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1.0 INTRODUCTION

Hurricane Rita was the seventeenth named tropical storm, ninth hurricane, fifth major hurricane, and second Category 5 hurricane of the 2005 Atlantic hurricane season. It was the second-most powerful hurricane of the season (behind Hurricane Wilma) and the fourth most intense hurricane ever in the Atlantic Basin.

The storm first struck Florida after making an approach near Cuba and went on to strike Texas and Louisiana. A day prior to landfall, the resultant storm surge also reopened some of the levee breaches caused by Hurricane Katrina a month earlier, and re-flooded parts of New Orleans. Post-landfall damage was extensive in the coastal areas in southwestern Louisiana and extreme southeastern Texas. (www.en.Wikipedia.org)
2.0 MISSION

The team was tasked with assisting Vermilion Parish in performing structural assessments in the Parish.  The SSA/PRT Team was tasked with determining whether or not residential and limited commercial structures were structurally salvageable or not structurally salvageable.  The structural assessment information was combined with other facets such as health and safety information in order to determine if the assessed structures warranted demolition.  The structural assessment information was only one piece of the puzzle and was not used solely in the Parish decision.  Ultimately, it was the individual homeowner and the Parish that would decide if damage to a structure warranted demolition.
3.0 STRUCTURAL ASSESSMENT TEAM MEMBERS

The structural assessment team consisted of professional and experienced structural and civil engineers from the Buffalo and Huntington Districts.  All team members were properly trained in structural safety assessment and have knowledge and/or experience in building methods.  The official team list can be found in Appendix D  

4.0 ASSESSMENT CRITERIA

The assessment criteria were developed from previous experience and meetings with the resident engineer, Parish officials, and various USACE and FEMA representatives.   It was determined that the threshold for the structural assessment team should be as follows: 

“Do the primary structural components appear salvageable and may the structure be salvageable with repair; or is the structure not salvageable due to losing its structural integrity.”

Only the primary structural components of the structural system were evaluated in this structural assessment to include the superstructure (sheathing and framing) and the substructure (foundation).  As such, the structural assessment was not an overall damage assessment and did not take into account non-structural features such as plumbing, mechanical and electrical systems, or the finished exterior/interior.  The structural assessment also was not an overall safety assessment and did not identify environmental or other safety hazards that may be present in and around the structure.  The inspections were visual inspections only, there was no removal of materials (i.e. cladding, flooring) to assess structural members and no destructive or non-destructive testing was performed during these inspections.  It should also be noted that even though a structure may appear appear structurally salvageable, other hazards may make the structures unsafe for the general public to enter such as mold, electrical, and possible falling hazards.  Only professionally trained personnel should enter to repair or remove hazards in the structure.  
5.0 ASSESSMENT PROCESS

The Parish has performed a drive-thru of the affected area and compiled a list of approximately 400 structures that were damaged during the storm.  Since this was not an all inclusive list, further evaluations may be required.  
The SSA/PRT Team assessment process started with Vermilion Parish providing the teams with “911” and additional maps that provided an overall view of the area and streets to be evaluated. An approximate storm surge line was provided by the Resident Engineer to narrow down the assessment area.  These maps, while useful, did not provide complete coverage of the Parish.  There were still many small private roads and structures that required additional work by the teams to locate.  

The SSA/PRT Teams completed a Rapid Structural Assessment (see Appendix B) for most addresses identified on the parish’s “911” maps.  A Rapid Structural Assessment was conducted by evaluating the exterior of the structure.  This rapid assessment concluded with one of two comments as follows: 

1) “Structural system appears salvageable” 

2) “Structural system does not appear salvageable”

This information was then forwarded to the parish engineer for their use and records.  Figures 1-5 show examples of what would be considered structurally salvageable and structurally not salvageable.
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FIGURE 1. SALVAGEABLE STRUCTURE WITH LITTLE OR NO STRUCTURAL DAMAGE 
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FIGURE 2. STRUCTURE THAT MOVED OFF ITS FOUNDATION AND IS NOT STRUCTURALLY SALVAGEABLE
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FIGURE 3. STRUCTURE THAT IS PARTIALLY COLLAPSED AND IS NOT STRUCTURALLY SALVAGEABLE
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FIGURE 4. STRUCTURE THAT HAS BEEN DISPLACED FROM ITS FOUNDATION AND IS NOT STRUCTURALLY ? SALVAGEABLE
In cases where structures or areas were damaged extensively or where there were no visible structures left, a “Visual Inspection” was performed.  Such areas were considered debris fields and identified as such in the final inspection.  Figure 5 shows an example of an area where this type of inspection is applicable.
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FIGURE 5.  STRUCTURE IS NO LONGER PRESENT, ONLY DEBRIS REMAINS
5.1 Other Issues

As the Vermilion Parish mission was a slight deviation from the original SSA-PRT mission statement, as well as the unprecedented scale and magnitude of this natural disaster, the forms used in conducting the structural assessments also evolved during this mission to become more mission specific.  The most significant changes involved FEMA officials requiring the removal of any “Determination” by the assessment team.  The assessment teams originally used Form ATC-45 to conduct rapid inspections.  However, this forms original intent was to be used in conducting structural safety assessments and should be complimented by the use of placards identifying any safety hazards present.  FEMA, the assessment teams did not perform placarding.  Therefore, the decision was made to abandon the use of this form due to the possible confusion of the red, yellow or green rating system used might have on other parties and due to the fact that placards were not used.  

Due to data gaps such as missing names, addresses, an evolving Right-of-Entry process, etc., there were some data entry inconsistencies/uncertainties in the recorded data.  The structural assessment team members performed  quality-assurance (QA) exercise to reduce data uncertainty and ensure a high inspection percentage of all Vermilion Parish homes below the approximated storm surge extent.  A sweep was performed by the teams to include all residential structures below this approximated line.  The sweep also encompassed a limited area north of the storm surge line in an attempt to cover structures that may have been missed on the Parish’s original list.  This process occupied the last four days of the inspection effort.  

6.0 Summary
In all, the structural assessment team was originally tasked with evaluating approximately 400 inspections.  After a comprehensive sweep, approximately 1750 structures were evaluated.   Approximately 13.5% were found to appear structurally salvageable, 409 or 6.5% needed further structural evaluation, and 5128 or 80% were found to be unsound and not salvageable.  Table 1 summarizes the findings for the area south of the storm surge line.  

TABLE 1.  OVERALL SUMMARY OF INSPECTIONS FOR VERMILION PARISH

Vermilion Parish
Structural Safety Assessment Planning
Response Team Situation Report

1/9/2006

Structural system does not appear salvageable
1

Daily Total:
1

1/10/2006

No structure to evaluate
1

Structural system appears salvageable
13

Structural system does not appear salvageable
9

Daily Total:
23

1/11/2006

No structure to evaluate
6

Structural system appears salvageable
23

Structural system does not appear salvageable
45

Daily Total:
74

1/12/2006

No structure to evaluate
3

Structural system appears salvageable
35

Structural system does not appear salvageable
35

Daily Total:
73

1/13/2006

No assessment performed
6

No structure to evaluate
7

Structural system appears salvageable
78

Structural system does not appear salvageable
36

Daily Total:
127

1/14/2006

No assessment performed
3

No structure to evaluate
19

Structural system appears salvageable
79

Structural system does not appear salvageable
46

Daily Total:
147

1/15/2006

No assessment performed
5

No structure to evaluate
3

Structural system appears salvageable
109

Structural system does not appear salvageable
25

Daily Total:
142

1/16/2006

No assessment performed
1

No structure to evaluate
2

Structural system appears salvageable
181

Structural system does not appear salvageable
13

Daily Total:
197

1/17/2006

No assessment performed
4

No structure to evaluate
4

Structural system appears salvageable
211

Structural system does not appear salvageable
9

Daily Total:
228

1/18/2006

No assessment performed
3

No structure to evaluate
5

Structural system appears salvageable
207

Structural system does not appear salvageable
13

Daily Total:
228

1/19/2006

No structure to evaluate
1

Structural system appears salvageable
202

Structural system does not appear salvageable
14

Daily Total:
217

1/20/2006

No assessment performed
3

No structure to evaluate
4

Structural system appears salvageable
187

Structural system does not appear salvageable
9

Daily Total:
203
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1/21/2006

No structure to evaluate
1

Structural system appears salvageable
65

Structural system does not appear salvageable
3

Daily Total:
69

1/23/2006

No assessment performed
1

Structural system appears salvageable
31

Structural system does not appear salvageable
3

Daily Total:
35

1/24/2006

No structure to evaluate
1

Structural system appears salvageable
6

Structural system does not appear salvageable
2

Daily Total:
9

Cumulative totals over the entire mobilization

No assessment performed
26

No structure to evaluate
57

Structural system appears salvageable
1427

Structural system does not appear salvageable
263

Total Number of structures evaluated
1773
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7.0 TRANSITION AND CLOSEOUT PLAN

The conclusion of the structural assessment mission includes a smooth hand-off of the assessment teams’ materials and deliverables to local stakeholders (Vermilion Parish) which signifies the physical completion of the mission.  This draw-down of all mission related personnel and tasks includes the compiling and submitting all mission-related documentation and files to the stakeholders and District EOC for archive purposes.

Vermilion Parish should use the post-hurricane Rita structural assessments as a portion of an informational package for future permitting and planning decisions.  The Parish will assume ownership of the data, interpreted results, and paper files associated with the Hurricane Rita structural assessment mission.  The Mission Manager arranged close out of the mission with the USACE ESF-3 representative to FEMA, who will conclude the effort and forward feedback from Vermilion Parish to the structural assessment team. 

Appendix A – Rapid Structural Assessment Form

See attached form
Appendix B – Team Member Information

	Vermilion Parish SSA PRT Team

	
	
	
	
	
	

	
	Name (Primary)
	District
	Specialty
	Departure
	Return

	Mission Manager
	Shanon A. Chader
	Buffalo
	Civil/Coastal Eng.
	1/8/2005
	2/8/2005

	Mission Specialist
	-
	-
	-
	-
	-

	Admin/Database
	Andrea Kolhoff 
	Buffalo
	Civil/Env. Eng.
	1/8/2005
	2/8/2005

	Inspector
	Jon Kolber 
	Buffalo
	Civil/Geo. Eng.
	1/8/2005
	2/8/2005

	Inspector
	Frank Lewandowski 
	Buffalo
	Structural Eng.
	1/8/2005
	2/8/2005

	Inspector
	Dustin Tellinghuisen 
	Buffalo
	Structural Eng.
	1/8/2005
	2/8/2005

	Inspector
	Ron Moll
	Buffalo
	Civil Eng.
	1/8/2005
	2/8/2005

	Inspector
	Robert Reed
	Huntington
	Structural Eng.
	1/8/2005
	2/8/2005

	Inspector
	John Clarkson
	Huntington
	Structural Eng.
	1/8/2005
	2/8/2005
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