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APPENDIX C
Microorganism Size
Viruses 0.01 to 0.1 micrometers
Bacteria 0.1 to 10 micrometers
Parasite - Giardia lamblia 7 to 15 micrometers
Parasite – Cryptosporidium parvum 4 to 6 micrometers

APPENDIX D
Microorganism Percentage Log

Removal/Inactivation Removal/Inactivation
Enteric Viruses 99.99% 4-log
Pathogenic Bacteria 99.9999% 6-log
Giardia cysts 99.9% 3-log
Cryptosporidium oocysts 99% 2-log

APPENDIX E
Free Available Chlorine Time CT Value
(mg/l or ppm) (minutes) Viral Inactivation 4-log 99.99%

0.2 30 6
0.3 20 6
0.4 15 6
0.5 12 6
0.6 10 6
1.0 6 6
2.0 3 6
3.0 2 6
4.0 1.5 6

APPENDIX A. Bacteria multiply by a process called binary fission. Binary fission is asexual reproduction where one
bacteria cell splits into two complete organisms. Pathogenic (capable of causing disease) bacteria grow and multiply very
rapidly under the ideal conditions. For example, one pathogenic bacterial cell can multiply into 66 million cells within
24 hours in potentially hazardous food. Many of the bacterial food borne diseases discussed below only require 10 to 20
cells to cause disease in a single person.

APPENDIX B. During 1997 to 1998 the Centers for Diseases Control and Prevention reported 49 waterborne outbreaks
involving 4,166 individuals in the United States(2). This number does not include the numerous unreported cases.
Approximately 12% of the waterborne outbreaks were associated with surface water, and Cryptosporidium caused the
majority of these illnesses. In fact, the largest waterborne outbreak ever documented in the United States occurred in
Milwaukee, Wisconsin during April 1993 where 403,000 people became ill with Cryptosporidiosis(2).  About 4,400 sick
people were hospitalized and there were108 deaths(2).  The reason this massive outbreak occurred is that the surface water
source for Milwaukee, which is Lake Michigan, was not properly filtered to remove the Cryptosporidium oocysts. 




