Session No. 14


Course Title: Hazards Risk Management

Session 14: Scope Vulnerability

Time: 1 hr


Objectives:

14.1 Discuss the factors involved in scoping the vulnerability of the built structures in a community

14.2 Discuss the factors involved in scoping social vulnerability in a community

14.3 Discuss the factors involved in scoping the vulnerability of the infrastructure in a community

14.4 Discuss the factors involved in scoping the economic vulnerability of a community

14.5 Discuss the factors involved in scoping the environmental vulnerability of a community 

14.6 Perform the Hazards Risk Management exercise for Scoping Vulnerability


Scope:

This is the third sub-section of the second step in the Hazards Risk Management process; Risk Identification.  This step will include the following subsections: Hazards, Community and Environment, Scope Vulnerability, Risk Perceptions, and Risk Statements.  During this particular session, titled “Scope Vulnerability”, the instructor will detail the types of information that municipal risk management teams need to collect in order to properly scope the vulnerability of community assets (social, physical, infrastructure and economic) inventory the physical, environmental to identified hazards.  Included in this session will be several student interactions that will solicit the students’ knowledge of those factors to be involved in scoping a community’s vulnerabilities.

The “Local Hazard Mitigation Planning Model” published by the North Carolina Division of Emergency Management includes the following, “Vulnerability to a natural hazard can be defined as to the extent to which people will experience harm and property will be damaged from that hazard. (Power Point Slide 14-1)  Hazards may result in loss of life or injury to people and livestock; loss of or damage to homes, businesses and industries; loss of or damage to automobiles, furnishings, records or documents; damages or interruptions to power or telephone lines, damage or closing of roads, railroads, airports and waterways; and, general disruption of life.  It is important to know where and to what extent the community is susceptible to the impacts of natural hazards.”

Scoping vulnerabilities is the third collective task of the assembled Hazards Risk Management team and builds directly on the work completed in the hazard identification task described in Session 12 and the community and environment task in Section 13.  Collectively, the work conducted in the hazard identification, community and environment and scope vulnerability tasks will provide the foundation for work completed in the following two components of the Risk Identification process: measuring the public and business perceptions of risk and producing statements of risk (and risk matrices).  


Readings: 

Student Reading:

“Risk Identification and Analysis: A Guide,” Claire Lee Reiss, J.D., ARM, Public Entity Research Institute (PERI), 2001. Pages 4-5.  <http://www.riskinstitute.org/ptr_item.asp?cat_id=0&item_id=1018>

“Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 10-12, 33.

<http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/052463276B78ED4FCA256C8A001AAD29/$file/EMERGENCY_RISK_MANAGEMENT.PDF>

“Understanding Your Risks: Identifying Hazards and Estimating Losses.” Federal Emergency Management Agency. 2001. Steps 2 and 3.

<http://www.fema.gov/fima/planning_toc3.shtm>

Supplemental Student Reading:
“MultiHazard: Identification and Risk Assessment Report,” Federal Emergency Management Agency. 1997. Parts I and II.

<http://www.fema.gov/mit/tsd/dl_mhira.htm>

Instructor Reading:

“Risk Identification and Analysis: A Guide,” Claire Lee Reiss, J.D., ARM, Public Entity Research Institute (PERI), 2001. Pages 4-5.

<http://www.riskinstitute.org/ptr_item.asp?cat_id=0&item_id=1018>

“Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 10-12, 33.

<http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/052463276B78ED4FCA256C8A001AAD29/$file/EMERGENCY_RISK_MANAGEMENT.PDF>

“Understanding Your Risks: Identifying Hazards and Estimating Losses.” Federal Emergency Management Agency. 2001. Steps 2 and 3.

<http://www.fema.gov/fima/planning_toc3.shtm>

Supplemental Instructor Reading:
“MultiHazard: Identification and Risk Assessment Report,” Federal Emergency Management Agency. 1997. Parts I and II.

<http://www.fema.gov/mit/tsd/dl_mhira.htm>


General Requirements:

Power point slides are provided for the instructor’s use, if so desired.

Handout 14-1  Inventory Assets - Task A

Handout 14-2 Inventory Assets - Task C

Handout 14-3  Average Building Replacement Value per Square Foot

Handout 14-4  Contents Value as Percentage of Replacement Value

Handout 14-5  Annual Gross Sales or Production

It is recommended that the modified experiential learning cycle be completed for objectives 14.1 – 14.6 at the end of the session.


General Supplemental Considerations:

The following information describes the software tool HAZUS.  HAZUS will be described in further detail in Session 19.

HAZUS – A Risk Assessment Tool  (Power Point Slide 14-2)

Hazards U.S. (HAZUS), is a standardized, nationally applicable earthquake loss estimation methodology that uses PC-based GIS software. HAZUS contains an extensive inventory of data that can help you conduct your loss estimation in a timely, cost-efficient manner.

Although HAZUS was originally designed to be used to estimate earthquake losses, it has a  wider applicability to be used as a mapping and inventory collection tool. For example, you can use the HAZUS default data to identify the census tracts located in your community or state as your base map.

Default data contained in HAZUS

· Demographic data (population, age, ethnicity, and income);

· General building stock (square footage of occupancy classes for each census tract);

· Medical care facilities;

· Emergency response facilities (fire, police, emergency operation centers);

· Schools;

· Dams;

· Hazardous material facilities;

· Roads, airports, and other transportation facilities; and

· Electric power, oil, and gas lines and other utility facilities.

Minimum System Requirements for HAZUS99

· Intel Pentium® class IMP compatible, 400 MHz or greater is recommended

· CD-ROM drive

· Hard drive (minimum 1 GB free space required)

· Color printer or plotter

· Microsoft Windows® 95 or greater

· MapInfo® 5.5/5.0 software or ArcView® 3.2/3.1 GIS software

Minimum System Requirements for HAZUS97

· Intel 486® or greater IBM compatible computer, Pentium® preferred

· Hard drive (minimum 200 MB free space required)

· Color printer or plotter

· Microsoft Windows® 3.1 or greater

· MapInfo® 4.1.2 software or ArcView® 3.0 GIS software

HAZUS is available from the FEMA Distribution Center at http://www.fema.gov/hazus/hazus6.htm. The HAZUS package contains a user manual to get you started. If your community does not have someone with the technical resources or expertise needed to use HAZUS ask your regional/or state planning, geology, or transportation department, or enlist the help of your local college or university geography, planning, or landscape architecture department to create the maps for you. You may also consider partnering with a private business in your planning area or hiring someone to assist you.

Health Hazard Analysis – The web Site Health Hazard Analysis: Health Care Freeware http://www.healthcarefreeware.com/hlt_ha_an.htm provides multiple tools and information for analyzing and responding to health hazards. 

Objective 14.1 - Discuss the factors involved in scoping the vulnerability of the built structures in a community

Requirements:

Provide an overview of those factors involved in scoping the vulnerability of the physical assets that comprise a community. 

The supplemental considerations section of this objective contains example worksheets that complement the listed remarks.

Remarks:

I. Scoping the vulnerability of the physical assets of a community involves an evaluation of the inventory of physical assets described in Section 13.  This evaluation considers a number of factors concerning the number and location of buildings in community hazard areas, the value of these structures and the number and location of people in these hazard areas.  

II. As detailed in the FEMA guidebook entitled “State and Local Mitigation Planning how-to guide: Understanding Your Risks”, this evaluation involves three tasks (the following remarks are extracted from Step 3: Inventory Assets):

A.
Task A: Determine the proportion of buildings, the value of buildings and the population in your community or state that are located in hazard areas (using local resources, HAZUS or other GIS capabilities that will be discussed in detail in Section 19).  (Power Point Slide 14-3) A brief description of HAZUS is provided in the previous Supplemental Considerations section.

1. Estimate or count total number of buildings, value of buildings and number of people in your community.

a.
Determine the total number of buildings inside your community by occupancy class such as residential, commercial or industrial.

b. Determine the total estimated value of the buildings inside your community or state by occupancy class using HAZUS, data gathered from tax assessment values or develop an estimate of the value of the buildings inside the hazard area as a whole.

c. Determine the number of people inside your community or state using HAZUS, census data or local figures – you should note whether or not you have large daytime, nighttime or seasonal differences in your population.

2. Estimate the total number of buildings, total value of buildings and number of people in each of your hazard areas.

a. Determine the total number of buildings in the hazard area by occupancy types using HAZUS, GIS, aerial photographs, or any other means available.

b. Determine the total estimated value of the buildings inside the hazard area using HAZUS, data gathered from tax assessment values or develop an estimate of the value of the buildings inside the hazard area as a whole.

c. Determine the number of people inside the hazard area using HAZUS, census data or local figures – you should note whether or not you have large daytime, nighttime or seasonal differences in your population.

3. Calculate the proportion of assets located in hazard areas.  To determine the proportion of structures, building value, or people in your hazard areas compared to your community, divide the number or value in your hazard area by the total number or value in your jurisdiction.  For example, if you determined that you have 20 residential structures in your community and 10 of those are located in the 100-year floodplain, then 50%, or 10 divided by 20, of your residential structures are located in your flood hazard area.

4. Determine the location of expected growth in your community.  By referring to your local comprehensive plan, or by talking with community officials, learn where growth is expected to take place.  Note whether these areas lie within hazard areas.

B.
Task B: Determine whether (and where) you want to collect additional inventory data.  (Power Point Slide 14-4) You may decide to end your inventory at this point, knowing the total estimated population, number of buildings, and value of buildings in the hazard areas, or you may decide to continue to gather additional inventory information as described in Task C.

1. Ending your inventory now will only provide you a broad picture of the potential extent of damage likely from a hazard event.  These figures will not allow you to specify the structures that are at greatest risk to damage, making objective determination of mitigation priorities difficult in the next phase of the planning process.

2. Collecting additional information will allow you to determine to what extent your assets can be damaged in a hazard event, giving you a more accurate estimate of the losses (cost of damages) to your community.  At this time, loss estimation factors are available for floods, coastal storms and earthquakes.  In order to benefit from the use of these factors, you will need to gather additional inventory information.

3.
As you decide how much (additional) information to collect ask yourself these questions:

a.
Is there enough data to determine which assets are subject to the greatest potential damage?

b. Is there enough data to determine whether significant elements of the community are vulnerable to potential hazards?

c. Is there enough data to determine whether certain areas of historic, environmental, political and cultural significance are vulnerable to potential hazards?

d.
Is there concern about a particular hazard because off its severity, repetitiveness or likelihood of occurrence?

e.
Is additional data needed to justify the expenditure of community or state funds for mitigation initiatives?

4.
You may want to gather detailed loss information on all of your potential hazards, one hazard, or a particular area or neighborhood affected by a hazard.  You may decided to gather detailed loss information for all your critical and essential facilities, or you may focus your attention on just schools or hospitals.  Additionally, if you plan to use the loss information to help you identify and/or prioritize mitigation projects in the next phase of the planning process, you may find it necessary to gather the additional information in order to perform a benefit-cost analysis.

C.
Task C: Compile a detailed inventory of what can be damaged by a hazard event.  (Power Point Slide 14-5)

1. Determine the priorities for your inventory collection efforts.  Following are some ideas on how to focus your time and money on the most urgent and important elements within your community:

a. Identify critical facilities that are important to your community such as:

i. Hospitals

ii. Police and fire stations

iii. Emergency Operations Centers

iv. Evacuation shelters

v. Schools

vi. Transportation systems – airports, roads, bridges, railways, waterways

vii. Lifeline utility systems – water, wastewater, oil, natural gas, electric power, communications

viii. High potential loss facilities – nuclear power plants, dams, military installations

ix. Hazardous materials facilities – storage areas, industrial sites

b. Identify vulnerable populations such as non-English speaking people or elderly people who may require special response assistance or special medical care after a disaster. (See Objective 14.2 for more information)

c. Identify economic elements such as major employers and financial centers in your jurisdiction that could affect the local or regional economy if significantly disrupted. (See Objective 14.4 for more information)

d. Identify areas with special considerations such as areas of high-density residential or commercial development that, if damaged, could result in high death tolls and injury rates.

e. Identify historic, cultural and natural resource areas including areas that may be identified and protected under state and federal law. (See Objective 14.5 for more information)

f. Identify other important facilities that help ensure a full recovery of your community following a hazard event.  These would include:

i. Government functions

ii. Major employers

iii. Banks

iv. Certain commercial establishments such as grocery, hardware stores and gas stations

                                             v.            Churches, synagogues, mosques, and other centers for 

                                                            religious assembly

2. Gather building-specific information about the assets.  (Power Point Slide 14-6)
a. The list below discusses the type of information needed to calculate potential losses from different hazards in the Analyze Risk Section of this course. 

i. Determine the size of the building – measured by the square foot, the size of the buildings is used to estimate both the replacement and functional value of buildings.  Sources of information include the tax assessment, building, zoning or planning departments.

ii. Determine the replacement value – this is usually expressed in terms of cost per square foot and reflects the present-day cost of labor and materials to construct a building of a particular size, type and quality.  The replacement value is the current cost of returning a physical asset to its pre-damaged condition.  HAZUS includes replacement values and national averages if local sources are not available. (See Supplemental Considerations below)

iii. Determine the content value - HAZUS can supply estimated content values expressed in percentages.  Find the type of building you are assessing and determine the percent of the content value. Multiply this percent by the building replacement value to calculate the content replacement value. (See Supplemental Considerations)

iv. Determine the functional use or value – this represents the value of a building’s use or function that would be lost if it were damaged or closed.  A standard way to calculate the monetary damage from losing public functions is to use the budget of the service as a proxy for its value to the community.  The damages from “loss of function” are often greater than physical damage to a structure. (See Supplemental Considerations)

v. Determine the displacement cost – the displacement cost is the dollar amount it would cost for the function (business or service) to be relocated to another structure because of a hazard event.  These costs include:

1. Rent for temporary building space per month

2. One-time displacement costs to set up operations in the new space

3. Lost rent per month from all tenants

4. Other costs of displacement

vi. Determine the occupancy or capacity – determine how many people the asset, such as a building or bridge, is designed to hold or service.  Building capacities are available from local fire departments and/or fire marshal’s office.  Bridge load ratings can be obtained from the responsible local, state or federal transportation departments.

3. Gather hazard-specific information about the assets.

a. Because the characteristics of different hazards create the need for different types of data, you should review your unique combination of hazards to determine how you may want to approach data collection.

b. The following table illustrates how different hazards may require different data:
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Table 1: Building Data Requirements By Hazard

Source: Federal Emergency Management Agency. 2001. Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA. Washington, DC. P.3-13.

Supplemental Considerations:
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Table 2: Average Building Replacement Value per Square Foot

Source: Federal Emergency Management Agency. 2001. Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA. Washington, DC. P.3-10.
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Table 3: Contents Value as Percentage of Building Replacement Value

Source: Federal Emergency Management Agency. 2001. Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA. Washington, DC. P.3-11.
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Table 4: Annual Gross Sales or Production (Dollars per Square Foot)

Source: Federal Emergency Management Agency. 2001. Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA. Washington, DC. P.3-11.

Objective 14.2 - Discuss the factors involved in scoping social vulnerability in a community

Requirements:

Provide an overview of those factors involved in scoping the social vulnerability of a community. 

Remarks:

I. The process conducted in Objective 14.1 will document the vulnerability of a community’s physical assets including structures, infrastructure, essential facilities and concentrations of population.  This data comprises a segment of scoping the social vulnerability of a community. 

II. In order to fully scope the social vulnerability of a community, additional factors must be considered including:

A.
Income distribution – some areas of a community are financially better off than others.  Determining the needs of both well-off and disadvantaged areas is critical in developing Hazards Risk Management strategies.

B. Elderly populations – the special needs of the elderly population in a community must be accounted for in any risk management approach.  Locations of elderly citizens and information concerning mobility, medicines and communication difficulties must be collected and analyzed.

C. Disabled populations – disabled citizens present their own distinct special needs in the areas of mobility, warnings, communication and access to medical help and caregivers.

D. Children – issues around evacuating children from schools and recreation areas during a hazard event and their needs in the recovery phase must be understood and incorporated into any risk management approach.

E. Minority neighborhoods – issues surrounding warnings, communications and mobility in evacuation or quarantine scenarios are a major factor to be addressed concerning residents in minority neighborhoods.

F. Language and cultural barriers – communicating with populations where English is a second language and/or who are new this country present challenges to emergency officials and require special measures to ensure effective communication before, during and after hazard event.

G. Housing – lower income, disadvantaged and newly arrived immigrants to this country often live in sub-standard housing that makes them even more vulnerable to a hazard event.

Objective 14-3: Discuss the factors involved in scoping the vulnerability of the infrastructure in a community

Requirements:

Provide an overview of those factors involved in scoping the vulnerability of the infrastructure of a community. 

Remarks:

I. In order to fully scope the vulnerability of the infrastructure in a community, additional factors must be considered including:  (Power Point Slide 14-9)
A.
Interdependence – infrastructure plays a critical role in safety and economic issues in a community.  Roads and bridges are critical to evacuation procedures and for allowing residents to get to work and receive assistance in the aftermath of a hazard event.  Lifeline utilities are critical to the recovery of businesses in a community from a hazard event.  For example, many businesses in Des Moines, Iowa were not inundated by the 1993 Midwest Floods but still suffered over $200 million in business disruption losses because the community water treatment plant was inundated and closed for two weeks.

B. Age and state of repair – these are critical issues that must be considered in evaluating the condition of a community’s infrastructure and its ability to withstand and recover from a hazard event.

C. Maintenance schedules – maintenance of aging infrastructure is often neglected because of budget cuts and other reasons.  Documenting existing maintenance schedules will ensure that information is available for planners in developing and implementing, mitigation initiatives.

D. Location – many infrastructure support and production facilities are located in hazard areas such as water and wastewater treatment plants located in the floodplain.

E. Repair capabilities – the ability and capacity of local and regional utilities to repair damaged infrastructure should be measured and the need for outside repair assistance calculated.

Objective 14-4: Discuss the factors involved in scoping the economic vulnerability of a community 

Requirements:

Provide an overview of those factors involved in scoping the economic vulnerability of the community. 

Remarks:

I.
In order to fully scope the economic vulnerability of a community, additional factors must be considered including:  (Power Point Slide 14-10)
A.
Small businesses – somewhere between 25-60% of all small businesses impacted by a hazard event fail.  Small businesses provide the majority of jobs in most communities.  Special attention should be paid to the risks of hazards to small businesses and measures developed and implemented that support efforts by small businesses to mitigate hazard impacts.

B.
Jobs – accounting for the potential loss of jobs because of a hazard event is critical to measuring the true economic impacts of a hazard event and in prioritizing mitigation initiatives.

C. Insurance – the level of insurance coverage for homes and businesses is critical to determine a community’s ability to recover from a hazard event.  This is especially true for flood insurance that provides insurance coverage for losses as compared to Federal and state disaster aid that only helps gets individuals back on their feet and does not fully cover flood losses.

D.
Lost wages – it is important to calculate the amount of lost wages a hazard event could cause.  There are many reasons for lost wages including place of employment temporarily closed because of damage or because public lifeline utilities are interrupted, schools are closed and parents can’t go to work or an individual’s home is destroyed and they can’t go to work.

E. Lost production – if a business facility is damaged or destroyed or employees are unable to report to work because the road to the plant is washed out or the facility can’t function because it has no water or electricity, production will be halted.

F. Lost suppliers – many production facilities rely on outside suppliers for services and raw materials.  If the suppliers are negatively impacted by a hazard event and can’t provide their services or materials, the production will be halted or severely limited.

G. Lost market share – a production facility that can’t function after a hazard event will result in the business losing market share which in turn may result in the business not returning to pre-event production and employment levels and in the worst case scenario, closing, resulting in lost jobs, lost income for residents of the community and lost tax revenue to the community (see Supplemental Considerations section for an example).

Supplemental Considerations

Failure to plan for business disruption and maintaining market share can result in the demise of business.  (Facts extracted from the Washington Post article “Collapsed bakery Roof Takes a Toll in Jobs; 95 Out of work at Rockville Supplier.” Financial, Pg. E03. February 19, 2003.)

Following the Presidents’ Day weekend snowstorm of 2003, the Montgomery Bakers Inc. of Rockville, MD was forced to shut down operations and lay off its 95 employees after its roof caved in from the weight of the heavy snowfall. Thankfully, no one was hurt when the roof collapsed. The business plant and equipment, valued at approximately $1,000,000 were declared a total loss. Authorities immediately condemned the building and would not let the owners even retrieve the freshly prepared baked goods that were in a truck and ready for shipment.

Montgomery Bakery’s owner estimated that it would take at least six months to get the business back in operation and in the interim had no means of supplying goods to its 1,000 wholesale customers that includes hotels, groceries and area offices and a newly awarded contract to serve some 200 Starbucks Coffee shops from Delaware to North Carolina.  The owner stated that he isn’t sure exactly what he will do, but for now his 95 employees are out of work.  He has told his customers that they need to find new suppliers, at least for now, but he is determined to be back in business at a future point.  The return to business will certainly depend on the final determination and settlement with the owner’s insurance company and his landlord’s insurance company.

Even if the settlement is sufficient to get the business back on line, will there still be customers for Montgomery Bakery’s goods?  One of the major customers said that he would be going back to his old supplier, and many if not all of the other customers will have to find alternate suppliers since they can’t wait for six months. Additionally, Montgomery Bakery’s work force can’t wait 6 months to get their jobs back.   If Montgomery Bakery is to start its business again, it will be in a position of finding entirely new customers and/or winning back its old customers and employing a new workforce.  This may be very unrealistic despite the best intentions and efforts of the owners. 

What could Montgomery Bakery have done to prepare for this disruption of business? The specific scenario of the roof collapsing may not have been foreseeable, but certainly, a disruption of business, for even a relatively short period of time, could and should have been considered.  It appears that Montgomery Bakery’s sole Hazards Risk Management strategy was to transfer its risk through insurance.   Business continuity and plans to retain its customers and employees were apparently not a consideration.  The owner may have to reach the difficult decision of closing the business for good with the resulting impacts on individuals and the community.

Objective 14-5: Discuss the factors involved in scoping the environmental vulnerability of a community 

Requirements:

Provide an overview of those factors involved in scoping the environmental vulnerability of the community. 

Remarks:

I. In order to fully scope the environmental vulnerability of a community, additional factors must be considered including:  (Power Point Slide 14-11)
A.
Damage from a hazard event – measuring the potential damage to natural resources in a community is critical to calculating the overall impact of a hazard event.  Just as damage to community infrastructure can impact even those homes and businesses and community functions not damaged directly, damage to a community’s natural resources can impact the ability of a community to recover from a hazard event.

B. Development plans – must be closely examined to determine possible impacts on those natural resources, such a wetlands for floods and forestland for landslides and the urban/wild land fire interface, that have provided protection from hazards.

C. Damage from commerce – exiting business and industrial activities could be damaging to community natural resources that provide hazard protection.  This damage should be identified, documented and mitigation alternatives developed.

D. Value – natural resources provide recreation areas, green space and add to the quality of life in any community.  It is important that a value be attached to natural resources so that these factors can be adequately calculated and included in any cost-benefit analysis of mitigation options.

E. Reduce impacts – the protection provided by natural resources in reducing the impacts of a hazard event must be documented and included in the development of a risk management strategy.

Objective 14.6 - Perform the Hazards Risk Management exercise for Scoping Vulnerability 

Requirements:

Conduct a student exercise allowing students to scope the general vulnerability of the university community, and the specific vulnerability of four buildings located within the university campus where they study.

This exercise can be performed as an in-class group exercise or as a homework assignment for the students.  The following steps describe the process by which the exercise could be conducted in class.  Please be aware that the instructor will have to prepare materials before class for this exercise to be possible.

This exercise will build upon the exercise conducted in Session 13, where the students inventoried their campus community.  Therefore, the products of that exercise are necessary for the current exercise.

Because a full assessment of the campus community vulnerability would take longer than would be possible with the time and resources available to students in a class period, the instructor should choose four buildings on the campus inventoried by the students in the session 13 exercise, and provide them with information necessary to conduct value estimations.  

The instructor only needs to supply each group either actual or estimated dimensions of four buildings on campus, preferably of different use categories.  Examples of buildings that could be chosen include dormitories, classroom buildings, hospitals or clinics, theaters, police or fire stations, parking garages, a sports stadium, or others as chosen by the instructor.  Students would need to know the outer dimensions in a format that could be converted into feet, and the number of floors contained within the building.  The level of effort required to make these estimates should be very low if the instructor has access to a campus map that would allow for rough estimation of the dimensions of the chosen structures.  

The goal of this exercise will be to establish an estimation of the replacement value of campus buildings and the replacement value of the contents of those buildings, as a basis for establishing the vulnerability of those buildings.  
Remarks:

I.
The instructor should first explain to the students that, because the vulnerability assessment step in the Hazards Risk Management process requires the Hazards Risk Management team to access campus-specific data and records, and would require more time than is available in a class exercise, estimations of building dimensions will be used instead of actual ones, and only four structures will be studied instead of all structures.  The instructor should inform the students that the figures they will be given are only estimates, to be used for illustrative purposes in the classroom exercise.  

II.
The instructor should begin the exercise with a class discussion about the vulnerability of the campus.  Students should first try to identify the critical facilities that exist within the campus community.  The instructor should record these answers in a list on the board.  Students should be asked to explain why they believe that the structure they chose was critical to the university during the crisis.

III.
Next, the instructor should ask the students to identify any vulnerable populations that may work or reside on the university campus.  Students should be asked to explain why they chose each vulnerable group for consideration.

IV.
The instructor could continue the discussion by having the students identify any economic elements, historic, cultural, and natural resource areas, and other considerations that should be identified in scoping the campus vulnerability. 

V.
Next, the instructor should write on the board the four buildings that he/she chose in preparing for exercise, and write the dimensions of each building directly under each.  The instructor should indicate that these four structures were identified by the students in the previous exercise, and that the four buildings have different uses and therefore use different loss estimation figures.

VI.
The instructor should divide the class into four groups of equal size.  The instructor should explain to the students that each group will be estimating the value of one of the structures written on the board.  At this time, the instructor should give each group a copy of Handouts 14-3 to 14-5. 

VII.
Each group should calculate the total square foot figure for the structure they have been assigned.  From this figure, they should use the charts provided in the handouts to calculate the total building replacement value, contents replacement value, and the annual gross sale or production value if one exists.  If the instructor so chooses, he/she can ask the students to try to estimate the occupancy values of the buildings for various times of the day.  The instructor should inform the students that the dollar values given in the handouts reflect the dollar values of the year 2000, and would need to be converted to current dollar values (explanations on how to do this will be provided in Session 18).

VIII.
The instructor should have one representative from each group report to the class the findings of the group, and explain why the group chose the value they did (for example, if the building is a sports stadium, they would likely choose “Entertainment and recreation” as the building type, and “Commercial, Entertainment and Recreation” as the contents value.)    

IX.
Alternatively, the instructor could provide the values and assign the project to each student for homework.  In this case, each student could either choose one of the structures or all of the structures, and report their findings to the class in the next class session.

Supplemental Considerations:

For the example case, Wayne Blanchard University, the following would be possible building values for structures identified in the supplemental considerations provided at the end of the Session 13 class exercise.  Tables 2 and 3 were used to calculate the values presented below.  Additionally, social, infrastructure, economic and environmental vulnerability factors for the campus are listed.

Property Profile:







Replacement

Contents







      Value

  Value

18 dormitories (avg. 25,000 sq ft) - 

$44.1 million

$22.05 million

12 classroom buildings (avg.10,000 sq ft)
$13.8 million

$20.7 million

6 laboratory buildings (avg. 7,500 sq ft)
$5.175 million

$7.762 million

One football stadium (100,000 sq ft)

$13.1 million

One student union (75,000 sq ft)

$8.625 million

$12.937 million

10 fraternity bldgs. (avg. 5,000 sq ft)

$4.9 million

$2.45 million

8 sorority buildings (avg. 5,000 sq ft)

$3.92 million

$1.96 million

One basketball arena (25,000 sq ft)

$3.275 million

$3.275 million

One performing arts center (25,000 sq ft)
$2.45 million

$2.45 million

One health/exercise center (10,000 sq ft)
$1.31 million

$1.31 million

Critical Facilities Profile:

Teaching hospital (35,00 sq ft)

$5.075 million

$7.612 million

University police EOC (10,000 sq ft)

$1.3 million

$1.95 million

Infrastructure Profile:

Power plant (7,500 sq ft)


$517,500

$776,250

High Risk Facilities Profile:

Chemical lab (5,000 sq ft)


$575,000

$862,500

Infectious disease lab (5,000 sq ft)

$575,000

$862,500

Nuclear research lab (5,000 sq ft)

$575,000

$862,500

Social Vulnerabilities:

No senior center located on campus.

72 students with some form of mobility disability; 13 hearing impaired students; 6 sight impaired students.

Day Care Center for 128 faculty and staff children located on campus.

On any day there is an average of 125 elementary school students visiting the campus.

All students speak English including international students.

All faculty and staff speak English.

There are no housing and income distribution issues on campus.

Infrastructure Vulnerabilities:

Campus electricity, gas and water provided by local utility companies located off-campus.

University manages its own wastewater and solid waste.

Campus roads and bridges have been upgraded in past 2 years.

Campus utility infrastructure has not been significantly upgraded in past 50 years.

Campus power plant and maintenance facility located in flood plain.

Maintenance of campus infrastructure has been consistent and in line with recommended standards – funding for maintenance has been adequate.

Economic Vulnerabilities:

Local people own and operate 5 snack bars on campus.

Campus health club operated by a local franchise.

University employs 3,500 faculty and staff who reside off campus in the community.

All campus facilities and buildings are insured for fire and flood but not for earthquake.

Lost wages to faculty and staff would have a severe impact on local community.

Campus relies on off-campus suppliers of food, paper products and other supplies.

Campus is a national center for biotech research and several private biotech companies are located near the campus and would suffer losses if the campus research capabilities are interrupted or terminated.

Should the campus close for any significant time, the university would lose current and possibly future students.

Environmental Vulnerabilities:

Reduced viability of wetlands located on campus will increase flood risk.

University development plans measure environmental impacts but may not fully mitigate negative impacts.

University works hard to protect and enhance the natural environment on campus and in the surrounding areas.
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