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This new authority has great potential to save many more lives at much lower cost … this potential should be rigorously examined.
This new authority may have the potential to save more lives, sooner, and at lower cost than any other provision in the authorization act … or any other CG lifesaving initiative. 

A rulemaking decision should be made on the basis of that examination … consistent with expected effectiveness and efficiency SAR performance return-on-investment and good public policy  … w due regard to continuing public investments in SAR infrastructure … R21, SARSAT-DASS, Response System Assets/Sensors  …     

Today we’ll talk through an analysis using reasonable approximations  pending availability of actual CG data ...  .xls available   This straw man examination indicates a strong expected return
.
Interaction … quick stakeholder ID exercise. 

Time budget … ½ present, ½ discussion.    



 



Strengthening the Risk Taker ‐ Responder Partnership 
for SAR Success to 

Save Significantly More Lives at Significantly Lower Cost

Leveraging Emergency Locator Beacon Technology 
for  Improved Risk Taker Distress Alerting, Position 

Indicating, and Active Signaling Capabilities 



Partnership for Search and Rescue 
Success

• Search and Rescue success requires a partnership between vessel 
operators, or “risk takers,” and responders.  We all have an interest in 
reducing offshore recreational vessel risk to acceptable levels at 
acceptable costs, especially under prevailing federal budget conditions.

• Offshore operators have four key responsibilities in this partnership.  

– Distress Alerting.  Alert responders to the distress situation—no alert, no 
response

– Position Indicating.  Indicate the distress position—get responders into the 
ballpark;  give responder sensors a reasonable chance to “see” them

– Active Signaling.  Actively signal—present a “bigger” electronic/visual profile , 
help responder sensors “see” them 

– Surviving in Environment. Survive in the distress environment —give 
responders a reasonable chance to reach the scene, locate and assist

• Most losses trace to shortcomings in one or more of the above.
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The Coast Guard must maintain a ready and able SAR response system … to remain alert to distress indications, evaluate (NMT 5 min) , dispatch suitable resources (NMT 30 min),  arrive on scene within 2 hrs of notification 90% of time … Current Goal through 2013 is to save 77% of lives at risk  
                    _______ LS__________�                   (LS + (LLB + LLA + LUF))�Where:                                                              �LS   = “lives saved” �LLB = “lives lost before notification”�LLA = “lives lost after notification” and �LUF = “lives unaccounted for” (or missing at suspend)
  
“Our performance benchmark goal is based on calculations of historical performance and estimations of attainable levels of success.  As future improvements are made in the SAR System we expect these improvements to be reflected in our performance as shown below with planned periodic adjustments to the benchmark.”   http://www.uscg.mil/hq/cg5/cg534/SAR_Program_Info.asp


Goal for 2011-13:  77%  (Does not consider impact of a requirement for rec vessels to carry ELBs)    Actual performance tracks closely. 


Distress Alert … no notice … no response
Position Indicate … get responders into ballpark so sensors have chance to meet signal  .. locate
Actively signal … many passive targets have been over flown or passed by response units undetected, some lived to tell …  no locate, no rescue  … 
Active signaling includes electronic signaling enabling responder homing/Dfing  … use of strobes, smokes, flares when responders in sight … 
Survive to rescue …. Cold water, Distance from response, air temp … no survive, no rescue  …  Feburary 2011 case … 3NM offshore … near Venice, LA … capsize … lifejackets … no alert … 4 of 5 perished in 5 hours between capsize and discovery by passing good sam … 



Expected Impact of ELB Carriage 
Requirement

• An initiative requiring Emergency Locator Beacon (ELB) carriage for  
recreational vessels operating beyond 3NM offshore, under authority of  
CG Authorization Act 2010, would improve distress alerting, position 
indicating, and active signaling capabilities for those affected. 

• A $10M annual “Risk Taker" Emergency Locator Beacon Expenditure 
(about $20 per affected vessel x about 500,000 affected vessels) could—

– Save an estimated additional 170 lives/yr  ($1071M) (more going 
forward),

– Improve lifesaving performance for recreational vessel distress cases 
beyond 3NM offshore from about 70% to about 85%,   

– Reduce annual Coast Guard response costs by about $37M
– Have an estimated ROI of about 110:1                
– Improve SAR program performance ROI for offshore recreational 

vessel distress cases from about 75:1 to about 215:1—saving 
significantly more lives at significantly lower cost
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ELB meaning EPIRB (gps) or PLB (with approp marine use attributes (floats/water resistance/proof specs + strobe + gps) 

There are many potential variations of a reasonable rule; this analysis looks at simplest rule … all carry EPIRB/PLB  …  others …  qualified VHF/PLB inside 20,  EPIRB outside 20

All numbers used herein are reasonable  approximations, based on experience/open sources.  The analytic framework is simple.  The Coast Guard is researching the real data. 

Summarize key assumptions at first curve slide.  Open with analytic results.  Status quo cases, benchmark data, U.S. rec vessel share--cases, lives at risk, current effectiveness, current costs, current voluntary carriage rates, current false alarm rates and costs; change case values.  See .xls. 

How do you get from 73 to 1  to  215 to 1? … Save 170 more lives at $37M lower cost … 
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Improved Distress Alerting, Position Indicating and Active Signaling Capabilities Save Significantly More Lives

Estimate about 170 additional lives saved

Estimate improvement in lifesaving performance from about 69% to 85%  

Estimate overall SAR benchmark performance improved by about 3 points … from 78 to 81% (using lives saved increment of 170 in overall 2007 data)    5204/6657 > 5374 /6657




Annual Costs
Status Quo v. Regulated
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At Significantly Lower Cost  …  including affected owner/”risk taker” compliance costs 




ROI ‐ Benefit / Response + False Alarm Costs
Status Quo v. Regulated 
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Improving ROI from 73:1 to 215:1

More lives saved at lower cost. 
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ROI – 215:1 85% Lives Saved 

ROI ‐ 73:1

69% Lives Saved
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Curves represent Status Quo and Regulated conditions.  Cases sorted in descending cost effectiveness order.  Curves show cumulative values. 

Data are based on average year FY2003-2005 (pre-economic meltdown).  CG open source info at all cases/total LS/total LL/total LUF level).  U.S. rec vessel beyond 3NM offshore data are estimated in relation to all case data. (See supporting .xls for details) 

Overall: 

Estimates about 1750 U.S. rec vessel beyond 3NM offshorecases, involving 1020 lives at risk. 
Estimates about 500,000 vessels affected for compliance cost and false alarm cost estimating purposes.  

Status Quo: 

Estimates about 700 lives saved, 170 lives lost and 150 lives unaccounted for (missing at suspend).
1250 limited search cases; 500 significant search cases. 
Limited search case effectiveness:      61%   Limited search average cost:      $    8K 
Significant search case effectiveness:  27%   Significant search average cost:  $100K     
Voluntary ELB carriage rate at about 5%. 
False alarm costs:  (.005 false alarm rate   x .05 voluntary carriage rate X 500,000 affected vessels x $1000 per case) … $.125M   

Regulated:

Estimates about 870 lives saved (delta +170), 80 lives lost (-90) and 70 lives unaccounted for (missing at suspend) (-80) .
1500 limited search cases (+250); 250 significant search cases (-250). 
Limited search case effectiveness:      77% (+16)   Limited search average cost:      $  6K  (-  2K)  (already pretty good)
Significant search case effectiveness:  58% (+31)   Significant search average cost:  $ 50K (-50K)  (lots of room for improvement)    
Compliance ELB carriage rate at about 80% (+75)
False alarm costs:  (.005 false alarm rate   x .8  compliance rate X 500,000 affected vessels x $1000 per case) … $ 2M  (+1.875) 





(Coarsely – assumes 90% lifesaving effectiveness in additional 75% of cases where ELBs carried (over 5% in baseline)) 



Note:  Curve shapes are approximate … point after origin  placed as though all limited search cases more cost effective than multi-sortie … not so in reality …. Like sweep width concept … as many more-cost-effective two+ sortie cases to left of the point as less-cost-effective limited search cases to the right …  no impact on analytic outputs… 
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Effectiveness Delta:
170 Additional Lives Saved

$1071M
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Sensitivity Analysis – 

107:1 ROI on additional 170 lives saved alone.  (not accounting for efficiencies) 

63:1 ROI if only 100 additional lives saved.

31+:1 ROI if only 50 additional lives saved.   
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Efficiency Delta:  

$37M
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3.7:1 on estimated $37M efficiency improvement alone. 

2:1  if $20M efficiency improvement.

Break even at only $10M efficiency improvement alone. 
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Total Benefit  
$1071M + $37M = $1108M 

Compliance Cost 

$10M

Initiative ROI ‐ 111:1

Presenter
Presentation Notes
The bottom line. 
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Emphasis on lives saved in relation to lives at risk SQ v. Regulated

False alarm costs shown at end of curves ….$ .125M for SQ …  $2M for Regulated
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Georgetown SC Three  Atlantic 

Eight Day Three ‐ Gulf  
NFL Four ‐ Gulf

Black Magic Six ‐ Atlantic

Charleston Seven ‐ Atlantic

1200NM E of Puerto Rico One ‐ Atlantic 
Catamaran Three ‐ BOATUS EPIRB Rental ‐ Pacific 

1600NM E of Puerto Rico Four ‐ Atlantic 
Cumberland Island Four – Atlantic 
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Recent examples on Status Quo curve … Successes …. Failures … Near Misses …  put beacon in bad outcome cases … 

Feb 2011 “South Pass Five”  … South Pass, LA  …  (1/5) 4 LLB, 0800 capsized 3nm offshore; 1300 discovered by passing OSV;  no distress alert, no position indication, no active signal, survival gear (PFDs) inadequate to cold water conditions, one survivor on capsized hull. Four lives needlessly lost in backyard of CGAS NOLA, CGSTA Venice …  for lack of alerting, position indicating, active signaling, survival capabilities … 

Jan 2011 “Georgetown SC Three” …  (0/3) 3 LUF, Overdue from day fishing trip 5-15nm offshore; 6 day search, no distress alert (other than overdue report)    Effectiveness:  0.  Cost: Hundreds of Thousands. 

Sep 2010 “CHASN 7” …” (7/7), uncorrelated MAYDAY, OVERDUE.  VHF beyond effective R21 range.  Morning VHF-FM 16 MAYDAY R21 stepped on … “38’ Fountain sinking …”     no good line of bearing … no position copied;  flew two sorties w NEGRES.  Suspended.  Evening OVERDUE report from family member … 38’ Fountain w 7 onboard including 5YO … day fishing trip to wrecks/reefs off CHASN  … intense night search resulted in locating 7 in water at around 0500, 25-30 nm offshore.  From debrief … swamping/rapid flooding disabled installed radio …  handheld vhf and flares lost at sinking … no ELB  …  no active signaling … PFDs adequate … Effectiveness:  100%   Costs: Unnecessarily high.  Risk of Failure:  Unnecessarily high.  Probability of Success – finding heads in water, 30 NM offshore with substantial position uncertainty – Unnecessarily low.  Illustrates VHF shortcomings in flooding, capsizing, sinking scenarios. 
 
Oct 2010 …  “Black Magic  Six” …. (6/6) Overdue 85nm offshore (Tom’s Canyon), significant search, located 120 nm offshore, disabled, adrift, TOW;  carried VHF inadequate at range …. VHF call miraculously copied by MA coast station  … useful in establishing crew alive … search target as sport fish v. raft/PIW … active signaling by flashlight  ….  Inadequate distress alerting, position indicating …. Unnecessary risk, costs … could have as easily ended like Georgetown Three case … 

Feb 2011 … Egmont Key (0/1), overdue, search, located vessel anchored 14nm offshore, then body 4 nm away;  circumstances unknown … no alert other than overdue … 
 
Mar 2009 “NFL Four”  … NFL players lost in Gulf, overdue off Tampa-St. Pete, (1/4), multi-day search, well offshore; well beyond NDRS/R21 range, no beacon, no active signal; one survivor on capsized hull  … case attracted extensive media attention icw NFL player involvement … 

Later same year  … Aug 2009 “Eight DayThree” Gulf Suspend case, Western gulf CG (0/3), Overdue, six day search, suspend, survivors located on day eight by passing good sam; alert by overdue, no active signal, survival enabled by access to drinkable water inside capsized hull

Fall/Winter 2010 “Pacific Catamaran Three”, (3/3), Northwest to Southwest U.S. Coast, capsized few days out, well offshore; distress alert, position indication, active signaling by EPIRB, survival enabled by capsized hull; EPIRB rented by father of female crew from BOATUS day before sailing; nominal 406 prosecution, timely alert, accurate position, updated; active signal by 406, 121.5 and strobe; CG helo response, clean, simple locate and rescue. 

Mar 2011 Two unrelated incidents French S/Vs 1200 and 1500nm E of PR, (1/1), (4/4) sinking, distress alert, position indication, active signaling by EPIRB, abandoned to raft; timely, effective, efficient rescue by AMVER vessel 

In every instance, introduction of emergency locator beacon into bad outcome scenarios almost certainly improves outcome/efficiency … better performance at lower cost  
 
S/V Nantucket to BDA  Winter 2010   (2/3) case?  Overdue?  Disabled, adrift for ~8 days after dismasted in heavy wx just a few days out … discovered and rescued by passing MT

S/V Morning Dew … tragic losses … CG had response shortcomings … would have almost certainly gone differently with EPIRB … 

This view shows about where these cases would fall on this curve …. 







Sensitivity Analysis

For this straw man … 

• Double costs and halve benefits … Still a 
better than 25 to 1 ROI.  

• Double costs and halve benefits again … still a 
better than 6 to 1 ROI. 

This exploration intended to provoke thought 
and inspire action … 
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Questions?

Appropriate Action?

Gordy Garrett

571 291 5469

gdmg@att.blackberry.net

gordon.garrett@bayfirstsolutions.com

mailto:gdmg@att.blackberry.net
mailto:gordon.garrett@bayfirstsolutions.com


14 May 2011 ‐ 4 Saved 15NM off Cumberland Island   
Well Prepared Crew Contributes to Effective, Efficient Rescue

Good Distress Alerting, Position Indicating, Active Signaling and Survival Readiness
VHF and EPIRB and PFDs

Coast Guard Rescues 4 After Boat Capsizes
25‐Foot Boat Capsized In Atlantic Ocean About 15 Miles Off Shore

POSTED: Saturday, May 14, 2011
UPDATED: 6:31 pm EDT May 14, 2011

Photo by Christopher Evanson / USCG
Larry Kirkland holds the radio beacon that Coast Guard members said helped them find him and 3 others in the Atlantic Ocean 

Saturday. 
MAYPORT, Fla. ‐‐ Four boaters were back on dry land Saturday afternoon after a long day on the water.   Saturday around 12:30 

p.m., members of the United States Coast Guard from Jacksonville and Brunswick responded to a distress call about 14 miles 
off the coast of Cumberland Island, Ga.

After sending vessels to search, the Coast Guard found the overturned boat and rescued the four people who were clinging onto
it.   Larry Kirkland, of South Carolina, was one of the boaters rescued.   He said he just had just bought the 25‐foot boat in 
Amelia Island and decided to take it off shore with his father, stepmother and another relative. He said the boat started to 
take on water and eventually flipped over.

All four boaters had life jackets on and Kirkland had an Emergency Position‐Indicating Radio Beacon, or EPIRB. He turned the 
device on after radioing the Coast Guard. Rescuers said they were able to find the vessel so quickly because of the location 
beacon.

All four boaters arrived at the Coast Guard station in Mayport around 3:30 p.m. Saturday. Paramedics with Jacksonville Fire and 
Rescue checked them out and the Coast Guard gave them warm blankets.

They said they were relieved to be back on dry land and thankful they left the dock prepared with the radio beacon and life 
jackets.

Saturday afternoon, the family's 25‐foot boat remained in the ocean and was being towed back. 
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VHF‐FM AND CELL PHONE CASES – SECTOR MIAMI 2YRS 

Legacy NDRS
R21
Cell during NDRS Period
Cell during R21 Period

# of Data

122
134
21
20

Presenter
Presentation Notes
Offshore distribution of SAR cases handled by Sector Miami involving VHF-FM / cell phone alerting 

Next slide shows related stats … 
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Geo‐Spatial Ordered Analysis (Sector Miami Cases)

Cases Beyond Cell Phone Range 
(based on MISLE data)

Case Number

43 Lives Saved Beyond Cell Range

Cases in Ascending 
Offshore Order

Presenter
Presentation Notes
Note Median and Mean Distances Offshore for VHF-FM SAR cases  Means …    9.45 and 6.3  NM
                                                                                               Medians … 3.14       2.0   NM
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Operational Cost per Case (Sector Miami)
Cost per Case

(all cases with cost > $0 and < $100k)

Cost per Case

(all cases with cost > $100k)

NDRS NDRSR21 R21

97% of all cases 
with cost.

4 cases 6 cases177 
cases

181 
cases

• Legacy NDRS: 227 cases without cost (sortie)

• R21: 129 cases without cost (sortie)

Presenter
Presentation Notes
177  (97%)  cases x $12K  = $2.1M  … 2/3 of cost
    5   (3%)  cases x $200K = $1.0M  … 1/3 of cost

(biggest cases in area handled by D7 OPCEN/RCC Miami … out of data set)
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Lives in Grave Danger 2003 ‐ 2008
• Downward trend in 

number of cases (dark 
blue line). 

– Likely a result of 
continuing growth of 
commercial assistance.

– Trend has been in effect 
since 1980’s. 

• “Lives in grave danger” 
(light blue bars) accounts 
for lives saved, lost after 
notification, and 
unaccounted for.

• Analysis of variance 
regarding lives in grave 
danger revealed no 
statistical trend – possibly 
due to limited data.

• Number of lives in grave 
danger declined 1% per 
year on average (linear).

Lives in Grave Danger
Cases

Note: Conversion from SARMIS to MISLE in 2003 precluded the use of 
earlier data.
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SAR Response Cases 
by Notification Type 2003 ‐ 2008

FY03 FY04 FY05 FY06 FY07 FY08 ALL

%VHF 36 34 33 31 31 29 31

%ELB* 11 12 10 17 11 10 11

Presenter
Presentation Notes
 * EPIRB/PLB//ELT + “SATELLITE”
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SAR Response Cases 
by Performance Measures Elements 2003 ‐ 2008



Rule Making Perspectives

• Public Policy – Improved balance of Individual 
and public responsibility.  Better performance 
at lower cost. 

• Directly Affected – Improved personal and 
public outcomes at cost of ~$20/yr. 

Presenter
Presentation Notes
SUBSTANTIAL PAST AND CONTINUING   PUBLIC INVESTMENTS …. R21 … SARSAT … DASS … 

CFVSA 1988 PRECEDENT … LOSS OF LIFE REDUCED BY MORE THAN HALF AFTER RULE … VESSELS LOSS RATE ABOUT SAME … LOSS OF LIFE CUT BY MORE THAN HALF …. 



SAR‐MISLE v. BARD
Lives Lost/Unaccounted For

2007 Data Sources:
SAR‐MISLE ‐ NBSAC 86 SAR ppt ‐ CGBI
BARD ‐ Boating Accident Statistics 2007

1525
Total LL + LUF
792 LL   733 LUF

BARD 
685

SAR‐MISLE

Overlap:  ~100 including about 
8 beyond 3 miles offshore
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2007 CNA SAR Review  



2007 CNA SAR Review Table 6



2007 CNA SAR Review



2007 CNA SAR Review Table 15



CGD7 Major Searches 1984

(1
11
)

All Small Boats / Rafts

Presenter
Presentation Notes
This from 1984 CGD7 RCC Study base-lining major search performance … 47 of 158 cases suspended with persons missing  … excluding 12 instances where cases were closed after suspended and survivors subsequently rescued by CG/others … by luck/grace 
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