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Region 10 and Environmental 
Response Team (ERT) Units 
Conduct Polluted Water Dive 
Operations 

• Support of Superfund, Clean Water 
Act, and Regional initiatives, through 
criminal and civil investigations, 
surveys, and sampling.

• R10 since 1968, ERT since 1978
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Discussion goals; to promote 
understanding of:

• Basic OSHA employer requirements, 
OSHA HAZWOPER requirements;

• Water quality in harbor areas;
• Dive planning tools;
• Task Hazard Analyses for dive plans; and
• Case Studies
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OSHA STANDARDS

General Duty:  OSHA  Section 5

General Industry Standards: 29 CFR 1910
29 CFR 1910.120:  Hazardous Waste 
Operations and Emergency Response

Construction Standards:  29 CFR 1926
29 CFR 1926.65:  Hazardous Waste 
Operations and Emergency Response
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OSHA STANDARDS

General Duty:  OSHA Section 5
(a) Each employer --

(1) shall furnish to each of his employees a place of employment 
free from recognized hazards that are causing or are likely to cause 
death or serious physical harm to his employees;

(2) shall comply with occupational safety and health standards 
promulgated under this Act.

(b) Each employee shall comply with occupational safety and health 
standards and all rules, regs, and orders issued pursuant to this Act 

which are applicable to his own actions and conduct.
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OSHA STANDARDS
29 CFR 1910.120- hazardous waste site 
operations

• Each employer shall establish a written health and safety program that 
provides for SOPs and site-specific health and safety plans (HASPs)

• Site-specific HASPs shall provide –
– A comprehensive workplan; and

– Organizational structure

• Organizational structure shall provide—
– General supervisor with responsibility and authority to direct all hazardous waste 

operations; and

– Site safety and health supervisor with authority to implement the HASP and to 
verify compliance.



7

What is a “polluted water” dive?

• Federal dive programs define polluted water in 
many different ways.

• EPA defines polluted water as anything that 
could: make a diver sick (now or later), increase 
their risk of cancer, or cause any other 
undesirable outcome for the diver, tender, or 
other persons that may contact the site workers 
or equipment.

• EPA assumes that water column concentrations 
of contaminants can change rapidly
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Site Hazards

• Known vs. Unknown (Unanticipated) Sources

• Physical Hazards

• Biological Hazards

• Chemical Hazards
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Chemical Contaminants

• Metals

• Volatile Organic Compounds (VOCs)

• Polychlorinated  Biphenyls (PCBs)

• Dioxins

• Polycyclic Aromatic Hydrocarbons (PAHs)

• Pesticides/Herbicides
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Chemical Contaminants

Chemical Properties

• Water-borne/Water Soluble Contaminants

• Non-Soluble 

• Contaminant Density

• Floaters (Gas, Some Oils)

• Sinkers (PCBs, Metals)

• Adherence to Sediments

• Persistent  Contaminants

• Releases

• Water Reactive
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Chemical Contaminants
Routes of Exposure

• Inhalation

• Ingestion

• Full Face Mask/Helmet

• Skin Contact

• Dry Suit
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Chemical Contaminants
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Stormwater is 
Contaminated

•Pet waste

•Oil

•Metals

•PAHs

•Over 100,000 metric 
tons of toxic chemicals 
per year in Puget Sound 
(Seattle Times, 2009)
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Dive Planning 
• Unless known otherwise, EPA Assumes that Contaminants Will Be Present

• Full Face Mask and Dry Suit With Mated Dry Gloves are Used to Minimize Diver 
Contact with Water

• Type Of Contamination Will Determine The Decontamination Procedure Required.

• Water Body Type

• Large Body of Water

• Flow or Circulation

• Dilution of Contaminants

• Small Closed Body of Water

• Pond or Flooded Quarry

• Limited Water Flow

• High Exposures Expected



Many online resources exist, but 
you have to fit the puzzle 
together  http://www.epa.gov/region10/dive/
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EPA uses a GIS 
tool to put it all 
together

• Outfall locations (industrial, 
stormwater, sewer)

• Types of industrial discharges 
(envirofacts)

• Effects of exposure, chemical 
properties (CAMEO/NIOSH data)

• Typical bacterial counts (BEACH 
program)

• NOAA’s mussel watch
• Superfund data for many harbor 

sites
• 303d list of impaired water bodies
• Online searches for fish advisories



Turning on and 
off layers can 
quickly show 
you what sites 
can be bad 
actors in your 
geographic area
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Contaminant Levels

• Sediment levels change slowly-testing can 
be useful

• Water column levels of contamination can 
change in minutes

– testing is moot as conditions change rapidly

– few contaminants can be tested for in real 
time or cost effectively

• How much bottom interaction is dictated 
by the dive operation?
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Like land based operations, 
dives must meet OSHA 
1910.120 requirements 

concerning
•Training

•Immunizations

•PPE

• Keep the diver dry.

• Hardhats or full face masks; mate to drysuit

• No neck dams.

• Neoprene material should not be used/or should be managed as dirty.

•A minimum of potable water decon** should be employed in all 
harbor areas.

•All workers must be in a medical monitoring program if working 
on a “hazardous waste site(s)” more than 30 days per year.



How to tackle the Task Hazard 
Analysis (THA/AHA)

• Sediment interaction?

• Level of contamination (water column, 
sediment, both?) ?

• Managing exposure (divers and tenders)

• Manage points of exposure (selection of 
PPE/failure points)

• Feedback loop
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Glove or suit leak
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Exposure to divers and tenders
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Reducing exposure - Decon
• EPA study has 

shown a potable 
water rinse to be 
as effective at 
removing 
bacteria as an 
antimicrobial 
wash process.

• Decon 
compatible gear 
is important 24



Possible exposure to biological 
agents if PPE fails?

Immunizations
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Ensuring mitigation steps and 
equipment are understood 
before the dive  -- training

26



Heat stress management
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Management of vessel in zones
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Evaluating PPE breakthru

29



Did it all work?
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Exposure 
Monitoring

• OSHA dictates that 30 
days or more of 
polluted water diving 
per year requires 
medical monitoring for 
chemical/biological 
exposure

• Exposure history 
adjusts blood test 
analyses
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Case Studies
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Case 
Study #1: 
Sediment 
Sampling 

in a 
Harbor

What’s 
wrong 

with this 
picture??
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• Outcome: No negative outcomes.

• What is nearby: CSOs

• Diving at a Superfund Site (hazwoper)

• PPE inappropriate

• Lack of decon.

• No immunizations.

• No appropriate medical monitoring.

(Portland Harbor, 2008)



35

Case Study #2

• Conducting hull surveys in a Harbor Area.
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• Outcome: Entire dive crew becomes ill 
immediately after the dive.

• Evacuated to mainland.
• Two divers permanently disabled from 

necrotizing bacteria that took over one month to 
diagnose.

• All divers wearing wetsuits / using mouthpiece 
regulators.

• CSO nearby which had discharged over a million 
gallons of raw sewage to the dive site, published 
in local newspaper available pre-dive 

USCG, 2003 Seattle MSST (since disbanded)



37

Case Study #3

• Scientific diver mapping survey of cenote 
underlying industrial facility



38

• Outcomes: Divers terminate dive after 
feeling a burning sensation.  No lasting 
effects known.

(AAUS, 2007)
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Case Study #4

• As part of a major relief effort, military divers 
begin rebuilding a port facility following an 
earthquake.

• Dive planning included warnings of sewage and 
at least hundreds of chemicals from spilled 
containers in the Bay.

• Military planners insisted on conducting the 
dives with wetsuits and mouthpiece regulators.

• Divers were given massive doses of cipro and 
doxycline (Sheldrake, personal communication, 
2010)
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•Outcomes: Unknown at 
this time.
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Conclusions

• Polluted water is not easy to define.

• Training, immunizations, medical monitoring, 
and equipment for polluted water diving are not 
inexpensive.

• There are a variety of online dive planning tools 
available that will tell you the likelihood your 
site is polluted where PPE upgrades and other 
mitigation are necessary.

• If you’re not sure if it’s polluted DON’T DIVE.
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Questions/ Comments?

Sean Sheldrake, R10

(206) 553-1220

sheldrake.sean@epa.gov

Alan Humphrey, ERT

Humphrey.alan@epa.gov

For more information google: “EPA scientific diving”
http://www.alertdiver.com/Assessing_Water_Quality_Online_Dive_Planning_Tools

mailto:sheldrake.sean@epa.gov
http://www.alertdiver.com/Assessing_Water_Quality_Online_Dive_Planning_Tools

