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Section 6.1

Underwater Incidents Overview

Though not mandated to perform underwater rescues, the Coast Guard is responsible for developing, maintaining and operating facilities for the promotion of safety under--on and over--the high seas and waters subject to the jurisdiction of the United States.  Traditionally, the Coast Guard has assisted distressed persons wherever and whenever possible.  The responsibility extends to civilian submersibles operating on scientific, industrial or other missions; capsized or sunken vessels; or crashed aircraft in which persons may be trapped.
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Section 6.2

Submersibles

Most SAR cases involving submersibles have occurred on the surface.  The Coast Guard or local resources handle these.  Rescues of persons trapped in sunken vessels will normally require assistance from outside resources.

Submersibles have good safety records, but the few underwater accidents have demonstrated the difficulty of rescue and the potential for high public interest. The number of submersibles, especially for recreational and passenger-for-hire use, is increasing.  This in turn increases the probability of rescue incidents.

6.2.1
Coast Guard Resources
The Coast Guard has no special equipment to assist submerged vessels or persons trapped in underwater habitats. Suitable outside equipment and assistance must be requested.

6.2.2
U.S. Navy Support
The U.S. Navy is the primary source of expertise and resources for complex underwater SAR incidents.  The Navy’s point of contact is the Navy Command Center Duty Captain at the Pentagon.  This Navy command center can provide fleet resources, specialized experimental equipment and civilian undersea salvage specialists.  When the Navy responds, it normally assumes SAR Mission Coordinator and the Coast Guard takes on a support role.  Until then the Coast Guard must respond with its own or other available resources.

6.2.3
Use of Divers
Reference (gg) states that a Commanding Officer may use military divers, commercial divers or similarly highly trained diving resources, such as local police divers.  If a Commanding Officer is faced with a life-threatening situation and none of the military, commercial, or other highly trained diving resources is reasonably available, he or she may consider using personnel with recreational diver qualifications who volunteer their services.  Reference (gg) states clearly that this discretion should be exercised most carefully after seriously considering the training, qualification, medical, physical, and psychological condition of the volunteer, the condition of the diver’s equipment, and the hazards of the dive.

6.2.4
Mutual Assistance Plans
Submersible operators have no mutual assistance plans at this time.  However, plans are being developed which may consider creation of a mutual assistance program for research/construction deep submersible owners and operators.  NOAA and members of the deep diving submersible community are facilitating this effort.

6.2.5
Safety Requirements for Passenger-Carrying Submersibles
6.2.5.1
The regulations governing passenger-carrying submersibles can be found at Title 46, Code of Federal Regulations, subchapter T (46 CFR parts 175-187).  Under 46 CFR 175.110 (a)(4), the requirements of subchapter T are applicable when the submersible is carrying at least one passenger for hire.  Since those regulations are primarily intended to cover surface vessels, many of the requirements cannot be applied to or may otherwise be inappropriate for submersibles.  NAVIC 5-93 provides general guidance relative to the inspection and certification requirements for submersibles, and includes:

(a) Design and stability requirements,

(b) Lifesaving equipment,

(c) Fire protection equipment,

(d) Submersible operations, and 

(e) Manning and licensing.

Additionally, submersibles may be subject to local operating restrictions imposed by the Captain of the Port (COTP) relative to navigation safety, port safety and security, and vessel traffic considerations.

6.2.6
Voluntary Reporting System for Submersibles

The Coast Guard operates a voluntary reporting system for civilian submersible operations for salvage, research, construction, etc.  Submersible operators should be encouraged to provide the nearest Coast Guard District with details of their planned submersible operation.

Section 6.3

Persons Trapped in Capsized Vessels

Persons trapped under capsized vessels or in compartments (among others, this includes vessels, aircraft, and automobiles) pose extreme safety risks to both the victim and the SAR responders.  Coast Guard resources for rescue in these cases are severely limited.  Immediate Coast Guard SAR response resources may include SRUs that have rescue or surface swimmers. Rescue of persons trapped below the surface of the water must fully consider proper risk assessment and management.  The situation could easily be of such extreme risk that it is imprudent to risk the lives of Coast Guard personnel even when the lives of others are in peril.  The District Commander shall ensure guidance is in place so that experienced supervisors--not the SRU crew--decide how to proceed with rescue attempts.  

6.3.1
Swimmers
Section 5.I provides a description and operating guidelines for the various Coast Guard rescue swimmers.  References (e), (ee), and (ff) provide detailed operating guidance and limitations on what the rescue swimmer, cutter swimmer and surface swimmer are allowed to do.  Essentially, a Coast Guard swimmer is NOT to go under the water and enter a capsized or submerged object.

6.3.2
Divers 
Divers can be used to assist in rescuing persons trapped under a capsized vessel.  Many state and local agencies have dive teams.  The only Coast Guard units with divers assigned are located in Seattle (icebreakers), Honolulu and Guam (buoy tenders).  Divers use specialized equipment including scuba gear and are normally trained in first aid and CPR.  Professional divers are usually well versed in treating shock, near drowning, exposure and trauma.  Reference (gg) states:

“[For dive operations in support of Coast Guard missions] unit commanding officers will normally use [certified] Coast Guard divers . . . However, situations may arise in which diving resources are required and a Coast Guard dive team is not available.  In such situations, a unit commanding officer may request the assistance of other military divers, certified commercial divers or similarly highly trained diving resources, such as local police divers, through appropriate local channels . . .”

Furthermore,

“If faced with a life-threatening situation and none of the above-mentioned dive resources is reasonably available, a unit commanding officer may consider using any personnel with diving qualifications including recreational diving qualifications who volunteer services.  Such personnel should be used only when, in the judgement of the unit commanding officer, the likelihood of saving a life and the hazard to the diver are both reasonable.  The volunteer may be a Coast Guard person or a civilian . . .”

6.3.3
Rescue Procedures
Procedures recommended for rescuing personnel trapped in a capsized vessel are:

· Keep in contact with the person(s). 

· Stabilize the hull.

· Estimate the volume of air remaining.

· Surface swimmers may attempt to direct trapped persons out but shall not dive under the vessel. 

· Inject clean air if possible. 

· Only if no rescue is possible, may you consider re-righting the vessel.  Refer to reference (e).

(This page intentionally blank)

Section 6.4

Underwater Acoustic Beacons (Pingers)

The Underwater Acoustic Beacon, commonly called a “pinger,” emits a sound that may be detected by surface craft or divers using an underwater acoustic locator.  Some aircraft have pingers installed, and in limited circumstances SAR forces may be aided by attaching a pinger to the hull of a vessel.

6.4.1
Acoustic Beacons on Aircraft

Many aircraft downed in moderate or shallow waters have not been found, or excessive time and funds have been expended in determining crash locations.  Some of these aircraft could have been located if they had an installed pinger.  All Coast Guard aircraft have been equipped with pingers.

6.4.2
Acoustic Beacons on Vessels
Pingers may be attached to the hull of an overturned vessel that is in danger of sinking when personnel are known or suspected to be trapped inside the hull.  This action is not routine, and is not taken in all SAR cases involving overturned hulls.  When such action is needed, the OSC should request a pinger from the SMC.

6.4.3
Acoustic Beacon Support
Pingers are not readily available in all locations.  They may be obtained from a Coast Guard or U.S. Navy air station or by calling the U.S. Navy Command Center Duty Captain desk at the Pentagon for supply by the Supervisor of Salvage.  Personnel trained to locate pingers using locator receivers are available through the U.S. Navy Supervisor of Salvage office.  For emergencies, requests for service are to be made with the U.S. Navy Duty Captain Desk in the Pentagon (703) 695‑0231.
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Section 6.5

Action Required for Underwater SAR Preparation

Due to the limited capability of Coast Guard resources to respond to underwater incidents, the best response is to plan ahead, to know the limitations and to know whom to contact for additional assistance. 

6.5.1
Coast Guard Rescue Coordination Centers
Coast Guard Rescue Coordination Centers shall:

(a) Monitor civilian submersible and underwater habitat activity within the District and advise the Commandant of developments that may affect procedures and policies of this directive.

(b) Encourage submersible manufacturers, owners and operators to participate in the voluntary reporting system for submersible operations. 

(c) When informed of a civilian submersible operation, send a message to Chief of Naval Operations and issue a Notice to Mariners giving the location(s) and time(s) of the operation.  Tourist submersibles are approved for specific sites and may have as many as 12 dives per day; therefore, notification for tourist submersibles should be as a permanent record.

(d) Maintain files of copies of the Certificate of Inspection (COI) and a copy of the submersible operations manual as approved by the COTP in the RCC for reference in the event of a rescue incident.

(e) Establish a resource file of local, state, commercial, military rescue and/or salvage divers and submersibles for use in underwater search and rescue.

(f) When assistance is required for a civilian underwater SAR incident:

(1) Notify the Navy Command Center Duty Captain at the Pentagon (on duty 24 hours: Commercial (703) 695-0231, Autovon 225-0231).

(2) If the incident involves a civilian submersible, request implementation of SUBMISS/ SUBSUNK per reference (hh). Send a follow-up message confirming the request.

(3) Respond with Coast Guard resources as appropriate (On Scene Commander, rescue platform such as buoy tender, traffic control, aircraft, communications and/or logistics.).

(4) Serve as SAR Mission Coordinator (SMC).  If Navy resources are used, the Navy may assume SMC.  If the Navy assumes SMC, continue to assist as requested.

(5) Inform the Area Commander and Commandant (G-OFP) and (G-OPR) of the progress of the rescue before and after the Navy assumes SMC.

(6) Prepare a SAR case study in addition to the normal assistance report.

(g)
Maintain liaison with the Navy and other organizations to coordinate planning for civilian underwater SAR emergencies.

6.5.2
Marine Safety Office (MSO)/Captain of the Port (COTP)
MSOs/COTPs shall:

(a)
Forward copies of the Certificate of Inspection (COI) and the approved operations manual of passenger carrying submersibles which they license to the appropriate RCC showing safety features and conditions, determined route, depth and any other applicable information necessary to prosecute a SAR case with the vessel.

(b)
Submit to the appropriate RCC information on any requirements developed for recreational submersibles.  Authorizations for recreational submersible operations should be copied to the RCC.

Section 6.6

Scuba Diving Incidents

Scuba divers occasionally suffer unique, compressed-gas injuries that few SAR response personnel understand or are prepared to handle.  Coast Guard SRUs are not required to be experts in providing medical diagnosis or treatment for such injuries.  However, it is expected that personnel will be able to recognize the general symptoms of dive related injuries so that their potential severity is recognized and that basic steps are taken to minimize worsening the medical condition.

6.6.1
Dive Related Injuries and Symptoms
Dive related injuries fall into three general categories, decompression sickness, air embolism and nitrogen narcosis. Decompression sickness and air embolism are the most serious threats to the diver and require immediate treatment with hyperbaric oxygen in a recompression chamber. 

6.6.1.1
Decompression sickness, sometimes called the “bends”, is generally brought about by the diver absorbing gas into the blood from the compressed air breathed while diving.  A diver must ascend slowly to avoid having these gases form into bubbles.  Symptoms of bubble formation include pain at the joints, chest pain, headache/dizziness, confusion and numbness. 

6.6.1.2
Air embolism is caused by excess gas pressure inside the lungs.  It is most likely to develop during an improperly executed ascent.  As the diver ascends, the air in the lungs expands, forcing gas bubbles directly into the bloodstream.  This air (bubble) typically is transported to the brain where blockage of blood flow will occur depriving the brain of oxygen.  Symptoms include blurred vision, paralysis, dizziness/nausea, weakness, confusion, headache, chest pain and unconsciousness.

6.6.1.3
Nitrogen narcosis or “rapture of the deep”, which is not a decompression illness, is caused by the narcotic effect of the nitrogen in the diver's breathing medium and disappears when the diver moves into shallower water or surfaces.

6.6.2
Emergency Treatment for Decompression Sickness and Air Embolism
Other divers with the victim will be excellent sources of information and an effort should be made to have one travel with the patient to the medical facility.  Since it can be difficult to differentiate between decompression sickness and air embolism, it is best for field treatment of both.  While many SRUs cannot provide extensive medical assistance, they do serve the essential role of transporting the victim and possibly stabilizing the situation. 

6.6.2.1
Where the capability exists, the following steps are advised: 

(a) Ensure airway, breathing, and circulation (ABC).

(b) Calm and reassure the victim. 

(c) Attempt medical assessment and diving history.

(d) Administer fluids:  If more than one hour from medical help, allow victim oral fluids at the rate of 4 fluid ounces every 15 minutes as tolerated. Oral Fluids should be withheld if transport time is less than one hour.

(e) Administer 100% oxygen. 

(f) Place victim in a supine (flat on back) position; if the victim is nauseated, place the victim on his/her left side for airway management.

(g) Transport to nearest medical facility/recompression chamber.

Dive accident injuries are aggravated by reduced atmospheric pressure.  Unpressurized aircraft conducting a diving accident MEDEVAC should fly at the lowest safe altitude; 500 - 1000 feet is best for the victim.

6.6.3
SMC Procedures
Any Coast Guard facility that would expect to perform as SMC for a diving accident case, typically RCCs and Command Center’s, shall maintain a list of resources that can provide diving medical advice and a list of available recompression chambers.  Divers Alert Network (DAN), located at Duke University Medical Center in North Carolina, is a nonprofit organization that provides emergency medical advice and assistance for underwater diving accidents.  Diving emergency guidance can be obtained by telephone, (919) 684-8111 for emergencies, and (919) 684-2948 for routine matters.
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