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December 27, 2000

Mr. Larry Rose

Solid Waste Section

Division of Waste Management

North Carolina Department of Environment and Natural Resources
401 Oberlin Road, Suite 150

Raleigh, NC 27605

Re: Groundwater Sampling and Statistical Analysis
Cherokee County Lined Landfill, Marble, North Carolina
MESCO Project No. G99011.0

Dear Mr. Rose:

Municipal Engineering Services Company, P.A. (MESCO) completed statistical analyses for the
Cherokee County Subtitle D Lined Landfill located in Marble, North Carolina. The purpose of
these analyses is to determine, in comparison to background levels, statistical significance of
constituents detected during the April-2000 sampling event.

Statistical Analysis Methodology

N\

Metals

Interwell statistical analysis was conducted on detected metals. Based on the data from the
background well(s), an upper tolerance limit (UTL) was calculated for each of the detected metals,
and the confidence level was set 95% for all the metals on which the interwell analysis was
conducted. For each tested constituent, an appropriate statistical analysis method was selected
based on the percentage of non-detects (%ND) in the historical background data. 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 1/2 ND
15% < %BND < 50% Parametric tolerance limit Cohen or 1/2 ND
50% < %ND < 90% | Non-parametric tolerance limit /2ND
90% < %ND Poisson tolerance limit -

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

VOCs

All historical VOC detections in the background well(s) were pooled in order to determine the total
number of detections, from which the expected number of detections in a single downgradient
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monitoring point (y*) was derived by using the Poisson prediction interval.* The parameter y* is
defined by the following equation:

eyttt (1+3)+5
y vT o ¥ c 1

where

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

t = one-sided value of Student’s ¢-Statistic at 95% confidence
y =number of events observed in n previous samples

y* = expected number of events in a single future sample

For each monitoring location showing any VOC detections, the number of detected VOCs was
counted with each detection being considered a “hit”. The number was then compared with the
expected number of detections derived from the background VOC data. The value of Student’s
t-Statistic was derived from tabulated values included in Gibbons (1994).1

Resulis

Interwell analysis was performed on 13 metals detected during the sampling event. Monitoring
well MW-1 was used as the background well. The parametric tolerance interval was used for
chromium, lead, nickel, vanadium and zinc as their background data were either normally or
“log-normally” distributed with %ND less than 50%. The non-parametric tolerance interval was
used for antimony, barium, beryllium, cadmium, cobalt, thallium, and tin as their background data
were not normally distributed or had %ND greater than 50%. The Poisson tolerance interval was
used for silver as its background data had %ND greater than 90%.

Carbon disulfide was detected at three sampling locations MW-1, MW-2, and MW-65. Historical
detections of this compound is summarized in the following table.

TFable 2. Summary of Carbon Disulfide Detections
Location Number of Detections
MW-1 2
MW-2 1
MW-5 1

MW-65 1

2
1

MW-7
SW-2

Since the detections of carbon disulfide are location-independent, and the background well
(MW-1) also shows two historical detections of this compound, they are likely not associated with
groundwater contamination. Available literature on this compound (see enclosed material) states
that carbon disulfide

*The primary difference between the prediction interval method and the tolerance interval method is the prediction
interval attempts to include a/l 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 interval method
may result in an increased false positive rate if the number of background samples is not sufficiently large.

1Gibbons, R. D., 1994, Statistical methods for groundwater monitoring: John Wiley & Sons, Inc., p. 12.
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* .. . occurs naturally mostiy due to the action of microorganisms living in sediments
found on the sea floor and in marshes.”

This, as well as the fact that carbon disulfide is frequently detected in groundwater samples in the
absence of groundwater contamination, suggests that the detections of carbon disulfide at this site
is most likely a reflection of naturally occurring carbon disulfide, and should not be taken as an
early indication of groundwater contamination. The Poisson prediction interval analysis did not
find any VOC detections statistically significant.

Levels of antimony at MW-2 and MW-3 and silver at MW-2 were found statistically significant
with respect to their background levels. These detections are, however, the first occurrences in the
entire sampling history, and are therefore not necessarily an early indication of groundwater
contamination. Intrawell analysis was not performed on these metals due to an insignificant
number of sampling events.

Should you have any questions or concerns regarding the content of this report, please contact me
at (919) 772-5393.

Sincerely,
MUNICIPAL ENGINEERING SERVICES COMPANY, P.A,

A L

Kohei Yoshida
Hydrogeologist

Enclosures

cc: Robert Allen
Cherokee County



Exceedance Scan
Cherokee County Lined Landfill

well ID Parameter Name * Sample Date  Result Unit PaL? mcL® Exceedance
MW-1 Antimony, total 4/18/2000 0.01 mg/! 0.01 -
MwW-2 Antimony, total 4/18/2000 0.018 mg/l 0.01 -
MW-3 Antimony, total 4/18/2000 0.011 mg/| 0.01 -
MW-1 Bariumn, totat 4/18/2000 0.11 mg/l 0.005 2
MW-2 Barium, total 4/18/2000 0.053 mg/| 0.005 2
MW-3 Barium, total 4/18/2000 0.28 mg/| 0.005 2
MW-4 Barium, total 4/18/2000 0.33 mg/l 0.005 2
MW-5 Barium, total 4/18/2000 0.02 mgfl 0.005 2
MW-6D Barium, total 4/18/2000 0.0065 mg/! 0.005 2
MW-6S Barium, total 4/18/2000 0.052 mgl/l 0.005 2
MW-7 Barium, total 4/18/2000 0.028 mg/l 0.005 2
Leachate Barium, total 4/18/2000 0.24 mg/l 0.005 2
MW-1 Beryllium, total 4/18/2000 0.002 mg/l 0.002 -
MW-3 Beryllium, total 4/18/2000 0.0026 mg/| 0.002 -
MW-4 Beryllium, total 4/18/2000 0.0039 mg/l 0.002 -
MW-7 Beryliium, total 4/18/2000 0.002 mg/l 0.002 -
MW-1 Cadmium, total 4/18/2000 0.0065 mg/l 0.001 0.005 0.0015
Mw.-2 Cadmium, total 4/18/2000 0.0021 mgfi 0.001 0.005
MW-3 Cadmiurn, total 4/18/2000 0.0036 mg/l 0.001 0.005
MW-4 Cadmium, total 4/18/2000 0.0041 mg/l 0.001 0.005
MW-65 Cadmium, total 4/18/2000 0.0013 mg/l 0.001 0.005
MW-7 Cadmium, total 4/18/2000 0.0014 mg/l 0.001 0.005
Leachate Cadmium, total 4/18/2000 0.0022 mg/l 0.001 0.005
MW-1 Chromium, total 4/18/2000 0.043 mg/l 0.005 0.05
Mwy-2 Chromium, total 4/18/2000 0.013 mg/! 0.005 0.05
MW-3 Chromium, total 4/18/2000 0.027 mg/l 0.005 0.05
MW-4 Chromium, total 4/18/2000 0.047 mg/l 0.005 0.05
MW-7 Chromium, total 4/18/2000 0.0051 mg/l 0.005 0.05
MW-1 Cabatt, total 4/18/2000 0.027 mg/l 0.005 -
MW-2 Cobalt, total 4/18/2000 0.0073 mg/l 0.005 -
MW-3 Cobalt, total 4/18/2000 0.026 mg/l 0.005 -
MwW-4 Cobalt, total 4/18/2000 0.022 myg/t 0.005 -
MW-6S Cobalt, total 4/18/2000 0.0053 mg/l 0.005 -
MW-1 Copper, total 4/18/2000 0.087 mg/l 0.005 1
MW-1 Lead, total 411812000 0.016 mg/l 0.01 0.015 0.001
MwW-3 Lead, total 4/18/2000 0.014 mg/l .01 0.015
MW-4 Lead, total 4/18/2000 0.01 mg/l 0.01 0.015
MW-1 Nickel, total 4/18/2000 0.03 mg/l 0.005 0.1
MW-2 Nickel, total 4/18/2000 0.011 mgfl 0.005 0.1
MW-3 Nickel, total 4/18/2000 0.023 mg/ 0.005 01
MW-4 Nickel, total 4/18/2000 0.052 mg/l 0.005 0.1
MW-5 Nickel, total 4/18/2000 0.01 mg/l 0.005 0.1
MW-65 Nickel, total 4/18/2000 0.006 mg/! 0.005 0.1
Leachate Nickel, total 4/18/2000 0.011 mg/i 0.005 0.1
MW-2 Silver, total 4/18/2000 0.064 mgll 0.002 0.018 0.046
MW-3 Silver, total 4/18/2000 0.0025 mg/ 0.002 0.018
MW-3 Thallium, total 4/18/2000 0.002 mg/i 0.002 -
MW-1 Tin, total 4/18/2000 0.019 mg/l 0.01 -
SW-1 Tin, total 4/18/2000 0.016 mg/! 0.01 -
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well ID Parameter Name ° Sample Date  Result Unit PQL? mcL® Exceedance
MWW-1 Vanadium 4/18/2000 0.039 mg/i 0.005 -

Mw-2 Vanadium 4/18/2000 0.0094 mg/| 0.005

MW-3 Vanadium 4/18/2000 0.019 mg/l 0.005 -

MW-4 Vanadium 4/18/2000 0.031 mg/l 0.005 -

MW-1 Zing, total 4/18/2000 0.1 mg/| 0.01 2.1

Mw-2 Zing, total 4/18/2000 0.03 mg/l 0.01 2.1

MwW-3 Zinc, total 4/18/2000 0.087 mg/l 0.01 21

MW-4 Zinc, total 4/18/2000 0.13 mg/l 0.01 21

MW-5 Zinc, tota! 411872000 0.068 mg/l 0.01 21

MW.-8D Zinc, total 4182000 0.015 mg/l 0.01 21

MW.-65 Zinc, total 411812000 0.021 mg/l 0.01 21

MW.-7 Zinc, total 4/18/2000 0.027 mg/l 0.01 2.1

MW-1 Carbon disulfide 4/18/2000 37 ug/! 5 -

Mw-2 Carbon disulfide 4/18/2000 6.1 ug/l 5 -

MW-65 Carbon disulfide 4/18/2000 5.9 ugA 5 -

Rathbone  Trichlorcethylene 4/18/2000 21 _ugfl 5 2.8 18.2
! Table only contains detected constituents.

2 pQL = Practical Quantitation Limit

¥ MCL = Maximum Contaminant Level (North Carolina Groundwater Standard)
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interwell Analysis Summary
Cherokee County Lined Landfill

Background Well(s): MW-1

Antimony, total

Upper Limit

%ND Normality Method ND Adj. (0 = 95%) Unit
87.50 - Non-parametric tolerance interval Y2 ND 10 ug/l
Well Result Signlficance

MwW-2 11 yes

MW-3 18 yes

Barium, total

%ND Normality Method ND Adj. U&pf;;!%m)" Unit
25.00 no Non-parametric tolerance interval 2 ND 3000 ug/l
Well Result Significance

MW.--2 53 no

MwW-3 280 no

MW-4 330 no

MW-5 20 no

MW-6D 6.5 no

MW-6S 52 no

MW-7 28 no

Beryllium, total

%ND Normality Method ND Adj. U&p‘:'g';y.'f‘)" Unit
62.50 - Non-parametric tolerance interval 2 ND 12 ug/l
Well Result Significance

MW-3 2.6 no

MW-4 39 no

MW-7 2.0 no

Statistical Analysis Results - Cherokee County Lined Landfill
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Cadmlium, total

%ND Normality Method ND Adj. U&perg'gf,;")“ Unit
= (-]
75.00 - Non-parametric tolerance interval 2 ND 6.5 ug/l
Well Result Significance
Mw-2 2.1 no
MW-3 36 no
MW-4 4.1 no
MW-63 1.3 no
MW-7 1.4 no
Chromium, total
%ND Normality Method ND Adj. U(%p";';/"')" Unit
- (]
12.50 normal Parametric tolerance interval Y ND 52.9 ugf
well Resuit Significance
MW-2 13 no
MW-3 27 ne
Mw-4 47 no
MW7 5.1 no
Caobait, total
%ND Normality Method ND Adj. U(%pf’g'g',/’:;“ Unit
0.00 no Non-parametric tolerance interval 2 ND 531 ug/l
Well Result Significance
MW-2 7.3 no
MW-3 26 no
MW-4 22 no
MW-6S 5.3 no
Lead, total
%ND Normality Method ND Adj. U(%P:'g'g',/':" Unit
37.50 log-normal  Parametric tolerance interval Y2 ND 577701 iog[ug/l]
Well Result Significance
MW-3 2.63906 no
MW—4 2.3025% no
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Nlckel, total

%ND Normafit Method ) Upper Limit
y ath ND Adj (0 = 95%) Unit
50.00 normal Pararnetric tolerance interval Cohen 68.421 ugi
Well Result Significance
Mw-2 11 no
MW-3 23 no
Mw-4 52 no
MW-5 10 no
MW-638 6 no
Sliver, total
%ND N i Upper Limit
armality Method ND Adj. (0 = 95%) Unit
100.00 - Poisson tolerance interval ND 4.5 ug/!
Waell Result Significance
MW-2 64 yes
MW-3 2.5 no
Thallium, total
%ND Normality Method ND Ad]. U(Z"f;'giy:;“ Unit
75.00 - Non—parametric tolerance interval 2 ND 3.0 ug/l
Well Result Significance
MW-3 2.0 no
Tin, total
U Limi
%ND Normality Method ND Adj. a”:’g,s;') t Unit
50.00 - Non-parametric tolerance interval Y2 ND 19.0 ug/|
Well Resuit Signliflcance
SW-1 16.0 no

Statistical Analysis Results — Cherokee County Lined Landfili
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Vanadium

%ND Normality Method ND Ad]. U(papeg';,/";" Unit
= (-

37.50 normal Parametric tolerance interval Cohen 37.1255 ug/l
Well Result Signiflcance

MW-2 9.4 no

MwW-3 19 no

MW-4 31 no

Zing, total

%ND N . Upper Limit
b ormality Method ND Adj. (o = 95%) Unit
0.00 normal Parametric tolerance interval Y2 ND 324.956 ug/l
Well Result Significance

Mw-2 30 no

MW-3 87 no

MW-4 130 no

MW-5 68 no

MW-6D 15 no

MW-65 21 no

MW-7 27 no

NOTE: Bold-faced monitoring points indicate detected levels exceed North Carolina Groundwater Standard.

Statistical Analysis Results — Cherokee County Lined Landfill
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Summary of Background VOC Detections (MW-1)
Cherokee County Lined Landfill

Constituent Samples NDs % NDs
1,1,1,2-Tetrachloroethane 7 7 100.00
1,1,1-Trichloroethane 7 7 100.00
1,1,2,2-Tetrachloroethane 7 7 100.00
1,1,2-Trichloroethane 7 7 100.00
1,1-Dichloroethane 7 7 100.00
1,1-Dichloroethene 7 7 100.00
1,2,3-Trichloropropane 7 7 100.00
1,2-Dibromo-3—chlaropropane 7 7 100.00
1,2-Dibromoethane 7 7 100.00
1,2-Dichlorobenzene 7 7 100.00
1,2-Dichloroethane 7 7 100.00
1,2-Dichloropropane 7 7 100.00
1,4-Dichlorobenzene 7 7 100.00
2-Butanone 6 6 100.00
2-Hexanone 6 6 100.00
4-Methyl-2—-Pentanone 6 6 100.00
Acetone 6 6 100.00
Acrylonitrile 6 6 100.00
Benzene 7 7 100.00
Bromochloromethane 7 7 100.00
Bromodichloromethane 7 7 100.00
Bromoform 7 7 100.00
Bromomethane 7 6 85.71
Carbon disulfide 8 6 75.00
Carbon tetrachloride 7 7 100.00
Chlorobenzene 7 7 100.00
Chloroethane 7 7 100.00
Chloroform 7 7 100.00
Chloromethane 7 7 100.00
cis—1,2-Dichlorgethene 7 7 100.00
cis-1,3-Dichloropropene 8 6 100.00
Chlorodibromomethane 7 7 100.00
Dibromomethane 7 7 100.00
Ethylbenzene 7 7 100.00
lodomethane 6 6 100.00
Dichloromethane 7 7 100.00
Styrene 7 7 100.00
Tetrachloroethylene 7 7 100.00
Toluene 7 7 100.00
trans-1,2-Dichloroethene 7 7 100.00
trans—1,3-Dichloropropene 6 6 100.00
trans—1,4-Dichloro-2-butene 6 6 100.00
Trichloroethylene 7 7 100.00
Trichlorofluoromethane 7 7 100.00
Vinyl acetate 6 6 100.00
Vinyl chicride 7 7 100.00
Xylene 7 7 100.00

Total 320 317 99.06
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Poisson Prediction Interval Based on Pooled Background VOCs
Cherokee County Lined Landfil|

All detected VOCs (Background Well: MW-1)

Constituent MwW-1 Mw-2 MW-6S Rathbone
Carban disulfide X X X
Trichloroethylene X
Detectlon(s) per Scan - 1.00 1.00 1.00

Total number of sampling events [n] = 6.81
Total number of detections in background wells [y] = 3
Number of comparisgns (downgradient wefls) [k] = 13
One-sided value of Student's t-statistic (95% confidence) [t] = 4.49
Expected number of detections in a single future sample [y*] = 5.44

No statistically significant VOC detections at 95% confidence level

Statistical Analysis Results — Cherokee County Lined Landfill Page 6



Time Series Plots for Select Constituents
Cherokee County Lined Landfill
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Basic Statistics



Basic Statistics

Parameter: Antimony, total

Cherokee County Lined Landfill

Antimony, total

Total Observations 82

Total Non-Detects 79

Pooled Mean 5.95122

Pooled Std Dev 3.68146

Background Mean 5.625

Background Std Dev 3.62284

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 8 7 875 45

Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 5625 3.62284 0 360 45

Compliance Wells

There are 12 compliance wells

Well Samples Non-Detects % ND Total

MwW-3 8 7 87.5 46

MwW-4 8 8 100 45

MW-5 8 8 100 45

MW-6D 8 8 100 45

MW-65 8 8 100 45

SW-1 8 8 100 45

Sw-2 8 8 100 45

Mwv-2 8 7 87.5 55

Mw-7 7 7 100 42

Pendergrass 1 1 100 10

Rathbone 1 1 100 10

Solesbee 1 1 100 10

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 5.75 3.80789 0.125 1.93696 361 45.125
Mw-4 5.625 3.62284 0 1.93696 320 40
MW-5 5.625 3.62284 0 1.93696 320 40
MW-6D 5.625 3.62284 0 1.93696 320 40
MW-6S 5825 3.62284 0 1.93696 320 40
SW-1 5.625 3.62284 0 1.93696 320 40
Sw-2 5.625 3.62284 0 1.93696 320 40
Mw-2 6.875 5.43632 1.25 1.93696 362 45,25
MW-7 6 3.74166 0.375 2.00494 280 40
Pendergrass 10 4] 4.375 4,10891 40 40
Rathbone 10 0 4375 4.10891 40 40
Solesbee 10 0 4.375 4.10891 40 40
Analysis of Variance Statistics

S8 Wells 62.3049

S8 Total 1097.8

Kruskal-Wallis Statistics

Non-Detect Rank 40

Background Rank Sum 360

Background Rank Mean 45

Qriginal Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfil! Antimony, total

H Statistic 0.786585
H Adjusted for Ties 7.43465

Original Data Page 2 Non-Detects Replaced with Detection Limit



Basic Statistics
Parameter: Barium, total

Cherokee County Lined Landfil

Total Observations 82

Total Non-Detects 33

Pooled Mean 440.698

Pooled Std Dev 868.035

Background Mean 670

Background Std Dev 1114.99

Background Wells

There is 1 background welt

Well Samples Non-Detects % ND Total

MW-1 8 2 25 5360

Well Mean Std Dev Std Err Rank Sum Rank Mean

MW-1 670 1114.99 0 385 48.375

Compliance Wells

There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 8 0 0 13930

MW-4 8 0 0 11140

MW-5 8 4 50 778

MW-6D 8 6 75 5202

MW-6S 8 3 375 643

SW-1 8 6 75 524.3

Sw-2 8 8 75 520.4

Mw-2 8 2 25 1645

MW-7 7 1 14.2857 1061.3

Pendergrass 1 1 100 5

Rathbone 1 1 100 5

Soleshee 1 1 100 5

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 1741.25 1460.75 1071.25 345.1 571 71.375
MwW-4 13925 1117.43 722.5 345.1 575 71.875
MW-5 97.25 52.2952 -572.75 345.1 269 33.625
MW-6D 65.025 48.2803 -604.975 3451 176 22
MW-85 80.375 27.1921 -589.625 345.1 295 36.875
SW-1 65.5375 47.6181 -604.462 3451 176 22
SwW-2 65.05 48.2428 -604.85 3451 177 22125
MW.-2 205.8625 184.057 -464. 375 3451 388 48.5
MW-7 151.614 173.496 -518.386 357.213 330 47,1429
Pendergrass 5 o -665 732.068 17 17
Rathbone 5 0 -665 732.068 17 17
Solesbee 5 0 -865 732.068 17 17
Analysis of Variance Statistics

S8 Wells 2.81623e+007

S8 Total 6.10323e+007

Kruskal-Wallis Statistics

Non-Detect Rank 17

Background Rank Sum 395

Background Rank Mean 48.375

Original Data Page 1 Non-Detects Replaced with Detection Limit

Bariurn, total



Cherokee County Lined Landfill Barium, total

H Statistic 47,9355
H Adjusted for Ties 51.274%

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherckee County Lined Landfill Beryllium, total

Basic Statistics
Parameter: Beryllium, total

Total Observations 82
Total Non-Detects 56
Pooled Mean 2.54756
Pooled Std Dev 3.37237
Background Mean 4125
Background Std Dev 4.88255

Background Wells
There is 1 background weli

Well Samples Non-Detects 9% ND Total

MW-1 2] 5 62.5 33

Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 4125 4.88255 0 360.5 45,0625

Compliance Welis
There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 8 0 0 307

MW-4 8 1 12.5 46.8

MW-5 8 7 87.5 13

MW-6D 8 8 100 11

MW-6S 8 6 75 12

SW-1 8 8 100 11

SwW-2 8 8 100 11

MW-2 8 5 62.5 24.4

MW-7 7 5 71.4286 10

Pendergrass 1 1 100 2

Rathbone 1 1 100 2

Solesbee 1 1 100 2

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MwW-3 3.8375 1.6561 -0.2875 1.63794 561 70.125
MwW-4 5.85 7.79963 1.725 1.63794 5£38.5 67.3125
MW-5 1.625 0.744024 25 1.63794 270.5 338125
MW-6D 1.375 0.517549 -2.75 1.63794 228 28.5
MW-6S 1.5 0.534522 -2.625 1.63794 289 36.125
SwW-1 1.375 0.517549 -2.75 1.83794 228 285
Sw-2 1.375 0.517549 -2.75 1.63794 228 285
MVy-2 3.05 4.0592 -1.075 1.63794 350.5 43.8125
MW-7 1.42857 0.534522 -2.69643 1.69543 2635 37.6429
Pendergrass 2 0 -2.125 3.4746 28.5 28.5
Rathbone 2 0 -2.125 3.4746 28.5 28.5
Solesbee 2 0 -2.125 3.4746 28.5 285

Analysis of Variance Statistics
S8 Wells 180.736
S8 Total 921.205

Kruskal-Wallis Statistics

Non-Detect Rank 28.5
Background Rank Sum 360.5
Background Rank Mean 45.0625

Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Beryllium, total

H Statistic 30.6802
H Adjusted for Ties 45.0156

Original Data Page 2 Non-Detects Replaced with Detection Limit



Basic Statistics

Parameter: Cadmium, total

Cherokee County Lined Landfill

Cadmium, total

Total Observations 82

Total Non-Detects 68

Pooled Mean 1.57805

Pooled Std Dev 1.56322¢

Background Mean 2.1875

Background Std Dev 2.23507

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 8 6 75 17.5

Well Mean Std Dev Std Err Rank Sum Rank Mean

MW-1 2.1875 2.23507 0 358 4475

Compliance Wells

There are 12 compliance wells

Woell Samples Non-Detects % ND Total

MW-3 8 6 75 15.1

MW-4 8 6 75 14.9

MW-5 § 5 625 16.6

MW-6D 8 8 100 8

MW-6S 8 7 87.5 8.3

SW-1 ) 8 100 8

Sw-2 8 7 87.5 9

MW-2 8 5 62.5 20.6

MW-7 7 5 71.4286 8.4

Pendergrass 1 1 100 1

Rathbone 1 1 100 1

Sclesbee 1 1 100 1

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 1.8875 1.72 -0.3 0.772114 353 44.125
MW-4 1.8625 1.60796 -0.325 0.772114 352 44
MW-5 2.075 2.33957 -0.1125 0772114 388.5 48,5625
MW-6D 1 o -1.1875 0.772114 268 335
MW-6S 1.0375 0.106066 -1.15 0.772114 302.5 37.8125
SW-1 1 0 -1.1875 0.772114 268 335
Sw-2 1.125 0.353553 -1.0625 0.772114 304.5 38.0625
MW-2 2.575 2.689 0.3875 0.772114 400.5 50.0625
MW-7 1.2 0.382971 -0.9875 0.799214 3075 43.9286
Pendergrass 1 0 -1.1875 1.8379 335 335
Rathbone 1 0 -1.1875 1.8379 335 33.5
Solesbee 1 0 -1.1875 1.6379 335 33.5
Analysis of Variance Statistics

5S Wells 25.6405

8S Total 180.18

Kruskal-Wallis Statistics

Non-Detect Rank 33.5

Background Rank Sum 358

Background Rank Mean 44.75

QOriginal Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Cadmium, total

H Statistic 4.64729
H Adjusted for Ties 9.70978

Original Data Page 2 Non-Detects Replaced with Detection Limit



Basic Statistics

Parameter: Chromium, total

Total Observations
Total Non-Detects
Pooled Mean
Pooled Std Dev
Background Mean
Background Std Dev

Cherokee County Lined Landfill

82

36
11.2988
226225
20.875
15.8784

Chromium, total

Background Wells
There is 1 background well

Well Samples Non-Detects % ND Total

MVV-1 g 1 12.5 167

Well Mean Std Dev Std Err Rank Sum Rank Mean

MW-1 20.875 15.8784 0 487.5 60.9375

Compliance Wells

There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 8 0 0 114

MwW-4 8 0 0 156

MW.-5 8 4 50 52.4

MW-6D 8 5 62.5 41

MW.-6S 8 4 50 27

SW-1 8 8 100 20

sw-2 8 8 100 20

Mw-2 8 1 12.56 269

MW-7 7 3 42.8571 241

Pendergrass 1 1 100 5

Rathbone 1 0 0 26

Solesbee 1 1 100 5

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 14.25 14.3003 -6.625 10.9629 474 58.25
MW-4 19.5 21.5208 -1.375 10.9629 486 60.75
MW-5 6.55 10.3105 -14.325 10.9629 294 36.75
MW-6D 5.125 4.05101 «15.75 10.8629 267.5 33.4375
MW-65 3.375 1.84681 -17.5 10.962¢9 256 32
SW-1 25 2.0702 -18.375 10.9628 148 18.5
SW-2 25 2.0702 -18.375 10.9629 148 18.5
MwW-2 33.625 60.677 12.75 10.9629 4845 60.5625
MW-7 3.44286 1.73384 -17.4321 11.3477 248.5 35.6429
Pendergrass 5 0 -15.875 23.2558 18.5 18.5
Rathbone 26 0 5125 23.2558 71 71
Sclesbee 5 0 -15.875 23.2658 18.5 18.5
Analysis of Variance Statistics

5SS Wells 8282.87

S8 Total 41454

Kruskal-Wallis Statistics

Non-Detect Rank 18.5

Background Rank Sum 487.5

Background Rank Mean 60.9375

Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Chromium, total

H Statistic 41.3802
H Adjusted for Ties 45.2028

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Cobalt, total
Basic Statistics
Parameter: Cobalt, total
Total Qbservations 82
Total Non-Detects 27
Pooled Mean 35.611
Pooled Std Dev 77.2869
Background Mean 137.6285
Background Std Dev 204.846
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1 8 0 0 1101
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 137.625 204.846 0 508 63.5
Compliance Welis
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW.-3 8 0 0 644
MW-4 8 0 0 A87
MW-5 8 1 12.5 83
MW-6D 8 6 75 30
MW-6S 8 0 o 112.5
SW-1 3 7 87.5 20
SW-2 g 8 100 20
MW-2 8 0 0 320.3
MW-7 7 2 28.5714 80.3
Pendergrass 1 1 100 5
Rathbone 1 1 100 5
Solesbee 1 1 100 5
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 80.5 48.0298 -57.125 35.0015 559 69.875
MW-4 60.875 40.1209 -76.75 35.0015 538 67.25
MW-5 10.375 B.24513 -127.25 35.0015 306 38.25
MW-6D 375 2.81577 -133.875 35.0015 156 19.5
MW-65 14.9375 13.8084 -122.688 35.0015 360 45
SW-1 25 2.0702 -135.125 35.0015 127 15.875
SW-2 25 2.0702 -135.125 35.0015 112 14
Mw-2 40.0375 45,7576 -97.5875 35.0015 440 55
MW-7 11.4714 8.10899 -126.154 36.23 255 36.4286
Pendergrass 5 0 -132.625 74.2495 14 14
Rathbone 5 o] -132.625 74.2495 14 14
Soleshee 5 0 -132.625 74.2495 14 14
Analysis of Variance Statistics
S8 Wells 145704
S8 Total 483834
Kruskal-Wallis Statistics
Non-Detect Rank 14
Background Rank Sum 508
Background Rank Mean 63.5
Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Cobalt, total

H Statistic 61.5023
H Adjusted for Ties 63.7762

QOriginal Data Page 2 Non-Detects Replaced with Detection Limit



Basic Statistics
Parameter: Copper, total

Cherokee County Lined Landfill

Copper, total

Total Observations 82

Total Non-Detects 60

Pooled Mean 27.639

Pooled Std Dev 95.6778

Background Mean 181.625

Background Std Dev 273.552

Background Wells

There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 8 0 0 1453

Well Mean Std Dev Std Err Rank Sum Rank Mean

MW-1 181.625 273.552 0 600 75

Compliance Wells

There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 8 6 75 65

MW-4 8 7 87.5 65.4

MW-5 8 3 375 191

MW-6D 8 7 B7.5 75

MW-6S 8 8 100 65

SW-1 8 8 100 65

SW-2 8 7 87.5 75

MW-2 8 5 62.5 119

MwW-7 7 7 100 55

Pendergrass 1 0 0 28

Rathbone 1 1 100 5

Solesbee 1 1 100 5

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 8.125 2.58775 -173.5 43.7844 312 39
MW-4 8.175 2.62176 -173.45 43,7844 2745 343125
MW-5 23.875 18.3726 -1567.75 43.7844 457.5 57.1875
MW-6D 9.375 4.95516 -172.25 43.7844 2825 35.3125
MW-65 8.126 2.58775 -173.5 43.7844 244 30.5
SW-1 8.125 2.58775 -173.5 43.7844 244 30.5
Sw-2 9.375 4.95516 -172.25 43.7844 2835 365.4375
MW/-2 14.875 18.3649 -166.75 43,7844 357.5 44 6875
MW-7 7.85714 2.67261 -173.768 45.3211 2135 305
Pendergrass 28 o -153.625 92.8807 73 73
Rathbone 5 0 -176.625 92.8807 305 305
Solesbee 5 0 -176.625 92.8807 30.5 30.5
Analysis of Variance Statistics

58 Wells 212382

S8 Total 741493

Kruskal-Wallis Statistics

Non-Detect Rank 30.5

Background Rank Sum 600

Background Rank Mean 75

Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Copper, total

H Statistic 28.4024
H Adjusted for Ties 46.6916

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Lead, total
Basic Statistics
Parameter: Lead, total
Total Observations 82
Total Non-Detects 45
Pooled Mean 16.3049
Pooled Std Dev 20.1204
Background Mean 39.75
Background Std Dev 53.4676
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1 8 3 375 318
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 39.75 53.4676 0 4145 51.8125
Compliance Wells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 8 1 12.5 219
MW-4 8 2 25 138
MW-5 8 4 50 104
MW-6D 8 5 62.5 93
MW-65 8 5 62.5 86
Sw-1 8 8 100 55
Sw-2 8 8 100 55
MW-2 8 3 375 149
MW-7 7 4 57.1429 90
Pendergrass 1 1 100 10
Rathbone 1 1 100 10
Solesbhee 1 1 100 10
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 27.375 14,2221 -12.375 9.56078 509.5 63.6875
MW-4 17.25 8.34523 -22.5 9.56078 426 53.25
MW-5 13 9.89949 -26.75 9.56078 330 41.25
MW-6D 11.625 8.99107 -28.125 9.56078 296.5 37.0625
MW-6S 10.75 5.94619 -29 9.56078 296.5 37.0625
Sw-1 6.875 2.58775 -32.875 9.56078 188 23.5
SWw-2 6.875 2.58775 -32.875 9.56078 188 235
MW-2 18.625 14,7158 -21.125 9.56078 398.5 49.8125
MW-7 12.8571 5.84319 -26.8929 9.89634 285 40.7143
Pendergrass 10 0 -29.75 20.2815 23.5 23.5
Rathbone 10 0 -20.75 20.2815 23.5 235
Solesbee 10 0 -29.75 20.2815 23.5 23.5
Analysis of Variance Statistics
538 Wells 7562.65
SS Total 32791.4
Kruskal-Wallis Statistics
Non-Detect Rank 235
Background Rank Sum 414.5
Background Rank Mean 51.8125
Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Lead, total

H Statistic 22.7838
H Adjusted for Ties 27.6663

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Nickel, total
Basic Statistics
Parameter: Nickel, total
Total Observations 82
Total Non-Detects 60
Pooled Mean 37.989
Pooled Std Dev 21.1831
Background Mean 43.25
Background Std Dev 12.6576
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
Mw-1 8 4 50 346
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 43.25 12.6576 0 420 52.5
Compliance Wells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 8 5 62.5 343
MW-4 8 5 62.5 405
MW-5 8 5 62.5 324
MW-6D 8 7 87.5 265
MW-65 8 5 62.5 2731
SW-1 8 8 100 265
Sw-2 8 8 100 265
MW-2 8 4 50 395
MW-7 7 6 85.7143 219
Pendergrass 1 1 100 5
Rathbone 1 1 100 5
Solesbee 1 1 100 5
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 42.875 10.9862 -0.375 10.304 389.5 46.1875
MW-4 50.625 5.15302 7.375 10.304 388.5 48.5625
MW-5 40.5 15.8925 -2.75 10.304 364.5 45,5625
MW-6D 33.125 23.2897 -10.125 10.304 274.5 34.3125
MW-65 341375 21.9065 -9.1125 10.304 3415 42,6875
SW-1 33.125 23.2897 -10.125 10.304 244 305
SwW-2 33.125 23.2897 -10.125 10.304 244 305
MwW.-2 49.375 32,4122 6.125 10.304 417 52,125
MwW-7 31.2857 23.3789 -11.9643 10.6656 248 35.4286
Pendergrass 5 0 -38.26 21.858 305 30.5
Rathbone 5 0 -38.25 21.858 30.5 305
Solesbee 5 0 -38.25 21.858 305 30.5
Analysis of Variance Statistics
58 Wells 7043.16
S8 Total 36346.6
Kruskal-Wallis Statistics
Non-Detect Rank 30.5
Background Rank Sum 420
Background Rank Mean 52.5
Criginal Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Nickel, total

H Statistic 9.80235
H Adjusted for Ties 16.1144

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherckee County Lined Landfill Silver, total
Basic Statistics
Parameter: Silver, total
Total Observations 82
Total Non-Detects 76
Pooled Mean 521341
Pooled Std Dev 24,4713
Background Mean 1.375
Background Std Dev 0.517549
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1 8 8 100 11
Woell Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 1.375 0.517549 0 308 385
Compliance Wells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 8 6 75 16.5
Mw-4 8 8 100 11
MW-5 8 8 100 11
MW-8D 8 8 100 11
MW-6S 8 6 75 42
SW-1 8 8 100 11
sSw-2 8 8 100 11
MW-2 8 7 87.5 74
MW-7 7 6 85.7143 223
Pendergrass 1 1 100 2
Rathbone 1 1 100 2
Solesbee 1 1 100 2
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 2.0825 1,69953 0.8875 12.4221 386 48.25
Mw-4 1.375 0.517549 0 12.4221 308 385
MW-5 1.375 0.517549 0 12.4221 308 38.5
MW-6D 1.376 0.517549 0 12.4221 308 385
MW-65 5.25 7.77817 3.875 12,4221 390 48.75
SW-1 1.375 0.517549 0 12.4221 308 385
SW-2 1.375 0.517549 0 12.4221 308 385
MW-2 9.25 221279 7.875 12.4221 350.5 43.8125
MwW-7 31.8571 80.319 30.4821 12.8581 313 44,7143
Pendergrass 2 0] 0.625 26.3513 38.5 38.5
Rathbone 2 0 0.625 26.3513 38.5 38.5
Solesbee 2 0 0.625 26.3513 38.5 38.5
Analysis of Variance Statistics
S5 Wells 5917.19
SS Total 48506.5
Kruskal-Wallis Statistics
Non-Detect Rank 38.5
Background Rank Sum 308
Background Rank Mean 385
Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Silver, total

H Statistic 2.3963
H Adjusted for Ties 11.7546

Original Data Page 2 Non-Detects Replaced with Detection Limit



Basic Statistics
Parameter: Thallium, total

Total Observations
Total Non-Detects
Pocled Mean
Pooled Std Dev
Background Mean
Background Std Dev

Cherokee County Lined Landfill

82

64
1.68293
1.00466
1.625
0.744024

Thallium, total

Background Wells
There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 8 6 75 13

Well Mean Std Dev Std Err Rank Sum Rank Mean

MW-1 1.625 0.744024 0 337 42125

Compliance Wells

There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 8 3 375 20

MW-4 8 5 62.5 17

MW-5 8 8 100 11

MW-6D 8 5 €25 13

MW-6S 8 & 75 14

SW-1 8 8 100 11

SwW-2 8 8 100 11

MW-2 8 6 75 12

MW-7 7 6 85.7143 10

Pendergrass 1 1 100 2

Rathbone 1 1 100 2

Soleshee 1 1 100 2

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 25 1.92725 0.875 0.50885 468.5 58.5625
MWV-4 2.125 1.80772 0.5 0.50885 389.5 48.6875
MWV-5 1.375 0.517549 -0.25 0.50885 260 325
MW-6D 1.625 0.5175489 0 0.50885 3815 47 6875
MW-6S 1.75 1.0351 0.125 0.50885 340 425
SW-1 1.375 0.517549 -0.25 0.50885 260 325
S5W-2 1.375 0.517549 -0.25 0.50885 260 325
Mw-2 1.5 0.534522 -0.125 0.50885 346 4325
MW.7 1.42857 0.534522 -0.196429 0.52671 263 37.5714
Pendergrass 2 0 0.375 1.07943 325 325
Rathbone 2 0 0.375 1.07943 325 325
Solesbee 2 o 0.375 1.07943 325 325
Analysis of Variance Statistics

5SS Wells 10.2918

SS Total 81.7561

Kruskal-Wallis Statistics

Non-Detect Rank 32.5

Background Rank Sum 337

Background Rank Mean 42.125

Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Thallium, total

H Statistic 9.48443
H Adjusted for Ties 18.0793

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Tin, total

Basic Statistics
Parameter: Tin, total

Total Observations 23
Total Non-Detects 21
Pooled Mean 10.6522
Pooled Std Dev 2.2076
Background Mean 14.5
Background Std Dev 6.36396

Background Wells
There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 2 1 50 29

Well Mean Std Dev Std Err Rank Sum Rank Mean
Mw-1 14.5 6.36396 0 34 17

Compliance Wells
There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-6D 2 2 100 20

MW-6S 2 2 100 20

SW-1 2 1 50 26

SW-2 2 2 100 20

Mw-2 2 2 100 20

MW-3 2 2 100 20

MW-4 2 2 100 20

MW-5 2 2 100 20

MW-7 2 2 100 20

Pendergrass 1 1 100 10

Rathbone 1 1 100 10

Solesbee 1 1 100 10

well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-6D 10 0 4.5 2.41868 22 11
MW-6S 10 0 4.5 2.41868 22 11
SW-1 13 4,24264 -1.5 2.41868 33 16.5
SW-2 10 0 -4.5 2.41868 22 11
MW-2 10 0 4.5 2.41868 22 11
MW-3 10 0 -4.5 2.41868 22 11
MW-4 10 0 -4.5 2.41868 22 11
MW-5 10 0 -4.5 2.41868 22 11
MW-7 10 0 -4.5 2.41868 22 1
Pendergrass 10 0 4.5 2.96226 11 11
Rathbone 10 0 -4.5 2.96226 11 11
Solesbee 10 0 4.5 2.96226 11 11

Analysis of Variance Statistics
5S Wells 48.7174
SS Total 107.217

Kruskal-Wallis Statistics

Non-Detect Rank 11
Background Rank Sum 34
Background Rank Mean 17

Criginal Data Page 1 Non-Detects Replaced with Detection Limit



Cherckee County Lined Landfill Tin, total

H Statistic 2.38043
H Adjusted for Ties 9.95455

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Vanadium
Basic Statistics
Parameter: Vanadium
Total Observations 82
Total Non-Detects 58
Pooled Mean 12.25
Pooled Std Dev 16.3683
Background Mean 19.5
Background Std Dev 13.2234
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1 8 3 375 156
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 19.5 13.2234 0 460.5 57.5625
Compliance Wells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 8 4 50 110
MW-4 8 4 50 130
MW-5 8 5 62.5 107
MW-6D 8 6 75 78
MW-65 8 8 100 55
SwW-1 8 8 100 55
sSW-2 8 8 100 55
MW-2 8 3 375 206.4
MwW-7 7 6 85.7143 371
Pendergrass 1 1 100 5
Rathbone 1 1 100 5
Solesbee 1 1 100 5
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 13.75 9.51315 -5.75 8.16874 391 48.875
MWV-4 16.25 12.9477 -3.25 8.16874 404 50.5
MW-5 13.375 13.6794 -6.125 8.16874 357.5 44 6875
MW-6D 9.75 7.49762 -8.75 8.16874 315 39.375
MW-6S 6.875 5.3033 -12.625 8.16874 236 29.5
SW-1 6.875 5.3033 -12.625 8.16874 236 29.5
SW-2 6.875 5.3033 -12.625 8.16874 236 205
MW-2 258 43,2408 6.3 8.16874 438.5 54.8125
MW-7 5.3 0.793725 -14.2 8.45545 240 34.2857
Pendergrass 5 0 -14.5 17.3285 29.5 295
Rathbone 5 0 -14.5 17.3285 295 29.5
Soleshee 5 0 -14.5 17.3285 29.5 28.5
Analysis of Variance Statistics
S8 Wells 3284.62
S8 Total 21701.6
Kruskal-Wallis Statistics
Non-Detect Rank 29.5
Background Rank Sum 460.5
Background Rank Mean 57.5625
Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Vanadium

H Statistic 15.7532
H Adjusted for Ties 24,3788

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Zine, total
Basic Statistics
Parameter: Zinc, total
Total Observations 82
Total Non-Detects 21
Pooled Mean 55.8415
Pooled Std Dev 61.553
Background Mean 135
Background Std Dev 94,5289
Background Wells
There is 1 background well
Well Samples Non-Detects % ND Total
MW-1 8 0 0 1080
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 135 94,5289 0 530 66.25
Compliance Woells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 8 0 0 652
MW-4 8 o 0 687
MW-5 8 1 12.5 580
MW-6D 8 4 50 113
MW-65 8 1 12.5 207
SW-1 8 7 g87.5 100
Sw-2 8 4 50 119
MW-2 8 1 12.5 634
MW-7 7 1 14.2857 371
Pendergrass 1 0 ] 16
Rathbone 1 1 100 10
Soleshee 1 1 100 10
Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 81.5 16.2832 -53.5 25,6982 499 62.375
MW-4 85.875 28.3672 -49.125 256982 505 63.125
MW-5 72.5 49.8541 62.5 256982 425 53.125
MW-6D 14,125 467325 -120.875 25.6982 150 18.75
MW-65 25875 10.4258 -109.125 25.6982 272 34
SW-1 125 4.6291 -122.5 25.6982 108 13.625
SW-2 14.875 522186 -120.125 25.6982 164 205
Mw-2 79.25 108.8638 -55.75 25.6982 383 47.875
MW-7 53 42,7434 -82 26.6001 317 45.2857
Pendergrass 16 o -119 54.514 27 27
Rathbone 10 0 -125 54.514 11 11
Solesbee 10 0 -125 54.514 11 11
Analysis of Variance Statistics
83 Wells 124822
S8 Total 306891
Kruskal-Wallis Statistics
Non-Detect Rank 11
Background Rank Sum 530
Background Rank Mean 66.25
Criginal Data Page 1 Non-Detects Repiaced with Detection Limit



Cherokee County Lined Landfill Zing, total

H Statistic 52.9645
H Adjusted for Ties 53.8674

Criginal Data Page 2 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Carbaon Disulfide
Basic Statistics
Parameter: Carbon Disulfide
Total Observations 66
Total Non-Detects 58
Pooled Mean 7.60303
Pooled Std Dev 9.56344
Background Mean 11.1333
Background Std Dev 12.8167
Background Wells
There is 1 background well
Waell Samples Non-Detects % ND Total
MW-1 6 4 66.6667 66.8
Well Mean Std Dev Std Err Rank Sum Rank Mean
MW-1 11.1333 12.8167 0 243 406
Compliance Wells
There are 12 compliance wells
Well Samples Non-Detects % ND Total
MW-3 6 6 100 30
MWw-4 6 6 100 30
MW-5 6 5 83.3333 48
MW-6D 6 6 100 30
MW-6S 6 5 83.3333 309
MW-7 6 4 66.6667 126
SW-1 6 6 100 30
Sw-2 6 5 83.3333 49
MW-2 6 5 83.3333 311
Pendergrass 2 2 100 10
Rathbone 2 2 100 10
Solesbee 2 2 100 10
Weill Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 5 0 -6.13333 5.32931 177 29.5
MW-4 5 0 -6.13333 5.32931 177 29.5
MW-5 8 7.34847 -3.13333 5.32931 209.5 349167
MW-6D 5 0 -6.13333 5.32931 177 29.5
MW-6S 5.15 0.367423 -5.98333 5.32931 206.5 34.4167
MW-7 21 24,988 9.86667 5.32831 249 415
SW-1 5 0 -6.13333 5.32831 177 29.5
SW-2 8.16667 7.75672 -2.96667 5,32931 2105 35.0833
MW-2 5.18333 0.449073 -5.95 5.32931 2075 34,5833
Pendergrass 5 0 -5.13333 7.53679 59 295
Rathbone 5 0 -6.13333 7.53679 59 29.5
Solesbee 5 0 -6.13333 7.53879 59 295
Analysis of Variance Statistics
58 Wells 1429.01
SS Totai 5944 .86
Kruskal-Wallis Statistics
Non-Detect Rank 29.5
Background Rank Sum 243
Background Rank Mean 40.5
Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Carbon Disulfide

H Statistic 3.2487¢6
H Adjusted for Ties 10.1088

Original Data Page 2 Non-Detects Replaced with Detection Limit



Cherockee County Lined Landfill Trichloroethene (-ethylene)

Basic Statistics
Parameter: Trichloroethene (-ethylene)

Total Observations 76
Total Non-Detects 75
Pooled Mean 5.21053
Pooled Std Dev 1.83533
Background Mean 5
Background Std Dev 0

Background Wells
There is 1 background well

Well Samples Non-Detects % ND Total

MW-1 7 7 100 35

Well Mean Std Dev Std Err Rank Sum Rank Mean
MWV-1 5 0 0 266 38

Compliance Wells
There are 12 compliance wells

Well Samples Non-Detects % ND Total

MW-3 7 7 100 35

Mw-4 7 7 100 35

MW-5 7 7 100 35

MW-6D 7 7 100 35

MW-6S 7 7 100 35

MW-7 7 7 100 35

SW-1 7 7 100 35

SW-2 7 7 100 35

Mw-2 7 7 100 35

Pendergrass 2 2 100 10

Rathbcne 2 1 50 26

Solesbee 2 2 100 10

Well Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean
MW-3 5 0 0 0.761905 266 38
Mw-4 5 0 0 0.761905 266 38
MW-5 5 0 0 0.761905 266 38
MW-6D 5 0 0 0.761805 266 38
MW-6S 5 0 0 0.761905 266 38
MW-7 5 0 0 0.761905 266 38
SW-1 5 0 0 0.761905 266 38
SW-2 5 0 0 0.761905 266 38
MW-2 5 0 0 0.761905 268 38
Pendergrass 5 0 0 1.14288 76 38
Rathbone 13 11.3137 8 1.14286 114 57
Solesbee 5 0 0 1.14286 76 38

Analysis of Variance Statistics
88 Wells 124 632
S5 Total 252.632

Kruskal-Wallis Statistics

Non-Detect Rank 38
Background Rank Sum 266
Background Rank Mean 38

Original Data Page 1 Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfill Trichloroethene {-ethylene)

H Statistic 1.44156
H Adjusted for Ties 37

Original Data Page 2 Non-Detects Replaced with Detection Limit



Interwell Analyses for Metals



Cherockee County Lined Landfill Antimony, total

Non-Parametric Tolerance Interval
Parameter: Antimony, total

Total Percent Nen-Detects = 87.5%
Background Samples (n) = 8

Maximum Background Concentration = 10
Minimum Coverage = 68.8%

Average Coverage = 88.8888%

Wwell Sample Result Impacted
MW-3 12/15/1997 ND<1.5 FALSE
MW-3 1/26/1998 ND=<1.5 FALSE
MW-3 3/16/1998 ND<1.5 FALSE
MW.-3 4/20/1998 ND<1.5 FALSE
MW-3 10/20/1908 ND<1.5 FALSE
MW-3 5/19/1959 ND<5 FALSE
MW-3 10/19/1999 ND<5 FALSE
MW.-3 4/18/2000 11 TRUE
MwJ-2 11711998 ND<2.5 FALSE
MW-2 1/26/1998 ND<1.5 FALSE
MW-2 3/16/1998 ND<1.5 FALSE
MW-2 4/20/1998 ND<1.5 FALSE
MW-2 10/20/1998 ND<1.5 FALSE
MW-2 5/19/1999 ND<5 FALSE
Mw-2 10/19/1999 ND<5 FALSE
MW-2 4/18/2000 18 TRUE

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



Cherokee County Lined Landfill Barium, total

Non-Parametric Tolerance Interval
Parameter: Barium, total

Total Percent Non-Detects = 28.5714%
Background Samples (n} =8

Maximum Background Concentration = 3000
Minimum Coverage = 86.8%

Average Coverage = 88.8888%

Well Sample Result impacted
MW.-3 12/15/1997 2200 FALSE
MW-3 1/26/1998 4000 TRUE
MW-3 3/16/1998 2800 FALSE
MW-3 4/20/1998 1400 FALSE
MW-3 10/20/1998 29800 FALSE
MW-3 5/19/1999 140 FALSE
MW-3 10/19/1999 210 FALSE
MW-3 4/18/2000 280 FALSE
Mw-2 14711988 570 FALSE
Mwy-2 1/26/1998 200 FALSE
MW-2 3/16/1998 ND<50 FALSE
MW-2 4/20/1998 400 FALSE
MwV-2 10/20/1998 ND<50 FALSE
MW-2 5/19/1999 72 FALSE
MWW-2 10/19/1999 150 FALSE
MW-2 4/18/2000 83 FALSE
MW-4 12/15/1997 3200 TRUE
MW-4 1/26/1998 2400 FALSE
MW-4 3/16/1998 2200 FALSE
MW-4 4/20/1998 1100 FALSE
MW-4 10/20/1998 1400 FALSE
MW-4 5/19/1999 210 FALSE
MW-4 10/19/1999 300 FALSE
MW-4 4/18/2000 330 FALSE
MW-5 12/15/1997 ND<50 FALSE
MW-5 1/26/1998 ND<50 FALSE
MW-5 3/16/1998 ND<50 FALSE
MW.5 4/20/1998 200 FALSE
MW-5 10/19/1998 ND<50 FALSE
MW-5 5/19/1999 48 FALSE
MW-5 10/19/1989 110 FALSE
MW-5 4/18/2000 20 FALSE
MW-8D 12/15/1997 ND<50 FALSE
MW-6D 1/26/1998 ND<80 FALSE
MW-6D 3/16/1998 ND<50 FALSE
MW-6D 4/20/19%98 ND<50 FALSE
MwW-6D 10/19/1908 ND<50 FALSE
MW.-6D 5/19/1999 8.7 FALSE
MW-6D 10/18/1999 ND<2.5 FALSE
MW-6D 4/18/2000 6.5 FALSE

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



MW-ES
MW-65
MW-85
MW.68
MW-8S
MW-6S
MW.6S
MW-65

MW-7
MW-7
MW-7
MwW-7
MW.7
MW-7
MW-7

Qriginal Data

12/15/1997
1/26/1998
3/16/1998
4/20/1998
10/19/1998
5/M19/1999
10/18/1999
4/18/2000

1/26/1998
3/16/1908
4/20/1998
10/20/1998
5/19/1999
10/19/1999
4/18/2000

100
ND<50
100
ND<50
ND<50
48

43

52

500
200
200
ND<50
26

7.3

28

Cherokee County Lined Landfill

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Page 2

Barium, total

Non-Detects Replaced with 1/2 DL



Cherokee County Lined Landfill Beryllium, total

Non-Parametric Tolerance Interval
Parameter: Beryllium, total

Total Percent Non-Detects = 35.4839%
Background Samples (n) = 8

Maximum Background Concentration = 12
Minimum Coverage = §8.8%

Average Coverage = 88.8889%

Well Sample Result Impacted
MW-3 121151997 2 FALSE
MWW-3 1/26/1998 6 FALSE
MW-3 3/16/1998 5 FALSE
MW-3 4/20/1998 4 FALSE
MW-3 10/20/1998 ] FALSE
MW-3 5/19/1999 22 FALSE
MW-3 10/19/1999 2.9 FALSE
MW-3 4/18/2000 28 FALSE
MW-4 12/15/1997 4 FALSE
MWW-4 1/26/1998 3 FALSE
MwW-4 3/16/1998 4 FALSE
MW-4 4/20/1988 3 FALSE
MW-4 10/20/1988 ND<0.5 FALSE
MW-4 5/19/1999 25 TRUE
MW-4 10/19/1999 29 FALSE
MW-4 4/18/2000 39 FALSE
MW-7 1/26/1998 1 FALSE
MwW-7 3/16/1998 ND<0.5 FALSE
MW-7 472011998 ND<0.5 FALSE
MW-7 10/20/1998 ND<0.5 FALSE
MW-7 5/1911999 ND<1 FALSE
MW-7 10/19/1899 ND=<1 FALSE
MWV-7 4/18/2000 2 FALSE

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



Cherokee County Lined Landfill Cadmium, total

Non-Parametric Tolerance Interval
Parameter: Cadmium, total

Total Percent Non-Detects = 74.4681%
Background Samples (n) =8

Maximum Background Concentration = 6.5
Minimum Coverage = 68.8%

Average Coverage = 88.8889%

Well Sample Result Impacted
MW-3 12/15/1997 ND<0.5 FALSE
MW-3 1/26/1998 ND<0.5 FALSE
MW-3 3/16/1998 ND<0.5 FALSE
MW-3 4/20/1998 ND<0.5 FALSE
MW.-3 10/20/1998 ND<0.5 FALSE
MW-3 5/19/1999 ND<0.5 FALSE
MW-3 10/19/1999 55 FALSE
MwW-3 4/18/2000 36 FALSE
MW-4 12/15/1997 ND<0.5 FALSE
MWV-4 1/26/1998 ND<0.5 FALSE
Mw-4 3/16/1998 ND<0.5 FALSE
Mw-4 4/20/1998 ND<0.5 FALSE
MWWV-4 10/20/1998 ND<0.5 FALSE
MW-4 5/19/1998 ND<0.5 FALSE
MW-4 10/19/1999 4.8 FALSE
MW-4 4/18/2000 41 FALSE
MWV-7 1/26/1998 ND<0.5 FALSE
MW-7 3/16/1998 2 FALSE
MW-7 4/20/1998 ND<0.5 FALSE
MW-7 10/20/1998 ND<0.5 FALSE
MW-7 5/19/1999 ND<0.5 FALSE
MW-7 10/19/1999 ND<0.5 FALSE
MW-7 4/18/2000 1.4 FALSE
MWV-2 1/7{1998 ND<0.5 FALSE
MW-2 1/26/1998 ND<0.5 FALSE
Mw-2 3/16/1998 8 TRUE
MW.-2 4/20/1998 ND<0.5 FALSE
MwW-2 10/20/1998 ND<0.5 FALSE
MW-2 5/19/1999 ND<0.5 FALSE
MW-2 10/19/1998 55 FALSE
MW-2 41182000 2.1 FALSE
MW-6S 12/156/1997 ND<0.5 FALSE
MW.6S 1/26/1998 ND<(0.5 FALSE
MW-65 3/16/1998 ND=0.5 FALSE
MW-6S 4/20/1998 ND<0.5 FALSE
MW-6S 10/19/1998 ND<0.5 FALSE
MW-65 5/19/1999 ND<0.5 FALSE
MW.-6S 10/18/1999 ND<0.5 FALSE
MW-6S 4/18/2000 1.3 FALSE

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



Cherokee County Lined Landfill Cadmium, total

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



Cherokee County Lined Landfill

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

Normality Test of Parameter Concentrations
K =4, Samples = 8

i x{i) x(n-i+1) x(n-t+1)-x(i} a(n-i+1)
1 0.5 43 425 0.8052

2 2 36 34 0.3164

3 10 34 24 0.1743
4 19 22 3 0.0561

5 22 15 -3

6 34 10 -24

7 36 2 -34

8 43 0.5 -42.5

Sum of b values = 40.8301

Sample Standard Deviation = 15.9686

W Statistic = 0.933964

5% Critical value of 0.818 is less than 0.933964

Data is normally distributed at 95% levet of significance
1% Critical value of 0.749 is less than 0.933964

Data is normally distributed at 98% level of significance

Original Data Page 1

Chromium, total

h(i)
25721
10.7576
41832
0.1683

Non-Detects Replaced with 1/2 DL



Cherokee County Lined Landfill Chromium, total

Parametric Tolerance Interval Analysis
Parameter: Chromium, total

Background mean = 20.5125

Background standard deviation = 15.9686

One-sided normal tolerance factor at 95% confidence = 2.0095
Tolerance factor calculation follows USEPA 1992 Guidance
Upper tolerance limit = 62.9014

Well Date Result Impacted
MW-3 12/15/1997 7 FALSE
1/26/1998 5 FALSE
3/16/1998 5 FALSE
4/20/1998 3 FALSE
10/20/1998 3 FALSE
5/19/1999 23 FALSE
10/19/1959 41 FALSE
4/18/2000 27 FALSE
Mvv-4 12/15/1997 5 FALSE
1/26/1988 4 FALSE
3/16/1998 9 FALSE
4/20/1998 3 FALSE
10/20/1998 2 FALSE
5M19/1988 32 FALSE
10/18/1988 54 TRUE
4/18/2000 47 FALSE
MW-7 1/26/1098 2 FALSE
3/16/1998 4 FALSE
4/20/1998 2 FALSE
10/20/1998 ND<0.5 FALSE
5/19/M1989 ND<2.5 FALSE
10/19/1999 ND<2.5 FALSE
4/18/2000 51 FALSE
Mwy-2 1/7/1998 180 TRUE
1/26/1998 6 FALSE
3/16/1998 5 FALSE
4/20/1998 5 FALSE
10/20/1998 ND<0.5 FALSE
5/19/1999 15 FALSE
10/19/1998 44 FALSE
4/18/2000 13 FALSE

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



Cherokee County Lined Landfill Cobalt, total

Non-Parametric Tolerance Interval
Parameter: Cobalt, total

Total Percent Non-Detects = 0%
Background Samples (n) = 8

Maximum Background Concentration = 531
Minimum Coverage = 68.8%

Average Coverage = 88.8889%

Well Sample Result impacted
MwW-3 12/15/1997 146 FALSE
MW-3 1/26/1998 93 FALSE
MWV-3 3/16/1998 141 FALSE
MW-3 4201998 90 FALSE
MW-3 10/20/1998 86 FALSE
MW-3 5/19/1999 26 FALSE
MW-3 10/19/1999 36 FALSE
MW-3 4/18/2000 26 FALSE
MW-4 12/15/1997 92 FALSE
MwW-4 1/26/1998 55 FALSE
MwW-4 3/16/1998 143 FALSE
MW-4 4/20/1998 64 FALSE
MW-4 10/20/1998 50 FALSE
M4 5/19/1999 26 FALSE
MW-4 10/19/1999 35 FALSE
MW-4 4/18/2000 22 FALSE
MW-2 1/7/1898 78 FALSE
MW-2 1/26/1998 13 FALSE
MwW-2 3/16/1998 136 FALSE
MW-2 4/20/1998 34 FALSE
MW-2 10/20/1998 1 FALSE
MW-2 5/19/1999 16 FALSE
MW-2 10/19/1999 36 FALSE
MW-2 4/18/2000 7.3 FALSE
MW-6S 12151997 42 FALSE
MW-BS 1/26/1998 & FALSE
MW-6S 3/16/1998 29 FALSE
MW-6S 4/20/1998 13 FALSE
MW-6S 10/19/1998 1 FALSE
MW.-ES 5/19/1999 9.2 FALSE
MW-8S 10/18/1999 14 FALSE
MW-6S 4/18/2000 5.3 FALSE

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



Cherckee County Lined Landfill

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

Normality Test of Parameter Concentrations
K= 4 Samples =8

i x(i) x(n-i+1) x(n-1+1)-x(i) a(n-i+1)
1 0.916291 4.99043 4.07414 0.6052
2 0.916291 460517 3.68888 0.3164
3 1.60944 3.04452 1.43508 0.1743
4 2.63906 277259 0.133531 0.0561

5 2.77259 2.63906 -0.133531

6 3.04452 1.60944 -1.43508

7 4.60517 0.916291 -3.68888

8 4,99043 0.916291 -4.07414

Sum of b values = 3.89046

Sample Standard Deviation = 1.53784

W Statistic = 0.914288

5% Critical value of 0.818 is less than 0.914288

Data is normally distributed at 95% level of significance
1% Critical value of 0.749 is less than 0.914288

Data is normally distributed at 99% level of significance

Log-Transformed Page 1

Lead, total

b(i)
2. 46567
1.16716
0.250135
0.00749111

Non-Detects Replaced with 1/2 DL



Cherokee County Lined Landfill Lead, total

Parametric Tolerance Interval Analysis
Parameter: Lead, total

Background mean = 2.68672

Background standard deviation = 1.53784

One-sided normal tolerance factor at 95% confidence = 2.0095
Tolerance factor calculation follows USEPA 1892 Guidance
Upper tolerance limit = 5.77701

Well Date Result Impacted

MW-3 12/15/M1997 3.71357 FALSE
1/26/1998 3.7612 FALSE
3161998 3.78419 FALSE
4/20/1988 3.46574 FALSE
10/20/1998 2.89573 FALSE
5/19/1999 ND<1.60944  FALSE
10/19/1989 2.70805 FALSE
4/18/2000 2.63906 FALSE

MW-4 121151997 3.13549 FALSE
1/26/1998 3.29584 FALSE
3/16/1908 3.4012 FALSE
4/20/1998 2.83321 FALSE
10/20/1998 2.3979 FALSE

5/19/1999 ND<1.60944  FALSE
10/19/1999 ND<1.60844  FALSE
4/18/2000 2.30259 FALSE

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



Cherokee County Lined Landfill

Shapiro-Wilks Test of Normality
Parameter: Nickel, total

Background Wells

Normality Test of Parameter Concentrations
K=4; Samples =8

i x(i) x(n-i+1) x(n-1+1)-x(i) a{n-i+1)
1 25 60 35 0.6052
2 30 50 20 0.3164

3 AN 50 19 0.1743
4 50 50 0 0.0561

5 50 50 0

6 50 3 -19

7 50 30 -20

8 60 25 -35

Sum of b values = 30.8217

Sampie Standard Deviation = 12.6576

W Statistic = 0.847059

5% Critical value of 0.818 is less than 0.847059

Data is normally distributed at 95% level of significance
1% Critical value of 0.749 is less than 0.847059

Data is normally distributed at 99% level of significance

Original Data Page 1

b(i}
21.182
6.328
3.3117

Nickel, total

Cohen's Adjustment



Cherokee County Lined Landfill Nickel, total

Parametric Tolerance Interval Analysis
Parameter: Nickel, total

Background mean = 36.5

Background standard deviation = 15.885

One-sided normal tolerance factor at 95% confidence = 2.0095
Tolerance factor calculation follows USEPA 1882 Guidance
Upper tolerance limit = 68.421

Well Date Resuit Impacted
MW-3 12/15/1997 ND<50 FALSE
1/26/1998 ND<50 FALSE
3/16/1998 ND<50 FALSE
4/20/1998 ND=50 FALSE
10/20/1998 ND<50 FALSE
5/19/1999 20 FALSE
10/19/1599 41 FALSE
4/18/2000 23 FALSE
M4 12/15/1987 ND<&0 FALSE
1/26/1998 ND<50 FALSE
3/16/1998 ND<50 FALSE
4/20/1998 ND<50 FALSE
10/20/1998 ND<50 FALSE
5/19/1999 42 FALSE
10/19/19%9 61 FALSE
4/18/2000 52 FALSE
MW-5 12/15/1997 ND<50 FALSE
1/26/1998 ND<50 FALSE
3/16/19908 ND<50 FALSE
4/20/1998 ND<50 FALSE
10/18/1998 ND<50 FALSE
51911999 21 FALSE
10/19/1999 43 FALSE
4/18/2000 10 FALSE
MW-65 12/15/1997 ND<50 FALSE
1/26/1998 ND<50 FALSE
3/16/1998 ND=<50 FALSE
4/20/1998 ND<50 FALSE
10/19/1998 ND<50 FALSE
5/19/1999 8.5 FALSE
10/18/1999 86 FALSE
4/18/2000 8 FALSE
MwW-2 1/7/1998 120 TRUE
1/26/1998 ND<50 FALSE
3/16/1998 ND<50 FALSE
4/20/1998 ND<50 FALSE
10/20/1998 ND<50 FALSE
5/19/1999 20 FALSE
10/19/19989 44 FALSE
4/18/2000 11 FALSE

Original Data Page 1 Cohen's Adjustment



Cherokee County Lined Landfill

Poisson Tolerance Limit
Parameter: Silver, total

Poigson Count of 8 background Samples = 11
Degrees of Freedom = 24

95% Confidence Values

Chi-Squared Value (95% Confidence) = 36.415
Lambda (from Zack’s formula) = 2.27594
Smallest Degrees of Freedom = 11

Upper Tolerance Limit {95%) = 4.5

99% Confidence Values

Chi-Squared Value (98% Confidence) = 42 9798
Lambda (from Zack's formula) = 2.68624
Smallest Degrees of Freedom = 16

Upper Tolerance Limit (99%) =7

Silver, total

Date Result
MW-3 121151997 ND=<1
1/26/1998 B

31611998 ND<1
4/20/1998 ND<1
10/20/1998 ND<1
5/19/1999 ND<2
10/19/1999 ND<2
4/18/2000 25

MwW-2 1/7/1998 ND<2
1/26/1998 ND<1
3/16/1998 ND<1
4/20/1998 ND<1

10/20/1998 ND<1
5/19/1999 ND<2
10/19/1999 ND<2
4/18/2000 64

Original Data

Impacted 95%
FALSE

TRUE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE

Page 1

Impacted 99%
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE

Non-Detects Replaced with Detection Limit



Cherokee County Lined Landfil] Thallium, total

Non-Parametric Tolerance Interval
Parameter: Thallium, total

Total Percent Non-Detects = 56.25%
Background Samples (n) =8

Maximum Background Concentration = 3
Minimum Coverage = 68.8%

Average Coverage = 88.8889%

Well Sample Result Impacted
MW-3 12/15/1997 2 FALSE
Mw-3 1/26/1998 2 FALSE
MwW-3 3/16/1998 ND=<0.5 FALSE
MWW-3 4/20/1998 ND=<0.5 FALSE
MWV-3 10/20/1998 ND<0.5 FALSE
MW-3 5/19/1999 6 TRUE
MW-3 10/19/1999 5 TRUE
MW-3 4/18/2000 2 FALSE

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



Cherokee County Lined Landfill

Non-Parametric Tolerance Interval
Parameter: Tin, total

Total Percent Non-Detects = 50%
Background Samples (n) = 2

Maximum Background Concentration = 19
Minimum Coverage = 22.4%

Average Coverage = 66.6667%

Tin, total

Well Sample Result Impacted
SW-1 10/18/1999 ND<10 FALSE
SW-1 4/18/2000 16 FALSE

Original Data Page 1

Nan-Detects Replaced with 1/2 DL



Cherokee County Lined Landfill

Shapiro-Wilks Test of Normality
Parameter: Vanadium
Background Wells

Normality Test of Parameter Concentrations
K=4; Samples =8

i x(i) x(n-i+1) x{n-1+1)-x(i} a(n-i+1)
1 5 39 34 0.6052
2 ] 32 27 0.3164
3 5 26 21 0.1743
4 21 23 2 0.0561

5 23 21 -2

6 26 5 -21

7 32 5 -27

8 39 5 -34

Sum of b values = 32.8921

Sample Standard Deviation = 13.2234

W Statistic = 0.883897

5% Critical value of 0.818 is less than 0.883897

Data is normally distributed at 95% level of significance
1% Critical value of 0,749 is less than 0.883897

Data is normally distributed at 99% level of significance

Criginai Data Page 1

Vanadium

b(i)
20.5768
8.5428
3.6603
0.1122

Cohen's Adjustment



Cherokee County Lined Landfill

Parametric Tolerance Interval Analysis
Parameter: Vanadium

Background mean = -49.4007
Background standard deviation = 43.0585

One-sided normal tolerance factor at 95% confidence = 2.0095
Tolerance factor calculation follows USEPA 1892 Guidance

Upper tolerance limit = 37,1255

Vanadium

Well
MW-4

MWw-2

MW-3

Criginal Data

Date
12/15/1997
1/26/1998
3/16/1998
4/20/1998
10/20/1998
5/19/1999
10/19/1599
4/18/2000

1/7/11998
1/26/1998
3/16/1988
4/20/1998
10/20/1998
5119/1999
10/19/1999
4/18/2000

12/15/1997
1/26/1998
3/16/1998
4/20/1998
10/20/1698
5/19/1999
10/19/1999
4/18/2000

Result
ND<20
ND<5
ND<5
ND<§
5

23

36

3

130

5
ND<5
ND<§
ND<5
13

34
9.4

ND<20

ND<5
ND<5
ND<5
18
30
19

Impacted
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

TRUE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Page 1

Cohen's Adjustment



Cherokee County Lined Landfill Zing, total

Parametric Tolerance Interval Analysis
Parameter: Zing, total

Background mean = 135

Background standard deviation = 94.5289

One-sided normal tolerance factor at 95% confidence = 2.0095
Tolerance factor caiculation follows USEPA 1992 Guidance
Upper tolerance limit = 324.956

Wall Date Resuit Impacted
MWW-4 12/15/1997 60 FALSE
1/26/1998 50 FALSE
3/16/1998 100 FALSE
4/20/1998 80 FALSE
10/20/1998 70 FALSE
5/M19/1999 77 FALSE
10/19/1999 120 FALSE
4/18/2000 130 FALSE
MW-2 1/7/1998 340 TRUE
1/26/1998 40 FALSE
3/16/1998 20 FALSE
4/20/1998 60 FALSE
10/20/1998 ND<5& FALSE
5/19/1989 38 FALSE
10/19/19989 96 FALSE
4/18/2000 30 FALSE
MW-3 12/15/1997 70 FALSE
1/26/1998 100 FALSE
3/16/1958 70 FALSE
4/20/1998 70 FALSE
10/20/1998 8o FALSE
5/19/1999 65 FALSE
10/18/1969 110 FALSE
4/18/2000 87 FALSE
MW-6D 12151987 20 FALSE
1/26/1998 ND<5 FALSE
3/16/1998 ND<5 FALSE
4/20/1988 10 FALSE
10/19/1998 ND<5 FALSE
5/19/1999 ND=<10 FALSE
10/18/1999 18 FALSE
4/18/2000 15 FALSE
MW-7 1/26/1998 80 FALSE
3/16/1998 120 FALSE
4/20/1998 90 FALSE
10/20/1998 20 FALSE
5/19/1999 ND<1G FALSE
10/19/1989 14 FALSE
4/18/2000 27 FALSE
MW-5 12/15M997 ND<5 FALSE
1/26/1998 30 FALSE
3/16/19%8 50 FALSE
4/20/1998 110 FALSE
10/19/1998 60 FALSE
5/19/1999 82 FALSE
10/19/1999 170 FALSE

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



MW-6S

Original Data

4/18/2000

12/15/1997
1/26/1998
3/16/1998
4/20/1998
10/18/1998
5/19M1999
10/18/1999
4/18/2000

68

40
10
40
30
20
ND<10
26
21

Cherokee County Lined Landfill
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Page 2

Zinc, total

Non-Detects Replaced with 1/2 DL



Cherokee County Lined Landfill

Shapiro-Wilks Test of Normality
Parameter: Zinc, total

Background Wells

Normality Test of Parameter Concentrations
K =4; Samples = 8

i x(i) x{n-i+1) x(n-1+1)-x{i) a(n-i+1)
1 35 320 285 0.6052

2 55 180 135 0.3164

3 60 180 120 0.1743

4 100 140 40 0.0561

5 140 100 -40

6 180 60 -120

7 190 55 -135

8 320 35 -285

Sum of b values = 238.356

Sample Standard Deviation = 94.5289

W Statistic = 0.908291

5% Criticai value of 0.818 is less than 0.808291

Data is normally distributed at 95% level of significance
1% Critical value of 0.749 is less than 0.908291

Data is normally distributed at 99% level of significance

Original Data Page 1

Zine, total

b(i)
172.482
42.714
20.916
2.244

Non-Detects Replaced with 1/2 DL



