Appendix N Data Trend Analysis



Statistical Testing Summary

The following data sheets are outputs generated using ProUCL 4.0 (27). The output summary
includes the mean for each variable, the percentage of nondetected samples and additional
statistical outputs. The variables identified in the first column of the Summary Statistics Data
Sheet are defined as follows:

CRVI or Residential CrVI pg/L — Residential Hexavalent Chromium (CrVI) Concentration
(ug/L) Analytical Data

Pb or Residential Lead Pb pg/L — Residential Lead (Pb) Concentration (ug/L) Analytical
Data

MwCrVI or Monitoring Well CrVI pg/L — Monitoring Well Hexavalent Chromium (CrV1)
Concentration (ug/L) Analytical Data

MwPb or Monitoring Well Pb pg/L. — Monitoring Well Lead (Pb) Concentration (ug/L)
Analytical Data

Supply VI or Supply Well CrVI pg/L — Monitoring Well Hexavalent Chromium (CrVI)
Concentration (ug/L) Analytical Data

Supply Pb or Supply Well Pb pg/L. — Monitoring Well Lead (Pb) Concentration (ug/L)
Analytical Data

Mean concentrations for each of the variables are identified on the General Upper
Confidence Limit (UCL) Data Sheets and is a product of the Kaplan-Meier (KM) Method.
Use of this methodology allows for the expression of the mean using nondetected
concentrations as well as detected concentrations.

Hypothesis testing was performed using the Wilcoxon-Mann-Whitney test to identify
potential differences between the data sets.



Summary Statistics Data Sheets
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From File: M\AMY DOCUMENTS\SITE FOLDER\OQil ControhGreen Valley Citgo\stats.wst

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

; Raw Statistics using Detected Observations

Variable . NumDs  NumNDs | % NDs Minimum ' Maximum | Mean | Median |  SD MAD/0.675 Skewness|  CV

L ww s moee om0l 009 003 | oo oot e osse
MwCrVI 32 25 4386% | 002 @ 8i2 5704 © 0078 ' 1902 | 00712 3668 = 333
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From File: M\AMY DOCUMENTS\SITE FOLDER\Oit Control\Green Valley Citgo\stats.wst

* Raw Statistics using Detected Observations
Variable NumDs | NumNDs | %NDs . Minimum Maximum| Mean . Median = SD 'MAD/0.675 Skewness|  CV
. Cvi 38 | 98 7206% | 0022 | 0152 | 00523 0037 & 00344 00163 1668 | 0658
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From File: M\MY DOCUMENTS\SITE FOLDER\OIil Control\Green Valley Citgo\stats.wst
" Raw Statistics using Detected Observations

- Variable | NumDs NumNDs | %NDs  Minimum Maximum | Mean ~ Median | SD ' MAD/0.675 Skewness|, CV
 web 2 0 ook | 11 T s 205 | ses Uiz ame | 14k
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From File: M:\MY DOCUMENTS\SITE FOLDER\Oil Contro\Green Valley Citgo\stats.wst

~

Summary Statistics for Raw Data Sets with NDs using Detected Data Only

; " Raw Statistics using Detected Observations
Variable NumDs NumNDs %NDs Minimum Maximum| Mean ' Median - SD  MADI0.675 Skewness|  CV
8 = 52  37.96% . 1 L9800 48 . 53 1383 | 6079 ’ 5019 282

N S ;
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From File: M\MY DOCUMENTS\SITE FOLDER\Qil Control\Green Valley Citgo\stats.wst
Summary Statistics for Raw Full Dataset

~ Variable - NumObs = Minimum Maximum' Mean | Median Variance  SD
 MwCVIL 53 0.02 0596 00758 0022 = 00134

0.116

MAD/0.675 Skewness' Kurtosis | CV
0.00207  3.102 = 1034 1528




Wilcoxon-Mann-Whitney Comparison Data Sheets
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User Selected Options

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

From File M:MY DOCUMENTS\SITE FOLDER\Oil ControlGreen Valley Citgo\stats.wst

Full Precision 'OFF
~ Confidence Coefficient  95%
~ Substantial Difference (S) 0.000

Selected Null Hypothesis ~ Site or AOC Mean/Medlan Greater Than or Equal to Background Mean/Medlan (Form 2)
o Altematwe Hypothesus ‘ ”SIte or AOC Mean/Medlan Less Than Background Mean/Median

Area of Concern Data: MwCrVI
Background Data CrVI .

~ Raw Statistics

Site  Background

~ Number of Valid Data 53 136 .
~ Number of Missing Values 9 29

Number of Non-Detect Data 25 98
o Number Of Detect Data 28 ‘ 38 o
 Minimum Non-Detect = 0.02 | 0.02

i Nom-Betsci 65 b
- PercentNon detects  47.17% ‘f72 06%
i Dotocted | 002~ G032 T

 Maximum Detected | 0596 :  0.152

“Miean of Detected Dats | 0126 o T

 Medianof Detected Data | 0.063 = 0.037

SDof Detected Data | 0.143 . 00344 1 7

Wilcoxon-Mann-Whitney Site vs Background Test

HO: Mean/Median of Site or AOC >= Mean/Median of Background

" Site Rank Sum W-Stat| 6094
" WMW TestU-Stat;  3.135
WMW Critical Value (0.050)) -1.645
. ‘ P-Value. 0.999 '

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site >= Background
P-Value >= aipha (0.05)

. Wilooxon-Mann—Whltney(W B et
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Wulcoxon-Mann—Whltney Slte vs Background Companson Test for Data Sets W|th Non—Detects
User Selected Opﬁons o
From File ﬁM:\MY DOCUMENTS\SITE FOLDER\Ol ControhGreen Valley Citgo\stats.wst
Fuipession OFF e TETRY TR
~ Confidence Coefficient 95% ~
" Substantial Difference (S) 0.000
 Selected Null Hypothesis Site or AOC Mean/Median Less Than or Equai to Background Mean/Meduan (Form 1) S
"~ Alternative Hypothesis iSlte or r ACC MeanlMedian Greater Than Background Mean/Meduan I

Areaofc°n°em Data MWCI’VI e e e

Background Data Cer o

Raw Smﬁsﬂm
“giig ™ ’jBaCR’grbundm RSN SO

~Number of Valid Data 53 ) B
Number of Missing Values 9
i Number of Non-Detect Data 25
Number of Detect Data 28 _-
e e Eue T
. e S5 oo S S
: PercentNon detects 47.17%  72.06% i ’ ’
Minimum Detected | 0.02 0.022
‘‘‘‘‘ Maximum Detected 0596 | 0.152
Mean of Detected Data ;| 0.126 | 0.0523 )
: " Median of Detected Data 0.063 0.037 |
. S5 o ot b R T T S
o Wilcoxon-Mann-Whitney Site vs Backgrouﬁ& Test )
- ‘Wilcoxon-Mann-Whitney (WMW) Test
HO: Mean/Median of Site or AOC <= Mean/Median of Background

SnteRankSumW-Stat T B Mttt SOt [ ISR S

D S e R y .
WMW Criical Value (0.050) 1645
\ -Va|ue 86873E-4

Conclusion with Alpha = 0.05
Reject HO, Conclude Site > Background
P-Value < alpha (0.05)
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User Selected Options:
From File M:MY DOCUMENTS\SITE FOLDER\Oil ControhGreen Valley Citgo\stats3.wst
Full Precision OFF o " '
Test for Suspected Outliers with Dixon test 1
Test for Suspected Outliers with Rosner test 10
~ Rosner's Outlier Test for Pb
Number of data: 137
Number of suspected outliers: 10 h
| . Potential Test|  Critical  Critical
’ # Mean sd. outier,  value value (5%) value(1%)'
1 08 10841‘ 98000 876, 3.4836 38536
20 2318 7208 530000  7.03 34762 38536
3 1943 5747 460000 767 34762 38536
R T T SR oy Syt 1
5 1383 3395 270000 755 34736  3.8436
6 1189, 2562 15000 539 347108 384108
7. 1084 2266, 145000 592 3.46856  3.83856
8 9.80  1942] 11000,  5.16] 3.46604 3.83604:
9 903 1735 9200 478 346352 383352
T L T S S R
For 5% significance level, there are 10 Potentlal Outhers - 3
Therefore, Potential Statistical Outliers are )
980.00, 530.00, 460.00, 323.00, 270.00, 150.00, 145.00, 110.00, 92.00, 91.00 |
For 1% Significance Level, there are 10 Potentlal Outhers S
Therefore, Potential Statistical Outliers are S
980.00, 530.00, 460.00, 323.00, 270.00, 150.00, 145.00, 110.00, 92.00, 01.00 |

Outlier Tests for Selected Variables
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,Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects
User Selected Options ' o ' ' ‘
* From File 'M:AMY DOCUMENTS\SITE FOLDER\Oil Control\Green Valley Citgo\stats.wst
Fult Precision OFF . ’ ' ’ '
" Confidence Coefficient 95%
‘Substantial Difference (S)  0.000
~ Selected Null Hypothesis ;Sne or AOC Mean/Median Greater Than or Equal to Background Mean/Medlan (Fonn 2)
 Alternative Hypothesis "fsne or AOC Mean/Medlan Less Than Background Mean/MedIan N

Area of Concern Data: MwCrVI T
Background Data CrVI '

 Raw Statistics

Numberof Valid Data 57 136 |
‘Number of Missing Values 9 29
o Number of Non Detect Datam 25 eg

‘Minimum Non-Detect | 002 0.02 |
Maximum Non-Detect | 0.02 | 002 |
Percent Non detects 43.86% 72.06%
" Minimum Detected | 0.02 | 0022

Maximum Detected 812 | 0.152
Hican of Doiscied BT~ 5 964" |~ 6ogss

Medlan < st Baic a1 C—
' SDofDetected Data' 1 19.02 | 0.0344

' Wllcoxon -Mann-Whitney Site vs Background Test T
- Wllooxon-Mann-Whitney (wa) Test e

HO: Mean/Median of Site or AOC >= Mean/Median of Background |

Site Rank Sum W-Stat 6860
WMW TestU-Stat:  3.76 . .
PValue. 1 A ‘ e

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site >= Background
P-Value >= alpha (0.05)
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User Selected Optlons

Full Precision OFF
Confidence Coefficient 95%
Substantial Difference (S) 0.000

Area of Concern Data: MwCNI
Background Data CrVI R

Conclusion with Alpha = 0.05
Reject HO, Conclude Site > Background
P-Value < alpha (0.05)

From File WorkSheetwst

~ Site Rank Sum W-Stat|
WMW Test U-Stat;
WMW Critical Value (0.050)
P-Value 8.6001E-5

6860

Wllcoxon-Mann-Whltney Site vs Background Test
N Wllcoxon-Mann-Whltney (WMW) T&st )

HO: Mean/Median of Site or AOC <= Mean/Median of Background

3757

1645

Raw Statlsﬁcs
Slte ~ 'Background
Numberof Valid Data 57 136
* Kiumber of Missing Values '8 29
) Numbemmon T T
" Numberof DetectData 32 a8
~ Minimum Non-Detect = 002 | 0.02
)  Maximum Non-Detect | 0.02 0.02
 PercentNondetects 43.86%  72.06%
Minimum Detected | 0.02 | 0.022
* Maximum Detected = 81.2 0.152
Mean of Detected Data | 5704 . 0.0523
 Median of Detected Data : 0.078 | 0.037
' SDofDetected Data = 19.02 . 0.0344

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

~ Selected Null Hypothesis ;Sne or AOC Mean/Median Less Than or Equal to Background MeanlMedlan (Form N
" Alternative Hypothesis _ Site or AOC Mean/Medlan Greater Than Background Mean/Medlan o
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~ User Selected Optlons

Full Precision -OFF
~ Confidence Coefficient  95%
‘Substantial Difference (S) 0.000

Background Dam CrVI -

~ Number of Valid Data

Number of Non-Detect Data

~ Maximum Non-Detect
~ Percent Non detects
~ Minimum Detected

o Number of Detect Data
"~ Minimum Non-Detect

 Raw Statistics

R
SO
* Number of Missing Values 1
6

Area of Concern Data: CrVI812 e

oo

' Background

W|Icoxon Mann-Whltney Site vs Background Companson Test for Data Sets with Non-Detects

From File M:\MY DOCUMENTS\SITE FOLDER\Oil Control\Green Valley Citgo\stats3.wst

~ Selected Null Hypothesis ;Site or AOC Mean/Median Greater Than or Equal to Background Mean/Medlan (Form 2)
~ " Alternative Hypothesis WTSlte or AOC Mean/Median Less Than Background MeanlMedlan -

13

S5
S

31.58%
0022

38

72

G5

06%
10.022

Maximum Detected

Mean of Detected Data

815

0.152°

 6.356

Gos53 T

Median of Detected Data
e etectad Data”

0,072

Conclusion with Alpha = 0.05

 Site Rank Sum W-Stat!
WMW Test U-Stat.

" WMW Critical Value (0.050)
Approximate P-Value

2110
1920
131

Do Not Reject HO, Conclude Site >= Background

~ Wilcoxon-Mann-Whitney Site vs Background Test
" Wiicoxon Mann-Whiney (WMW) Test ~
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Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects
User Selected Options: . ’ ’ -
’ From File M:\MY DOCUMENTS\SITE FOLDER\Qil Control\Green Valley Citgo\stats3.wst

Full Precision OFF ‘ - - B o
Confidence Coefficient 95%
Substantial Difference (S)  0.000
" Selected Null Hypothesis iSlte or AOC Mean/Median Greater Than or Equal to Background Mean/Median (Form 2)
7 Alternative Hypothesis ?Slte or AOC Mean/Meduan Less Than Background Mean/Medlan N

 of Concem Data: CrVI 8 12
Background Data: C'VI 8-9

Raw smsm o
 Site  Background
Numberof Vaiid Data 19 66 |
N of issing Vaides 1~ g e
Numberof e
e I
R T T

Maximum Non-Detect 0.02
GiiR T

Borcent Non detecis 31 58%
Rl e oo

e : e S S
B T s
Medlan of Detected Data 0.072 0.035
so of Detected Data" 2249 | 0.0204 o

( Wllcoxon Mann—Whltney Site vs Background Test
. WiIooxon-Mann-Whitney (WMW) Test SO SUSI

" Site Rank Sum W-Stat; 1086 |
WMW Test U-Stat 896
WMW Criticai Value (0.050) 131
Approximate P-Value:  0.998

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site >= Background
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‘Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects
User Selected Options: . R ) o ’ N
" FromFile M:AMY DOCUMENTS\SITE FOLDER\OIil Controh\Green Valley Citgo\stats2.wst
Full Precision OFF - - '
" ""Confidence Coefficient :95% '
Substantial Difference (S) 0.000
" Selected Null Hypothesis  Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)
T Altemative Hypothesis  Site or AOC Mean/Median Greater Than Background Mean/Median

Area of Concern Data: MwPb
bt

Site Background |
e T e o
B """ Number of Missing Values 11 29
. ~ Nurtor of NeonDeieci Dot~ 122~ 18
" 'Number of Detect Data 33 g
e e
e R s B
Percent Non detects 40.00%  37.96%
""" Minimum Detected 1.1 1
Maximum Detected 99 980
~ Mean of Detected Data 9.021 | 48
'Median of Detected Data 2.1 5.3
N T & et
o """ Wilcoxon-Mann-Whitney Site vs Background Test
HO: Mean/Median of Site or AOC <= Mean/Median of Background

" 'Site Rank Sum W-Stat| 4784

© WMW TestU-Stat, -1.505

" WMW Critical Value (0.050) 1,645 |
‘  P.Vaiue 0934

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site <= Background
P-Value >= alpha (0.05)
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Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

User Selected Options!

From File

Full Precision
Confidence Coefficient
Substantial Difference (S)

~ Selected Null Hypothesis
" Altemnative Hypothesis

e e e
Background Data: Supply Pb

" Number of Vaiid Data 55 24
"7 Number of Missing Values 11~ 0

‘M:AMY DOCUMENTS\SITE FOLDER\Oil Control\Green Valley Citgo\stats2.wst

T - . N o

'95%

0.000
' ";s'ite' or AOC Mean/Median Less Than or EGUSFSFE # Mean/Median (Form 1)
“js’it‘e or AOC Mean/Median Greater Than Background Mean/Median

s i ":B'éckgroundw U S

Number of Non-Detect Data 22 10

N e e i v e e o o i . e St e o e

" Minimum Non-Detect @ 1 1

Maximum Non-Detect | 1 T

Percent Non detects  40.00% 41.67%
i

" Maximum Detected 99 38
""Mean of Detected Data = 9.021 99

Median of Detected Data 21 575

" SD of Detected Data ‘ 184 | 1153

""Wilcoxon-Mann-Whitney Site vs Background Test

Wilcoxon-Mann-Whitney (WMW) Test

HO: Mean/Median of Site or AOC <= Mean/Median of Background

~ Site Rank Sum W-Stat, 2132 |
~ WMW TestU-Stat  -0.736 v
 \WNW Griai Vaiue (0.050) 1848 | T T

Conclusion with Alpha = 0.05

P-Value. 0.769 |

Do Not Reject HO, Conclude Site <= Background

P-Value >= aipha (0.05)




[ | L 1| 1 L]

|

|

User Selected Opﬁdnsg

Full Precision ?OFF
" Confidence Coefficient 95%
Substantial Difference (S) 0.000

7" Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median

Area of Concern Data: MwPb
Background Data: Supply Pb
Raw Statistics

‘S fBaékgroun'd R

!

From File M:\MY DOCUMENTS\SITE FOLDER\Ol Control\Green Valley Citgo\stats2.wst

* Selected Null Hypothesis  Site or AOC Mean/Median Greater Than Gt Etusr#s Backyrolite Misgh/Median (Form 2)

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

* Number of Valid Data 55 24
“ Number of Missing Vaiues 11 e
Number of Non-Detect Data 22 )
Number of Detect Data 33 14
. e -
Maximum Non-Detect | 1 . 1
T Ty
i
i Maximum Detected 99 |38 B -
T !
Median of Detected Data | 21 : 575
" 'SDofDetectedData | 184 = 1153 i
i " Wilcoxon-Mann-Whitney Site vs Background Test

" Wilcoxon-Mann-Whitney (WMW) Test

"Site Rank Sum W-Stat! 2132
" WMW TestU-Stat, -0.725 |
'WMW Critical Value (0.050)3‘ -1.645 °
U bvae 023

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site >= Background
P-Value >= alpha (0.05)
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User Selected Options:

From File

Full Precision

' Confidence Coefficient

' Substantial Difference (S)
Selected Null Hypothesis

~ Alternative Hypothesis

Area of Concern Data: MwCrV!

Background Data: Supply CIVi

Rawsmusum "
~ 'site Background
e .:57 - 24 e | :
“Kiumber of Non-Deisctbata 2853 T WL o P
T T ‘
" Minimum Non-Detect @ 0.02 = 0.02 b
"""" ‘Maximum Non-Detect 002 = 0.02

" Percent Non detects  43.86% 12 50%
" "Minimum Detected 002 | 0.021

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

'M:AMY DOCUMENTS\SITE FOLDER\Qil Control\Green Valley Citgo\stats2.wst

?OFF _ S

95%

10.000

;Sate or AOC Mean/Median Greater Than or Equal to Background MeanlMedlan (Form 2)
:Slte or AOC Mean/Medlan Less Than Background Mean/Medlan B

Maximum Detected : 81.2 468
" MeanofDetectedData : 5704 | 0944 ¢ 1 7

) Median of Detected Data 0.078 0.26
e T TOus B

- Wllcoxon-Mann-Whltney Site vs BBCkground Test .
‘ ' Wllooxon-Mann-Whltney (wa) Test

HO: Mean/Median of Site or AOC >= Mean/Median of Background R

" Site Rank Sum W-Stat: 1995
WMW Test U-Stat.  -3.532
WMW Critical Value (0.050)° -1.645 =

Conclusion with Alpha = 0.05

P-Value 2.0615E4

Reject HO, Conclude Site < Background

P-Value < alpha (0.05)
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User Selected Options:

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects

From File M:MY DOCUMENTS\SITE FOLDER\Oil Control\Green Valley Citgo\stats2.wst

Full Precision ' OFF
~ Confidence Coefficient  95%
Substantial Difference (S) 0.000

" Selected Null Hypothesis ;Si’te or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Area of Concern Data: MwCrVI
Background Data: Supply CrV!

" Raw Statistics
o Site Background
 Nimber ofvaid Gaia 17

" Number of Non-Detect Data 25

""" Alternative Hypothesis  Site or AOC Mean/Median Greater Than Background Mean/Median

. T s I
Minimum Non-Detect . 0.02 | 002 |
Niasiarn Nowdeteet | 662 T e T
Percent Non detects  43.86%  12.50%
“Minimum Detected | 0.02 | 0.021
..... Maximum Detected 81.2 468
i " "Mean of Detected Data = 5704 . 0944
Median of Detected Data | 0.078 . 026 =
T

" Wilcoxon-Mann-Whitney Site vs Background Test

" Wilcoxon-Mann-Whitney (WMW) Test

 Site Rank Sum W-Stat! 1995
WMW TestU-Stat,  -3.542 .
' WMW Critical Value (0.050)  1.645

P-vValue 1

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site <= Background
P-Value >= alpha (0.05)

HO: Mean/Median of Site or AOC <= Mean/Median of Background




General UCL Statistics Data Sheets
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Number of Bootstrap Operations

General UCL Statistics for Data Sets with Non-Detects

User Selected Options.
‘ ' From File
OFF
95%
2000

Full Precision
Confidence Coefficient

~ General Statistics
e
S 31

Number of Valid Data|
Number of Distinct Detected Data|

Number of Missing Values|

e
e e e
~ Maximum Detected|
" Meanof Detected]

~ SD of Detected
" Minimum Non-Detect!
~ Maximum Non-Detect]

M:\MY DOCUMENTS\SITE FOLDER\Oil Control\Green Valley Citgo\stats.wst

Number of Detected Data|

Number of Non-Detect Data

" Percent Non-Detects|

38
98

72.06%

-3.817

" Maximum Detected

-1.884

e

g
~ Minimum Non-Detect|
~ Maximum Non-Detect|

3412
"0.546
912
T3.912

Lilliefors Test Statistic]

v Dt Fest vith Detecied Vaicss Only .

- Log oral Distribution Test with Detected Values On W

"~ Lilliefors Test Statistic]

" '5% Lilliefors Critical Value
""" Data not Normal at 5% Significance Level

spi
95% DU/2 (t) UCL|

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Only
k star (bias corrected)
Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic

N/A:

2.997

0.0175

227.7

1.67
0.754
0.754

0.938

“sbi™ boggal
0.0256

— 902
5% Lilliefors Critical Value|

- 0.938

" Data not Lognormal at 5% Significance Level

Niean ™

Log ROS Method|
Mean in Log Scale;
SDin Log Scale:
Mean in Original Scale:
SD in Original Scale.
95% Percentile Bootstrap UCL,
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean

~ Assuming Lognormal Distribution
e e G e

N T

“eph

95% H-Stat (DL/2) UCL|

0.731
0.0196

-4.494

1.138
0.0208
0.0271
0.0249
0.0254

0.0305




[ | |

I L

5% K-S Critical Value.  0.144 SD 00225
Data not Gamma Distributed at 5% Significance Level o SE of Mean.  0.00196
’ ’ " 95% KM ()UCL,  0.0337
Assuming Gamma Distribution 95% KM (z) UCLZ 0.0337
Gamma ROS Statistics using Extrapolated Data. . 95% KM (jackknife) UCL|  0.0332
Minimum; 100005-9! 95% KM (bootstrap ) UCL|  0.0344
Maximum - 0.152) ' 95% KM (BCA) UCL§ 0.0357
Mean 0.081 95% KM (Percentile Bootstrap) UCL 0.0344
- Median| 00833 - 95% KM (Chebyshev) UCL|  0.039
o so§ 0.0405] ~ 97.5% KM (Chebyshev) UCLE 0.0427
B kstar 13370 - 99% KM (Chebyshev) UCL! ~ 0.05
. Themstar 60508 Bttt bttt
) Nustar|  3637] ' Potantial UCLstoUse
" AppChi2;  3205! "  95%KM()uCLi  0.0337
" 95% Gamma Approximate UCL,  0.0919] ~ 95% KM (% Bootstrap) UCLi " 0.0344]
. ”"QS%Adjus'iea"earﬁﬁia"UCLi' Sosal B
Pb i i i o T

B G

NumberofValdDsia] 17 Namberof GeiecisdDal] 5

Number r of Distinct Detected Data| 66 o ~ Number of Non-Detect Data 52

S . Number of Mlsslng Valuesl T Percent Non-Detects T
R“ Skatistics e e

! - e o i s i 0

i " Maximum Detected 980  Maximum Detected]  6.888

S . “ear pe Detected R0 e b

- " SDofD - SDof Detected| ~ 1.682

B T e T S

- " Maximum Non-Detect: 1!  Maximum Non-Detectf 0

Nomal Distnbutmn Test with Detected Values Only
Lilliefors Test Statistic
5% Lilliefors Critical Value
Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
/ Mean
- sD
95% DL/2 (t) UCL.

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

- UCL"Suaiiiﬁéo

' Lognommal Distribution Test with Detected Values Only

0.364
0.0961

2097
108.9°
45.38,

N/A’

Lilliefors Test Statistic:
5% Lilliefors Critical Value'

Data not Lognormal at 5% Significance Level

Assuming Lognomai Distribution
DL/2 Substitution Method :
o Mean
- 8D
95% H-Stat (DU/2) UCL

Log ROS Method
Mean in Log Scale:

SD in Log Scale

Mean in Original Scale
SD in Original Scale

0.132
0.0961

1.097
1.93
20.51

0.6
2.573
29.88
108.9
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Gamma Distnbuﬁon Test with Detected Values Only

95% Percentile Bootstrap UCLg
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

46.55
51.54

k star (bias corrected),  0.387] Data do not follow a Discernable Distribution (0.05)
~ Theta Star! 124 ' '
_ i
 A-DTestStatistic:  6.678] Nonparametric Statistics ’
B 5% A-D cnueal'Valua§ . 0.844; N Kaplan-Meier (KM) Method]
. K-STest Stau”sﬁcj' 0844 ) Mean’* ~30.16
" 5% K-S Critical Value[™ ~ 0.104| ~ sD| 1084
" Data not Gamma Distributed at 5% Significance Level SE of Meari; © 9317
' 95% KM () UCL]  45.59
'Assuming Gamma Distribution - 95% KM (z) UCL]  45.49
- - Gamma ROS StaUsms using Extrapolated Dataj 95% KM (jackknife) UCL|  45.56
T " Minimum 1.0000E-9 ) 95% KM (bootstrap t) UCL]  60.34
I N T S —— SR K B UEL 467
— T T SR 95% KM (Porcaniil Boosirap) UGL] 456
U T : 5% KW Chebyshe GELT— 3678
S g e 975% KM (Ghobyshew) UGLI™ 6.35
T i " kstar] 0109 7 99% KM (Chebyshev) UCL 1229
I e S .
) Nustar] 2086/ 7 " Potential UCLs to Use
o  AppChi2]  ~ 18.38] 7 97.5% KM (Chebyshev) UCL 88.35
- ) o 95% Gamma Approximate UCL 51.94 '
o ~ 95% Adjusted Gamma UCL| ~ 52.22] B T o
Note: DL/2 is not a recommended method.,
_ R, Gml suﬁstk:" - N . - e
" Number of Valid Data] 57| - - Number of Detected Data) 32
Number of Distinct Detected Data~ 30! ) Number of Non-Detect Data 25
- T Number of Missing Values‘ gl ‘ Percent Non-Detects* 43.86'%
Raw Statistics ! Log-transformed Statistics
Minimum Detected: 0.02: Minimum Detectedi  -3.912
Maximum Detected 81.2. Maximum Detected 4.397
Mean of Detected:  5.704 Mean of Detected:  -1.781
SD of Detected,  19.02! SD of Detected. 22
Minimum Non-Detect’ 0.02' Minimum Non-Detect: -3.912
Maximum Non-Detect. 0.02 Maximum Non-Detect:  -3.912
UCL Statistics
Normal Distribution Test with Detected Values Only ' Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic: 0.334: Lilliefors Test Statistic: 0.752
5% Lilliefors Critical Value 0.93 5% Lilliefors Critical Value 0.93
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level




1 l | | |

l | l l

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method' - DUL/2 Substitution Method
' Mean:  3.206i R Mean:  -3.019
SDi 1444, SD 2163
- 95% DL/2 (1) UCL;' ' 6'.404'; ' " 95%"H-smt (DLI2) UCL' 0.91
Maxnmum Likelihood Estimate(MLE) Method NAL  Log ROS Method§ '
' MLE yields a negative mean o - ~ MeaninLog Scale; 4.175
‘ " SDinLog Scalel 3403
' Meanin Original Scale]  3.203
 SDin Original Scale] 1444
T 95% Percentile Bootstrap ucu 6614
"""" ’ 95% BCA Boolstrap UCL, - 7.987
Gamma Dlstrlbuﬁon Test with Detected Values Only ?  Data Distribution Test with Detected Values Only’
kstar (bias comected)i 0209/  Data do not follow a Discernable Distribution (0.05)
. Theta StarL“ B S W
,,,,,, - nu sm, e —— ——
5% A0 Critcai Vaical~ ~Gassl” s Kaplan Meier (KM) Memod S
 K-STestStatistic] ~ 0.895] ) Mean T2
' 5% K-S Critical Value| ~ 0.172] o sDlT 1431
~ Data not Gamma Distributed at 5% Significance Level o SEofMean]  1.925
I e — SRR UCL ™ 6 431
~ Rsning Gamma bistibgen ] 659 WA G UG~ 6578
T Gamma ROS StaUStics uslng Extrapolated Data] T 95% KM (jackknife) UCL|  6.408
T " Minimum| 1.0000E-9 95% KM (bootstrap t) UGL| 212
- B Maximum 812 - ©T95% KM (BCA)UCL! T 7117
— Rt i B —— 95% KM Perceniie Boomrpy UGLE 55
R "~ Median| "~ 95% KM (Chebyshev) UCL: ™ 116
i ©sD 14 ' 97 5% KM (Chebyshev) UCL, ~  15.23
" kstar,  0.0974] 99% KM (Chebyshev) UCL"“ 2237
~Fheiasiar ™ 3808] . . S
Nustar, 1111 ) Potenhal UCLs to Use
" AppChi2l 4646 99% KM (Chebyshev) UCL - 2237
~ 95% Gamma Approximate UCL. ~ 8.873"
95% Adjusted Gamma UCL:  9.085:
Note: DL/2 is not a recommended method.
MwPb
General Statistics
Number of Valid Data' 58 Number of Detected Data’ 33
Number of Distinct Detected Data 25 Number of Non-Detect Data. 22
Number of Missing Values 11 Percent Non-Detects  40.00%
Raw Statistics Log-transformed Statistics
Minimum Detected 1.1 Minimum Detected 0.0953
Maximum Detected 99 Maximum Detected 4.595
Mean of Detected. .~ 9.021 Mean of Detected 1.274




| | | i

S N R

SD of Detected:
Minimum Non-Detect:
Maximum Non-Detect.

‘Normal Distribution Test with Detected Values Only
’ ' © Lilliefors Test Statistic'
5% Lilliefors Critical Value'
Data not Normal at 5% Significance Level

Assuming Normal Distribution
N DL/2 Substitution Method
o " Mean'
SD:
95% DU2 (ty UCL.

" Maximum Likelihood Estimate(MLE) Method
S MLE yields a negativemean

Gamma Distribution Test with Detected Values Only
B o B EiE

"k star (bias corrected);

A-D Test Statistic.

5% A-D Critical Value
" K-S Test Statistic
5% K-S Critical Value:

" 5613

184
1
1

SD of Detected:
Minimum Non-Detect
Maximum Non-Detect’

UCL Statistics

0931

14.78

8948 o

1457

'40.86] ’

3889
10796
0796

e

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data

Minimum' 1.0000E-9

Maximum

Mean

Median

sD

k star

Theta star:

Nu star

AppChi2

95% Gamma Approximate UCL

95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

99
6.73
2
147
0.158
42.58
17.39
8.949
13.08
13.32

Lognormal Distribution Test with Detected Values Only
’ ‘ Lilliefors Test Statistic’

5% Lilliefors Critical Value:
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
' ' Mean
sD

" MeaninLog Scalei
S5 g Sedie
Mean in Original Scale|

' 'SDin Original Scale;

' 95% Percentile Bootstrap UCL|
- 95% BOA Booistap UCLl

" Data Distribution Test with Detected Values Only

'~ 95% H-Stat(DL/2) UCL

1.174
0
0

- 0813

10.931

0.487
1.328
7.088

0.105
1.801
5.519
14.81
9.009

11.17

" Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
" Kaplan-Meier (KM) Method
D T
R
SE of Mean'
95% KM () UCL
© 95% KM (2) UCL
95% KM (jackknife) UCL :
95% KM (bootstrap t} UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL..

Potential UCLs to Use
95% KM (Chebyshev) UCL

 5.853

14.56
1.994

9.19
9.133
9.133
13.49
9.571
9.487
14.54
18.31
25.69

14.54




General UCL Statisucs for Full Data Sets

User Selected Options '
From File

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Adjusted Chi Square Value: 12.71

Anderson-Darling Test Statistic: ~ 0.764
Anderson-Darling 5% Critical Value:  0.804

Kolmogorov-Smimov Test Statistic:  0.168

Kolmogorov-Smimov 5% Critical Value:  0.188

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 1.452
95% Adjusted Gamma UCL 1.5612

'M:AMY DOCUMENTS\SITE FOLDER\Oil ControN\Green Valley Citgo\stats2.wst

Supply CtV1
General Statistics
[ * Number of Valid Observations] 24 | = ~ Number of Distinct Observations| 22
. s Siiatic } _Log_nmm Swisies
I Minimum| ' ' Minimum of Log Data| -3.912
i e g b , Maxlmumoﬂ_ogoah S
7 "Mean! 0 o Meanoflog Datal -14
. ‘Median ~ 'SDoflogData] 1.755
| _ T e s S
- Coemclemowanaﬁm T
_ Skewness'””"’i.’aié”g"‘"" e
- eievins UL Statisic —
o Distbtion Tt Shm i E Logmal Sk e
B © 7777 shapiro Wilk Test Statistic]  0.694 | " Shapiro Wilk Test Statistic; ©0.936
i " Shapiro Wilk Critical Value] 0.916 | T T "Shapiro Wilk Criticai Vaiue| 0,976
) o Data not NorfnalatS%SlgnlﬁcanceLevel B Data appear Lognormal at 5% Slgmﬂeance LWG'M
Assumlng Normal Distribution B Assumlng Lognonnal Dlsmbuuon
) h © 7 95% Student's-t UCLI 12880 - 95% H-UCL] 4319
B 95% UCLs (Ad]usted for Skewness) I " 95% Chebyshev (MVUE) UCL,T 2.966
) o 95%Ad]usted-CLT UCL| 1344 ¢ 97.5% Chebyshev (MVUE) 'ucLé’ 3818
B " 95% Modified-t ucu.,'“' 12714 ¢ " "99% Chebyshev (MVUE) ucU 549
- Gamma Distribution Test : Data Distribution
i " kstar (bias comected)|  0.483 " Data appeer Gamma Distributed at 5% Significance Level
ThetaStari 1715 ' - B
nustar 232
Approximate Chi Square Value (.05) 13.24 Nonparametric Statistics
Adjusted Level of Significance:  0.0392 95% CLTUCL.  1.241

95% Jackknife UCL.  1.258

95% Standard Bootstrap UCL.  1.233
95% Bootstrapt UCL  1.45

95% Hall's Bootstrap UCL.  1.332

95% Percentile Bootstrap UCL.  1.263

95% BCA Bootstrap UCL  1.321

95% Chebyshev(Mean, Sd) UCL  1.922

97.5% Chebyshev(Mean, Sd) UCL  2.394

99% Chebyshev(Mean, Sd) UCL 3.323




| | l |

L1 T ]

Potential UCL to Use

) * Number of Valid Observations| 24 | ' Nmﬁberofblsuncwbsewaﬁonsﬁg’
) ' Raw Statistics S " Log-transformed Statistics
o B © Minimum{ 1 " Minimum of Log Data
[ Ma”ximum?' k" I " Maximum of Log Data;
[ Mean|  6.192 3 o o "~ Mean of log Data|
B Median] 19 ~ SDoflog Data]
. , . R At

) ~ Coefficientof Variation!  1.576 .

" Rlovars UL Statiates ™"

Use 95% Approximate Gamma UCLé

General Statistics

~ Normal Distribution Test~
T S Wik Test Sttt
e e WK CRRiGR VabiG)

T
0916 |

" Lognormal Distribution Test

Shapiro Wilk Test Statistic] ™
~ Shapiro Wilk Critical Vaiue|

1.452

3.638
S
"1.189

T T Data not Normal at 5% Significance Levei " Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
—— e e UG 808 e T
e i Adiasind for Skawnasa) " — T 6% Chabysias (VUR OG0
St 95‘%’Aajds””e""“"l‘mﬁ o cn."’,“”" I 5% Chabysiov RUB DLl
I “"’"”“95%'&:%2&;( GoL erm T 5% Chabyahey (VU GGLT™
i e e Eigilion e T e

e R, ..:,“;;;fms“ orocted)| 0688 |~ Daia do it ollow s Discemabie DISBibuton .08~
e AT Téone""ia?c”smi“' O R Tscemable Distribution (0.05)

" nustar

" Approximate Chi Square Value (05)'
’ Adjusted Level of Significance!
" Adjusted Chi Square Value'

Anderson-Darling Test Statistic:  2.13
Anderson-Darling 5% Critical Value:
Kolmogorov-Smirmov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

0.247
0.185

Assuming Gamma Distribution
95% Approximate Gamma UCL’
95% Adjusted Gamma UCL  10.12

Potential UCL to Use

gy e
soss T
0.0392

202 :

0.782 -

9.791

95% CLT UCL,

95% Standard Bootstrap UCL
95% Bootstrap-t UCL .

95% Hall's Bootstrap UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL'

95% Chebyshev(Mean, Sd) UCL.
97.5% Chebyshev(Mean, Sd) UCL'
99% Chebyshev(Mean, Sd) UCL'

Use 99% Chebyshev (Mean, Sd) UCL

~ 95% Jackknife UCL

9.467
9.605
9.491
13.43
10.91
9.504
10.89
14.87
18.63
26.01

26.01




Histograms and Box Plots Water Data
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Histogram for Supply Well CrVI ug/L
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 Box ot for Supply Well Pbugit.
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‘ Observed Data A

520

5.00 -

4.80 -

4.60 -

4.40 -

4.20 -

4.00 -

3.80

3.60 -

3.40 -

3.20 -

3.00 -|

2.00
1.80
1.60
1.40
1.20
1.00
0.80 -
060

0.40 -

0.20 -

Maximum Non-

> b
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~ Observed Data

__ Box Plot for Monitoring Well Pb ugiL
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Observed Data
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