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SUMMARY
This report illustrates the use of the preliminary risk assessment (PrRA) tool for determining planning and risk reduction priorities associated with the Geographic-specific Tactical Response Plan (GSTRP) along the Florida Panhandle.  The Marine Safety Office (MSO) Mobile Area of Responsibility (AOR) is large, and a tool is needed to understand the risk associated with the geographic areas so MSO Mobile can effectively establish planning priorities and risk reduction activities.  (A separate report documents the results of another risk-based decision-making workshop that ranked the risk in the Apalachicola Bay area specifically for identifying GSTRP planning priorities.)  Representatives from the U.S. Coast Guard’s MSO Mobile and Research and Development Center, as well as the Florida Department of Environmental Protection and EQE International, Inc., teamed to address this topic.

Specifically, the team wanted to investigate a systematic process for answering the following questions:

· What is the GSTRP planning priority for each major geographic area of the Florida Panhandle?

· What is the risk associated with each geographical area of the Florida Panhandle?

The key objective was to determine whether a risk-based decision-making process could add value to the GSTRP planning process and to perform a preliminary quantification of the risk associated with geographic regions of the Florida Panhandle.

EQE recommended that the team use the PrRA tool to systematically identify the risk affecting each geographic area based on the types of environmental mishaps that could occur.  By quantifying the risk in each geographic area, not only can risk-based planning priorities be determined, but high-risk areas can be identified for prioritizing risk reduction activities.

Prior to this demonstration, the team performed a relative risk ranking analysis to identify the actual geographic subdivisions along the Florida Panhandle and to qualitatively rank the geographic areas for GSTRP planning purposes.  The results from this tool are documented in a separate report.

Because of the limited time available, and the presence of stakeholders particularly interested in the Apalachicola Bay section of the Florida Panhandle, the team decided to limit this relative ranking risk analysis to prioritizing key subdivisions within the Apalachicola Bay geographic area.  The prior use of the relative risk ranking tool helped the team to determine which subdivisions within the Apalachicola Bay area would be good candidates for demonstrating the PrRA tool.

Using the five-step process for performing a PrRA outlined in the Risk-based Decision-making Guidelines, the team determined that most of the risk in the two analyzed subdivisions of Apalachicola Bay area came from minor environmental spills from fishing vessels.  The analysis indicated that the risk of environmental mishaps in Subdivision 1S (lower six miles of the Apalachicola River) is nearly five times that of Subdivision 2S (Apalachicola Bay). This was different from the results of the relative ranking demonstration; however, given the emphasis on high-frequency, low consequence spills analyzed during the PrRA, this was not unexpected.  The team was confident that the risk of these minor mishaps should be included in this process.

The team expected that this process would later be augmented to include the other major geographic areas of the Florida Panhandle within the MSO Mobile AOR (the Pensacola, Ft. Walton, Panama City, and St. Marks areas).
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1.  INTRODUCTION

One of the most sensitive areas (if not the most sensitive area) in Marine Safety Office (MSO) Mobile’s area of operation for an oil or hazardous material incident is the geographic area comprising the confluence of the Apalachicola River and the Gulf Intracoastal Waterway, near the John Gorrie Memorial and St. George Island bridges.  Cargoes comprised of diesel, gasoline, bunker C fuel oil, jet fuel, kerosene, and solid bulk such as coal and lumber are routinely transported through this vital artery that provides for almost all the petroleum needs of the entire region of northern Florida, southwestern Alabama, and southern Georgia. However, the economic base for nearly this entire region is shell fishing (primarily oysters) and sport fishing.  An oil or hazardous material event of even minor proportion would cause reverberations throughout this extremely sensitive economic base and could threaten public health. In recent years, the state of Florida, in conjunction with MSO Mobile, has devised extensive predetermined response scenarios to hazardous material releases in this as well as all other sensitive areas of the Florida coastline.  

Although MSO Mobile has deployed detailed response and contingency plans for Mobile Bay (part of the Geographic-specific Tactical Response Plan [GSTRP]), the response and contingency plans for the rest of the large MSO Mobile Area of Responsibility (AOR) have not yet been developed.  MSO Mobile is therefore interested in answering the following questions:

· What is the GSTRP planning priority for each major geographic area of the Florida Panhandle?

· What is the risk associated with each geographical area of the Florida Panhandle?

This report illustrates the use of the preliminary risk assessment (PrRA) tool for determining planning and risk reduction priorities associated with the GSTRP along the Florida Panhandle.  The MSO Mobile AOR is large, and a tool is needed to understand the risk associated with the geographic areas so MSO Mobile can effectively establish planning priorities and risk reduction activities. (A separate report documents the results of another risk-based decision-making workshop that ranked the risk in the Apalachicola Bay area specifically for identifying GSTRP planning priorities.)  Representatives from the U.S. Coast Guard’s (Coast Guard’s) MSO Mobile and Research and Development Center (R&DC), as well as the Florida Department of Environmental Protection and EQE International, Inc. (EQE), teamed to address this topic.

2.  OBJECTIVES

The stakeholders were particularly interested in the Apalachicola Bay area of the MSO Mobile AOR. Based on the limited time available for this demonstration, the team decided to restrict the PrRA to two key subdivisions within the Apalachicola Bay area based on the results from the previously demonstrated relative risk ranking analysis.  The team outlined the following objectives:

· Assess the preliminary quantitative risk of environmental mishaps in the selected geographic subdivisions of the Apalachicola Bay area

· Determine the areas on which risk reduction emphasis should be placed

· Suggest a priority for performing GSTRP planning based on the risks determined during this process

Ultimately, the key objective was to determine whether a risk-based decision-making process could (1) add value to the GSTRP planning process and (2) provide a preliminary quantification of the risk associated with the Apalachicola Bay geographic area of the Florida Panhandle.

3.  APPROACH

For this analysis, the Coast Guard’s primary objective was to determine the quantitative risk of environmental mishaps in the Apalachicola Bay area and to prioritize the subdivisions within the Apalachicola Bay area for GSTRP planning.  EQE recommended that the team use a PrRA tool because:

· A PrRA can quantitatively characterize the risk associated with significant loss scenarios in a short period of time

· The risk information from a PrRA can be easily used to rank the given geographic areas from highest to lowest risk

· The PrRA process can be easily understood by all stakeholders

· A PrRA is not overly burdensome in the time required to (1) develop the risk hierarchy, (2) implement the risk scoring process, and (3) provide meaningful risk information for risk-based decision making

A PrRA is built on the following five steps:

Step 1 – Determine the scope of the PrRA

Step 2 – Screen low risk activities and mishaps

Step 3 – Analyze mishaps

Step 4 – Generate a risk profile

Step 5 – Evaluate the benefit of risk reduction recommendations and use the results of the PrRA in

decision making

These steps are consistent with the steps outlined for a PrRA in the Risk-based Decision-making Guidelines.
Table 3.1 lists the members of the analysis team.  The remainder of this section describes the analysis team’s approach for implementing each of the five steps of the PrRA tool.

Table 3.1  Members of the Analysis Team

Team Member
Organization

Joe Davis1
MSO Mobile

Lisa DeGroot
MSO Mobile

Carl Edmiston
MSO Mobile

Lee Edmiston
Florida Department of Environmental Protection

George Henderson1
Florida Fish & Wildlife Conservation Commission

Bert Macesker2
Coast Guard R&DC

Chris Russell
Florida Department of Environmental Protection

Steven Schoolcraft3
EQE

1 Part-time team member

2Observer

3Team leader
STEP 1 – DETERMINE THE SCOPE OF THE PrRA
The team decided to limit the scope of the study to the Apalachicola Bay area.  Prior to starting the PrRA (during the relative risk ranking process documented in a separate report), the team had defined eight subdivisions on the Apalachicola Bay National Oceanographic and Atmospheric Administration (NOAA) Chart 11401.  These eight subdivisions were:

1. Subdivision 1N: Apalachicola River from the Pinhook Turn north to the East River. This subdivision includes the immediate shoreline on both sides of the river

2. Subdivision 1W: Intracoastal Waterway to the Pinhook Turn (including Lake Wimico)

3. Subdivision 1E: East Bay (bounded by the Apalachicola River and the John Gorrie Memorial Bridge)

4. Subdivision 1S: Lower six miles of the Apalachicola River from (but not including) the Pinhook Turn to Apalachicola Bay.  This subdivision includes the immediate shoreline on both sides of the river

5. Subdivision 2W: St. Vincent Sound (bounded by a line between Green Point and St. Vincent Point)

6. Subdivision 2E: St. George Sound (bounded by the St. George Island Bridge and the NOAA Chart 11401 east boundary)

7. Subdivision 2S: Apalachicola Bay (bounded by subdivisions 1E, 2W, and 2E)

8. Subdivision 3: Off shore (southernmost shorelines to three miles off shore)


The team selected Subdivision 1S and Subdivision 2S on which to perform the PrRA.  Due to time constraints for this demonstration, additional subdivisions could not be analyzed; however, the other subdivisions in the Apalachicola Bay area, along with the other geographic areas in the MSO Mobile AOR, could be appended to this analysis, as necessary.


The team also decided that environmental mishaps related to nonpetroleum releases would not be considered during the PrRA.

STEP 2 – SCREEN LOW RISK ACTIVITIES AND MISHAPS


Environmental mishaps related to the release of nonpetroleum products were excluded from all aspects of the analysis. 


Mishaps related to dry-bulk/container ships and tankers were screened from further consideration in the PrRA process for the Apalachicola Bay area because these types of ships do not transit or operate in the area.
Just before the conclusion of the analysis, the analysis team discovered that the risk of environmental mishaps from motor vehicles (e.g., tanker trucks crossing the bridges and operating on roads near the shorelines) and aircraft accidents should also be assessed.  Due to limited time, these risk contributors were not analyzed; however, they have been included in the risk hierarchy as a reminder to include them in future analyses.

No other risk contributors were prescreened or excluded from the analysis. 

STEP 3 – ANALYZE MISHAPS

For this test demonstration of the PrRA tool, the analysis team consisted of a facilitator (from EQE) who was familiar with the analysis process and several stakeholders who were subject matter experts for the activities in Apalachicola Bay.

For each risk contributor (Table 3.2), the team considered a set of mishaps that could occur while conducting that activity.  For each mishap (Table 3.3), the team identified the most significant specific contributors (causes) that could lead to the mishap and assessed the frequency with which each of three consequence severity categories would be expected to occur. The frequency categories used in the analysis are shown in Figure 3.1. The consequence severity categories developed by the team and used for this demonstration are summarized in Table 3.4.

The team used the PrRA software tool (one of the Integrated Risk Assessment software tools) to provide structure for the analysis, document the analysis, and generate results.  Annexes A and B to this report present the analysis data tables for Apalachicola Bay area subdivisions 1S and 2S, respectively.

A summary of the results of the PrRAs of the two selected Apalachicola Bay area subdivisions is presented in Section 4.

Table 3.2  List of Risk Contributors
Risk Contributor
Prescreened by the Analysis Team for the Apalachicola Bay Area?


Dry-bulk/container ships
Yes


Fishing vessels
No


Passenger vessels
No


Recreational vessels
No


Tankers
Yes


Tugs/barges
No


Shore facilities
No


Vehicular traffic
No*


Aircraft
No*

* Vehicular traffic and aircraft were not identified by the team as risk contributors until

the PrRA was nearly complete.  Therefore, these items were not analyzed.

Table 3.3  List of Mishaps
Mishap
Included in the Analysis?


HAZMAT spill (volatile)
No


HAZMAT spill (lighter than water)
No


HAZMAT spill (heavier than water)
No


Petroleum spill (volatile)
Yes


Petroleum spill (lighter than water)
Yes


Petroleum spill (heavier than water)
Yes
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Figure 3.1 Frequency Scoring Categories

Table 3.4  Criteria for the Environmental Consequence Severity Categories

Consequence Severity Category 
Level of Effect

Major
Release of 10,000 gallons or more of petroleum product

Moderate
Release of 1,000 to 10,000 gallons of petroleum product

Minor
Release of less than 1,000 gallons of petroleum product

STEP 4 – GENERATE A RISK PROFILE


Once the analyses of the two Apalachicola Bay area subdivisions were completed, the risk profile was generated using the PrRA software.  A summary of the risk profile is provided in Section 4.

STEP 5 – EVALUATE THE BENEFIT OF RISK REDUCTION RECOMMENDATIONS AND USE THE RESULTS OF THE PrRA IN DECISION MAKING


A better understanding of the magnitude of the risk of environmental mishaps is a product of this technique.  The loss sequences identified by the team, the associated risk index numbers, and related recommendations for risk reduction can be used to understand the potential magnitude of the risk. From this, priorities and actions for risk reduction can be made.


Also, the results from this technique can be used to help determine the priority of GSTRP planning with respect to specific subdivisions in the Apalachicola Bay area.  This process can easily be augmented to assess each of the other four major geographic areas along the Florida Panhandle in the MSO Mobile AOR to help in making similar risk-based planning decisions.

4.  RESULTS


This section presents a summary of the results of the PrRAs for the two selected subdivisions in the Apalachicola Bay area (subdivisions 1S and 2S). Tables 4.1 through 4.3 summarize the expected frequency occurrence of environmental mishaps at the three consequence levels. The summary is based on the frequency scores assigned to each mishap by the subject matter experts during the analysis.
Table 4.1 Estimated Frequency of Mishaps for Both Selected Subdivisions of Apalachicola Bay


Frequency Bounds for Mishaps
Expected Time Between Mishap Events

Subject
Mj
Md
Mn
Mj
Md
Mn

Combined frequency for subdivisions 1S and 2S
0.06 to 0.6 mishaps per year
0.55 to 5.5 mishaps per year
270 to 2,700 mishaps per year
1 mishap every 2 years to 17 years
1 mishap every 2 months to 2 years
1 mishap every 3 hours to 1 day

Table 4.2 Estimated Frequency of Mishaps for Apalachicola Bay Subdivision 1S


Frequency Bounds for Mishaps
Expected Time Between Mishap Events

Subject
Mj
Md
Mn
Mj
Md
Mn

Subdivision 1S (lower six miles of the Apalachicola River)
0.03 to 0.3 mishaps per year
0.15 to 1.5 mishaps per year
240 to 2,400 mishaps per year
1 mishap every 3 years to 33 years
1 mishap every 8 months to 7 years
1 mishap every 4 hours to 2 days

Table 4.3 Estimated Frequency of Mishaps for Apalachicola Bay Subdivision 2S

Frequency Bounds for Mishaps
Expected Time Between Mishap Events

Subject
Mj
Md
Mn
Mj
Md
Mn

Subdivision 2S (Apalachicola  Bay)
0.03 to 0.3 mishaps per year
0.4 to 4 mishaps per year
31 to 310 mishaps per year
1 mishap every 3 years to 33 years
1 mishap every 3 months to 3 years
1 mishap every day to 2 weeks


Figures 4.1 through 4.4 summarize the risk contributions for Apalachicola Bay area subdivisions 1S and 2S.
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Figure 4.1  Combined Risk Contribution from Both Selected Subdivisions of Apalachicola Bay
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Figure 4.2  Risk Contribution from Apalachicola Bay Subdivision 1S
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Figure 4.3  Risk Contribution from Apalachicola Bay Subdivision 2S 
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Figure 4.4  Total Risk Contribution from Each Apalachicola Bay Subdivision

Though only two of the eight subdivisions were analyzed during this demonstration, this process can be easily augmented to include the rest of the Apalachicola Bay area subdivisions as well as the rest of the major geographic areas in the MSO Mobile AOR.

5.  OBSERVATIONS AND CONCLUSIONS

When using the PrRA data to rank the risk of the two selected subdivisions in Apalachicola Bay, the results from the PrRA tool generated a different risk ranking than the results generated from the relative risk ranking tool performed previously (documented in a separate report). This is likely explained by the effect of the high frequency, low consequence mishaps specifically analyzed due to the better resolution of the PrRA technique. Also, as configured for this demonstration, the PrRA software tool may have overestimated the cost of an average minor mishap. A more precise definition of the estimated costs for each mishap consequence level would be appropriate before augmenting this analysis.


The team was confident that the risk of the minor mishaps should be included in this process. Even considering the potentially magnified effect on risk from the minor consequence events, the results of this process were not inconsistent with the expectations of the team. The PrRA tool ranked the risk in Apalachicola Bay area Subdivision 1S (lower six miles of the Apalachicola River) higher than in the Apalachicola Bay area Subdivision 2S (Apalachicola Bay). Though the results from the relative ranking tool produced the opposite risk ranking, the team agreed that the inclusion of the frequent minor mishaps from shore facilities could have potentially changed the results of the relative ranking tool performed previously. Due to time constraints, the team was unable to verify whether that was so.


There were other observations:

· Having objective historical mishap data in hand would reduce the time spent scoring each mishap and provide a higher confidence that the ranking was accurate. The R&DC is attempting to obtain data from these areas to validate the results of this workshop. The team was aware that historical data do not necessarily indicate future performance; however, the team realized that accurate historical data are a good starting point for scoring future mishap frequencies.

· The summaries of mishap frequencies for all consequences in Tables 4.1, 4.2, and 4.3 were fully consistent with the expectations of the team.

· According to the results generated by the PrRA software tool, the risk of environmental mishaps in Apalachicola Bay area Subdivision 1S (lower six miles of the Apalachicola River) is nearly five times higher than the risk in Apalachicola Bay area Subdivision 2S (Apalachicola Bay). The team believes that the magnitude of this difference is high; however, because the PrRA technique effectively resolves the risk of minor mishaps, the team was satisfied that the risk in Subdivision 1S is actually higher than Subdivision 2S, though not necessarily four times as high.

· Because much of the risk is based on the risk from mishaps with minor consequences, the team believes that risk management attention should be directed toward the contributors of these mishaps. The team proposed recommendations (see the lists of recommendations in Annex A and Annex B) that could help in reducing the risk from mishaps with minor consequences.

· Because specific stakeholders from the Florida Department of Environmental Protection were invited to this demonstration, the team elected to focus on the Apalachicola Bay area. The PrRA technique can easily be expanded to cover the other major geographic areas within the MSO Mobile AOR, and the respective stakeholders should be involved.


The PrRA technique provided a systematic process for determining the risk of environmental mishaps in the selected areas of the MSO Mobile AOR. Though the PrRA software tool should be more precisely tuned to the estimated costs of petroleum-related environmental mishaps, the technique itself is suitable for providing MSO Mobile personnel with an understanding of the risk in each section of the MSO Mobile AOR. This information can then be used to determine where risk reduction actions are necessary and to help prioritize GSTRP planning through the risk-based allocation of resources.

ANNEX A

Data Tables and List of Recommendations from 

Apalachicola Bay Area Subdivision 1S

(Lower Six Miles of the Apalachicola River)

Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

1.1
Dry-bulk/container ships

Petroleum spill (lighter than water)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

1.2
Dry-bulk/container ships

Petroleum spill (volatile)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

1.3
Dry-bulk/container ships

Petroleum spill (heavier than water)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

2.1
Fishing vessels

Petroleum spill (lighter than water)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Md: 5

Mn: 8
56.65

Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties
4

Notes
Much of the minor consequence score is from intentional bilge pumping.

2.2
Fishing vessels

Petroleum spill (volatile)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Mn: 7
5.5
High
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties
4

Notes
The category “fishing vessels” includes boats with commercial crabbers and oystermen as well as commercial fishing vessels.

Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

2.3
Fishing vessels

Petroleum spill (heavier than water)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Mn: 7
5.5
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties


3.1
Passenger vessels

Petroleum spill (lighter than water)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 5
0.055
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties

Licensing regulations for six-passenger vessels

Required T-boat inspections


Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

3.2
Passenger vessels

Petroleum spill (volatile)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 6
0.55
Low
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties

Licensing regulations for six-passenger vessels

Required T-boat inspections


3.3
Passenger vessels

Petroleum spill (heavier than water)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 5
0.055
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties

Licensing regulations for six-passenger vessels

Required T-boat inspections


Notes
The risk in this category is higher than in Subdivision 2S because this subdivision has more docks where boats tie up to change oil and perform other operations, thus increasing the risk of minor spills.

4.1
Recreational vessels

Petroleum spill (lighter than water)

SCREENED





Notes
Recreational vessels rarely use diesel and are unlikely to be involved in any releases of such materials to the environment.

Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

4.2
Recreational vessels

Petroleum spill (volatile)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 7
5.5
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties
3

4

5

4.3
Recreational vessels

Petroleum spill (heavier than water)

SCREENED





Notes
Recreational vessels do not carry significant quantities of heavy petroleum and would rarely release heavy petroleum to the environment.

5.1
Shore facilities

Petroleum spill (lighter than water)
Worst-case discharge from on-shore storage tanks

Burping tanks (causing minor spills) during fueling

Overfilling tanks (causing minor spills) during fueling

Equipment casualties (line ruptures, seal leakage, relief valve burping) during shore maintenance and fueling

Poor weather-related issues, causing inadvertent discharges
Md: 4

Mn: 7
5.665
High
Fuel storage tanks are bermed

Training for shore facility operators

Spill response plan/spill response equipment

Regulations and associated penalties

Drip pans, check valves, and emergency cut-off switches are required


Notes
In this area, there are two bulk gasoline sales facilities and three marine-maintenance facilities.  The majority of the minor consequences are from minor spills during fueling operations.

Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

5.2
Shore facilities

Petroleum spill (volatile)
Worst-case discharge from on-shore storage tanks

Burping tanks (causing minor spills) during fueling

Overfilling tanks (causing minor spills) during fueling

Equipment casualties (line ruptures, seal leakage, relief valve burping) during shore maintenance and fueling

Poor weather-related issues, causing inadvertent discharges
Md: 4

Mn: 8
55.165
High
Fuel storage tanks are bermed

Training for shore facility operators

Spill response plan/spill response equipment

Regulations and associated penalties

Drip pans, check valves, and emergency cut-off switches are required
1

2

Notes
In this area, there are two bulk gasoline sales facilities and three marine-maintenance facilities.  The majority of the minor consequences are from minor spills during fueling operations.

5.3
Shore facilities

Petroleum spill (heavier than water)
Worst-case discharge from on-shore storage tanks

Overfilling tanks (causing minor spills) during oil-filling operations

Equipment casualties (line ruptures, seal leakage) during shore maintenance

Poor weather-related issues causing inadvertent discharges
Mn: 5
0.055
Medium
Fuel storage tanks are bermed

Training for shore facility operators

Spill response plan/spill response equipment

Regulations and associated penalties


Notes
In this area, there are two bulk gasoline sales facilities and three marine-maintenance facilities.  The majority of the minor consequences are from minor spills during maintenance at marinas.

6.1
Tankers

Petroleum spill (lighter than water)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

6.2
Tankers

Petroleum spill (volatile)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

6.3
Tankers

Petroleum spill (heavier than water)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

7.1
Tugs/barges

Petroleum spill (lighter than water)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Equipment casualties, leading to groundings (steering, propulsion, navigation)

Operators working under the influence of alcohol/drugs

Navigationally restricted water (presence of multiple bridges)

Presence of intersecting (T) waterways, leading to groundings
Mj: 4

Md: 4

Mn: 5
1.87

Aids to navigation

Broadcast notices to mariners

Licensing requirements for the tow pilots/captains

Barge inspections

Tow vessel inspections

Poor weather restrictions

Tow size restrictions

Communications (bridge-to-bridge)


Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

7.2
Tugs/barges

Petroleum spill (volatile)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Equipment casualties, leading to groundings (steering, propulsion, navigation)

Operators working under the influence of alcohol/drugs

Navigationally restricted water (presence of multiple bridges)

Presence of intersecting (T) waterways, leading to groundings
Mj: 4

Md: 4

Mn: 5
1.87
Medium
Aids to navigation

Broadcast notices to mariners

Licensing requirements for the tow pilots/captains

Barge inspections

Tow vessel inspections

Poor weather restrictions

Tow size restrictions

Communications (bridge-to-bridge)


Preliminary Risk Analysis of Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

7.3
Tugs/barges

Petroleum spill (heavier than water)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Equipment casualties, leading to groundings (steering, propulsion, navigation)

Operators working under the influence of alcohol/drugs

Navigationally restricted water (presence of multiple bridges)

Presence of intersecting (T) waterways, leading to groundings
Mj: 4

Md: 4

Mn: 5
1.87
Low
Licensing requirements for the tow pilots/captains

Barge inspections

Tow vessel inspections

Poor weather restrictions

Tow size restrictions

Communications (bridge-to-bridge)

Aids to navigation

Broadcast notices to mariners


8.1
Aircraft

Petroleum spill (lighter than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

8.2
Aircraft

Petroleum spill (volatile)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

8.3
Aircraft

Petroleum spill (heavier than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.1
Vehicular traffic

Petroleum spill (lighter than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.2
Vehicular traffic

Petroleum spill (volatile)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.3
Vehicular traffic

Petroleum spill (heavier than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

List of Recommendations for Subdivision 1S (Lower Six Miles of the Apalachicola River)

No.
Recommendation
Loss Sequence No.
Associated Loss Sequences

1
Consider implementing stricter federal regulations with higher penalties for minor discharges.
5.2
Shore facilities

Petroleum spill (volatile)

2
Consider implementing better education for mariners.
5.2
Shore facilities

Petroleum spill (volatile)

3
Consider implementing better boater education.
4.2
Recreational vessels

Petroleum spill (volatile)

4
Consider implementing more Marine Patrol enforcement.
2.1
Fishing vessels

Petroleum spill (lighter than water)



2.2
Fishing vessels

Petroleum spill (volatile)



4.2
Recreational vessels

Petroleum spill (volatile)

5
Consider requiring recreational boaters to obtain an operator’s license.
4.2
Recreational vessels

Petroleum spill (volatile)

ANNEX B

Data Tables and List of Recommendations from

Apalachicola Bay Area Subdivision 2S

(Apalachicola Bay)

Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

1.1
Dry-bulk/container ships

Petroleum spill (lighter than water)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

1.2
Dry-bulk/container ships

Petroleum spill (volatile)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

1.3
Dry-bulk/container ships

Petroleum spill (heavier than water)

SCREENED





Notes
Dry-bulk vessels and container ships do not transit this subdivision of Apalachicola Bay.

2.1
Fishing vessels

Petroleum spill (lighter than water)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Md: 5

Mn: 7
7.15
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.) 

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties
2

Notes
Much of the minor consequence score is from intentional bilge pumping.

2.2
Fishing vessels

Petroleum spill (volatile)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Mn: 7
5.5
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.) 

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties
2

Notes
Much of the minor consequence score is from intentional bilge pumping and from spillage of gasoline from small onboard gasoline engines.

Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

2.3
Fishing vessels

Petroleum spill (heavier than water)
Fuel line failures

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fire

Intentional bilge pumping
Mn: 5
0.055
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.) 

Commercial Fishing Vessel Inspection Program (voluntary)

Regulatory requirements and associated penalties


3.1
Passenger vessels

Petroleum spill (lighter than water)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 5
0.055
Low
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties

Licensing regulations for six-passenger vessels

Required T-boat inspections


Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

3.2
Passenger vessels

Petroleum spill (volatile)
Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 6
0.55
Low
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Regulatory requirements and associated penalties

Licensing regulations for six-passenger vessels

Required T-boat inspections


3.3
Passenger vessels

Petroleum spill (heavier than water)

SCREENED

Mn: 4
0.0055




Notes
Passenger vessels do not carry significant quantities of heavy petroleum and would rarely release heavy petroleum to the environment.

4.1
Recreational vessels

Petroleum spill (lighter than water)

SCREENED

Mn: 4
0.0055




Notes
Recreational vessels rarely use diesel and are unlikely to be involved in any releases of such materials to the environment.

4.2
Recreational vessels

Petroleum spill (volatile)
Poor weather, operator unfamiliarity, and operator errors causing collisions, allisions, groundings

Fuel line failures

Fire

Intentional bilge pumping
Mn: 7
5.5
Medium
Aids to navigation

Broadcast notices to mariners

Mechanical safeguards

Regulatory requirements and associated penalties
1

2

3

4.3
Recreational vessels

Petroleum spill (heavier than water)

SCREENED





Notes
Recreational vessels do not carry significant quantities of heavy petroleum and would rarely release heavy petroleum to the environment.

5.1
Shore facilities

Petroleum spill (lighter than water)

SCREENED





Notes
There are no shore facilities in this subdivision of Apalachicola Bay.

5.2
Shore facilities

Petroleum spill (volatile)

SCREENED





Notes
There are no shore facilities in this subdivision of Apalachicola Bay.

Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

5.3
Shore facilities

Petroleum spill (heavier than water)

SCREENED





Notes
There are no shore facilities in this subdivision of Apalachicola Bay.

6.1
Tankers

Petroleum spill (lighter than water)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

6.2
Tankers

Petroleum spill (volatile)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

6.3
Tankers

Petroleum spill (heavier than water)

SCREENED





Notes
Tankers do not transit this subdivision of Apalachicola Bay.

7.1
Tugs/barges

Petroleum spill (lighter than water)
Operators working under the influence of alcohol/drugs

Equipment casualty (steering, propulsion, navigation), leading to collisions, allisions, groundings

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Barge breakaway, causing collisions, allisions, groundings

Underpowered tows, leading to groundings during demanding navigation
Mj: 4

Md: 5

Mn: 5
3.355
Medium
Licensing programs for tow pilots/captains

Inspections programs

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Aids to navigation

Broadcast notices to mariners


Notes
Some of the increase in risk for tugs/barges between Subdivision 1S (lower six miles of the Apalachicola River) and this subdivision is explained by the additive effect of releases that can occur in Subdivision 1S and migrate into this subdivision due to current and weather effects.

Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

7.2
Tugs/barges

Petroleum spill (volatile)
Operators working under the influence of alcohol/drugs

Equipment casualty (steering, propulsion, navigation), leading to collisions, allisions, groundings

Poor weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Barge breakaway, causing collisions, allisions, groundings

Underpowered tows, leading to groundings during demanding navigation
Mj: 4

Md: 5

Mn: 5
3.355
Medium
Licensing programs for tow pilots/captains

Inspections programs

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Aids to navigation

Broadcast notices to mariners


Notes
Some of the increase in risk for tugs/barges between Subdivision 1S (lower six miles of the Apalachicola River) and this subdivision is explained by the additive effect of releases that can occur in Subdivision 1S and migrate into this subdivision due to current and weather effects.

7.3
Tugs/barges

Petroleum spill (heavier than water)
Operators working under the influence of alcohol/drugs

Equipment casualty (steering, propulsion, navigation), leading to collisions, allisions, groundings

Weather, operator unfamiliarity, and operator errors, causing collisions, allisions, groundings

Barge breakaway, causing collisions, allisions, groundings

Underpowered tows, leading to groundings during demanding navigation
Mj: 4

Md: 5

Mn: 5
3.355
Low
Licensing programs for tow pilots/captains

Inspections programs

Mechanical safeguards (e.g., fuel check valves, fuel cut-off valves, etc.)

Aids to navigation

Broadcast notices to mariners


Notes
Some of the increase in risk for tugs/barges between Subdivision 1S (lower six miles of the Apalachicola River) and this subdivision is explained by the additive effect of releases that can occur in Subdivision 1S and migrate into this subdivision due to current and weather effects.

Preliminary Risk Analysis of Subdivision 2S (Apalachicola Bay)

No.
Loss Sequence
Contributors
Overall Frequency
Overall RIN
Overall Certainty
Safeguards
Recommendations

8.1
Aircraft

Petroleum spill (lighter than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

8.2
Aircraft

Petroleum spill (volatile)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

8.3
Aircraft

Petroleum spill (heavier than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.1
Vehicular traffic

Petroleum spill (lighter than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.2
Vehicular traffic

Petroleum spill (volatile)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

9.3
Vehicular traffic

Petroleum spill (heavier than water)







Notes
Insufficient time was available to analyze this category of mishap contributor.  The team added this category after the analysis was nearly completed.

List of Recommendations for Subdivision 2S (Apalachicola Bay)

No.
Recommendation
Loss Sequence No.
Associated Loss Sequences

1
Consider implementing better boater education.
4.2
Recreational vessels

Petroleum spill (volatile)

2
Consider implementing more Marine Patrol enforcement.
2.1
Fishing vessels

Petroleum spill (lighter than water)



2.2
Fishing vessels

Petroleum spill (volatile)



4.2
Recreational vessels

Petroleum spill (volatile)

3
Consider requiring recreational boaters to obtain an operator’s license.
4.2
Recreational vessels

Petroleum spill (volatile)
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Example Benchmarks for Assigning







Categories for a Single Unit







Continuous







Very Frequent







Frequent







Occasional







Probable







Improbable







Rare







Remote







Incredible







Will occur almost continuously







(100 or more times per year)







Will occur very frequently







(10 to 100 times per year)







Will occur frequently







(1 to 10 times per year)







Will occur periodically







(one time every 1 to 10 years)







Will occur a few times over a







50-year period







(one time every 10 years to 50%







chance over a 50-year period)







Unlikely, but reasonably







expected to occur







(50% to 5% chance over a







50-year period)







Very unlikely, but credible







(5% to 0.5% chance over a







50-year period)







Extremely unlikely, but not







physically impossible







(0.5% to 0.005% chance over







a 50-year period)







Physically impossible or







virtually impossible







(less than 0.005% chance over







a 50-year period)
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One event each week







One event each month







One event each quarter







One event per year







One event over one tour (3 years)







One event over three tours (9 years)







10% chance of an event over one tour (3 years)







10% chance of an event over three tours (9 years)







1% chance of an event over one tour (3 years)







1% chance of an event over three tours (9 years)







1-in-1,000 chance of an event over one tour (3 years)







1-in-1,000 chance of an event over three tours (9 years)







~1-in-100,000 chance of an event over







three tours (9 years)







~1-in-10,000 chance of an event over







three tours (9 years)












