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ABSTRACT: Government dive teams (public safety,
military, resource, and regulatory branches), and
commercial divers work in contaminated harbors and
enclosed bodies of water prone to water column and
sediment contamination. Decontamination polices and
practices during dive operations in polluted water vary
widely. Standard dress for EPA Region 10 divers is a
Viking dry suit with hazmat valves, dry gloves, and a full-
face mask. This laboratory study examined
bacteriological decontamination effectiveness of
Pseudomonas-contaminated Viking dry suit material after
freshwater rinsing and after treatment with Betadine.




~~  Conclusion: A
- thorough

~“ “freshwater rinse
removes
biological
hazards from the
Viking dry suit.
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Examples are diving near
wastewater treatment plant
#loutfalls and storm water outfalls;
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The objectives of the decontamination procedure
study were to.:

1) Determine the efficacy of the potable water rinse
procedure for removal of bacteria on the Viking
drysuit material.

2) Determine the efficacy of Betadine to kill bacteria
present on the Viking drysuit material. Two different
application periods (1 min. and 3 mins.)

3) The primary intent was to remove bacteria from the
suit material; absent this, the internet was to Kill
bacteria in-situ.



e 6” X 6” squares of dry suit
diving material were
disinfected and allowed to
air dry prior to use in

this study.
Y o A standard aliquot of

Pseudomonas aeruginosa
containing approximately
10,000 cfu was applied to the
swatches of pre-cleaned dive
suit material. The level of
bacteria in the standard aliquot
was determined directly with
each separate analytical run by
testing In triplicate.
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 Triplicate samples of dry suit material were used to
determine the effectiveness of a 4.7 % solution of
Betadine at reducing the number of bacteria present
on the dive material within a timed exposure period.
This was also done In triplicate for each set of data.
Data table refers to log removal and percent
removal.

Results...
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US EPA Region 10 Manchester Laboratory

Microbiology Laboratory Record

Dry Suit disinfection Study using Pseudomonas aeruginosa (M.F.)

Sample Data

Presumptive

A B C D mPA (48 hr @ 41.5°)
Recovery Count
from dry Recovery Percent (avera
Length of D2 results . from Dry Percent
Lab Date of " : L suit MF . recovery ge of Log
" . disinfection (initial suit _r remova
number disinfection . . count fromdry | triplica removal
(minutes) spike) (reported as . I
(volume of spiked #) suit te
rinsate mls) P results)
week la 7/15/2008 3 10,750 80 per 100 8000 74 3.7 99.95 3
week 1b 7/16/2008 3 10,250 119 per 100 11967 > 100 34.3 99.71 2
week 1c 7/18/2008 3 10,250 102 per 100 10200 99.7 9.3 99.99 4
week 2a 7/22/2008 1 16,750 157 15,733 94 1.3 99.99 4
week 2b 7/22/2008 1 16,750 157 15,733 94 0.3 99.99 4
week 2c 7/22/2008 1 16,750 157 15,733 94 2 99.98 3
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2) The data compiled from 3 sets of triplicate
studies demonstrated a 99.99 % (rsd = 0.006 %)
reduction of viable organisms using a 4.7 %
Betadine solution and a 1 minute exposure time.
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http://yosemite.epa.gov/R10/OEA.NSF/webpage/Dive+Team
mailto:pedersen.rob@epa.gov

Dry Suit Decon Study — Results table notes:
Notes: 1 ml of “C” dilution bottle should be 10,000
organisms and
D2 should be equivalent to 10 organisms/1 ml or 30
organisms per 3 ml. D = Calculate the percent recovery from
the dry suit based on a 1 ml addition of dilution bottle “C”,
this step will indicate the efficiency of removal and the
concentration that should be used to determine the log “kill”
of organisms on the test strip. Eg: see test above. 1 ml of
“C” added to strips, calculated level of spike (8 (B)) x 10000
divided by expected (30) = 2667 actual seeded amount (A).
Recovery of organisms off dry suit (C) = number counted on
MF (B) X volume of rinsate, or using example (17 x 150 ml) =
2550 organisms in total spike.
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Percent recovery off dry suit by rinsing (D) = number
of organisms recovered off dry suit(C)/calculated level
of spike (A) x 100. (eqg. 2550/2667 x 100= 95.6 %.
Percent removal of organism from dry suit = Number
of organisms recovered from dry suit before
disinfection — number of organisms recovered after
disinfection divided by number of organisms before x
100. Eg. (2667 — 0/2667)x 100 = 100%. Convert the
percentage removed to log removal by conversion to
log base 10. Based on significant figures, the log
removal for this example would be 3.



