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Center for Environmental & Human Toxicology 

April 7, 2003 

Ligia Mora-Applegate 
Bureau of Waste Cleanup 
Florida Department of Environmental Protection 
Room 471A, Twin Towers Office Building 
2600 Blair Stone Rd. 
Tallahassee, FL 32399 
United States of America 

Dear Ms. Mora-Applegate, 

P.O. Box 110885 
Gainesville, Florida 32611-0885 

TeL: (352) 392-4700, ext. 5500 
Fax: (352) 392-4707 

At your request, we have reviewed documentation provided by Tetra Tech NUS 
explaining how 95% Upper Confidence Levels (UCL) were computed for Site 21, NAS 
Cecil Field. This documentation was provided by Ron Kotun in response to comments 
we made to the Action Memorandum for PSC 21, NAS Cecil Field. In our August 12, 
2002 letter we commented on some inconsistencies in the data presented, the occurrence 
of relatively high detection limits for some contaminants in some samples, and that we 
could not reproduce the 95% UCL values presented in the in the report. The 
documentation sent to us by Ron Kotun explains that 95% UCLs were calculated using 
the Bootstrap-t method. A working example was also provided to demonstrate the use of 
this method. After reviewing this additional information, we have the following 
comments: 

1. We think that the bootstrap method is not the most appropriate method to use, 
especially when the data fit a normal or log-normal distribution. Simulation studies 
using distributions with known parameters conducted by Dr. Ken Portier and other 
researchers at the University of Florida show that bootstrap methods often provide 
less than the true 95% confidence interval on the mean. 

2. We still cannot reproduce the calculations presented by Tetra Tech NUS. We used 
ProUCL and a similar software tool developed by the University of Florida to 
calculate a 95% UCL for the dataset used in the example sent to us. Tetra Tech 
calculates a 95% UCL of2.64 using the bootstrap-t method. ProUCL determines that 
the data fit a log-normal distribution. This tool calculates a 95% UCL of 5.38 using 
the bootstrap-t method, but recommends using instead 5.37 calculated using the 
Chevyshev (MVUE) method. Using the software developed by the University of 
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Florida, we calculate a 95% UCL of5.41 using the bootstrap-t method. This software 
tool recommends using 5.22 calculated using the H-statistic. Interestingly, none of 
the many values calculated by both software tools were lower than 3.5, significantly 
higher than the value calculated by Tetra Tech NUS. 

In conclusion, we recommend against using the bootstrap-t method, especially 
using the computation methodology discussed by Tetra Tech NUS. We are providing 
you with 95% UCLs for all contaminants and exposure units in the form of a modified 
version of the worksheet produced by Tetra Tech. Please let us know if you have any 
questions regarding the derivation of these values. 

Sincerely, 

Stephen M. Roberts, Ph.D. 



PSC21 
ATTAINMENT OF RESIDENTIAL SCTLS 

RESIDENTIAL UNIT 1 
PRE-REMEDIATION 
NAS CECIL FIELD 

JACKSONVILLE, FLORIDA 

Balded samples are to be removed for attainment of industrial SCTLs. 
Italicized values represent one-half the detection limit. 
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Of those samples remaining following removal, dieldrin, toxaphene and TRPH are not detected. 
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TABLE B-2 

SITE 21 
ATTAINMENT OF SCTlS 

RESIDENTIAL UNIT 2 
POST-REMEDIATION 

NAS CECil FIELD 
JACKSONVillE, FLORIDA 
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PSC21 
ATTAINMENT OF SCTLS 

PRE-REMEDIATION 
RESIDENTIAL UNIT 3 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Balded samples are to be removed for attainment of industrial SCTLs. 
Italicized values represent one-half the detection limit. 

Page 1 of 1 



Insample 
IMIN 
IMAX 
IPoIEAN 
I 0.95. n·: 
ISTANDARD DEVIATION 

DEFFICIEN1 

0.: 

Arsenic 
0.2000 
6.80 

1395 

U6 

TA8LE 8-4 

SITE 21 
ATT AlNMENT OF RESIDENTIAL SCTLS 

RESIDENTIAL UNIT 4 
POST-REMEDIATION 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

PAGE 1 OF 1 
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TABLE B-5 

SITE 21 
ATTAINMENT OF RESIDENTIALSCTLS 

RESIDENTIAL UNIT 5 
POST-REMEDIATION 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Bolded samples were proposed for removal to achieve industrial SCTLs. 
Italicized values represent one-half the detection limit. 
Removal of samples to achieve industrial SCTLs resulted in attainment of residential SCTLs. 
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