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Executive Summary

On January 24, 2003, MSO Jacksonville conducted a collaborative risk assessment with representatives of vessel owners and operators that are less than 65 feet in length, carry 49 passengers or less and operate exclusively on a rivers route.  This risk assessment identified the most risk-significant differences between one-person and normally manned small passenger vessel (SPV) operations and recommended risk control strategies that reduce the risk to a level comparable to that experienced by a normally manned SPV.  Based on these differences and risk control strategies, the risk assessment team recommended to the Officer in Charge, Marine Inspection, Jacksonville, FL that the local policy of requiring a deckhand on SPVs of the examined size and type be reconsidered for owners and operators willing to implement these risk control strategies.
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1.0
Introduction

Under 33 CFR 1.01-20, the Officer in Charge, Marine Inspection (OCMI) is responsible for the enforcement of vessel inspection, navigation, and seamen's laws within a specific zone.  In this capacity, the OCMI is responsible for certifying the competence of merchant mariners and for establishing manning levels for various types of vessels.  Due to the various types, sizes, and operating conditions of small passenger vessels (SPV), a uniform national manning standard for the entire class of vessels does not exist and would be too difficult to develop.  Instead, manning scales and guidance are provided in the Marine Safety Manual (MSM) Vol. 3, Chapter 31 to assist the OCMI in determining SPV manning requirements.  

MSO Jacksonville’s zone extends from St. Marys, Georgia to Melbourne, Florida (about 200 miles of coast; inland about half way to the west coast of Florida, and offshore to the extent of the Exclusive Economic Zone, approximately 200 miles to sea).  When determining the manning of a SPV in this zone, the OCMI uses the MSM manning scales as a starting point and determines whether fewer or more personnel are required for the safe operation of the vessel based on the local conditions and other considerations.  The long-standing policy of MSO Jacksonville is that with a few exceptions, single-handed SPV operations (operations without a deckhand) are not authorized.  

Over the past few years, MSO Jacksonville has received numerous requests from vessel owners to allow their vessel to operate without a deckhand (single-handed operations – SHO ).  Most owner requests included self-imposed risk control measures developed with the intent and belief that when imposed, they successfully mitigate any additional risk present due to the absence of the deckhand.  These owners believe that the vessel operator can single-handedly handle both routine operations and emergency situations.  The OCMI in Jacksonville has consistently denied these requests due to the difficulty in making an equivalent level of safety determination when comparing the risk associated with single-handed and normal SPV operations, and the difficulty in being consistent among SPV operators.

In 2001, the Commandant of the Coast Guard made it a goal for risk assessment to be a cornerstone of decision-making at all levels across the Coast Guard marine safety field, and further established strategies to integrate Risk-Based Decision-Making (RBDM) approaches throughout the program.  Today, the use of Risk-Based Decision-Making methodologies, tools, and approaches has become more established in the field and recognized as a valuable tool to assist decision-making.  MSO Jacksonville has had success using RBDM approaches in the past, and recognized the need to apply this approach to determine whether its existing SPV manning policy of requiring a deckhand should be revised.  

2.0
Risk Assessment Purpose

On January 24, 2003, MSO Jacksonville held a risk assessment using the change analysis technique to fully investigate the issues associated with single-handed SPV operations.  A change analysis systematically identifies possible risk impacts and appropriate risk management strategies in situations where change is occurring.  Specifically, the purpose of the risk assessment was to:

1. Provide the OCMI with a listing of the most risk-significant differences between one-person and normally manned small passenger vessel (SPV) operations.

2. Recommend risk control strategies that reduce these risk differences using a process that is technically defensible to all stakeholders and can be implemented consistently among SPV operators.

3. Provide the OCMI with an overall assessment of whether the risk associated with one-person SPV operations, with the recommended risk control strategies in place, is comparable to the risk associated with normally manned SPV operations.

3.0
Risk Assessment Approach

3.1
Boundary Definition

The scope of the risk assessment included only those SPVs that are less than 65 feet in length, carry 49 passengers or less and operate exclusively on a Lakes, Bays & Sounds (LBS) and/or Rivers route.  The operations considered included 1) passenger embarkation, 2) getting underway, 3) cruising, 4) docking, and 6) passenger disembarkation.

3.2
Expert Gathering

	Industry Participants 

	Company 
	Vessel Type
	No. of  Passengers

	Boggy Creek Airboat Rides
	Airboat
	18

	Island Boat Lines
	Pontoon
	55

	Midway Airboat Tours
	Airboat
	20

	Silver Springs Attraction
	Pontoon
	35, 72

	Silver Springs
	Monohull, pontoon
	72, 55

	St. John River Cruises
	Pontoon
	49

	

	Figure 1 – Industry Participants


A team of experts was gathered that included owners and operators of the vessel population being considered (pontoon vessels, mono-hulls, and airboats), CG marine inspectors, and a CG coxswain with small boat handling experience.

	Coast Guard Participants

	Position
	Role

	MSD Canaveral Supervisor
	Subject Matter Expert

	MSD Marine Inspector
	Subject Matter Expert

	MSO Domestic Vessel Program Manager
	Subject Matter Expert

	Station Canaveral Chief Boatswain Mate
	Subject Matter Expert

	MSO Foreign Vessel Program Manager
	Facilitator


3.3
Casualty Identification

	Figure 2 – Coast Guard Participants


First, the team of experts considered the six distinct operational steps between passenger embarkation and disembarkation (See 3.1 Boundary Definition) and developed a list of possible casualties.  Next, the team narrowed the list by consolidating like casualties (similar prevention and response measures).  Finally, the team categorized the consolidated list into the following incident types: 1) medical emergency requiring first aid, 2) medical emergency requiring master or passenger evacuation, 3) man overboard, 4) abandon ship (controlled and uncontrolled), and 5) other.   Figure 5 shows the consolidated list, which includes 39 distinct casualties.

3.4
Probability Assignment

	Assign a rating of:
	If the frequency is:

	5
	FREQUENT = Might occur daily or weekly

	4
	PROBABLE = Might occur monthly

	3
	LIKELY = Might occur every season or year

	2
	OCCASSIONALLY = Might occur every five years

	1
	REMOTE = Might occur once in a lifetime

	

	Figure 3 – Probability Scale


Next, the team discussed each casualty and assigned it a frequency, assuming a fully manned (master and a deckhand) SPV using the scale in Figure 3.

3.5
Consequence Assignment

After assigning each a frequency, the team discussed each casualty and rated its impact, again assuming a fully manned SPV, using the scale in Figure 4.

	Assign a rating of:
	If the impact could be:

	5
	CATASTROPHIC = Loss of life, loss of vessel, extreme environmental impact.

	4
	CRITICAL = Severe injury, major vessel damage, major environmental impact, missed voyages (up to and including the entire season).

	3
	SIGNIFICANT = Injury requiring more than first aid, vessel damage, some environmental damage, a few missed voyages or financial loss.

	2
	MINOR = Injury requiring first aid, cosmetic vessel damage, no environmental impact, no missed voyages.

	1
	NEGLIBLE = Injury not requiring first aid, no cosmetic vessel damage, no environmental impact, no missed voyages.

	

	Figure 4 – Consequence Scale


3.6
Calculation of Relative Risk

To determine the relative risk of each casualty, the team combined each casualty’s frequency and impact (Figure 5).  This is the casualty’s baseline relative risk that will be used in the change analysis to measure the impact of the removal of the required deckhand.

	NORMAL OPERATIONS 

Identified Casualty
	Frequency 
	Impact
	Baseline Relative Risk

	Medical Emergency Requiring the Administering of First Aid

	Passenger chokes on food 
	Occasionally
	Critical
	6

	Child needs minor first aid due to lack of parental supervision - undisciplined child
	Likely
	Minor
	5

	Slips, trips, & falls while underway
	Occasionally
	Minor
	4

	Docking / boarding injuries to passengers
	Occasionally
	Minor
	4

	Docking injuries to crew - line handling, fall in water, squish
	Remote
	Significant
	4

	Master needs minor first aid - able to continue w/ duties
	Occasionally
	Minor
	4

	Exposure to elements (minor)
	Remote
	Minor
	3

	Medical Emergency Requiring Evacuation of Master or Passenger

	Suicide / homicide
	Remote
	Catastrophic
	6

	Exposure to elements (major) - heat stroke, hypothermia
	Likely
	Significant
	6

	Passenger has severe allergic reaction (bee stings, food, etc)
	Occasionally
	Critical
	6

	Passenger suffers heart attack / stroke
	Remote
	Critical
	5

	Master suffers heart attack / stroke & unable to perform duties
	Remote
	Critical
	5

	Struck by Lightning
	Remote
	Critical
	5

	Swimming / snorkeling / diving related incident
	Remote
	Significant
	4

	Electric shock (major)
	Remote
	Minor
	3

	Man Overboard

	Passenger falls over - injured, unable to assist in own recovery
	Remote
	Significant
	4

	Passenger falls over - uninjured, able to assist in own recovery
	Remote
	Minor
	3

	Abandon Ship

	High-speed collision / allision due to lack of situational awareness (uncontrolloed abandon ship)
	Remote
	Catastrophic
	6

	Major vessel fire underway (controlled abandon ship)
	Remote
	Catastrophic
	6

	Capsize due to seas, waves, etc. (uncontrolled abadon ship)
	Remote
	Catastrophic
	6

	Low-speed collision / allision due to mechanical failure (controlled abandon ship)
	Remote
	Critical
	5

	Other

	Terrorism
	Remote
	Catastrophic
	6

	Flooding underway (minor) - green water, foul weather, slow leak due to breach in WT integrity
	Remote
	Significant
	4

	Tree falling on eco-tourist vessel
	Remote
	Significant
	4

	Mechanical failure leading to soft grounding or stranded vessel
	Likely
	Negligible
	4

	Vessel fire underway (minor) - does not lead to abandon ship
	Remote
	Minor
	3

	Passenger violence / altercation / intoxication
	Remote
	Minor
	3

	Overzealous passenger giving assistance in emergency
	Occasionally
	Negligible
	3

	Wildlife intrusion - snake in boat
	Remote
	Negligible
	2

	

	Figure 5 – Normal Operations – Baseline Risk Score


3.7
Casualty Low Risk Screening

	Baseline Risk
	Impact Score

	
	5
	4
	3
	2
	1

	Frequency Score
	5
	10
	9
	8
	7
	6

	
	4
	9
	8
	7
	6
	5

	
	3
	8
	7
	6
	5
	4

	
	2
	7
	6
	5
	4
	3

	
	1
	6
	5
	4
	3
	2

	Figure 6 – Screening Criteria


The team agreed upon the screening criterion of Figure 6 to identify the low-risk casualties.  For the sake of time and simplicity, casualties with a Baseline Relative Risk of four and below were eliminated from further analysis. 
3.8
Key Differences and Effects

For each casualty with a Baseline Relative Risk of 5 or higher, the team discussed and established the role of the deckhand in preventing the casualty, identified the affect the deckhand’s absence has on the likelihood that the casualty will occur, and assigned each a new frequency rating based on this affect.  Similarly, the team discussed and established the role of the deckhand in responding to the casualty, identified the affect the deckhand’s absence has on the impact of the casualty, and assigned a new impact rating based on this affect.  Each casualty’s frequency and impact were combined to determine the relative risk of the casualty when conducting single-handed SPV operations.  The results are tabulated in Figure 7.

	Identified Casualty
	Deckhand’s Role in Preventing Casualty
	Deckhand’s Role in Responding Casualty
	Frequency without Deckhand
	Impact without Deckhand
	Relative Risk of SHO
	Delta between SHO & Baseline Risk

	Medical Emergency Requiring the Administering of First Aid

	Passenger chokes on food 
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Occasionally
	Critical
	6
	None

	Child needs minor first aid due to lack of parental supervision - undisciplined child
	Extra set of eyes/ears, educate & inform guardian of risks/dangers
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Likely
	Minor
	5
	None

	Medical Emergency Requiring Evacuation of Master or Passenger

	Suicide / homicide
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Remote
	Catastrophic
	6
	None

	Exposure to elements (major) - heat stroke, hypothermia
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Likely
	Significant
	6
	None

	Passenger has severe allergic reaction (bee stings, food, etc)
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Occasionally
	Critical
	6
	None

	Passenger suffers heart attack / stroke
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Remote
	Catastrophic
	6
	+1

	Master suffers heart attack / stroke & unable to perform duties
	None
	Return vessel to port, call for help
	Remote
	Catastrophic
	6
	+1

	Struck by Lightning
	None
	Alert master; apply first aid; call 911 if aid unsuccessful; attend to vessel if master applies first aid; crowd control.
	Remote
	Critical
	5
	None

	Abandon Ship

	High-speed collision / allision due to lack of situational awareness (uncontrolloed abandon ship)
	Lookout
	Assist passengers w/ PFDs, instruct passengers while in water, apply 1st aid, call for help, shoot flares, provide life buoy
	Occasionally
	Catastrophic
	7
	+1

	Major vessel fire underway (controlled abandon ship)
	None
	Quick identification & response, if initial action unsuccessful, assist passengers w/ PFDs, instruct passengers while in water, apply 1st aid, call for help, shoot flares, provide life buoy
	Remote
	Catastrophic
	6
	None

	Capsize due to seas, waves, etc. (uncontrolled abadon ship)
	None
	Assist passengers w/ PFDs, instruct passengers while in water, apply 1st aid, call for help, shoot flares, provide life buoy
	Remote
	Catastrophic
	6
	None

	Low-speed collision / allision due to mechanical failure (controlled abandon ship)
	Lookout
	Assist passengers w/ PFDs, instruct passengers while in water, apply 1st aid, call for help, shoot flares, provide life buoy
	Occasionally
	Catastrophic
	7
	+2

	Other

	Terrorism
	Extra set of eyes/ears
	Crowd control, assist passengers w/ PFDs, instruct passengers while in water, apply 1st aid, call for help, shoot flares, provide life buoy
	Remote
	Catastrophic
	6
	None

	
	
	
	
	
	
	

	Figure 7 – Single-Handed Operations (SHO) Risk Score


3.9
Screening of Non-deckhand Related Casualties

During the assessment it was the team’s consensus that having a deckhand was always better than not having a deckhand.  However, when closely analyzing the impact the deckhand had in either preventing or responding to the identified casualties, there was much debate on the magnitude of the deckhand’s impact when using the agreed upon frequency and impact scales (see Figure 3 and Figure 4).  The team determined that after bounding the scope of this risk assessment as describe in 3.1 Boundary Definition, screening out the low- risk casualties as described in 3.7 Casualty Low Risk Screening, and carefully examining the deckhand’s role in prevention and response, there was only four identified casualties in which the relative risk of single-handed operations was greater than when operating with a master and one deckhand.  These include either the master or passenger suffering a heart attack, the vessel suffering a high speed collision due to loss of situational awareness, and the vessel suffering a low speed collision due to mechanical failure (see Figure 7). These four casualties were carried forward in order to develop a list of countermeasures that can be used to lessen the impact of the deckhand’s absence.

3.10
Development of Countermeasures

For each of the four remaining casualties of interest, the team looked for countermeasures or risk control strategies based on people, procedure, or equipment solutions (see Figure 8).  Each casualty was broken down into its causal chain, or the chain of events that lead up to and are necessary for the casualty to occur.  An effective countermeasure breaks the causal chain so that it can’t be completed.

3.11
Estimation of Benefit

Once the team developed a list of countermeasures for each casualty, the team assigned each a new frequency and impact rating assuming that all countermeasures were implemented.  Similar to before, each casualty’s frequency and impact were combined to determine the Adjusted Relative Risk (ARR), or the relative risk of the casualty adjusted for the countermeasures’ effect.  Due to lack of time, the team did not look at the effect of each countermeasure singularly applied.  Figure 8 shows each casualty’s ARR score, the difference in risk between the ARR and the Single-Handed Operations relative risk, and the difference in risk between the ARR and the previously calculated Baseline Risk (the casualty’s risk when the vessel is fully manned with a master and a deckhand).  The results clearly indicate that if the risk control strategies developed are fully implemented, they successfully mitigate the additional risk present when a SPV of the examined size and type is operated without a deckhand.

	Identified Casualty
	Risk Control Strategy
	Frequency with Strategy  in Place
	Impact with Strategy in Place
	Adjusted Relative Risk Score
	Delta between ARR & SHO Risk
	Delta between ARR & Baseline Risk

	Passenger suffers heart attack / stroke
	Vessel equipped w/ means to contact home base and/or first responder. Signs posted at home base w/ warnings regarding remoteness or inaccessibility of medical care while on voyage. Responding assets always available with response time of 60 minutes or less.
	Remote
	Critical
	5
	-1
	None

	Master suffers heart attack / stroke & unable to perform duties
	Vessel equipped  w/ means to contact home base and/or first responder. Passenger emergency comms placard  posted onboard w/ voyage plan, route & home base information. Passenger safety brief covers the emergency comms procedures and possible scenarios that might require its use. Responding assets always available with response time of 60 minutes or less. 
	Remote
	Critical
	5
	-1
	None

	High-speed collision / allision due to lack of situational awareness (uncontrolloed abandon ship)
	Voyages limited to prescribed route. Any known submerged objects marked (airboats).  Limit vessel to daylight ops. Responding assets always available with response time of 60 minutes or less.
	Remote
	Critical
	6
	-1
	None

	Low -speed collision / allision due to mechanical failure (controlled abandon ship)
	Voyages limited to prescribed route. Any known submerged objects marked (airboats). Responding assets always available with response time of 60 minutes or less.
	Remote
	Critical
	5
	-2
	None

	
	
	
	
	
	
	

	Figure 8 – Adjusted Relative Risk (ARR) Score


	Estimate of Effectiveness
	Description

	3
	High = Reduction of relative risk in excess of two points.

	2
	MEDIUM = Reduction of relative risk by one or two points.

	1
	LOW = No reduction in relative risk.

	

	Figure 9 – Estimate of Effectiveness


Next, the team estimated the countermeasures’ effectiveness (if implemented as a group) using the scale in Figure 9.

3.12
Estimation of Cost

Then, the team assessed the cost of putting the countermeasures into operation using the scale in Figure 10.

	Cost Estimate
	Description

	3
	HIGH = Greater than the revenue received during a week or more of operation.

	2
	MEDIUM = Approximately equal to the revenue received on a good day.

	1
	LOW = Low or no cost.

	
	


3.13
Cost-Benefit Analysis

	Figure 10 – Cost Estimate


Finally, putting everything together, the team combined the results from the effectiveness estimate and the cost estimate to see which countermeasure gives the “most bang for the buck.”  To do this, the team simply divided the estimate of effectiveness by the cost estimate.  The results are tabulated in Figure 11.

	Identified Casualty
	Risk Control Strategy
	Estimate of Effectiveness
	Cost Estimate
	Overall Score

	Passenger suffers heart attack / stroke
	Vessel equipped  w/ means to contact home base and/or first responder. Signs posted at home base w/ warnings regarding remoteness or inaccessibility of medical care while on voyage. Responding assets always available with response time of 60 minutes or less.
	2
	1
	2

	Master suffers heart attack / stroke & unable to perform duties
	Vessel equipped  w/ means to contact home base and/or first responder. Passenger emergency comms placard  posted onboard w/ voyage plan, route & home base information. Passenger safety brief covers the emergency comms procedures and possible scenarios that might require its use. Responding assets always available with response time of 60 minutes or less. 
	2
	1
	2

	Low -speed collision / allision due to mechanical failure (controlled abandon ship)
	Voyages limited to prescribed route. Any known submerged objects marked (airboats). Responding assets always available with response time of 60 minutes or less.
	2
	2
	1

	High-speed collision / allision due to lack of situational awareness (uncontrolloed abandon ship)
	Voyages limited to prescribed route. Any known submerged objects marked (airboats).  Limit vessel to daylight ops. Responding assets always available with response time of 60 minutes or less.
	2
	3
	0.67

	
	
	
	
	

	Figure 11 – Cost Benefit Analysis


4.0
Risk Assessment Results

4.1
Summary 

The most risk-significant differences between one-person and normally manned small passenger vessel (SPV) operations are the master’s ability to prevent and respond to four specific casualties.   These casualties are as follows:

1. A passenger suffers a heart attack or stroke.

2. The master suffers a heart attack or stroke.

3. The vessel suffers a high-speed collision or allision due to the master’s lack of situational awareness leading to an uncontrolled abandon ship.

4. The vessel suffers a low-speed collision or allision due to a mechanical failure leading to a controlled abandon ship.

With regards to these four casualties, the following risk control strategies when applied collectively fully mitigate the additional risk present due to the deckhand’s absence:

1. Signs shall be posted at home base with warnings regarding remoteness of voyage and/or inaccessibility/timeliness of live saving medical care while on voyage.

2. Vessel’s voyage shall follow a prescribed route, with the home base knowing the vessel’s ETA at various predetermined waypoints along the route.

3. Vessel must have means to contact home base and/or first responder; means must be available to passengers and be simple in use.

4. Passenger emergency communications placard must be posted onboard with voyage, route, and home base and/or first responder information readily available.

5. Passenger safety brief must cover the emergency communication procedures and possible scenarios that might require its use. 

6. Responding asset(s) always available with response time of 60 minutes or less.

7. Any known submerged objects or objects that could pose a danger to the vessel along the prescribed route is adequately marked (airboats). 

8. Vessel operations limited to daylight hours only.

This change analysis clearly indicates that for SPVs of the examined size and type, there are risk control measures that when implemented, successfully mitigate the additional risk present when the SPV is operated without a deckhand.  Therefore, it is apparent that the OCMI’s current policy of always requiring a deckhand should be revisited. 

4.2
Recommendations

In addition to the risk control strategies developed by the team, it is recommended that the following risk control strategies be required in order to operate a SPV without a deckhand:

1. Company shall have dockhand available at the home base to assist in docking and undocking and passenger embarkation and disembarkation.

2. The master must have an adequate view of all passengers at all times.  In making this determination, the OCMI will consider the type and service of the vessel, and the location of the steering station. 

4.3
Concluding Remarks 

It is interesting to note that for this group of vessel operators and owners, the most cost prohibitive risk control strategy is the requirement to limit a vessel’s operation to daylight hours in order to lessen the likelihood that the vessel would be involved in a high-speed collision or allision.  The second most cost prohibitive strategy is the requirement to mark any known submerged objects in the vessel’s area of operations.  This risk control strategy originates from and is intended for the airboat community where the particular route that is available to the vessel often varies with rainfall amounts and the weather’s impact on the marsh levels.  It is also interesting to note, that the requirement to have a responding asset available with response time of 60 minutes or less was not considered to be cost prohibitive, provided the definition of responding asset included other passenger vessels, as well as vessels or aircraft from the law enforcement or medical communities.
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