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III. NON-PARAMETRIC RETESTING STRATEGIES

One resample

Zero resamples

EPA Reference

(8 Background Samples; 5 wells)

PREDICTION LIMITS
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(8 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-20

Three resamples (B)

Three resamples (A)

EPA Reference

(8 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(16 Background Samples; 5 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-21

Two resamples (B)

Two resamples (A)

EPA Reference

(16 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(16 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-22

One resample

Zero resamples

EPA Reference

(24 Background Samples; 5 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(24 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-23

Three resamples (B)

Three resamples (A)

EPA Reference

(24 Background Samples; 5 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(8 Background Samples; 20 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-24

Two resamples (B)

Two resamples (A)

EPA Reference

(8 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(8 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-25

One resample

Zero resamples

EPA Reference

(16 Background Samples; 20 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(16 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-26

Three resamples (B)

Three resamples (A)

EPA Reference

(16 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(24 Background Samples; 20 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-27

Two resamples (B)

Two resamples (A)

EPA Reference

(24 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(24 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-28

One resample

Zero resamples

EPA Reference

(32 Background Samples; 20 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(32 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-29

Three resamples (B)

Three resamples (A)

EPA Reference

(32 Background Samples; 20 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(8 Background Samples; 50 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-30

Two resamples (B)

Two resamples (A)

EPA Reference

(8 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(8 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-31

One resample

Zero resamples

EPA Reference

(16 Background Samples; 50 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(16 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-32

Three resamples (B)

Three resamples (A)

EPA Reference

(16 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(24 Background Samples; 50 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-33

Two resamples (B)

Two resamples (A)

EPA Reference

(24 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(24 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-34

One resample

Zero resamples

EPA Reference

(32 Background Samples; 50 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(32 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-35

Three resamples (B)

Three resamples (A)

EPA Reference

(32 Background Samples; 50 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(8 Background Samples; 100 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-36

Two resamples (B)

Two resamples (A)

EPA Reference

(8 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(8 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-37

One resample

Zero resamples

EPA Reference

(16 Background Samples; 100 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(16 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-38

Three resamples (B)

Three resamples (A)

EPA Reference

(16 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

One resample

Zero resamples

EPA Reference

(24 Background Samples; 100 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-39

Two resamples (B)

Two resamples (A)

EPA Reference

(24 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Three resamples (B)

Three resamples (A)

EPA Reference

(24 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-40

One resample

Zero resamples

EPA Reference

(32 Background Samples; 100 wells)

PREDICTION LIMITS 
POWER CURVE FOR NON-PARAMETRIC 

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)

Two resamples (B)

Two resamples (A)

EPA Reference

(32 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)



B-41

Three resamples (B)

Three resamples (A)

EPA Reference

(32 Background Samples; 100 wells)

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

0 1 2 3 4 5

0

20

40

60

80

100

² (UNITS ABOVE BACKGROUND)

E
F

F
E

C
T

IV
E

 P
O

W
E

R
 (

%
)


