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1.0 INTRODUCTION

Hurricane Katrina was a category-four hurricane that struck Louisiana and Mississippi on August 29, 2005.  The City of New Orleans received extensive damage from sustained 150-mph winds, large storm surges and flooding.  The City requested assistance from Federal Emergency Management Agency (FEMA) in assessing structures that were affected by the storm.  FEMA issued Mission Assignment MVD-09 to the U.S. Army Corps of Engineers (USACE).  USACE engaged its Structural Safety Assessment – Planning and Response Team (SSA-PRT) and tasked it to conduct and manage the structural assessments of residential and limited commercial structures to determine structural damage caused by the hurricane.  The City of New Orleans Department of Safety and Permits (DSP) also employed Shaw Environmental Infrastructure Inc. (Shaw) to assist in the mission by providing qualified staff to support USACE and to conduct the inspections.  The mission started on 15 October 2005 with the approximately 127,000 rapid inspections completed in Orleans Parish on 1 December 2005 and the approximately 5,000 detailed inspections completed by 9 December 2005 were conducted.  As of 27 November, 6,400 rapid and detailed inspections were completed in Plaquemines Parish.  Completion of nearly 138,000 structural assessments was conducted without a lost time injury or illness.  A summary of the SSA PRT mission is discussed herein.

2.0 MISSION

The USACE SSA-PRT was deployed on 15 October 2005 at the request of FEMA in order to provide logistical assistance to the City of New Orleans.

Scope of Work:  The USACE team directed and managed the continuation of structural safety assessments of low-rise, non-public buildings containing residential units within the City of New Orleans (see Appendix  1 SSA PRT Orleans Parish SOW).  The purpose of these evaluations was to determine whether damaged or potentially damaged buildings were safe for use, or if entry should be restricted or prohibited.  The personnel under USACE direction included employees in the city’s Department of Safety and Permits (DSP) and those under contract with the Shaw Group.

The USACE provided staff to train individuals meeting the qualifications set by the Director of the DSP, assign daily workloads, and fulfilled the quality assurance function for the City of New Orleans.  The following directives were established by the DSP in conjunction with USACE on 21 October 2005.

· USACE received general direction from the Chief Building Inspector regarding priorities for inspections and placard assignments.

· USACE provided the DSP with daily reports of operations, which included a display of the progress, number of evaluations completed, and the dispositions of each evaluation.
· The task was deemed completed once the Director of the DSP determined that the remaining need for evaluations (and reevaluations) was within the capability of the DSP.  The transition date occurred on November 30, 2005.
· The inspection results will support the decision making process of local city officials.

3.0 STRUCTURAL ASSESSMENT TEAM MEMBERS

The structural assessment team consisted of professional and experienced structural and civil engineers from the Buffalo, Seattle, Huntington, and Philadelphia Districts.  All team members were properly trained in structural safety assessments and have knowledge and/or experience in building methods.  The official team list can be found in Appendix  2  SSA PRT Members.
4.0 MISSION EXECUTION
The post-Katrina SSA-PRT Team mission in New Orleans included the following stages:

· Inspector Training
· Rapid Evaluation
· Structural Safety Assessment Evaluation
· FEMA Evaluation
· Detailed Evaluation

· Engineering Evaluation
· Data Uncertainties

These stages were optimized during the mission and best management practices were developed throughout the process.

5.0 ASSESSMENT PROCESS
Inspector Training
The inspection process for SSA effort began in late September 2005 and progressed through early December 2005.  From late September through late October, experienced Emergency Management Assistance Compact (EMAC) inspectors from various California municipalities were deployed to support the City of New Orleans building inspectors with the initial inspection effort.  The USACE SSA-PRT management cell was deployed on 7 October 2005 to arrange and manage additional resources for the effort; the remainder of the team was deployed and onsite by October 16.  Beginning on 17 October, additional teams of inspectors contracted through the Shaw Group were trained to identify, qualify, and quantify the various inspection criteria on a variety of wind- and water-damaged homes.
The training process included a three to four-hour classroom session where inspectors were exposed to narrative descriptions of typical residential structure damage, engineering diagrams detailing the causes of damage, and a wide array of pictures showing different types of structural damage and how they are classified.  Upon successfully completing the classroom session, the inspectors underwent field training with the Accela software to ensure that uniform inspection data were input to the laptop computers deployed with the assessment teams.  The contracted inspectors were trained in several groups until approximately 38 two-person teams were deployed daily for inspections.
Note:  The Accela software is used by the New Orleans DSP to schedule and manage routine permitting tasks; the program was loaded on laptop computers for use in the field.

This field training was conducted by both City of New Orleans building inspectors and US Army Corps of Engineers SSA team members.  If the City, EMAC, or contracted inspectors experienced uncertainty during the inspection process, SSA team members were consulted to ensure accuracy and consistency in the results.

Rapid Evaluation
Under the triage principle, a rapid exterior evaluation was used to identify potentially unsafe conditions for each inspected structure.  This level of evaluation was performed by staff with a wide range of building and inspection experience (minimal to well experienced).  Since the goal of the structural safety assessments was to provide determinations for as many buildings as possible, as quickly as possible, efficiency was optimized by pairing experienced building inspectors, civil engineers, structural engineers, architects, and other engineers with less experienced staff (i.e., those with minimal structural engineering experience).  Some teams also were paired based on computer experience.
Each structural evaluation included completing both a structural safety assessment and FEMA mitigation electronic guide sheet.  The resulting inspection data were uploaded daily to a California-based Accela server, which processed the information and provided a data extraction and GIS portal for the completed inspections.

Structural Safety Assessment Evaluation
The rapid evaluation of the properties placed the structures into either a GREEN, YELLOW, or RED category.  The following structural items were assessed and assigned either category specific or broader damage descriptors, e.g., None/Minor, Moderate, or Severe, during the Rapid Evaluation:

· Areas Inspected (e.g., Exterior Only)

· Type of Construction (e.g., Wood Frame)

· Occupancy Type (e.g., Double Dwelling)

· Historic? (Yes/No)

· No Collapse, partial collapse, or building off foundation? (e.g.,  Minor/None)

· Building or story leaning?  (e.g., Minor/None)

· Racking damage to walls, other structural damage?  (e.g., Minor/None)

· Chimney, parapet, or other falling hazard?  (e.g.,  Minor/None)

· Ground slope movement or cracking? (e.g., Minor/None)

· Other Evaluation (narrative comment)

· Severe Estimated Damage (excluding contents) (0-10%, 10-30%, 30-60%, 60-100%, or 100%)

· Barricades needed in the following areas?

· Cause of Damage (Wind, Water, Wind/Water, etc.)

· Are Permits Required?

· Building Plans Needed?  (Yes/No)

· Building Name (if historic or commercial)

· Contact Person/Phone Number

· Levels above ground?

· Levels below ground?

· Number of residential units?

· Number of residential units - non-habitable?  (depending on damage)

· Estimated Cost of Damage (not used in the rapid assessment)

· Comments (narrative on special conditions and water depths)

Once these criteria were evaluated, the inspector selected a disposition (green, yellow, or red) for the structure.  These dispositions are detailed below.
GREEN DISPOSITION (Inspected):  Assigned to residential structures which received some wind damage and minimal to no flood damage.   These structures were considered to be safe for occupation with minor repairs.  Structures falling into this category usually received less than 10% damage, although damage up to 30% was possible with habitability.

YELLOW DISPOSITION (Limited Entry/Restricted Use):  Assigned to residential structures which sustained flood damage and possible wind damage.  This designation recommended restricted entry and use of the structures as long as safety hazards were marked and avoided.  With this designation, residents could enter the structures to retrieve personal belongings or allow contractor access to mitigate damages.  This designation was typical for structures receiving over 10% flood damage and up to 100% damage.  The majority of inspected structures received this disposition.

RED DISPOSITION (Unsafe):  Assigned to residential structures which received significant damage and were unsafe for entry.  Structures classified as having significant damage were scheduled for a more detailed visual examination, designated as a “Detailed Evaluation.”  This freed structural engineers, who were in short-supply, to concentrate on situations where a higher level of expertise was required.

Table 1 lists the approximate number of inspected homes receiving a Rapid Evaluation designation; a total of 127,360 inspections were completed through 1 December 2005.
Table 1  Rapid Evaluation Summary
	Rapid Evaluations:

	Green
	Yellow
	Red

	35,472
	86,359
	5,529


The Structural Safety Assessment mission included providing limited technical advice to owners/occupants of buildings designated as Limited Entry/Restricted Use (Yellow) or Unsafe (Red).  This included a non-technical explanation of the hazard(s) that produced that rating.  For Limited Entry buildings, the advice occasionally identified ways to reduce the hazards involved in entering the building (i.e., to retrieve property and/or make necessary repairs).
FEMA Evaluation
In addition to the Structural Safety Assessments, inspection teams performed a FEMA mitigation assessment on each structure.  This mitigation form listed 16 criteria that were each assigned a percent damage score (increments of 10%) for the structure.  These criteria are listed below and show the cost-ranking percentage for each criterion in parentheses:

· Foundations/Basements (16.9%)

· Superstructure - Framing/Masonry (18.5%)

· Roofing (3.9%)

· Insulation & Weather Stripping (3.2%)

· Exterior Finish (6.2%)

· Interior Finish - Plaster/Drywall (8.7%)

· Doors/Windows/Shutters (4.1%)

· Lumber Finished (4.1%)

· Hardware (1.2%)

· Cabinets/Countertops (5.2%)

· Floor Covering (4.5%)

· Plumbing (8.0%)

· Electrical (5.4%)

· Built-in Appliances (2.5%)

· Heating-Cooling (4.2%)

· Painting (3.4%)

The ranking percentage shown in parentheses were multiplied by the approximated cost of the structure (e.g., property assessment), the product of which was then multiplied by the percent damage assigned to each criteria by the inspector.  This second product was the FEMA replacement-cost score for each criterion, which were all summed and compared to the total house cost.  This provides a replacement estimate that categorizes whether the house was either damaged (<51% of structure cost) or significantly damaged (>51% structure cost).  Significantly damaged structures require special permitting attention prior to rebuilding (e.g., raise the structure, demolition, or others).  

To simplify the process and ensure consistency in the FEMA damage-percentage scores, a series of pre-scored guide sheets were developed by the SSA team for use in the Accela software.  These pre-populated guide sheets included the following common conditions to New Orleans homes:

· General Guide Sheet (all manual entries)

· 1 Story, 0-1 FT. Flooding

· 1 Story, 2-7 FT. Flooding

· 1 Story, >= 8 FT. Flooding

· 1.5 Story, 0-1 FT. Flooding

· 1.5 Story, 2-7 FT. Flooding

· 1.5 Story, >= 8 FT. Flooding

· 2 Story, 0-1 FT. Flooding

· 2 Story, 2-7 FT. Flooding

· 2 Story, >= 8 FT. Flooding

These guide sheets and predefined scores are shown on Attachment B.

Inspection Data Uncertainties
The diversity in experience of the various inspection teams created some inconsistency or uncertainty in the recorded data.  The SSA PRT members performed a quality-assurance (QA) exercise to reduce data uncertainty and ensure a high inspection percentage of all New Orleans homes.  Each individual Sanborn map was evaluated for un-inspected structures by comparing map and database addresses; those addresses not found in the database were then scheduled for inspection.  This process occupied the last two weeks of the inspection effort.

In addition to the QA exercise, early October inspections (through 28 October 2005) lacking FEMA Mitigation guide sheets or improperly scored guide sheets were identified and re-inspected to ensure that full and accurate inspections are on record.  The incorrectly scored guide sheets included those structures with Yellow dispositions and zero (0) FEMA Mitigation scores (i.e., a yellow-coded structure should have some positive score if properly inspected).  Further analysis of the final Accela database after the SSA effort is closed out may reveal a small number of homes that still lack FEMA Mitigation guide sheets or have incorrectly scored guide sheets.  These will require some post-SSA inspections by City (or contract) inspectors.

Several Structural Safety Assessment guide sheets completed throughout the inspection effort may have some data omissions due to inspector diversity and the hand-entered nature of the data.  These omissions were not corrected as the FEMA guide sheets and commonly include:

· Levels above ground

· Number of residential units

· Number of residential units – non-habitable

The final data uncertainty that may concern the City of New Orleans DSP is the existence of multiple entries for the same address, which commonly occurred from the use of in-field computers by inexperienced users.  Structures with two or more inspections, none of which were re-inspections, will have to be individually assessed by the City when the occupants apply for permits.  The Department of Safety and Permits may elect to coordinate a path-forward along with their information-management staff to best “filter out” or “post-process” these multiple inspections (e.g., basically, use the most recent inspection and consider any previous hurricane-related inspections as obsolete).
Detailed Evaluation (Operation Red House)
The City DSP asked the SSA PRT to manage an additional assessment of all RED tagged structures.  This additional phase of the Orleans Parish rapid assessment has been termed Operation Red House.  Operation Red House was designed to provide a detailed assessment to each red-tagged structure in Orleans Parish.  USACE and contractor inspection teams (1 each – civil engineer and rapid inspection inspector) were established to execute the mission.  The initial duration of the mission was estimated at 17 November to 4 December.  However, on Thursday 2 December, threats of physical violence directed at USACE employees in the 9th Ward effectively ended this phase of the mission for the deployed SSA PRT.  The mission will be completed by City DSP contractors on or about 9 December.  The Quality Control process should be completed by 16 December allowing the submission to the City DSP of the final list of red-tagged structures that are deemed structurally unstable by the SSA PRT teams.

For the purpose of Operation Red House, the detailed inspection was defined as a thorough visual examination of residential and limited commercial use structures that were given a RED disposition (or placard) during the Rapid Evaluation stage.  A detailed structural evaluation focuses on exterior and structural stability with interior inspection being limited to what can be viewed from the exterior (or through open doors and windows) combined with photographing the structure.  This secondary evaluation is designed to aid in the rating of all red-tagged structures as either in imminent danger of collapse and unsafe or not in imminent danger of collapse (see Table 2).
This level is normally performed by structural engineers, but geotechnical specialists are also needed for evaluation of geotechnical hazards.  A few situations may require evaluation by electrical or mechanical engineers, or HAZMAT specialists.
Table 2  Detailed Evaluation Summary
	Detailed Evaluations Through December 6, 2005

	Red
	Red – Structurally Unsafe
	Designation Changed to Yellow

	5,529
	2,000 est.
	1,500 est.


Engineering Evaluation
It provides for a detailed engineering evaluation of damaged buildings, involving revised design calculations based on the post-damage conditions.  This is a design process rather than an inspection service.  USACE could provide such evaluations to military installations in the impacted area.  Any request from FEMA for an Engineering Evaluation would have to be established as a separate technical assistance mission for structural design services.  This step is presently NOT part of the PRT mission and therefore was NOT performed.

7.0 TRANSITION AND CLOSEOUT PLAN

The conclusion of the SSA PRT mission includes a smooth hand-off of PRT materials and deliverables to either follow-on teams (if necessary) and/or local stakeholders (City of New Orleans), 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.

8.0 PATH FORWARD
The City of New Orleans’ DSP should use the post-hurricane Katrina SSA-PRT inspection database for future permitting and planning decisions.  The data uncertainties will minimally affect their decision-making processes or the results of the on-line data systems available to the public.  The public dissemination of the SSA PRT inspections results have positively impacted hurricane relief and recovery efforts by streamlining the city’s permitting processes and future planning.

The City of New Orleans, DSP will assume ownership of the data, interpreted results, and paper files associated with the Hurricane Katrina SSA-PRT mission.  The Mission Manager arranged close out of the mission with the USACE ESF-3 representative to FEMA, who concluded the effort and will forward feedback from the City of New Orleans to the SSA-PRT.
Appendix  1 SSA PRT Orleans Parish SOW

FEMA Mission Assignment MVD-09 and direction from the City of New Orleans Department of Safety and Permits
Scope of Work

USACE Assistance to City of New Orleans

Structural Safety Assessments

The U.S. Army Corps of Engineers (USACE) shall direct and manage the continuation of the structural safety evaluations of low-rise, non-public buildings containing residential units within the City of New Orleans. The purpose of these evaluations is to determine whether damaged, or potentially damaged buildings are safe for use, or if entry should be restricted or prohibited. The forces under USACE direction and oversight shall include all forces assigned to the work, whether from within the city’s Department of Safety and Permits (DSP), or under contract with the Shaw Group or other sources.

USACE shall provide staff to train individuals meeting the qualifications set by the Director of DSP, and to subsequently make assignments of work, and fulfill the quality assurance function for the City of New Orleans.

USACE will receive general direction from the Chief Building Inspector regarding priorities for inspections, and placarding requirements. 

USACE shall provide DSP with a daily report of operations, to include a display of the progress made, the number of evaluations completed, and the dispositions of each evaluation. 

This task shall end once the Director of the Department of Safety and Permits (DSP) determines that the remaining need for evaluations (and reevaluations) is within the capability of the DSP.

Appendix  2  SSA PRT Members
	Team Member
	USACE District

	Kelley Aasen
	SPD – San Francisco

	Jerry Ptak
	LRB – Buffalo

	William Pioli
	LRB - Buffalo

	Raymond Lewis
	LRB – Buffalo

	Robert Remmers
	LRB - Buffalo

	David Bingert
	LRB - Buffalo

	Scott Schlueter
	LRB - Buffalo

	Steve Vriesen
	LRB - Buffalo

	David Bala
	LRB - Buffalo

	Michael Baker
	LRB - Buffalo

	William Frederick
	LRB - Buffalo

	Joseph Krawczyk
	LRB – Buffalo

	Shanon Chader
	LRB - Buffalo

	Joseph Tyloch
	LRB - Buffalo

	Jennifer West
	NWS - Seattle

	Adam Hamm
	LRB - Buffalo

	Frank Lewandowski
	LRB - Buffalo

	Dustin Tellinghuisen
	LRB - Buffalo

	Adam Toothman
	LRH - Huntington 

	John Clarkson
	LRH - Huntington


Appendix  3  FEMA Guide Sheets
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(ROUNDED TO NEAREST TEN PERCENT)

A.  STRUCTURAL SAFETY ASSESSMENT

B.  FEMA MITIGATION - GENERAL 

# Title Status

1 Foundations/Basements 0

2 Superstructure (Framing/Masonry) 0

3 Roofing 0

4 Insulation & Weather Stripping 0

5 Exterior Finish 0

6 Interior Finish (Plaster/Drywall)  0

7 Doors/Windows/Shutters 0

8 Lumber Finished 0

9 Hardware  0

10 Cabinets/Countertops 0

11 Floor Covering 0

12 Plumbing 0

13 Electrical 0

14 Built-in Appliances 0

15 Heating-Cooling 0

16 Painting  0

C.  FEMA MITIGATION - 1 STORY, O-1 FT. FLOODING  D.  FEMA MITIGATION - 1 STORY, 2-7 FT. FLOODING  E.  FEMA MITIGATION - 1 STORY, > 8 FT. FLOODING 

# Title Status # Title Status # Title Status

1 Foundations/Basements 0 1 Foundations/Basements 0 1 Foundations/Basements 0

2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0

3 Roofing 0 3 Roofing 0 3 Roofing 100

4 Insulation & Weather Stripping 30 4 Insulation & Weather Stripping 100 4 Insulation & Weather Stripping 100

5 Exterior Finish 10 5 Exterior Finish 20 5 Exterior Finish 20

6 Interior Finish (Plaster/Drywall)  20 6 Interior Finish (Plaster/Drywall)  100 6 Interior Finish (Plaster/Drywall)  100

7 Doors/Windows/Shutters 50 7 Doors/Windows/Shutters 100 7 Doors/Windows/Shutters 100

8 Lumber Finished 70 8 Lumber Finished 100 8 Lumber Finished 100

9 Hardware  100 9 Hardware  100 9 Hardware  100

10 Cabinets/Countertops 100 10 Cabinets/Countertops 100 10 Cabinets/Countertops 100

11 Floor Covering 100 11 Floor Covering 100 11 Floor Covering 100

12 Plumbing 10 12 Plumbing 50 12 Plumbing 50

13 Electrical 0 13 Electrical 100 13 Electrical 100

14 Built-in Appliances 50 14 Built-in Appliances 100 14 Built-in Appliances 100

15 Heating-Cooling 50 15 Heating-Cooling 100 15 Heating-Cooling 100

16 Painting  100 16 Painting  100 16 Painting  100

F.  FEMA MITIGATION - 1.5 STORY, O-1 FT. FLOODING  G.  FEMA MITIGATION - 1.5 STORY, 2-7 FT. FLOODING  H.  FEMA MITIGATION - 1.5 STORY, > 8 FT. FLOODING 

# Title Status # Title Status # Title Status

1 Foundations/Basements 0 1 Foundations/Basements 0 1 Foundations/Basements 0

2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0

3 Roofing 0 3 Roofing 0 3 Roofing 0

4 Insulation & Weather Stripping 20 4 Insulation & Weather Stripping 40 4 Insulation & Weather Stripping 100

5 Exterior Finish 0 5 Exterior Finish 10 5 Exterior Finish 10

6 Interior Finish (Plaster/Drywall)  20 6 Interior Finish (Plaster/Drywall)  70 6 Interior Finish (Plaster/Drywall)  100

7 Doors/Windows/Shutters 30 7 Doors/Windows/Shutters 50 7 Doors/Windows/Shutters 100

8 Lumber Finished 50 8 Lumber Finished 70 8 Lumber Finished 100

9 Hardware  50 9 Hardware  50 9 Hardware  100

10 Cabinets/Countertops 80 10 Cabinets/Countertops 80 10 Cabinets/Countertops 100

11 Floor Covering 80 11 Floor Covering 80 11 Floor Covering 100

12 Plumbing 10 12 Plumbing 20 12 Plumbing 50

13 Electrical 0 13 Electrical 80 13 Electrical 100

14 Built-in Appliances 50 14 Built-in Appliances 100 14 Built-in Appliances 100

15 Heating-Cooling 40 15 Heating-Cooling 80 15 Heating-Cooling 100

16 Painting  70 16 Painting  70 16 Painting  100

I.  FEMA MITIGATION - 2 STORY, O-1 FT. FLOODING  J.  FEMA MITIGATION - 2 STORY, 2-7 FT. FLOODING  K.  FEMA MITIGATION - 2 STORY, 8-16 FT. FLOODING 

# Title Status # Title Status # Title Status

1 Foundations/Basements 0 1 Foundations/Basements 0 1 Foundations/Basements 0

2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0 2 Superstructure (Framing/Masonry) 0

3 Roofing 0 3 Roofing 0 3 Roofing 0

4 Insulation & Weather Stripping 20 4 Insulation & Weather Stripping 30 4 Insulation & Weather Stripping 100

5 Exterior Finish 0 5 Exterior Finish 10 5 Exterior Finish 10

6 Interior Finish (Plaster/Drywall)  10 6 Interior Finish (Plaster/Drywall)  50 6 Interior Finish (Plaster/Drywall)  100

7 Doors/Windows/Shutters 20 7 Doors/Windows/Shutters 50 7 Doors/Windows/Shutters 100

8 Lumber Finished 30 8 Lumber Finished 50 8 Lumber Finished 100

9 Hardware  50 9 Hardware  50 9 Hardware  100

10 Cabinets/Countertops 80 10 Cabinets/Countertops 80 10 Cabinets/Countertops 100

11 Floor Covering 70 11 Floor Covering 70 11 Floor Covering 100

12 Plumbing 10 12 Plumbing 20 12 Plumbing 50

13 Electrical 0 13 Electrical 70 13 Electrical 100

14 Built-in Appliances 50 14 Built-in Appliances 100 14 Built-in Appliances 100

15 Heating-Cooling 30 15 Heating-Cooling 70 15 Heating-Cooling 100

16 Painting  50 16 Painting  50 16 Painting  100


Appendix  4  Process Logic Diagram
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Accela Summary

		SUMMARY OF ACCELA ADJUSTMENTS TO FEMA MITIGATION GUIDESHEET																		10/26/05

		(ROUNDED TO NEAREST TEN PERCENT)

		A.  STRUCTURAL SAFETY ASSESSMENT

		B.  FEMA MITIGATION - GENERAL

		#		Title		Status

		1		Foundations/Basements		0

		2		Superstructure (Framing/Masonry)		0

		3		Roofing		0

		4		Insulation & Weather Stripping		0

		5		Exterior Finish		0

		6		Interior Finish (Plaster/Drywall)		0

		7		Doors/Windows/Shutters		0

		8		Lumber Finished		0

		9		Hardware		0

		10		Cabinets/Countertops		0

		11		Floor Covering		0

		12		Plumbing		0

		13		Electrical		0

		14		Built-in Appliances		0

		15		Heating-Cooling		0

		16		Painting		0

		C.  FEMA MITIGATION - 1 STORY, O-1 FT. FLOODING								D.  FEMA MITIGATION - 1 STORY, 2-7 FT. FLOODING

		#		Title		Status				#		Title		Status				#		Title		Status

		1		Foundations/Basements		0				1		Foundations/Basements		0				1		Foundations/Basements		0

		2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0

		3		Roofing		0				3		Roofing		0				3		Roofing		100

		4		Insulation & Weather Stripping		30				4		Insulation & Weather Stripping		100				4		Insulation & Weather Stripping		100

		5		Exterior Finish		10				5		Exterior Finish		20				5		Exterior Finish		20

		6		Interior Finish (Plaster/Drywall)		20				6		Interior Finish (Plaster/Drywall)		100				6		Interior Finish (Plaster/Drywall)		100

		7		Doors/Windows/Shutters		50				7		Doors/Windows/Shutters		100				7		Doors/Windows/Shutters		100

		8		Lumber Finished		70				8		Lumber Finished		100				8		Lumber Finished		100

		9		Hardware		100				9		Hardware		100				9		Hardware		100

		10		Cabinets/Countertops		100				10		Cabinets/Countertops		100				10		Cabinets/Countertops		100

		11		Floor Covering		100				11		Floor Covering		100				11		Floor Covering		100

		12		Plumbing		10				12		Plumbing		50				12		Plumbing		50

		13		Electrical		0				13		Electrical		100				13		Electrical		100

		14		Built-in Appliances		50				14		Built-in Appliances		100				14		Built-in Appliances		100

		15		Heating-Cooling		50				15		Heating-Cooling		100				15		Heating-Cooling		100

		16		Painting		100				16		Painting		100				16		Painting		100

		F.  FEMA MITIGATION - 1.5 STORY, O-1 FT. FLOODING								G.  FEMA MITIGATION - 1.5 STORY, 2-7 FT. FLOODING

		#		Title		Status				#		Title		Status				#		Title		Status

		1		Foundations/Basements		0				1		Foundations/Basements		0				1		Foundations/Basements		0

		2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0

		3		Roofing		0				3		Roofing		0				3		Roofing		0

		4		Insulation & Weather Stripping		20				4		Insulation & Weather Stripping		40				4		Insulation & Weather Stripping		100

		5		Exterior Finish		0				5		Exterior Finish		10				5		Exterior Finish		10

		6		Interior Finish (Plaster/Drywall)		20				6		Interior Finish (Plaster/Drywall)		70				6		Interior Finish (Plaster/Drywall)		100

		7		Doors/Windows/Shutters		30				7		Doors/Windows/Shutters		50				7		Doors/Windows/Shutters		100

		8		Lumber Finished		50				8		Lumber Finished		70				8		Lumber Finished		100

		9		Hardware		50				9		Hardware		50				9		Hardware		100

		10		Cabinets/Countertops		80				10		Cabinets/Countertops		80				10		Cabinets/Countertops		100

		11		Floor Covering		80				11		Floor Covering		80				11		Floor Covering		100

		12		Plumbing		10				12		Plumbing		20				12		Plumbing		50

		13		Electrical		0				13		Electrical		80				13		Electrical		100

		14		Built-in Appliances		50				14		Built-in Appliances		100				14		Built-in Appliances		100

		15		Heating-Cooling		40				15		Heating-Cooling		80				15		Heating-Cooling		100

		16		Painting		70				16		Painting		70				16		Painting		100

		I.  FEMA MITIGATION - 2 STORY, O-1 FT. FLOODING								J.  FEMA MITIGATION - 2 STORY, 2-7 FT. FLOODING								K.  FEMA MITIGATION - 2 STORY, 8-16 FT. FLOODING

		#		Title		Status				#		Title		Status				#		Title		Status

		1		Foundations/Basements		0				1		Foundations/Basements		0				1		Foundations/Basements		0

		2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0				2		Superstructure (Framing/Masonry)		0

		3		Roofing		0				3		Roofing		0				3		Roofing		0

		4		Insulation & Weather Stripping		20				4		Insulation & Weather Stripping		30				4		Insulation & Weather Stripping		100

		5		Exterior Finish		0				5		Exterior Finish		10				5		Exterior Finish		10

		6		Interior Finish (Plaster/Drywall)		10				6		Interior Finish (Plaster/Drywall)		50				6		Interior Finish (Plaster/Drywall)		100

		7		Doors/Windows/Shutters		20				7		Doors/Windows/Shutters		50				7		Doors/Windows/Shutters		100

		8		Lumber Finished		30				8		Lumber Finished		50				8		Lumber Finished		100

		9		Hardware		50				9		Hardware		50				9		Hardware		100

		10		Cabinets/Countertops		80				10		Cabinets/Countertops		80				10		Cabinets/Countertops		100

		11		Floor Covering		70				11		Floor Covering		70				11		Floor Covering		100

		12		Plumbing		10				12		Plumbing		20				12		Plumbing		50

		13		Electrical		0				13		Electrical		70				13		Electrical		100

		14		Built-in Appliances		50				14		Built-in Appliances		100				14		Built-in Appliances		100

		15		Heating-Cooling		30				15		Heating-Cooling		70				15		Heating-Cooling		100

		16		Painting		50				16		Painting		50				16		Painting		100
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