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Dear Mr. Rose:
Municipal Engineering Services Company, P.A. (MESCO) completed statistical analyses for the
Alexander County Closed Sanitary Landfill located in Taylersville, North Carolina. The analyses

were conducted for the purpose of determining, in comparison to background data, statistical
significance of constituents detected in the June-2001 sampling event.

Statistical Analysis Methodology

e

Inorganic Constituents MESCO conducted inter-well statistical analyses on inorganic
constituents detected in the aforementioned sampling event. Monitoring well MW-1A was defined
as the background well for the entire site®, and an upper tolerance limit (UTL) with a 95%
coverage was determined from the background data for each detected constituent at 95% level of
confidence. For each tested constituent, all of the detections with a level below the background
level were first screened out in order to minimize the total number of comparisons to be conducted.
An appropriate statistical analysis method was subsequently selected based on the percentage of
non-detects (%ND) in the historical background data of the constituent. The following table (Table
1) summarizes the methods used for four different %ND ranges.

Table 1. Statistical Analysis Methods for Various %ND Ranges

%ND | Analysis Method ND Substitution

%ND < 15% | Parametric tolerance limit ‘ 1/2ND
15% < %ND < 50% Parametric tolerance limit Cohen or 1/2 ND
50% < %ND < 90% Non-parametric tolerance limit 1/2 ND
90% < 9eND Poisson tolerance limit 172 ND

NOTE: For parametric tolerance interval, normality of the background data was checked, for the
method requires that the data be normally distributed.

*MW-1 was originally used as the background well for all the previous sampling events. Since this well has been found
io be contaminated, MW-1A will be used as the background well and MW-1 as a downgradient well for the June-2001
4 and all future sampling events.
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Groundwater Sampling and Statistical Analysis, Alexander County Closed Sanitary Landfill 2

A total of 11 inorganic constituents (antimony, barium, beryllium, chromium, cobalt, copper, lead,
nickel, thallium, vanadium, and zinc) were subject to interwell analysis. Arsenic was screened out
after initial screening as the background well showed the highest concentration of this constituent.
The Poisson method was used for antimony and thallium as their background data had %ND
greater than 90%. The non-parametric method was used for beryllium and nickel, for their
background data either had %ND greater than 50% but less than 90%, or was not normally
distributed. For all the other tested constituents the parametric method was used.

Volatile Organic Constituents (VOCs) Al historical VOC detections in the background well
(MW-1A) were pooled in order to determine the total number of detections, from which the
expected number of detections in a single downgradient monitoring point (y*) was derived by
using the Poisson prediction interval,! The parameter 3* is defined by the following equation:

. t2c 1\
¥ =cy+7+tc yll1+-= +Z

where

¢ = 1/n (n = number of background samples)

t is the one-sided value of Student’s £-Statistic at 95% confidence when the site-wide false
positive rate is maintained at 5%*

y is the number of events observed in n previous samples

y* is the expected number of events in a single future sample

*Gibbons, R. D., 1994, Statistical methods for groundwater monitoring: John Wiley & Sons, Inc., p. 12.

For each downgradient monitoring location showing any VOC detections, the number of detected
VOCs was counted with each detection being considered a “hit”. This number was then compared
with the expected number of detections derived from the background VOC data as previously
described. A statistically significant historical increase was declared with a 95% confidence level if
the number of VOC detections exceeded y*.

Results

Interwell analyses found no detected inorganic constituents to be statistically significant over
background. The analyses on detected VOCs, on the other hand, found eight downgradient wells to
be statistically significant based on their VOC counts. While the expected number of VOC
detections in a single downgradient well derived from the background data is 2.36, MW-1, MW-3,
MW-4R, MW-5, MW-7, MW-11, MW-12 and MW-15 all detected three or more VOCs in the
June-2001 sampling event, thus declared statistically significant.

Upon reviewing the detection history of VOCs at this site, it is evident that leaching of the landfill
leachate into the groundwater is occurring all around the perimeter of the landfill. This is inferred

¥The primary difference between the prediction interval method and the tolerance interval method is the prediction
interval attempts to include alf future comparisons (i.e. 100% coverage), whereas the tolerance interval only attempts to
include less than 100% of all future comparisons (typically 95%). It’s been suggested that the prediction intervat method
may result in an increased false positive rate if the number of background samples is not sufficiently large.
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from the fact that benzene, 1,1-dichloroethane, and cis-1,2-dichloroethene—organic constituents
that are primarily used as industrial solvents and are good indicator parameters to track the extent
of leakage—are found in the majority of the monitoring wells regardless of their locations relative
to the landfill. The only exception is the area east of the landfill immediately adjacent to the future
Cé&D area where MW-2, MW-14, MW-6 and MW-13 are located. This area detects lesser numbers
of VOCs typically below background level.

The distribution of 1,4-dichlorobenzene, on the other hand, is fairly localized to areas around the
transfer station located to the north of the landfill. It was detected in MW-3, MW-11 and MW-12 in
the June-2001 sampling event, but was never detected in any of the other monitoring wells that are
currently on the monitoring network. MW-3, in particular, shows frequent detections of the
compound with the first detection dating back to the July-1995 sampling event. Unlike the three
organic constituents mentioned above, 1,4-dichlorobenzene is not used as a solvent, but is
commonly used as an insecticide, pesticide, fumigant, and other types of disinfectant. Though it is
difficult to determine the source of this compound at this point, there are several reasons to believe
that the landfill is not a likely source of this compound:

1. It was never detected on a consistent basis in any of the monitoring wells except MW-3,
MW-11 and MW-12. ‘

2. It was detected in MW-12, but not in MW-7, which is hydraulically upgradient.

Another likely source may be the transfer station, but this cannot be confirmed without conducting
further investigation.

Another interesting fact is that dichloromethane is consistently detected in MW-12 located within
100 feet from the transfer station. This compound has been detected only in MW-12 in recent
years. Although MW-3 and MW-7 also showed detections of this compound early in their sampling
history, no detections have been observed in these wells since 1996. At this point it is difficult to
determine the source of this compound or the nature of its migration due to a general lack of data.

Conclusion

Statistical analyses were conducted on constituents detected during the June-2001 sampling event
at the Alexander County Closed Sanitary Landfill. Though no inorganic constituents were found
statistically significant, detections of VOCs above background level at the majority of the
monitoring well locations suggest the presence of groundwater contamination at the site. The
affected areas are to the northwest of the capped portion of the closed landfill, and to the north of
the portion of the landfill that was closed prior to 1991. The area to the east of the future C&D
areas is relatively unaffected with numbers of VOC detections per monitoring well ranging from
zero to only a few.

The northwestern area shows only a limited degree of contaminant migration as evidenced in the
fact that MW-9 and MW-10—wells installed recently to study the extent of the contaminant
plume—detected no VOCs in the June sampling event, while the area north of the landfill shows a
spreading of the contamination to farther downgradient with only minimal degree of degradation.
A close examination of the types of detected compounds and their distribution patterns suggest that
multiple sources of contamination may be present. A portion of the contamination in the northern
area may be attributed to activities at the transfer station, but this is not conclusive.
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Please contact me either by phone at (919) 772-5393, or by email at kyoshida@mesco.com should
you have any questions or concerns regarding this report.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CoO., P.A.

Kohei Yoshida
Hydrogeologist

Enclosures

cc:  Mr. Rick French, Alexander County



Exceedance Scan Sorted by Parameters
Alexander County Closed Sanitary Landfill

Well ID Parameter Name ' Sample Date Result Unit PQL 2 mcL’® Exceedance
MW-15 Antimony, total 6/12/2001 0.0051 mg/l 0.0050 -
MW-5 Antimony, total 6/13/2001 0.0054 mg/l 0.0050 -
MW-15 Arsenic, total 6/12/2001 0.0069 mg/l 0.0050 0.05
MW-1A Arsenic, total 6/13/2001 0.0069 mg/l 0.0050 0.05
MW-5 Arsenic, total 6/13/2001 0.0088 mg/l 0.0050 0.05
MWw-1 Barium, total 6/13/2001 0.032 mg/l 0.0050 2
MW-10 Barium, total 6/12/2001 0.045 mg/| 0.0050 2
MW-11 Barium, total 6/12/2001 0.7 mg/| 0.0060 2
MW-12 Barium, total 6/13/2001 1.1 mg/l 0.0050 2
MW-13 Barium, total 6/12/2001 0.2 mg/l 00050 2
MW-14 Barium, total 6/13/2001 0.088 mg/| 0.0050 2
MW-15 Barium, total 6/12/2001 0.26 mg/l 00050 2
MW-1A Barium, total 6/13/2001 0.44 mg/l 00050 2
MW-3 Barium, total 6/12/2001 0.074 mg/| 0.0050 2
MW-4R Barium, total 6/13/2001 0.006 mg/! 0.0050 2
MW-5 Barium, total 6/13/2001 0.32 mgA 0.0050 2
MW-6 Barium, total 6/12/2001 0.12 mgf 0.0050 2
MW-7 Barium, total 671372001 0.012 mgf 00050 2
MW-8 Barium, total 6/12/2001 0.1 mgfl 0.0050 2
MW-9 Barium, total 6/13/2001 02 mg#t 0.0050 2
SW-3 Barium, total 6/12/2001 0.028 mg# 0.0050 2
SW-5 Barium, total 6/13/2001 0.064 mg# 00050 2
MW-11 Beryilium, total 6/12/2001 0.0077 mg#A 0.0010 -
MW-12 Beryllium, total 6/13/2001 0.0086 mg/| 0.0010 -
MW-13 Beryllium, total 6/12/2001 0.0021 mg/! 0.0010 -
MW-15 Beryliium, total 6/12/2001 0.0032 mg/l 0.0010 -
MW-1A Berylliurn, total 6/13/2001 0.0018 mg/l 0.00t0 -
MW-5 Beryllium, total 6/13/2001 0.0074 mg/l 0.0010 -
MwW-9 Beryllium, total 6/13/2001 0.0012 mg/l 0.0010 -
MW-1 Chromium, total 6/13/2001 0.0035 mg/l 0.0020 0.05
MW-10 Chromium, total 6/12/2001 0.018 mg/l 0.0020 0.05
MW-11 Chromium, total 6/12/2001 0.36 mg/l 0.0020 0.05 0.31
Mw-12 Chromium, total 6/13/2001 0.15 mg/l 0.0020 0.05 01
MW-13 Chromium, total 6/12/2001 0.063 mg/l 0.0020 0.05 0.013
MW-14 Chromium, total 6/13/2001 0.0082 mg/l 0.0020 0.05
MW-15 Chromium, total 61212001 0.055 mg/l 0.0020 0.05 0.005
MW-1A Chromium, total 6/13/2001 0.066 mg/l 0.0020 0.05 0.016
MW-3 Chromium, total 6/12/2001 0.0045 mg/l 0.0020 005
MW-5 Chromium, total 8/13/2001 0.21 mgll 0.0020 0.05 0.16
MW-8 Chromium, total 6/12/2001 0.013 mg/l 0.0020 0.05
Mw.-7 Chromium, total 6/13/2001 0.0069 mg/l 0.0020 0.05
MW-8 Chromium, total 6/12/2001 0.007 mg/l 0.0020 0.05
MW-9 Chromium, total 6/13/2001 0.045 mg/l 0.0020 0.05
MW-11 Cobailt, total 6/12/2001 0.13 mg/l 0.0050 -
MW-12 Cobalt, total 6/13/2001 0.024 mg/! 0.0050 -
MW-13 Cobalt, total 6/12/2001 0.03 - mgh 0.0050 -
MW-14 Cobalt, total 6/13/2001 0.038 mg/l 0.0050 -
MW-15 Cobalt, total 6/12/2001 0.03 mg/l 0.0050 -
MW-1A Cobalt, total 6/13/2001 0.023 mg/l 0.0050 -
MW-4R Cobalt, total 6/13/2001 0.16 mg/l 0.0050 -
MW-5 Cobalt, total 6/13/2001 0.07 mg/l 0.0050 -
MW-6 Cobalt, totat 6/12/2001 0.14 mg/! 0.0050 -
MW-8 Caobailt, total 6/M12/2001 0.0068 mg/l 0.0050 -
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Parameter Name !

Well ID Sample Date  Resuit Unit PQLZ mMmcL® Exceedance

MW-9 Cobalt, total 6/13/2001 0.021 mg/l 0.0050 -

SW-3 Cobalt, total 6/12/2001 0.0081 mg/| 0.0050 -

SW-5 Cobalt, total 6/13/2001 0.01 mg/| 0.0050 -

MW-11 Copper, total 6/12/2001 0.11 mg/ 0.0020 1

MW-12 Copper, total 6/13/2001 0.046 mgfl 0.0020 1

MW-13 Copper, total 6/12/2001 0.16 mgfl 0.0020 1

MW-14 Copper, total 6/13/2001 0.0079 mg/l 0.0020 1

MW-15 Copper, total 6/12/2001 0.17 mg/l 0.0020 1

MW-1A Copper, total 6/13/2001 0.055 mg/l 0.0020 1

MW-5 Copper, total 6/13/2001 0.12 mg/l 0.0020 1

MW-9 Copper, total 6/13/2001 0.044 mg/l 0.0020 1

MW-11 Lead, total 6/M12/2001 0.024 mg/| 0.0030 0.015 0.009
MW-12 Lead, total 6/13/2001 0.015 mg/l 0.0030 0.015

MW-13 Lead, total 6M2/2001 0.019 mg/l 0.0030 0.015 0.004
MwW-15 Lead, total 6/12/2001 0.029 mg/l 0.0030 0.015 0.014
MW-1A Lead, total 6/13/2001 0.015 mg/l 0.003¢ 0.015

MW-5 Lead, total 6/13/2001 0.02 mg/l 0.0030 0.015 0.005
MW-1 Nickel, total 6/13/2001 0.0063 mg/| 0.0050 0.1

MW-10 Nickel, total 6/12/2001 0.012 mg/| 0.0050 0.1

MW-11 Nickel, total 6/12/2001 0.22 mg/l 0.0050 0.1 0.12
Mw-12 Nickel, total 6/13/2001 013 mg/l 0.0050 0.1 0.03
MW-13 Nickel, total 6/12/2001 0.087 mg/l 0.0050 0.1

MW-14 Nickel, total 6/13/2001 0.014 mg/ 0.0050 0.1

MW-15 Nickel, total 6/12/2001 0.051 mg/ 0.0050 0.1

MW-1A Nickel, total 6/13/2001 0.049 mg/ 0.0050 01

MW-3 Nickel, total 6/12/2001 0.026 mgA 0.0050 01

MW-4R Nickel, total 6/13/2001 0.011 mgfl 0.0050 041

MW-§ Nickel, total 6/13/2001 .13 mg/l 0.0050 0.1 0.03
MW-6 Nickel, total 6/12/2001 0.016 mg/l 0.0050 041

MW-8 Nickel, total 6/12/2001 0.0093 mg/l 0.0050 0.1

MW-9 Nickel, total 6/13/2001 0.068 mg/l 0.0050 0.1

MW-11 Thallivm, total 6/12/2001 0.0023 mg/l 0.0020 -

MW-14 Thallium, total 6/13/2001 0.0022 mgfl 0.0020 -

MW-10 Vanadium 81212001 0.0056 mg/l 0.0050 -

MW-11 Vanadium 6/12/2001 0.2 mgfl 0.0050 -

MwW-12 Vanadium 6/13/2001 0.14 mgfl 00050 -

MW-13 Vanadium 6/12/2001 0.065 mg/l 0.0050 -

MW-14 Vanadium 6/13/2001 0.0068 mg/l 0.0050 -

MW-15 Vanadium 68/12/2001 0.1 mg/l 0.0050 -

MW-1A Vanadium 6/13/2001 0.072 mg/l 0.0050 -

MW-5 Vanadium 6/13/2001 0.16 mg/l 0.0050 -

MW-8 Vanadium 6/12/2001 0.0091 mgfl 0.0050 -

MW-9 Vanadium 6/13/2001 0.028 mg/l 0.0050 -

MW-1 Zine, total 6/13/2001 0.038 mg/l 0.010 21

MW-10 Zine, total 6/12/2001 0.093 mg/l 0.010 21

MW-11 Zinc, total 6/12/2001 0.41 mg/l 0.010 21

MW-12 Zing, total 6/13/2001 0.24 mgfl 0.010 21

MW-13 Zinc, total 6/12/2001 0.12 mgfl 0.010 21

MW-14 Zinc, total 6/13/2001 0.048 mg/l 0.010 21

MW-15 Zinc, total 6/12/2001 0.11 mg/l 0.010 21

MW-1A Zinc, total 6/13/2001 0.003 mg/l 0.010 2.1

MW-3 Zing, total 6/12/2001 0.014 mg/l 0.010 21

MW-4R Zinc, total 6/13/2001 0.045 mg/l 0.010 21

MW-5 Zinc, total 6/13/2001 0.39 mg/l 0.010 21

MW-6 Zinc, total 6/12/2001 0.064 mg/l 0.010 21

MW.-7 Zinc, total 6/13/2001 0.02 mg/l 0.010 21
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Parameter Name '

Well ID Sample Date  Result Unit PQL? mcL?® Exceedance
MwW-8 Zinc, total 6/12/2001 0.045 mg/l 0.010 21
MW-9 Zinc, total 6/13/2001 0.049 mg/l 0.010 21
SW-5 Zinc, total 6/13/2001 0.019 mg/l 0.010 21
MW-1 1,1-Dichloroethane 6/13/2001 15 ugh 50 700
MW-11 1,1-Dichloroethane 6/12/2001 10 ugfl 5.0 700
Mw-12 1,1-Dichloroethane 6/13/2001 17 ug/l 5.0 700
MW-14 1,1-Dichloroethane 6/13/2001 9.5 ug/l 5.0 700
MW-15 1,1-Dichloroethane 6/12/2001 41 ug/l 5.0 700
MW-4R 1,1-Dichloroethane 6/13/2001 13 ug/ 5.0 700
MW-5 1,1-Dichloroethane 671372001 12 ugfl 50 700
MW-7 1,1-Dichloroethane 6/13/2001 15 ug/l 5.0 700
MW-11 1,4-Dichlorobenzene 6/12/2001 6.9 ug/l 5.0 75
MW-12 1,4-Dichlorobenzene 6/13/2001 586 ug/l 5.0 75
MW-3 1,4-Dichlorobenzene 6/12/2001 6.6 ug/| 5.0 75
MWwW-1 Benzene 6/13/2001 5.9 ug/l 5.0 1 4.8
MW.-11 Benzene 6/12/2001 7.8 ugll 5.0 1 6.8
Mw-12 Benzene 6/13/2001 8.2 ugll 5.0 1 7.2
MW-15 Benzene 6/12/2001 5.3 ug/l 50 1 4.3
MW.3 Benzene 6/12/2001 13 ug/l 5.0 1 12
MW-4R Benzene 6/13/2001 5.6 ugft 5.0 1 4.6
MW.-5 Benzene 6/13/2001 6.1 ug/l 5.0 1 5.1
MW.7 Benzene 6/13/2001 6 ug/l 5.0 1 5
MW-1 Carbon disulfide 6/13/2001 18 ugAl 50 -
MW-10 Carbon disulfide 6/12/2001 71 ugft 5.0 -
MW-11 Carbon disulfide 6/12/2001 15 ug/ 5.0 -
MW-13 Carbon disulfide 6/12/2001 15 ug/l 5.0 -
MW-15 Carbon disulfide 6/12/2001 21 ug/l 5.0 -
MW-3 Carbon disulfide 6/12/2001 26 ug/l 5.0 -
MW-4R Carbon disulfide 6/13/2001 11 ug/| 50 -
MW.-5 Carbon disulfide 6/13/2001 54 ug/l 5.0 -
MW-6 Carbon disulfide 6/12/2001 41 ug/| 50 -
MW-7 Carbon disulfide 6/13/2001 16 ug/l 5.0 -
MwW-8 Carbon disulfide 6/12/2001 16 ug/| 5.0 -
SwW-5 Carbon disulfide 6/13/2001 6.6 ug/l 5.0 -
MW-12 Chioroethane 6/13/2001 11 ug/l 10. -
MW-1 cis-1,2-Dichloroethene 6/13/2001 9.5 ug/| 50 70
MW-11 cis-1,2-Dichloroethene 6/12/2001 50 ug/l 50 70
MW-12 cis-1,2-Dichloroethene 6/13/2001 10 ug/l 5.0 70
MW-14 cis-1,2-Dichloroethene 6/13/2001 12 ugf 5.0 70
MW-3 cis-1,2-Dichloroethene 6/12/2001 25 ugf 5.0 70
MW-4R cis-1,2-Dichloroethene 6/13/2001 19 ugA 50 70
MW.5 cis-1,2-Dichloroethene 6/13/2001 13 ugA 5.0 70
MwW-6 ¢cis-1,2-Dichloroethene 6/12/2001 13 ug/l 5.0 70
MwW-7 ¢is-1,2-Dichloroethene 6/13/2001 75 ugh 50 70
MW-9 cis-1,2-Dichlorcethene 6/13/2001 11 ugl 5.0 70
MwW-12 Dichloromethane 6/13/2001 10 ug/l 5.0 5 5
" Table only contains detected constituents.
2 pQL = Practical Quantitation Limit
3 MCL = Maximum Contaminant Leve! {North Carolina Groundwater Standard)
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Statistical Analyses Results



Interwell Analyses Summary

Alexander County Closed Sanltary Landflll

Background Well(s): MW-1A

Antimony, total

%ND  Normality Method ND Ad]. U&”fg;;g‘)" Uniit
100.00 - Poisson tolerance interval Y2 ND 14 ug/|
Well Result Significance
MW-5 54 no
MW-15 5.1 no
Barlum, total
%ND Normality Method ND Ad]. U(%p:’;;/:"')" Unit
23.08 normal Parametric tolerance interval Cohen 14786 ug/|
Well Result Significance
MW-11 700 no
MwW-12 1100 no
Beryllium, total
%ND Normality Method ND Adj. u&":'g'gf,/':')" Unit
53.85 - Non-parametric tolerance interval %2 ND 12.5 ug/!
Well Result Significance
MW.5 7.4 no
MW-11 7.7 no
Mw-12 8.6 no
MW-13 2.1 no
MW-15 3.2 no
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Interwall Analyses Summary

Alexander County Closed Sanitary Landfill

Chromium, total

%ND Normality Method ND Adj. U&"f;;f,,’g" Unit
7.69 log~normal  Parametric tolerance interval % ND 8.83815 logug/]
Well Result Signlficance
MW-5 5.34711 no
MW-11 588610 no
MW-12 5.01064 no
Cobalt, total
%ND Normality Method ND Ad). U&"f;’gg(‘,‘)“ Unit
0.00 log-normal  Parametric tolerance interval %2 ND 7.95529 log[ug/
Well Result Significance
MW-4R 5.07517 no
MW-5 4.24850 no
MW-6 494164 no
MW-11 4.86753 no
Mw-12 3.17805 no
MwW-13 3.40120 no
MW-14 3.63759 no
MW-15 3.40120 no
Copper, total
%ND Normallty Method ND Ad]. U&pfg'g‘,/.'f‘)“ Unit
46.15 normal Parametric tolerance interval % ND 339 ug/l
Wall Result Significance
MW-5 120 no
MW-11 110 no
MW-13 160 no
MW-15 170 ne
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Interwell Analyses Summary
Alexander County Closed Sanitary Landfill

Lead, total
%ND Normality Method ND Adj. U&"f;'g!g" Unit
30.77 log-normal  Parametric tolerance interval Cohen 6.58450 loglug/l]
Well Result Significance
MW-5 2.99573 no
MwW-11 3.17805 no
MW-13 2.94444 no
MW-15 3.36730 no
Nickel, total
Upper Limit
%ND Normality Method ND Adj. (o = 85%) Unit
38.46 no Non-parametri¢ tolerance interval Y2 ND 260 ug/l
Waell Result Significance
MW-5 130 no
MW-9 68 no
MW-11 220 ne
MW-12 130 no
MW-13 87 no
MW-15 51 no
Thalllum, total
Upper Limit
%ND Normality Method ND Ad]. (0. = 95%) Unit
100.00 - Poisson tolerance interval % ND 6.5 ug/|
Well Resuit Signlflcance
MW-11 2.3 no
MW-14 2.2 no
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Interwell Analyses Summary

Alexander County Closed Sanltary Landfill

Vanadium
Upper Limit
oy
%ND Normality Methaod ND Adij. (0. = 95%) Unit
30.77 log-normal  Parametric {olerance interval Cohen 8.43851 log[ug/]
Well Result Signiticance
MW-5 5.07517 no
MW-11 5.29832 no
MW-12 4.94164 no
MW-15 4.70048 no
Zinc, total
o Upper Limit
%ND Normallty Method ND Adj. (o = 95%) Unit
7.69 log—normal Parametric tolerance interval Y2 ND 7.62740 tog[ug/l]
Well Result Significance
MW-5 5.96615 no
MW-7 2.99573 no
MW-11 6.01616 no
MW-12 5.48064 no
MW-13 4.,78749 no
MW-15 4,70048 no
NOTE: Bold-faced monitoring points indicate detected levels exceed North Carolina Groundwater Standard.
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Pooled Background VOCs (MW-1A)
Alexander County Closed Sanitary Landfill

Constituent Samples NDs % NDs
1,1,1,2-Tetrachloroethane 13 13 100.00
1,1,1-Trichleroethane 13 13 100.00
1,1,2,2-Tetrachloroethane 13 13 100.00
1,1,2-Trichloroethane 13 13 100.00
1,1-Dichloroethane 13 12 92.31
1,1-Dichloroethene 13 13 100.00
1,2,3-Trichloropropane 13 13 100.00
1,2-Dibromo-3-chloropropane 13 13 100.00
1,2-Dibromoethane 13 13 100.00
1,2-Dichlorobenzene 13 13 100.00
1,2-Dichloroethane 13 13 100.00
1,2-Dichloropropane 13 13 100.00
1,4-Dichlorobenzene 13 13 100.00
2-Butanone 13 13 100.00
2—-Hexanone 13 13 100.00
4—Methyl-2—Pentanone 13 13 100.00
Acetone 13 13 100.00
Acrylonitrile 13 13 100.00
Benzene 13 13 100.00
Bromochloromethane 13 13 100.00
Bromodichloromethane 13 i3 100.00
Bromoform 13 13 100.00
Bromomethane 13 13 100.00
Carbon disulfide 13 13 100.00
Carbon tetrachloride 13 13 100.00
Chlorcbenzene 13 13 100.00
Chlorodibromomethane 13 13 100.00
Chloroethane 13 13 100.00
Chlorotorm 13 13 100.00
Chloromethane 13 13 100.00
cis-1,2-Dichloroethene 13 13 100.00
cis—1,3-Dichioropropene 13 13 100.00
Dibromomethane 13 13 100.00
Dichloromethane 13 13 100.00
Ethylbenzene 13 13 100.00
lodomethane 13 13 100.00
Styrene 13 13 100.00
Tetrachloroetnylene 13 13 100.00
Toluene 13 13 100.00
trans-1,2-Dichloroethene 13 13 100.00
trans-1,3-Dichloropropene 13 13 100.00
trans-1,4-Dichloro—2-butene 13 13 100.00
Trichloroethylene 13 13 100.00
Trichlorofluoromethane 13 13 100.00
Vinyl acetate 12 12 100.00
Vinyl chloride 13 13 100.00
Xylene 13 11 84.62

Total 610 607 99.51

Statistical Analysis Results — Alexander County Closed Sanitary Landfill
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Polsson Prediction Interval Based on Pooled Background VOCs
Alexander County Closed Sanitary Landfill

MW-1 MW-3 MW-4R MW-5 MW-6 MW-7 MW-8 MW-9

1,1-Dichloroethane X X X X
1,4-Dichlorobenzens X

Benzene X X X X X

Carbon disulfide X X X X X X X
Chloroethane

cis—1,2-Dichlorosthene X X X X X X X

Dichloromethane

Detectlon(s) per Scan 4.00 4.00 4.00 4.00 2.00 4.00 1.00 1.00

MW-10 MW-11 MW-12 MW-13 MW-14 MW-15

1,1-Dichloroethane X X X X
1,4-Dichlorobenzene X x

Benzene X X X
Carbon disulfide X X X X
Chloroethane X

cis—1,2-Dichloroethene X X X
Dichloromethane X

Detectlon(s) per Scan 1.00 5.00 6.00 1.00 2.00 3.00

Total number of sampling events [n} = 12.98
Total number of detections in background well(s) [y] = 3
Number of comparisons [k] = 16
One-sided value of Student’s t—statistic (95% confidence) [t] = 3.31
Expected number of detections in a single future sample [y*] = 2.36

Evidence of contamination In MW-1, MW-3, MW-4R, MW-5, MW-7, MW-11, MW-12, and MW-15 at 95%
confidence leval

Statistical Analysis Results - Alexander County Closed Sanitary Landfill Page 6 of 14



Boxplots for Detected VOCs
Alexander County Closed Sanitary Landilli
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Boxplots for Detected VOCs
Alexander County Closed Sanltary Landfill
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Boxplots for Detected VOCs
Alexander County Closed Sanltary Landfill
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Boxplots for Detected VOCs
Alexander County Closed Sanitary Landfill
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Time-Series Plots for €onslistently Detected VOCs
Alexander County Closed Sanltary Landfill
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Time-Serles Plots for Consistently Detected VOCs
Alexander County Closed Sanitary Landflil
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TIme-Serles Plots for Consistently Detected VOCs
Alexander County Closed Sanitary Landfill
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Time-Series Plots for Conslistently Detected VOCs
Alexander County Closed Sanltary Landflll
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Interwell Analyses Outputs for
Inorganic Constituents



Alexander County Closed Sanitary Landfili

Antimony, total

Basic Statistics

Parameter: Antimony, total

Total Observations 176

Total Non-Detects 165

Pooled Mean 12.9341

Pooled Std Dev 11.3064

Background Mean 15

Background Std Dev 12.4164

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1A 13 13 100 195

Weli Mean Std Dev Std Err Rank Sum Rank Mean

MW-1A 15 12,4164 0 1079 83

Compliance Wells

There are 21 compliance wells

Well Samples Non-Detects % ND Total

MW-11 2 2 100 10

MW-5 16 14 87.5 2111

MW-15 2 1 50 101

MW-12 2 2 100 10

MW-2 7 7 100 165

MW-3 16 16 93.75 210

MW-8 16 15 93.75 2104

MW-10 2 2 100 10

MW-1 16 15 93.75 2137

MW-4R 16 14 87.5 2134

MW-6 16 16 100 210

MW-8 2 2 100 10

MW-14 2 2 100 10

MW-7 16 15 93.75 211.8

MW-13 2 1 50 103

MW-4 1 1 100 10

SW-2 2 2 100 40

SW-3 16 16 100 210

Sw-4 1 1 100 30

SW-5 9 B 88.8889 70.6

SW-1 1 1 100 5

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mesan
MW-11 5 0 -10 8.64342 166 83
MW-5 13.1938 11.7656 -1.80625 424907 1444 90.25
MW-15 5.05 0.0707107 -9.95 8.64342 221 110.5
MW-12 5 0 -10 8.64342 166 83
MwW-2 23.5714 11.0733 8.57143 5,33483 581 83
MW-3 13.125 11.8145 -1.875 4.24907 1382 86.375
MwW-8 13.15 11.7966 -1.85 424907 1386 86.625
MW-10 5 0 -10 8.64342 166 83
MW-1 13.3562 11.6804 -1.64375 4.24907 1391 86.9375
MW-4R 13.3375 11.6757 -1.6625 4.24907 1450 90.625
MW-6 13.125 11.8145 -1.875 4.24907 1328 83
MW-8 5 0 -10 8.64342 166 83
MW-14 5 0 -10 8.64342 166 B3
MW-7 13.2375 11.7404 -1.7625 4.24907 1389 86.8125
MW-13 515 0.212132 -9.85 8.64342 222 111
MW-4 10 0 -5 11.8092 83 83
sSw-2 20 14,1421 5 8.64342 166 83
Original Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Antimony, total

SW-3 13.125 11.8145 -1.875 4.24907 1328 83
Sw-4 30 0 15 11.8082 83 a3
SW-5 7.84444 8.3107 -7.15556 4.83452 830 92.2222
SW-1 5 0 =10 11.8092 83 83

Analysis of Variance Statistics
S8 Wells 2428.86
S8 Total 223711

Kruskal-Wallis Statistics

Non-Detect Rank 83
Background Rank Sum 1079
Background Rank Mean 83

H Statistic -18.7341
H Adjusted for Ties -106.426

Qriginal Data Page 2 Non-Detects Replaced with Detection Limit



Poisson Tolerance Limit
Parameter: Antimony, total

Poisson Count of 13 background Samples = 97.5

Degrees of Freedom = 197

95% Confidence Values

Chi-Squared Value {95% Confidence) = 230.746

Alexander County Closed Sanitary Landfill

Lambda (from Zack's formula) = 8.87486

Smallest Degrees of Freedom = 30
Upper Telerance Limit {95%) = 14

99% Confidence Values

Chi-Squared Value (99% Confidence) = 246,085

Lambda (from Zack's formula) = 9.46519

Smallest Degrees of Freedom = 36
Upper Tolerance Limit (99%) = 17

Antimony, total

Date Result Impacted 95% Impacted 99%
MW-5 10/1/1994 ND<5 FALSE FALSE
1/31/1995 ND<15 TRUE FALSE
2/15/1995 ND<15 TRUE FALSE
3771985 ND<15 TRUE FALSE
121711995 ND<15 TRUE FALSE
5/6/1996 ND<15 TRUE FALSE
11/11/1996 ND<2.5 FALSE FALSE
6/24/1997 ND<2.5 FALSE FALSE
12/3/1997 ND<2.5 FALSE FALSE
6/4/1998 ND<2.5 FALSE FALSE
11/18/1898 ND<2.5 FALSE FALSE
5/131989 ND<2.5 FALSE FALSE
12/6/1999 ND<2.5 FALSE FALSE
5M7/2000 ND<2.5 FALSE FALSE
12/11/2000 57 FALSE FALSE
6/13/2001 54 FALSE FALSE
MW.15 12/11/2000 ND<2.5 FALSE FALSE
6/12/2001 51 FALSE FALSE
Original Data Page 1 Non-Detects Replaced with 1/2 DL



Alexander County Closed Sanitary Landfill Barium, total
Basic Statistics
Parameter: Barium, total
Total Observations 176
Total Non-Detects 50
Pooled Mean 405.011
Pooled Std Dev 602.287
Background Mean 578.769
Background Std Dev 286.737
Background Woells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1A 13 3 23.0769 7524
Woell Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A §78.769 286.737 0 1518.5 116.808
Compliance Wells
There are 21 compliance wells
Well Samples Non-Detects % ND Total
MW-2 7 5 714288 3030
MW-3 18 5 31.25 4127
MwW-4 1 0 0 100
MW-4R 16 5 3125 5306
MW-5 16 2 12.5 18264
MW-6 16 4 25 7453
MW-7 16 5 31.25 2953
MW-8 16 6 375 3739
SW-2 2 2 100 800
SW-3 16 5 31.25 3425
SW-4 1 1 100 500
SW-5 9 1 111111 1916
SW-1 1 0 0 100
MW-10 2 0 ] 75
MwW-11 2 0 0 1630
MW-12 2 0 0 6400
MW-13 2 0 0 310
MW-15 2 0 0 370
MW-9 2 0 0 380
MW-14 2 4] 0 198
MW-1 18 6 375 2982
Waell Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 432,857 132.503 -145.912 220.647 3985 56,9286
MW-3 257.938 192.545 -320.832 175.74 1362.5 85.1563
MwW-4 100 0 -478.769 488.423 103 103
MW-4R 331.625 357.744 -247.144 175.74 1476.5 92,2813
MW-5 1141.5 1026.71 B562.731 175.74 2220 138.75
MW-6 465.813 358.805 -112.957 175.74 1755 109.688
MW-7 184.563 220.725 -394 207 175.74 925.5 57.8438
MW-8 233.688 188.562 -345.082 175.74 1269 79.3125
SW-2 300 282.843 -278.769 357.489 51 25.5
Sw-3 214.063 23452 -364.707 175.74 982.5 61.4063
SwW-4 500 0 -78.7692 488.423 255 25.5
SW-5 212.889 365.22 -365.88 204.09 740.5 82.2778
SW-1 100 0 -478.769 488.423 107 107
MW-10 375 10.6066 -541.269 357,489 140 70
MW-11 765 91.9239 186.231 357.489 315 157.5
MW-12 3200 2960.85 2621.23 357.489 342 171
MW-13 155 63.6396 -423.769 357.489 251 125.5
Original Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Barium, total

MW-15 185 106.066 -393.769 357.489 255 127.5
MW-9 190 14.1421 -388.769 357.489 268 134
MW-14 99 15.5663 -479.769 357.489 214 107
Mw-1 186.375 219.433 -392.394 175.74 856 53.5

Analysis of Variance Statistics
585 Wells 2.93675e+007
SS Total 6.34812e+007

Kruskal-Wallis Statistics

Non-Detect Rank 255
Background Rank Sum 1518.5
Background Rank Mean 116.808
H Statistic 61.7682
H Adjusted for Ties 63.2171

Original Data Page 2 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Barium, total

Shapiro-Wilks Test of Normality
Parameter: Barium, total
Background Woells

Normality Test of Parameter Concentrations
K = 6; Samples = 13

i x(i) x{n-i+1) x(n-1+1)=x(i) a(n-i+1) b(i)

1 29 1000 g71 0.5359 520.359
2 270 960 690 0.3325 229.425
3 200 830 540 0.2412 130.248
4 440 807 367 0.1707 62.6469
5 500 720 220 0.1099 24178
6 500 678 178 0.0539 09.5942
7 500 500 0

8 678 500 -178

g 720 500 -220

10 807 440 -367

11 830 290 -540

12 960 270 -690

13 1000 29 -971

Sum of b values = 976.451

Sample Standard Deviation = 286.737

W Statistic = 0.966392

5% Critical value of 0.866 is less than 0.966392

Data is normally distributed at 95% levet! of significance
1% Critical value of 0.814 is less than 0.966392

Data is normally distributed at 99% level of significance

Original Data Page 1 Cohen's Adjustment



Alexander County Closed Sanitary Landfill

Parametric Tolerance Interval Analysis
Parameter: Barium, total

Background mean = 602.4

Background standard deviation = 327.009

One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance factor calculation follows USEPA 1989 Guidance
Upper tolerance limit = 1475.52

Barium, total

Well Date Result Impacted

MW-11 12/11/2000 830 FALSE
61272001 700 FALSE

MW-12 12/11/2000 5300 TRUE
6/13/2001 1100 FALSE

QOriginal Data Page 1

Cohen's Adjustment



Alexander County Closed Sanitary Landfill Beryllium, total
Basic Statistics
Parameter: Beryllium, total
Total Observations 176
Total Non-Detects 131
Pooled Mean 499318
Pooled Std Dev 10.5568
Background Mean 4.38462
Background Std Dev 6.43828
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1A 13 7 53.8462 57
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 438462 6.43828 0 1349 103.769
Compliance Wells
There are 21 compliance wells
Well Samples Non-Detects % ND Total
MW-2 7 7 100 36
MW-3 16 14 B87.5 50.6
MW-4 1 1 100 25
MW-4R 16 13 81.25 48
MW-5 16 1 6.25 286.6
MW-6 16 13 81.25 50.5
MW-7 16 8 50 563
MW-8 16 16 100 45
SW-2 2 2 100 27
SW-3 16 16 100 45
Sw-4 1 1 100 2
SW-5 9 8 88.8889 19
SW-1 1 1 100 L
MW-10 2 2 100 2
MW-11 2 0 0 18.7
MW-12 2 0 0 53.6
MW-13 2 1 50 31
MW-15 2 1 50 42
MW-9 2 1 50 2.2
MW-14 2 2 100 2
MwW-1 16 16 100 45
Wall Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 514286 8.7641 0.758242 456812 482 66
MW-3 3.1625 5.0146 -1.22212 36384 1227 76.6875
MwW-4 25 0 20.6154 10.112 66 66
MW-4R 3 5.92171 -1.38462 3.6384 1289 80.5625
MW-5 17.9125 24.4504 13.5279 3.6384 2529 158.063
MW-6 3.156256 5.87003 -1,22837 3.6384 1302 81.375
MW-7 3.45625 5.98398 -0.928365 3.6384 1662 103.875
MW-8 2.8125 5.93542 -1.57212 3.6384 1056 66
SW-2 13.6 16.2635 9.11538 7.4012 132 66
SW-3 2.8125 593542 -1.57212 3.6384 1056 66
sSwW-4 2 0 -2.38462 10.112 66 66
SW-5 24111 2.97676 -2.2735 422534 895 77.2222
SW-1 1 0 -3.38462 10.112 66 65
MW-10 1 0 -3.38462 7.4012 132 66
MW-11 9.35 2.33345 4.96538 7.4012 33 165.5
MW-12 26.8 25.7387 22,4154 7.4012 339 169.5
MW-13 1.55 0.777817 -2.83462 7.4012 210 105
Original Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Beryilium, total
MW-15 2.1 1.55663 -2.28462 7.4012 217 108.5
MW.-9 1.1 0.141421 -3.28462 7.4012 202 101
MW-14 1 o | -3.38462 7.4012 132 66
MW-1 2.8125 5.93542 -1.57212 3.6384 1056 66
Analysis of Variance Statistics
S8 Wells 4880.99
SS Total 18503
Kruskal-Wallis Statistics ;
Non-Detect Rank 66 '
Background Rank Sum 1349
Background Rank Mean 103.769
H Statistic 57.1922
H Adjusted for Ties 97.3233
|
Original Data Page 2 Non-Detects Replaced with Detection Limit



Non-Parametric Tolerance Interval
Parameter: Beryllium, total

Totat Percent Non-Detects = 27.027%

Background Samples (n) =13
Maximum Background Concentration = 12.5
Minimum Coverage = 79.4%

Average Coverage = 92.8571%

Alexander County Closed Sanitary Landfill

Beryllium, total

Well Sample Result Impacted
MW-11 12/11/2000 11 FALSE
MW-11 6/12/2001 77 FALSE
MW-12 12/11/2000 45 TRUE
MW-12 6/13/2001 86 FALSE
MW-5 10/1/1994 80 TRUE
MW-5 1/31/1995 19 TRUE
MW-5 2/15/1995 16 TRUE
MW-5 371985 16 TRUE
MW-5 12/7/1995 5 FALSE
MW-5 5/6/1996 4 FALSE
MW-5 1111/1996 9 FALSE
MW-§ 6/24/1997 2 FALSE
MW-5 121311997 16 TRUE
MW-5 6/4/1998 13 TRUE
MW-5 11/18/1998 78 TRUE
MW-5 5/13/1999 6 FALSE
MW-5 12/6/1999 ND<0.5 FALSE
MW-5 5M7/2000 6.6 FALSE
MW-5 12111/2000 7.6 FALSE
MW-5 6/13/2001 7.4 FALSE
MW-13 12/11/2000 ND<0.5 FALSE
MW-13 6/121201 21 FALSE
MW-15 12/11/2000 ND<0.5 FALSE
MW-15 6/12/2001 32 FALSE
Original Data Page 1
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Alexander County Closed Sanitary Landfil Chromium, total

Basic Statistics
Parameter: Chromium, total

Total Observations 178

Total Non-Detects 48

Pooled Mean 86.5281

Pooled Std Dev 224.214

Background Mean 135.231

Background Std Dev 150.613

Background Wells

There is 1 background well

Waoll Samples Non-Detects % ND Total

MW-1A 13 1 7.88231 1758

Waell Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 135.231 150.613 0 1859.5 127654

Compliance Wells
There are 21 compliance wells

Waell Samples Non-Detects % ND Total

MW-2 7 3 42 .B571 130.9

MW-3 16 3 18.75 506

Mw-4 1 0 0 15

MW-4R 16 5 31.25 508.8

MW-5 16 0 0 7421

MW-6 16 1 6.25 1166

MW-7 16 2 12.5 294

MW-8 16 3 18.75 1934

SwW-2 2 2 100 15

SW-3 16 14 875 103.18

SW-4 1 1 100 10

SW-5 9 8 §8.888¢8 492 67

SW-1 1 0 0 9.1

MW-10 2 0 0 26.9

MW-11 2 o 0 1020

MW-12 2 0 0 1150

MW-13 2 0 0 103

MW-15 2 0 0 76

MW-8 2 0 0 77

MW.-14 2 0 0 272

MW-1 16 5 31.25 125.8

Waell Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
Mw.-2 18.7 20.4287 -116.531 85.1951 469.5 67.0714
MW-3 31.625 47.2606 -103.606 67.8559 1335.5 83.4688
MW-+4 15 0 -120.231 188.587 98 98
MW-4R 3.3 69.5538 -103.431 67.8559 1189.5 74.3438
MW-5 463.813 5156702 328.582 67.8559 2460 153.75
MW-5 72875 85.4953 -62.3558 67.8559 1904.5 119.031
MW-7 18.375 12.9974 -116.856 67.8559 1461 91.3125
MW-8 12.0875 9.10735 -123.143 67.8559 1192.5 74.5313
sSw-2 7.5 3.53553 -127.731 138.032 49 24.5
SW-3 6.44875 5.67832 -128.782 67.8559 548 34.25
Sw-4 10 0 -125.231 188.587 24.5 245
SW-5 54,7411 155.746 -80.4897 78.8022 364 40,4444
SW-1 9.1 0 -126.131 188,587 82 82
MW-10 13.45 6.43467 -121.781 138.032 184 92
MW-11 510 212132 374.769 138.032 335 167.5
MW-12 575 601.041 439,769 138.032 z7 163.5
MW-13 515 16.2635 -83.7308 138.032 270 135

Qriginal Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill

MW-15 38 24.0416 -97.2308 138.032
MW-9 38.5 9.19239 -96.7308 138.032
Mw-14 13.6 7.63675 -121.631 138.032
Mw-1 7.8625 6.11347 -127.368 67.8559

248
261
187
926.5

Chromium, total

124
130.5
935
57.8063

Analysis of Variance Statistics
SS wells 3.71178e+006
SS Total 8.7976e+006

Kruskal-Wallis Statistics

Non-Detect Rank 245
Background Rank Sum 1659.5
Background Rank Mean 127.654
H Statistic 93.4082
H Adjusted for Ties 95.3415

Original Data Page 2 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Chromium, total

Shapiro-Wilks Test of Normality
Parameter: Chromium, total
Background Wells

Normality Test of Parameter Concentrations
K = &; Samples = 13

i x(i) x(n-i+1) x(n-1+1)x())  a(n-i+1) b(l)

1 0 8.01816 6.01616 0.5359 3.22406
2 1.09861 5.99146 4.89285 0.3325 1.62687
3 3.04452 5.82895 2.78442 0.2412 0.671603
4 3.21888 5.20401 1.98513 01707 0.338862
5 3.49651 478749 1.29098 0.1099 0.141879
6 4.18965 4.40672 0.217065 0.0539 0.0116998
7 4.30407 4.30407 o

8 440672 4.18965 -0.217085

9 478749 3.49651 -1.28098

10 5.20401 3.21888 -1.98513

11 5.82895 3.04452 -2.78442

12 5.99146 1.09861 -4,89285

13 6.01616 0 -6.01616

Sum of b values = 6.01498

Sample Standard Deviation = 1.82394

W Statistic = 0.906288

5% Critical value of 0.866 is less than 0,006288

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.906288
Datais normally distributed at 89% level of significance

Log-Transformed Page 1 Non-Detects Replaced with 1/2 DL



Parametric Tolerance Interval Analysis
Parameter: Chromium, total

Background mean = 3.96823
Background standard deviation = 1.82394
One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance factor calculation follows USEPA 1989 Guidance

Upper tolerance limit = 8.83815

Alexander County Closed Sanitary Landfill

Chromium, total

Waell Date Result Impacted
MW-11 12/11/2000 6.49224 FALSE
6/12/2001 5.8861 FALSE
MwW-12 12/11/2000 6.90776 FALSE
6/13/2001 5.01084 FALSE
MW-5 10/1/1994 6.536689 FALSE
1/31/1995 6.23832 FALSE
21151995 6.25767 FALSE
3/7/1985 597128 FALSE
127711995 4.63473 FALSE
5/6/1996 496284 FALSE
11/11/1996 2.07944 FALSE
6/24/1997 4.20469 FALSE
12/3/1997 6.57925 FALSE
6/4/1988 7.49554 FALSE
11/18/1998 7.31322 FALSE
5/13/1999 548064 FALSE
12/6/1999 3.17805 FALSE
5M17/2000 5.43808 FALSE
12/11/2000 5.56068 FALSE
6/13/2001 5,34711 FALSE
Log-Transformed Page 1
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Alexander County Closed Sanitary Landfill Cobalt, total

Basic Statistics
Parameter: Cobalt, total

Total Observations 176

Total Non-Detects a5

Pooled Mean 99,5767

Pooled Std Dev 181.711

Background Mean 125.077

Background Std Dev 2053

Background Wells

There is 1 background well

Whell Samples Non-Detects % ND Total

MW-1A 13 0 0 1626

Wall Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 125.077 205.3 0 1440 110.769

Compliance Wells
There are 21 compliance wells

Waell Samples Non-Detects % ND Total

Mw-2 7 0 0 1444

MW-3 16 2 125 3444

MwW-4 1 ] 0 320

MW-4R 16 0 0 4557

MW-5 16 0 0 5429

MW-6 16 1 6.25 899

MW-7 16 6 ars 2334

Mw-8 16 6 375 234.2

SW-2 2 2 100 110

SW-3 16 7 43.75 401.8

SW-4 1 1 100 10

SW-5 9 1 111111 2379

SW-1 1 0 0 140

MW-10 2 2 100 10

MW-11 2 0 0 470

MW.-12 2 0 0 394

MW-13 2 0 0 210

MW-15 2 0 0 95

MW-9 2 0 0 49

MW-14 2 0 0 69

MW-1 16 7 4375 241.8

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 206.286 96.7673 81.2088 70.1785 1031 147.286
MW-3 21.525 23.1455 -103.552 55.8955 1146 71.625
MW-4 320 0 194.923 155,347 161 161
MW-4R 284.813 140.557 159,736 55,8955 2488 155.5
MW-5 339.313 398.976 214.236 55,8955 2277 142.313
MW-6 56.1875 37.0535 -68.8894 55.8955 1697 106.063
MW-7 14.5875 23.0831 -110.489 55.88955 745 46.5625
Mw-8 14.6375 232734 -110.439 55.8855 760 475
Sw-2 55 ©3.6396 -70.0769 113.702 36 18
SW-3 25.1125 49,5646 -99. 9644 55.8955 820 51.25
SW-+4 10 0 -115.077 155.347 18 18
SW-5 26.4333 46,8022 -98.6436 64.9125 618 68.6667
SW-1 140 0 14.9231 155,347 138 138
MW-10 5 0 -120.077 113.702 36 18
MW-11 235 148.492 109.923 113.702 296 148
Mw-12 197 244,659 71.9231 113.702 264 132
MW-13 105 106.066 -20.0769 113,702 252 126

QOriginal Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Cobalt, total

MW-15 47.5 24.7487 -77.5769 113.702 226 113
Mw-9 245 4.94975 -100.577 113.702 198 99
MW-14 34.5 4.94975 -90.5769 113.702 225 112.5
MW-1 15.1125 23.0134 -109.964 55,8956 704 44

Analysis of Variance Statistics
S8 Wells 2.32734e+006
SS Total 5.7783e+006

Kruskal-Wallis Statistics

Non-Detect Rank 18
Background Rank Sum 1440
Background Rank Mean 110.769
H Statistic 123.095
H Adjusted for Ties 124.07

Original Data Page 2 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Cobalt, total

Shapiro-Wilks Test of Normality
Parameter: Cobalt, total
Background Wells

Normality Test of Parameter Concentrations
K =86; Samples = 13

i x(i) x(n-i+1) x(n-1+1)-x{i) a(n-i+1) b(i)

1 1.08861 6.64639 5.54778 0.5359 2.97305
2 1.79176 5.39363 3.60187 0.3325 1.19762
3 2.77259 4.98361 2.21102 0.2412 0.533298
4 3.13549 494164 1.80615 0.1707 0.308309
5 3.17805 4.85203 1.67398 0.1099 0.18397
6 3.43399 441884 0.984853 0.0539 0.0530836
7 3.58352 3.58352 0

8 4.41884 3.43399 -0.984853

9 4.85203 3.17805 -1.67398

10 494164 3.13549 -1.80615

11 4.98361 277259 -2.21102

12 5.39363 1.79176 -3.60187

13 6.64639 1.09861 -5.54778

Sum of b values = 5.24934

Sample Standard Daviation = 1.53237

W Statistic = 0.977913

5% Critical value of 0.866 is less than 0.977913

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.977913

Data is normally distributed at 99% level of significance

Log-Transformed Page 1 Non-Detects Replaced with 1/2 DL



Alexander County Closed Sanitary Landfill Cobalt, total

Parametric Tolerance Interval Analysis
Parameter: Cobalt, total

Background mean = 3.86386

Background standard deviation = 1.53237

One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance factor calculation follows USEPA 1989 Guidance
Upper tolerance limit = 7.95529

Well Date Result Impacted
MW-11 12/11/2000 5.82885 FALSE
611212001 4.86753 FALSE
MW-12 12/11/2000 5.9135 FALSE
6/13/2001 3.17805 FALSE
MW-5 10/1/1994 6.80239 FALSE
1/31/11995 6.20658 FALSE
211511985 6.1181 FALSE
371995 5.76832 FALSE
121771995 447734 FALSE
5611996 5.05625 FALSE
11/111/1996 4.33073 FALSE
6/24/1997 3.58352 FALSE
12/3M1997 5.85793 FALSE
6/4/1998 7.24423 FALSE
11/18/1998 6.74524 FALSE
5131999 4,39445 FALSE
12/6/1999 2.77259 FALSE
5/17/2000 4.15888 FALSE
1211112000 4.26268 FALSE
6/13/2001 4.2485 FALSE
MW-4R 10/1/1994 6.55108 FALSE
113171995 556834 FALSE
21151985 5.67332 FALSE
371995 5.4161 FALSE
12/6/1995 570711 FALSE
5/6/1996 5.62762 FALSE
11/1111996 5.34711 FALSE
6/241997 4.78749 FALSE
12/3/1997 6.10025 FALSE
6/4/1998 5.96615 FALSE
11/18/1998 5.8861 FALSE
5131999 5.34711 FALSE
121611999 5.20832 FALSE
5/17/2000 5.20832 FALSE
1211/2000 5.20832 FALSE
6/13/2001 507517 FALSE
MW-6 10/1/1994 ND<3.91202 FALSE
1/31/1995 3.21888 FALSE
2/15/1995 3.20584 FALSE
3711995 2.61092 FALSE
12/6/1985 4.26268 FALSE
5/6M1996 3.52636 FALSE
111111996 2.56495 FALSE
6/24/1997 2.99573 FALSE
121311997 4,47734 FALSE
6/4/1998 38712 FALSE
11/18/1998 4,70048 FALSE
5/13/1999 3.3322 FALSE
12/6/1999 4.06044 FALSE
5/17/2000 3.43399 FALSE

Log-Transformed Page 1 Non-Detects Replaced with 1/2 DL



Alexander County Closed Sanitary Landfill

Cobalt, total

12111/2000 4.23411 FALSE
6/12/2001 4.94184 FALSE
MW-14 12/12/2000 3.43399 FALSE
6/13/2001 3.63759 FALSE
MW-13 12/11/2000 5.19296 FALSE
6/12/2001 3.4012 FALSE
MW-15 12/11/2000 4,17439 FALSE
6/12/2001 3.4012 FALSE
Log-Transformed Page 2
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Basic Statistics

Parameter: Copper, total

Alexander County Closed Sanitary Landfill

Copper, total

Total Observations 176

Total Non-Detects 106

Pooled Mean 115.07

Pooled Std Dev 161.544

Background Mean 156.462

Background Std Dev B88.754

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1A 13 68 46.1538 2034

Waell Msan Std Dev Std Err Rank Sum Rank Mean

MW-1A 156.462 88.754 0 1386 107.385

Compliance Wells

There are 21 compliance wells

Waell Samples Non-Detects % ND Total

MW-2 7 5 71.4286 1266

MW-3 16 10 62.5 1341.1

MW-4 1 1 100 100

MW-4R 16 10 62.5 1353.4

MW-5 16 3 18.75 5885

MW-8 16 9 56.25 1402.3

MW-7 16 10 62.5 1229

MwW-8 16 11 68.75 1228.2

SW-2 2 2 100 300

SW-3 16 15 93,75 1168

SW-4 1 1 100 200

SW-5 9 8 85.8889 322

SW-1 1 1 100 2

MW-10 2 1 50 5

MW-11 2 0 0 300

MW-12 2 0 0 396

MW-13 2 0 0 223

MW-15 2 0 0 212

MW-9 2 0 0 511

MW-14 2 0 0 369

MWw-1 16 13 81.25 1194 4

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MwW-2 180.857 £9.9317 24 3956 67.5074 575.5 82.2143
MW-3 83.8187 87.0372 -12.6428 53.768 1328 B3
MW-4 100 0 -56.4615 149,434 535 53.5
MW-4R 84.5875 98.5399 -71.874 53.768 1336 83.5
MW-5 367.813 378.217 211.351 5£3.768 2258.5 141.156
MW-6 87.6438 83.7549 -68.8178 53.768 14215 88.8438
MW-7 76.8125 88.735 -79.649 53.768 1302 81.375
MW-8 76.7625 89.4629 -79.699 53.768 1205.5 75.3438
SW.-2 150 70.7107 -6.46154 109.374 107 53.5
SwW-3 73 91.4155 -83.4615 53.768 922.5 57.6563
SW-4 200 0 43.5385 149.434 535 53.5
SW-5 35.7778 65.8289 -120.684 62.4418 580 64 4444
SW-1 2 0 -154.462 149.434 535 53.5
MW-10 25 0.707107 -153.962 109.374 163.5 81.75
MwW-11 150 56.5685 -6.46154 109.374 318 159
MW-12 198 214 .96 41,6385 109.374 314 157
MW-13 1115 68.5894 -44.9815 109.374 308 154
Criginal Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill

Copper, total

MW-15 106 90.5097 -50.4615 108.374 302 151
MW-9 25.55 26.0922 -130.912 109.374 257 128.5
MW-14 19.95 17.0413 -136.512 109.374 253 126.5
MW-1 74.65 90.6016 -81.8115 53.768 1067.5 66.7188

Analysis of Variance Statistics
SS Wells 1.37362e+006
S8 Total 4.56688e+006

Kruskal-Wallis Statistics

Non-Detect Rank 53.5
Background Rank Sum 1396
Background Rank Mean 107.385
H Statistic 49.9944
H Adjusted for Ties 63.9684

Original Data

Page 2
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Alexander County Closed Sanitary Landfill

Shapiro-Wilks Test of Normality
Parameter: Copper, total
Background Wells

Normality Test of Parameter Concentrations
K = 6; Samples =13

i x(i) x{n-i+1) x(n-1+1)-x(i)  a(n-i+1)
1 5 260 255 0.5359
2 11 260 249 0.3325
3 55 210 155 0.2412
4 68 160 92 01707
5 100 100 0 0.1099
6 100 100 0 0.0539
7 100 100 0

8 100 100 0

9 100 100 0

10 160 68 -92

11 210 55 -155

12 260 11 -249

13 260 5 -255

Copper, total

b{l)
136.655
82,7925
37.386
15.7044
0

0

Sum of b values = 272.537

Sample Standard Deviation = 83.0969

W Statistic = 0.8964

5% Critical value of 0.866 is less than 0.8964

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.8964

Data is normally distributed at 89% level of significance

Original Data Page 1
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Alexander County Closed Sanitary Landfill Copper, total

Parametri¢ Tolerance Interval Analysis
Parameter: Copper, total

Background mean = 117.615

Background standard deviation = 83.0969

One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance factor calcuiation follows USEPA 19889 Guidance
Upper tolerance limit = 339.484

Well Date Result Impacted
MW-11 12/11/2000 180 FALSE
6/12/2001 110 FALSE
MW-5 10/1/1994 1070 TRUE
113171995 757 TRUE
21151995 464 TRUE
3711995 676 TRUE
127771995 ND<100 FALSE
5/6/1996 ND<100 FALSE
11/11/1996 ND=<5 FALSE
6/24/1997 a8 FALSE
12/3/11997 270 FALSE
6/4/1998 490 TRUE
11/18/1998 1200 TRUE
5/13/1998 120 FALSE
12/6/1999 10 FALSE
5M17/2000 120 FALSE
12/11/2000 140 FALSE
6/13/2001 120 FALSE
MW-13 12/11/2000 63 FALSE
6/12/2001 160 FALSE
MW-15 12/11/2000 42 FALSE
6/12/2001 170 FALSE

Original Data Page 1 Non-Detects Replaced with 1/2 DL



Alexander County Closed Sanitary Landfill Lead, total
Basic Statistics
Parameter: Lead, total
Total Observations 176
Total Non-Detects 111
Pooled Mean 18.4361
Pooled Std Dev 31.2804
Background Mean 33.3077
Background Std Dev 26.1928
Background Wells
There is 1 background well
Wall Samples Non-Detects % ND Total
MW-1A 13 4 30.7692 433
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 33.3077 26.1928 0 1601 123.154
Compliance Wells
There are 21 compliance wells
Well Samples Non-Detects % ND Total
MW-2 7 5 71.4286 88
MW-3 16 9 56.25 503
Mw-4 1 1 100 10
MW-4R 16 9 56.25 247.5
MW-5 16 2 12.5 949
MW-6 16 9 56.25 166.2
MW-7 16 1" 68.75 125.4
MW-8 16 14 875 117
sSw-2 2 2 100 20
SW-3 16 14 87.5 108.2
SW-4 1 1 100 10
SW-5 9 7 771.7778 100.45
SW-1 1 1 100 5
MW-10 2 2 100 8
MW-11 2 0 o 58
MWw-12 2 0 o] 110
MW-13 2 1 50 24
MW-15 2 1 50 34
MW-9 2 2 100 8
MW-14 2 2 100 8
MW-1 16 14 87.5 114
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW.-2 12.5714 525538 -20.7363 13.3228 561 80.142%
MW-3 31.4375 43,7949 -1.87019 10.8113 1587 99.1875
MWV-4 10 0 -23.3077 29.4912 56 56
MW-R 15.4688 23.6841 -17.838%9 106113 1456 H
MW-5 58.3125 69.146 26.0048 10.6113 2309 144313
MW-6 10.3875 6.54236 -22.9202 10.6113 1453 90.8125
MW-7 7.8375 264244 -25.4702 106113 1228 76.75
MwW-8 7.3125 2.98258 -25.9952 106113 1032 64.5
SW-2 10 0 -23.3077 21.5854 112 56
SW-3 6.825 2.60448 -26.4827 10.6113 1014 63.375
SW-4 10 0 -23.3077 294912 56 56
SW-5 11.1611 171211 -22.1466 12,3231 681 75.6667
SW-1 5 0 -28.3077 29,4912 56 56
MW-10 4 1.41421 -29.3077 21.5854 112 56
MW-11 29 7.07107 -4.30769 21.5854 306 183
MW-12 55 56.5685 21.6923 21.5854 305 152.5
MW-13 12 9.89949 -21.3077 21,5854 198 95
Original Data Fage 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Lead, total

MW-15 17 16.9706 -16.3077 21.5854 210 105
MW-9 4 1.41421 -29.3077 21.5854 112 56
MW-14 4 1.41421 -29.3077 21.5854 112 56
MW-1 6.8375 2.61964 -26.3702 106113 1019 B83.6875
Analysis of Variance Statistics

S8 Wells 46957.5

88 Total 171329

Kruskal-Wallis Statistics

Non-Detect Rank 56

Background Rank Sum 1801

Background Rank Mean 123.154

H Statistic 49.9647

H Adjusted for Ties 66.695

Original Data Page 2 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Lead, total

Shapiro-Wilks Test of Normality
Parameter: Lead, total
Background Wells

Normality Test of Parameter Concentrations
K =6; Sampies = 13

i x(i) x(n-i+1) x(nA+1)ex(i)  a(n-i+1) b(i)

1 1.60944 431749 2.70805 0.5359 1.45124
2 1.94591 42485 2.30259 0.3325 0.76561
3 2.30259 4.06044 1.75786 0.2412 0.423995
4 2.30259 4.06044 1.75786 0.1707 0.300068
5 2.30259 3.87029 1.66771 0.1099 0.183281
6 2.70805 3.61092 0.602868 0.0539 0.0486646
7 3.21888 3.21888 0

8 3.61092 2.70805 -0.902868

g 3.97029 2.3025%9 -1.66771

10 4.06044 2.30259 -1.75786

1" 4.06044 2.30259 -1.75786

12 42485 1.94591 -2.30259

13 431749 1.60944 -2.70805

Sum of b values = 3.17286

Sample Standard Deviation = 0.969702

W Statistic = 0.892163

5% Critical value of 0.866 is less than 0.892163

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.892163

Data is normaliy distributed at 89% level of significance

Log-Transformed Page 1 Cohen's Adjustment



Parametric Tolerance Interval Analysis

Parameter: Lead, total

Background mean = 1.65668
Background standard deviation = 1,84563
One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance factor calculation fellows USEPA 1989 Guidance

Upper tolerance limit = 6.5845

Alexander County Closed Sanitary Landfill

Lead, total

Woell Date Result Impacted
MW-11 12111/2000 3.52636 FALSE
6/12/2001 3.17805 FALSE
MWw-5 10/1/1994 4.40672 FALSE
173171905 4.77068 FALSE
2/15/1995 4.60517 FALSE
3711995 4.44265 FALSE
12/7/1995 3.21888 FALSE
5/6/1996 2.99573 FALSE
11/111/1996 2.83321 FALSE
6/24/1997 ND<1.60944 FALSE
12/3M1997 3.91202 FALSE
6/4/1998 4.35671 FALSE
11/18/1998 5.63479 FALSE
5/1311999 3.17805 FALSE
12/6/1999 ND<1.60944 FALSE
5/17/2000 288037 FALSE
12/11/2000 3.09104 FALSE
6/13/2001 2.99573 FALSE
Mw-13 12/11/2000 ND<1.60944 FALSE
6/12/2001 2.94444 FALSE
MW-15 12/11/2000 ND<1.60544 FALSE
6/12/2001 3.3673 FALSE
Log-Transformed Page 1
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Alexander County Closed Sanitary Landfill Nickel, total

Basic Statistics

Parameter: Nickel, total

Total Observations 176

Total Non-Detects 86

Pooled Mean 115.431

Pacled Std Dev 221.335

Background Mean 101.231

Background Std Dev 70.758

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1A 13 5 38.4615 1316

Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 101.231 70.758 0 1359.5 104.577

Compliance Wells
There are 21 compliance wells

Well Samples Non-Detects % ND Total

Mw-2 7 6 85.7143 359.4

MW-3 16 1 6.25 41562

Mw-4 1 1 100 100

MW-4R 16 5 31.28 1219

MW-5 16 2 12.5 6957

MW-6 16 ] 375 987

MW-7 16 13 81.25 675

MW-8 16 12 75 642.3

Sw-2 2 2 100 150

SW-3 16 14 87.5 632.4

SWw-4 1 0 0 67

SW-5 9 8 88.8889 405

SW-1 1 0 v 9

MW-10 2 0 0 194

MW-11 2 0 0 600

MW-12 2 0 0 970

MW-13 2 V] 0 138

MW-15 2 0 0 72

MW-9 2 0 0 152

MW-14 2 0 0 44

MW-1 16 1 68.75 €68.3

Waell Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 51.3429 26.2543 -49.8879 90.0831 356 50.8571
MW-3 259.5 306.808 158.269 71.7491 22745 142,156
MW-4 100 0 -1.23077 199.407 435 43.5
MW-4R 76.1875 131.302 -25.0433 71.7491 1555.5 §7.2188
MW-5 434.813 490.483 333.582 71.74%1 2273 142.063
MW-6 60.4375 40.7741 -40.7933 71.749N 1521 95.0625
MW-7 421875 23.8418 -59.0433 71.7491 886.5 56.4083
MW-8 40,1437 25.2846 -61.087 71.7491 900 56.25
SW-2 75 35.3553 -26.2308 145.951 87 435
SW-3 38.525 26.1168 -61.7058 71.7491 792 49.5
SW-4 67 0 -34.2308 169,407 13 131
SW-5 45 41.7582 -56.2308 83.323%6 497 55.2222
SW-1 9 0 -92.2308 199.407 92 82
MW-10 8.7 3.25269 -91.5308 145.951 188 94
MW-11 300 113.137 198.769 145.951 324 162
MwW-12 485 502.046 383.769 145.951 321 160.5
MW-13 69.5 24,7487 -31.7308 145,951 261 130.5

Qriginal Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Nickel, total
MW-15 36 21.2132 -65.2308 145 951 236 118
MW-9 76 11.3137 -25.2308 145,951 267 133.5
MW-14 22 11.3137 -79.2308 145.951 220 110
MW-1 41.7687 23.2431 -59.462 71.7491 990.5 61.9063
Analysis of Variance Statistics
S8 Wells 2.88698e+006
88 Total 8.57314e+006
Kruskal-Wallis Statistics
Non-Detect Rank 43.5
Background Rank Sum 1359.5
Background Rank Mean 104.577
H Statistic 87.1738
H Adjusted for Ties 96.6863
Qriginal Data Page 2 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill Nickel, total

Non-Parametric Tolerance Interval
Parameter: Nickel, total

Total Percent Non-Detects = 17.9487%
Background Samples (n) = 13

Maximum Background Concentration = 260
Minimum Coverage = 79.4%

Average Coverage = 92.8571%

Well Sample Result impacted
MW-11 12/11/2000 380 TRUE
MW-11 6/12/2001 220 FALSE
MW-5 10/1/1994 1510 TRUE
MW-5 13111995 826 TRUE
MW-5 2/15/1985 508 TRUE
MW-5 3771995 820 TRUE
MW-5 12711995 180 FALSE
MW-5 5/6/1996 118 FALSE
MW-5 111 1/1996 ND=<25 FALSE
MW-5 6/24M1997 ND=<25 FALSE
MW-5 121311997 300 TRUE
MW.-5 6/4/1998 520 TRUE
MW.-5 11/18/1998 1500 TRUE
MW-5 5/13/1998 150 FALSE
MW-5 12/6/1939 15 FALSE
MW-5 5/17/2000 130 FALSE
MW-5 12/11/2000 150 FALSE
MW-5 6/13/2001 130 FALSE
MW-13 1211172000 52 FALSE
MW-13 6/12/2001 87 FALSE
MW-15 12/11/2000 21 FALSE
MW-15 6/12/2001 51 FALSE
MW-9 12/14/2000 B4 FALSE
MW-9 6/13/2001 68 FALSE
MW-12 12/11/2000 840 TRUE
MW-12 6/13/2001 130 FALSE

Original Data Page 1 Non-Detects Replaced with 1/2 DL



Alexander County Closed Sanitary Landfill Thallium, total

Basic Statistics

Parameter: Thallium, total

Total Observations 176

Total Non-Detects 172

Pooled Mean 4.53693

Pooled Std Dev 3.70435

Background Mean £.15385

Background Std Dev 4.09972

Background Wells

There is 1 background well

Wall Samples Non-Detects % ND Total

MW-1A 13 13 100 67

Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 5.15385 4.00072 0 1124.5 86.5

Compliance Wells
There are 21 compliance wells

Waell Samples Non-Detects % ND Total

MW-2 7 7 100 57

MW-3 1€ 16 100 73

Mw-4 1 1 100 5

MW-4R 16 16 100 73

MW-5 16 14 87.5 78

MW-6 16 16 100 73

Mw.-7 16 16 100 73

MW-8 16 18 100 73

SW-2 2 2 100 15

SW-3 16 16 100 73

SW-4 1 1 100 10

SW-5 9 9 100 25

Sw-1 1 1 100 2

MW-10 2 2 100 4

MW-11 2 1 50 43

MW-12 2 2 100 4

MW-13 2 2 100 4

MW-15 2 2 100 4

MW-9 2 2 100 4

MW-14 2 i 50 42

MW-1 16 16 100 73

Waell Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 8,14286 3.28778 2.98801 1.74514 605.5 86.5
MW-3 4.5625 3.88104 -0.591348 1.38996 1384 86.5
MW-4 5 0 -0.153846 3.86302 86.5 86.5
MW-4R 4.5625 3.88104 -0.591346 1.38996 1384 88.5
MW-5 4.875 3.77492 -0.276846 1.38596 1560 97.5
MW-6 4.5625 3.88104 -0.581346 1.38996 1384 86.5
MW-7 45825 3.88104 -0.591346 1.38998 1384 86.5
Mw-8 4.5625 3.88104 -0.591346 1.38996 1384 86.5
SwW-2 7.5 3.53553 2.34615 282744 173 86.5
SW-3 45625 3.88104 -0.591346 1.38996 1384 86.5
Sw-4 10 0 484615 3.86302 86.5 86.5
SW-5 277778 2.72845 -2.37807 1.61418 778.5 86.5
SW-1 2 0 -3.15385 3.86302 86.5 86.5
MW-10 2 0 -3.15385 2.82744 173 86.5
MW-11 215 0.212132 -3.00385 282744 261.5 130.75
MW-12 2 0 -3.15385 2.82744 173 86.5
MW-13 2 0 -3.15385 2.82744 173 86.5
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Alexander County Closed Sanitary Landfill Thallium, total

MW-15 i 0 -3.16385 2.82744 173 86.5
MW-9 2 0 -3.15385 2.82744 173 86.5
MW-14 21 0.141421 -3.056385 282744 280.5 130.25
MW-1 4.5625 3.88104 -0.591346 1.38996 1384 86.5

Analysis of Variance Statistics
S5 Wells 267.407
SS Total 2401.39

Kruskal-Wallis Statistics

Non-Detect Rank 86.5
Background Rank Sum 1124.5
Background Rank Mean 86.5

H Statistic 3.45772
H Adjusted for Ties 51.8824
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Alexander County Closed Sanitary Landfill

Poisson Tolerance Limit
Parameter: Thallium, total

Poisson Count of 13 background Samples = 33.5
Degrees of Freedom = 69

95% Confidence Values

Chi-Squared Value (95% Confidence) = 89.3912
Lambda (from Zack's formula) = 3.43812
Smallest Degrees of Freedom = 15

Upper Tolerance Limit (95%) = 6.5

99% Confldence Values

Chi-Squared Value (99% Confidence) = 99.2274
Lambda (from Zack's formula) = 3.81644
Smallest Degrees of Freedom = 20

Upper Tolerance Limit (99%) =9

Thallium, total

Date Resuit Impacted 95% Impacted 99%
MW-11 12111/2000 ND<1 FALSE FALSE

6/12/2001 23 FALSE FALSE
MW-14 121122000 ND<1 FALSE FALSE

6/13/2001 22 . FALSE FALSE

Original Data Page 1
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Alexander County Closed Sanitary Landfill Vanadium

Basic Statistics

Parameter: Vanadium

Total Observations 176
Total Non-Detects 87
Poocled Mean 86.0403
Pooled Std Dev 213138
Background Mean 129.462
Background Std Dev 116.516

Background Wells
There is 1 background wel!

Well Samples Non-Detects % ND Total

MW-1A 13 4 30.7692 1683

Waell Mean Std Dev Std Emr Rank Sum Rank Mean
MW-1A 129.462 116.516 0 1511 116.231

Compliance Woells
There are 21 compliance welis

Waell Samples Non-Detects % ND Total

MW-2 7 5 71.4286 3491

MW.3 16 10 62.5 506

Mw-4 1 1 100 50

MW-4R 16 7 4375 1014

MW-5 16 0 0 7064

MW-6 16 6 375 641.8

MW-7 16 8 50 453

MW-8 16 8 50 4231

SW-2 2 2 100 80

SW-3 16 14 87.5 326

SW-4 1 1 100 40

SW-5 9 8 88.8889 325

SW-1 1 0 0 9.2

MW-10 2 1 50 10.6

MW-11 2 o 0 540

MW-12 2 0 0 970

MW-13 2 0 o 98

MW-15 2 0 0 147

MW-g 2 0 0 43

MW-14 2 0 0 24.8

MW-1 16 12 75 3355

Well Mean S$td Dev Dif From Bkg Std Err Rank Sum Rank Mean
MwW-2 49.8714 41.3777 -79.5801 85.3296 473 67.5714
MW-3 31.625 27.9544 -97.8365 67.963 1180 73.75
MwW-4 50 0 -79.4615 188.885 44 44
MW-4R 63.375 143.018 -66.08B65 67.963 1474 92.125
MW-5 441.5 533.216 312.038 67.963 2545 159.063
MW-6 40.1125 38.0433 -89.349 67.963 1458 91
MW-7 28.3125 16.5558 -101.149 67.963 1348 84.25
MW-8 26.4438 20.1587 -103.018 67.963 1215 75.9375
SW-2 45 7.07107 -84.4615 138.25 88 a4
8W-3 20.375 17.847 -109.087 67.963 848 53
Sw-4 40 0 -89.4615 188.885 44 44
SW-5 36.1111 81.0393 -33.3504 78.9267 515 57.2222
SW-1 9.2 ¢ -120.262 188.885 102 102
MW-10 53 0.424264 -124.162 138.25 132 66
MW-11 270 98.9949 140,538 138.25 329 164.5
MW-12 485 487.904 355.538 138.25 328 164
MW-13 49 226274 -80.4615 138.25 269 1345
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? Alexander County Closed Sanitary Landfill Vanadium
MW-15 735 51.6188 -55.9615 138.25 280 140
MW-9 215 9.19239 -107.962 138.25 240 120
MWw-14 12.4 7.9186 -117.062 138.25 212 106
MW-1 20.9688 18.1241 -108.493 67.963 943 58.9375

Analysis of Variance Statistics
S5 Wells 2.84795e+006
S5 Total 7.94985e+006

Kruskal-Wallis Statistics

Non-Detect Rank 44
Background Rank Sum 1511
Background Rank Mean 116.231
H Statistic 71.8362
H Adjusted for Ties 81,704

Original Data

Page 2
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Alexander County Closed Sanitary Landfill

Shapiro-Wilks Test of Normality
Parameter: Vanadium
Background Wells

Normality Test of Parameter Concentrations
K = 6; Samples = 13

i x(i) x(n-i+1) x(n-1+1)-x(i}  a(n-i+1) b(i)

1 1.60944 5.79909 4.18965 0.5359 2.24524
2 1.79176 5.76832 3.97656 0.3325 1.32221
3 3.68888 5.50842 1.90954 0.2412 0.4560582
4 3.68888 5.29832 1.60944 0.1707 0.274731
5 3.68888 5.10585 1.41707 0.1099 0.1557386
6 427667 470048 0.423814 0.0539 0.0228436
7 444265 4.44265 0

8 4.70048 427667 -0.423814

9 5.10595 3.68888 -1.41707

10 5.29832 3.68888 -1.60944

11 5.59842 3.68888 -1.90854

12 5.76832 1.79176 -3.97656

13 5.79909 1.609044 -4.18985

Vanadium

Sum of b vaiues = 4.48133

Sample Standard Deviation = 1.3709

W Statistic = 0.890477

5% Critical value of 0.866 is less than 0.890477

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.890477

Data is normally distributed at 99% level of significance

Log-Transformed Page 1
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* Alexander County Closed Sanitary Landfill Vanadium

Parametric Tolerance Interval Analysis
Parameter: Vanadium

Background mean = 3.92421

Background standard deviation = 1.69075

One-sided normal tolerance factor at 95% confidence = 2.67
Tolerance facter calculation follows USEPA 1989 Guidance
Upper tolerance limit = 8.43851

Waell Date Result Impacted
MW-11 12/11/2000 5.82895 FALSE
6/12/2001 529832 FALSE
MW-5 10/111994 747873 FALSE
1/31/1985 6.19236 FALSE
2/15/1995 597126 FALSE
37711995 6.27852 FALSE
12/7/1995 4.91998 FALSE
5/6/1996 47185 FALSE
141111996 3.95124 FALSE
6/24/1997 5.07517 FALSE
121311997 6.17379 FALSE
6/4/1998 6.25383 FALSE
11/18/1998 7.43838 FALSE
5/13/1998 5.1358 FALSE
12/6/1999 2.94444 FALSE
5/17/2000 5.24702 FALSE
12/11/2000 5.19296 FALSE
6/13/2001 5.07517 FALSE
MW-156 12/11/2000 3.61092 FALSE
6/12/2001 4.70048 FALSE
MW-12 12/11/2000 6.72143 FALSE
6/13/2001 4.94164 FALSE

Log-Transformed Page 1 Cohen's Adjustment
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Alexander County Closed Sanitary Landfill Zinc, total
Basic Statistics
Parameter: Zinc, total
Total Observations 176
Total Non-Detects 41
Pooled Mean 182.881
Pooled Std Dev 453.826
Background Mean 164.923
Background Std Dev 120.532
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1A 13 1 7.69231 2144
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1A 164.923 120.532 0 1525 117.308
Compliance Wells
There are 21 compliance wells
Well Samples Non-Detects % ND Total
MwW-2 7 3 42 8571 833
MW-3 16 8 37s 200
MW-4 1 1 100 50
MW-4R 16 1 6.25 1822
MW-5 16 0 0 17496
MW-6 16 4 25 1228
MW-7 16 2 12,5 1041
MW-8 16 3 18.75 914
SW-2 2 2 100 100
SW-3 16 9 56.25 484
SWw-4 1 1 100 50
SW-5 9 4 44,4444 1079
SW-1 1 0 0 33
MW-10 2 0 0 117
MW-11 2 0 o 970
MW.-12 2 0 0 1540
MW-13 2 0 0 194
MW-15 2 0 0 164
MW.9 2 0 0 76
MW-14 2 0 t] 168
MW-1 16 4 25 804
Waell Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-2 119 113.286 -45.9231 168.8 579 82.7143
MW-3 56.25 36.6833 -108.673 134.446 1038 64.875
MW-4 50 0 -114,923 373.656 21 21
MW-4R 113.875 178.843 -51.0481 134.446 1599 099375
MW-5 1093.5 1103.04 928.577 134.448 2563 160.188
MW-6 76.75 48,7969 -88.1731 134.446 1366 85.375
MW-7 65.0625 39.924 -09.8606 134.448 1397 87.3125
MW-8 57.125 36.1126 -107.798 134.446 1280 80
SW-2 50 0 -114.923 273.488 42 21
SW-3 29 20.0233 -135.923 134,446 655 40.9375
SW-4 50 0 -114.923 373.656 21 21
SW-5 119.889 188.309 -45,0342 156.134 616 68.4444
SW-1 33 0 -131.923 373.656 68 68
MW-10 58.5 48.7904 -106.423 273.488 182 o1
MW-11 485 106.066 320.077 273.488 330 165
MW-12 770 749.533 605.077 273.488 320 160
MW-13 97 32.5269 -87.9231 273.488 245 123
Original Data Page 1 Non-Detects Replaced with Detection Limit



Alexander County Closed Sanitary Landfill

MW-15 82 39.508 -82.9231 273.488
MW-9 38 15.5563 -126.923 273.488
Mw-14 84 50.9117 -80.9231 273.488
MW-1 50.25 30.4204 -114.673 134.446

225
147
222
1134

112.5
735
11
70.875

Analysis of Variance Statistics
85 Wells 1.60772e+007
S5 Total 3.60426e+007

Kruskal-Wallis Statistics

Zing, total

Neon-Detect Rank 21
Background Rank Sum 1525
Background Rank Mean 117.308
H Statistic 75.4906
H Adjusted for Ties 76.4566

Original Data Page 2 Non-Detects Replaced with Detection Limit



"~ Alexander County Closed Sanitary Landfill Zing, total

Shapiro-Wilks Test of Normality
Parameter: Zing, total
Background Wells

Normality Test of Parameter Concentrations
K =6; Samples = 13

i x(i) x(n-i+1) x{n-1+1)-x{(i)  a(n-i+1) b(F)

1 230259 576832 3.46574 0.5358 1.85729
2 3.21888 5.73657 25177 0.3325 0.837134
3 4.02535 5.66988 164453 0.2412 0.39666
4 4.07754 5.65948 1.58194 0.1707 0.270038
5 411087 5.57973 1.46886 0.1099 0.161427
6 4.5326 5.62146 0.888861 0.0539 0.0532006
7 4.5326 4.5326 0

8 5.52146 4.5326 -0.988861

9 557973 4.11087 -1.46886

10 5.65948 4.07754 -1.58194

11 566988 4.02535 -1.64453

12 5.73857 3.21888 -2.5177

13 5.76832 2.30259 -3.46574

Sum of b values = 3.57585

Sample Standard Deviation = 1.1069

W Statistic = 0.869686

5% Critical value of 0.866 is less than 0.869686

Data is normally distributed at 95% level of significance
1% Critical value of 0.814 is less than 0.869686

Data is nomallly distributed at 89% level of significance

Log-Transformed Page 1 Non-Detects Replaced with 1/2 DL
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Parametric Tolerance Interval Analysis

Parameter; Zinc, total

Background mean = 4.67199

Background standard deviation = 1.
One-sided normal tolerance factor &

Alexander County Closed Sanitary Landfil

1069
t 95% confidence = 2,67

Zinc, total

Tolerance factor calculation follows USEPA 1989 Guidance

Upper tolerance limit = 7.6274

Woell Date Result Impacted

MW-11 12/11/2000 6.32794 FALSE
671212001 6.01616 FALSE

MW-5 10/1/1994 8.27128 TRUE
113171985 7.81601 TRUE
2/15/1996 7.40853 FALSE
3771995 7.69166 TRUE
12/7/1995 6.23441 FALSE
51611996 5.8944 FALSE
11111/1996 5.43808 FALSE
6/24/1997 5.1358 FALSE
12/3/1997 6.75693 FALSE
6/4/1998 7.31322 FALSE
11/18/1998 7.64969 TRUE
5/13/199% 5.85793 FALSE
12/6/1999 3.97029 FALSE
5/17/2000 5.85793 FALSE
12/14/2000 5.96615 FALSE
611312001 5968615 FALSE

MW-15 12/11/2000 3.08898 FALSE
8/12/2001 470048 FALSE

MW-12 12/11/2000 7.17012 FALSE
£/13/2001 5.48084 FALSE

MW-7 10/1/1994 4,09434 FALSE
113111985 434381 FALSE
2/15/1995 5.24175 FALSE
3711995 4.33073 FALSE
121611995 ND<3.21888 FALSE
5/6/1996 ND<3.21888 FALSE
11/11/1996 3.91202 FALSE
6/24/11997 454329 FALSE
12/311897 4.06044 FALSE
6/4/1998 3.78419 FALSE
11/18/1998 3.78419 FALSE
£/13/1999 4,60617 FALSE
12/6/1998 42485 FALSE
5/17/2000 3.4012 FALSE
12/12/2000 33673 FALSE
6/1372001 2.99573 FALSE

MW-13 12/41/2000 4,30407 FALSE
61212001 478749 FALSE
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