1
MW-18 Off-Site 662,150.91 821,256.31 2,620.91 2,620.93 24.65 24.63 2,596.28 41.0 25.8 - 40.8 2,595.1 - 2,580.1 II BR 22.0 2,598.9
MW-19 Off-Site 662,965.29 822,624.55 2,615.08 2,615.29 6.52 6.31 2,608.77 21.0 5.5 - 20.5 2,609.8 - 2,594.8 II Allv/Res NE NE
MW-19D Off-Site 662,952.84 822,617.92 2,615.33 2,615.62 6.04 5.75 2,609.58 59.0 53.9 - 58.9 2,561.7 - 2,556.7 II PWR NE NE
MW-20 Off-Site 661,973.29 823,503.41 2,621.94 2,622.13 2.03 1.84 2,620.10 15.5 5.3 - 15.3 2,616.8 - 2,606.8 II Alluvial NE NE
MW-20D Off-Site 661,973.43 823,494.68 2,621.94 2,622.12 0.45 0.27 2,621.67 69.0 60.0 - 65.0 2,562.1 - 2,557.1 II PWR NE NE
MW-21 Off-Site 661,424.40 823,203.28 2,658.37 2,658.72 20.18 19.83 2,638.54 36.0 18.8 - 33.8 2,639.9 - 2,624.9 II Residuum NE NE
MW-22 Off-Site 661,046.30 820,724.07 2,599.86 2,600.00 1.76 1.63 2,598.23 25.0 4.0 - 24.0 2,596.0 - 2,576.0 II Alluvial NE NE
MW-23 Off-Site 663,169.77 822,719.36 2,611.43 2,611.63 1.56 1.37 2,610.06 24.0 3.8 - 23.8 2,607.8 - 2,587.8 II Alluvial NE NE
MW-24 Off-Site 662,019.81 823,641.42 2,625.80 2,626.04 4.01 3.77 2,622.03 35.0 7.5 - 27.5 2,618.5 - 2,598.5 II Collv/PWR/BR 15.0 2,611.0
MW-25 Off-Site 661,488.76 822,382.32 2,756.31 2,756.67 229.72 229.36 2,526.95 259.5 249.3 - 259.3 2,507.4 - 2,497.4 II BR 62.0 2,694.7

Notes:
All survey data provided by McGill Associates, all units in feet. Measuring Point Elevation is top of casing BR & PWR = Bedrock & Partially Weathered Rock
*DTW from bgs values have been calculated from survey data provided by McGill Associates. II = Type II well Res = Residuum
All values shown to the nearest 0.1-ft have been rounded. NE = Not encountered Collv = Colluvium
Water levels measured on 2/18-21/13 by Pace UK = Unknown, information is not available Allv = Alluvium
MW-1, -1A, -2A, -3A, -4, -5 installed by others.  MW-6 through MW-25 installed by BLE.

Screen
Elevation

 Table 1 GWM updated of Francis Farm GW Stats 1st 2013
Prepared by: IAI

Checked by: PJVH



TABLE 2

SUMMARY OF STATISTICAL ANALYSIS RESULTS
Haywood County Closed Landfill, Francis Farm

Haywood County, North Carolina
BLE Project Number J12-1957-33

Chemical/ Percent Primary Primary Secondary Secondary SSI
Compound ND Statistical Test Pass/Fail Statistical Test Pass/Fail Calculated
Total Antimony 99% Poisson Prediction Limits Pass - - No
Total Arsenic 90% Poisson Prediction Limits Pass - - No
Total Barium * 3% Kruskal-Wallis Fail Shewart-CUSUM or Trend Test Pass No
Total Beryllium 97% Poisson Prediction Limits Pass - - No
Total Cadmium 86% Kruskal-Wallis Pass - - No
Total Chromium 63% Kruskal-Wallis Pass - - No
Total Cobalt 49% Kruskal-Wallis Fail Shewart-CUSUM or Trend Test Pass (4) No
Total Copper 72% Kruskal-Wallis Pass - - No
Total Lead 83% Kruskal-Wallis Pass - - No
Total Mercury 95% Poisson Prediction Limits Pass - - No
Total Nickel 58% Kruskal-Wallis Pass - - No
Total Selenium 90% Kruskal-Wallis Pass - - No
Total Silver 93% Poisson Prediction Limits Pass - - No
Total Vanadium 71% Poisson Prediction Limits Pass - - No
Total Zinc 41% Kruskal-Wallis Pass - - No
Acetone 99% Poisson Prediction Limits Pass - - No

Benzene 68% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)
Carbon Disulfide 99% Poisson Prediction Limits Pass - - No
Chlorobenzene 86% Poisson Prediction Limits Pass - - No

Chloroethane 58% Poisson Prediction Limits Pass - -
No (multiple historic detections in 

background wells)
1,2-Dichlorobenzene 81% Poisson Prediction Limits Fail Wilcoxon Fail Yes (7, 11, 14, 15)

1,4-Dichlorobenzene 61% Poisson Prediction Limits Pass - -
No (multiple historic detections in 

background wells)

1,1-Dichloroethane 28% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)

1,2-Dichloroethane 80% Poisson Prediction Limits Pass - -
No (multiple historic detections in 

background wells)
1,1-Dichloroethene 99% Poisson Prediction Limits Pass - - No

cis-1,2-Dichloroethene 24% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)
cis-1,3-Dichloropropene 99% Poisson Prediction Limits Pass - - No
Ethylbenzene 96% Poisson Prediction Limits Pass - - No

Dichloromethane 84% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)

Tetrachloroethene 72% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)
Toluene 91% Poisson Prediction Limits Pass - - No

Trichloroethene 73% Kruskal-Wallis Pass - -
No (multiple historic detections in 

background wells)
Vinyl Chloride 97% Poisson Prediction Limits Pass - - No

Total Xylenes 86% Poisson Prediction Limits Pass - -
No (multiple historic detections in 

background wells)
Naphthalene 93% Insufficient Data.  Not Tested. - - - -

Notes:
1.  MCL = Maximum Contaminant Level
2.  SSI = Statistically Significant Increase
3.  * = The dataset for total barium was not homogeneous and normally distributed.  Therefore, a non-parametric ANOVA
     testing procedure was used (Kruskal-Wallis) rather than parametric ANOVA.
4.  Well MW-3A does not have enough data for intrawell comparisons at this time (a minimum of 9 sampling events is required). 

Table 2
Francis Farm GW Stats 1st 2013

Prepared By: IAI 
Checked By: PJVH/MSP
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SUMMARY TABLES OF GROUNDWATER ANALYTICAL RESULTS 

























































 

 

APPENDIX B 
 

SUMMARY TABLES OF SURFACE WATER ANALYTICAL RESULTS 

























































 

 

APPENDIX C 
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