
CHAPTER 11

DISASTER RECOVERY

This chapter defines disaster recovery in terms of the activities that take place during this phase of the emergency management cycle and explains how disaster recovery is related to emergency preparedness, emergency response, and hazard mitigation. Disaster victims pass through four stages of housing recovery—emergency shelter, temporary shelter, temporary housing, and permanent housing, but the rate at which this process occurs depends upon the vulnerability of housing in the community and the speed with which reconstruction takes place. Business recovery is another important aspect of community recovery; the amount of loss that businesses experience depends upon indirect losses due to business interruption as well as direct damage. Finally, local government has an important role in disaster recovery partly because it links households and businesses with higher levels of government and also because it also can experience losses to its buildings and infrastructure. However, it is important to recognize that most disasters do not receive Presidential Disaster Declarations or even state disaster declarations, so local government must usually take responsibility for guiding the community’s recovery from disaster. 
Introduction

Disaster recovery has both physical and social dimensions. It includes actions taken to repair and rebuild damaged property, both public and private, and to restore disrupted community social routines and economic activities. Recovery is often thought of as the process of “getting back to normal” but “normal” may be what got the community in trouble in the first place. When cities allow too much development in floodplains, or in fire-prone foothills, or allow substandard housing to be built that collapses in an earthquake, “normal” is an unsustainable condition. A resilient community is able to recover more quickly, with less outside help, than a community that has not made resilience and sustainability important development goals. The local emergency manager can use the recovery period to help the community become better than it was before a disaster by understanding the recovery process and planning for it before a disaster strikes. A problematic recovery process can decrease government credibility and influence for a long period of time, so it is critical for local governments to do the best job possible in these tasks.

After a disaster, many tasks need to be accomplished very quickly, and virtually simultaneously. It is therefore critical to plan for disaster recovery, as well as for disaster response (Schwab, et al., 1998). The line between the two is not clear because some sectors of the community will be in response mode while others are moving into recovery, and some organizations will be carrying on both types of activity at the same time. By planning for recovery, resources can be allocated more effectively and efficiently, increasing the probability of a full and rapid recovery. The following discussion is built around the concept of planning for disaster recovery, since a lack of planning will cause a delay as decisions are made about procedures and resource utilization. A lack of planning can also increase the probability of conflicts arising due to competition over scarce resources during the recovery period. This chapter will describe the general outlines of the disaster recovery process, discuss typical problems that arise, and offer suggestions on how to manage the process so that disasters become opportunities for improving the health of our communities.

The Recovery Process

Disaster recovery has been divided into slightly different stages by scholars, depending on the desired point of emphasis. Kates and Pijawka’s (1977) frequently cited four-phase model begins with the emergency period, lasting for a few days up to a few weeks, and encompassing the period when the Emergency Operations Plan is put into operation. Next comes the restoration period, when repairs to utilities are made, debris is removed, evacuees return and commercial, industrial and residential structures are repaired. The third phase, the reconstruction replacement period, involves rebuilding capital stocks and getting the economy back to pre-disaster levels. This period can take some years. Finally, there is the development phase, when commemorative structures are built, memorial dates are institutionalized, and attempts are made to improve the community. Kates (1977) subsequently noted that these phases often overlap in practice, shortening the whole recovery period.

Others have divided the recovery period into different stages or phases. At the community level, Alexander (1993) discusses three stages in the process of disaster recovery. First, the rehabilitation stage involves the continuing care of victims and frequently is accompanied by the reemergence of pre-existing problems at the household or community level. During the temporary reconstruction stage, prefabricated housing or other temporary structures go up, and temporary bracing may be installed for buildings and bridges. Finally, the permanent reconstruction stage requires good administration and management to achieve full community recovery. UNDRO (1984) calls the period from impact to day 5 the immediate relief period, followed by the rehabilitation (day 5-3 months) and reconstruction (3 months onwards) periods. Sullivan (2003) emphasizes the relationships between the “extra-recovery elements” of emergency management such as prevention/mitigation, preparedness, and response, and the “intra-recovery elements,” including post-impact, restoration, replacement/reconstruction, and commemorative, betterment and developmental reconstruction.

Rubin (1991) found that community recovery depends upon a number of variables. Three of these variables are exogenous and, thus, cannot be controlled by local government. These are federal influences and conditions, state influences and conditions, and community-based needs and demands for action. By contrast, local governments do have some control over personal leadership, ability to act, and knowing what to do.  One important implication of the distinctiveness of the 14 cases she studied is that the speed, efficiency, and equity of community recovery appear to depend significantly upon local government’s ability to identify and respond to the specific problems that arise from its unique circumstances. This suggests that the process of disaster recovery could be facilitated if local government agencies were aware of the most significant recovery demands in terms of their likelihood of occurrence and their criticality to the recovery process. This would address the need for knowing what to do. Similarly, identification of necessary resources and effective strategies for responding to recovery demands would address the ability to act and personal leadership.

Planning for disaster recovery is the best way for communities to develop their awareness of significant recovery demands. Schwab, Topping, Eadie, Deyle and Smith (1998) emphasized the need to engage in pre-disaster planning for post-disaster recovery. They view the recovery process as a set of continuing and related processes, rather than a group of more or less sequential stages or phases. There are short-term decisions such as where to locate evacuees, and long-term processes such as how to finance reconstruction, where to allow rebuilding, and managing the reconstruction of public infrastructure. All of these decisions benefit from a pre-disaster planning process. Figure 1 shows a graphical representation of the entire emergency management process as conceptualized by Schwab et al. (1998), highlighting the place of recovery management in the process.
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Another reason to develop pre-impact plans for disaster recovery is the need to incorporate mitigation and sustainability into disaster recovery. The pressure to restore a community to the status quo ante should be resisted if that community contained significant physical and social vulnerabilities. By introducing the concept of community resilience, communities can be strengthened to cope with many types of stressful situations in a more independent fashion and to develop in a manner that increases the well-being of all. These are complex issues that require time and preparation, both of which are in short supply immediately after a disaster. Planning ahead for disaster recovery is an excellent opportunity for communities to incorporate sustainable development goals, in a process termed “holistic disaster recovery” (Natural Hazards Research and Applications Information Center 2001).

It is no longer questioned whether or not American communities recover from disasters. The answer almost certainly is that they do. There is general agreement with the explanation offered by Friesma, Caporaso, Goldstein, Linbery & McCleary (1979) that the local economic costs of disasters are externalized to the remainder of national society through an extensive network of social, political, and economic linkages. The paths to recovery appear to be determined by the physical characteristics of the disaster agent, the types and quantities of community resources that survive the disaster, the external aid that the community can obtain, and the reconstruction strategies that these communities adopt and implement.

The type of hazard agent (flood, hurricane, earthquake, tornado) and its physical magnitude determine the impacts on the community. These impacts include the speed of onset, destructive power, and scope and duration of impact (LaPlante, 1988; Lindell & Prater, 2003; Wenger, 1978). The speed of onset determines the length of forewarning which, in turn, can lead to a substantial reduction in the vulnerability of the population and some forms of property (e.g., evacuated automobiles). Destructive power refers to the amount of energy that is released to collapse structures, buckle roadways, and sever utility lines. The scope of impact determines the number of people and structures affected (depending, of course, upon the density of development) and an extended duration of impact is problematic in hazards such as earthquakes and volcanic eruptions where there is a continuing threat of further damage and casualties. 

Disasters affect communities by damaging or destroying resources such as the human (skilled workers), material (facilities, equipment, supplies), social (friends, relatives, neighbors, and coworkers) and financial (money) assets possessed by a community’s social units (households, businesses, and government agencies). Communities with higher levels of hazard mitigation such as community protection works (e.g., dams and levees for flood protection), land use practices (e.g., zoning high hazard areas for open space), and building construction practices (e.g., elevation for floods and strengthening of structures against wind and seismic forces) can significantly reduce the magnitude of the disaster impacts. However, few communities have used all of the hazard mitigation measures available to them. The fewer and less effective are the hazard mitigation measures that have been utilized, the fewer are the community resources that can be expected to survive a disaster.

One important consequence of community disaster vulnerability that arises from a lack of investment in hazard mitigation is that communities must be very efficient in the use of their own resources and very effective in obtaining external aid to recover. The nature of the strategic contingencies involved in the recovery process can be represented in terms of a network of tasks that that need to be performed by community subunits. As Path A in Figure 1 indicates, affected households go through a process that can be described in terms of their movement through emergency shelter, temporary shelter, temporary housing and permanent housing (Quarantelli, 1982). As Path E, indicates, affected businesses pass through a slightly different sequence because they can suspend operations (represented as a broken line) until they find a temporary operating location. Before either households or businesses can resume normal operations, they need safe structures as well as utilities such as water/wastewater, electric power, fuel (e.g., natural gas), transportation, and telecommunications. In some cases (Path C) the infrastructure is provided by the public sector, whereas in other cases (Path D) the infrastructure is operated by private sector organizations. The distinction between public and private infrastructure is significant because they differ in the sources of financing for their restoration. Finally, Path B is especially important because disaster assessment and a federal disaster declaration are preconditions for the federal financial aid that many communities need to support the restoration of public infrastructure and the recovery of households and businesses.

[image: image2.bmp]Figure 2: The Recovery Management Process

Housing recovery

Whatever the cause of their dislocation, households typically pass through four stages of housing recovery following a disaster (Quarantelli 1982). The first stage is emergency shelter, which consists of unplanned and spontaneously sought locations that are intended only to provide protection from the elements, typically open yards and cars after earthquakes (Bolin and Stanford 1991, 1998). The next step is temporary shelter, which includes food preparation and sleeping facilities that usually are sought from friends and relatives or are found in commercial lodging, although mass care facilities in school gymnasiums or church auditoriums are acceptable as a last resort. The third step is temporary housing, which allows victims to reestablish household routines in non-preferred locations or structures. The last step is permanent housing, which reestablishes household routines in preferred locations and structures. The process of housing recovery can, in principle, be described as a stochastic process in which there is a specific probability that a household will move from one housing status to another in a given period of time (Coleman, 1964). This produces a table in which the rows indicate the current housing status, the columns indicate the housing status to which households move, and the cell values are the conditional probabilities of moving from the row status to the column status. These conditional probabilities are represented as P(B│A), where A is the housing status from which the household moves and B is the housing status to which it moves.

Unfortunately, none of the studies of housing recovery following disasters has yet estimated the transition probabilities associated with this process, but qualitative descriptions of the occupancy levels in each of Quarantelli’s four housing categories suggests that two distinct transition probability matrices distinguish the first week after a major disaster from later time periods, as shown in Table 1. After a disaster strikes, a substantial number of households are forced to seek emergency shelter (ES) and in the following days most of them remain in that status (according to the table, the probability of remaining in emergency shelter is P(ES│ES) = 0.6), but a significant proportion move on to temporary shelter (TS). That is, P(TS│ES) = 0.4. None of the households is expected to move directly from emergency shelter to temporary housing (TH) or permanent housing (PH), so P(TH│ES) = P(PH│ES) = 0.0. Moreover, the vast majority of those in temporary shelter remain in that status, so P(TS│TS) = 0.9, but a small fraction of them move to temporary housing, so P(TH│TS) = 0.1. Similarly, the vast majority of those in temporary housing remain in that status [P(TH│TH) = 0.1], but a small fraction of them move to permanent housing [P(PH│TH) = 0.1]. A small fraction of those in permanent housing move from that status to emergency shelter or temporary shelter because of occupants’ fears about structural stability or because building inspections have determined that the structures are indeed unsafe. Weeks 2 and beyond differ from Week 1 in the rate at which households move from emergency shelter to temporary shelter (higher) and in the rates at which households move from permanent housing to emergency shelter and temporary shelter (lower).

	
	Week 1
	Week 2 and beyond

	
	ES
	TS
	TH
	PH
	ES
	TS
	TH
	PH

	ES
	0.60
	0.40
	0.00
	0.00
	0.50
	0.50
	0.00
	0.00

	TS
	0.00
	0.90
	0.10
	0.00
	0.00
	0.90
	0.10
	0.00

	TH
	0.00
	0.00
	0.95
	0.05
	0.00
	0.00
	0.95
	0.05

	PH
	0.03
	0.05
	0.00
	0.92
	0.00
	0.00
	0.00
	1.00


Table 1: Sample daily housing status transition probabilities

These transition probabilities can be used to generate a distribution over time of the post-disaster housing status of the impact area population (see Figure 3). This figure shows that the utilization of emergency shelter peaks on the day of the disaster and declines rapidly thereafter. However, this decrease in the utilization of emergency shelter does not produce immediate increases in occupancy rates for permanent shelter. Indeed, the proportion of the affected population in permanent shelter continues to decline because many households must move to this state through the two intermediate housing status categories. The transition probabilities in Table 1 indicate that the displaced population continues to rise, reaching a delayed peak some days after impact. The results of this model are generally consistent with Bolin’s (1993) finding that it took nine days for shelter occupancy to peak after the Whittier Narrows earthquake.  
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Figure 3: Impact Area Residents’ Changes in Housing Status Over Time

Lower income households’ high levels of hazard exposure are frequently compounded by the fact that their houses are more likely to be destroyed because the structures were built according to older, less stringent building codes, used lower quality construction materials and methods, and have been less well maintained (Bolin and Bolton 1983). Because lower income households have fewer resources on which to draw for recovery, they also take longer to transition through the stages of housing, sometimes remaining for extended periods of time in severely damaged homes (Girard and Peacock 1997). Indeed, they sometimes are forced to accept as permanent what originally was intended as temporary housing (Peacock, Killian and Bates 1987). Consequently, there might still be low-income households in temporary sheltering and temporary housing even after high-income households all have relocated to permanent housing (Berke, Kartez and Wenger 1993; Rubin, Sapperstein and Barbee 1985).

Business Recovery

Several studies of the economic impacts of environmental disasters have examined the ways in which individual business prepare for, are disrupted by, and recover from these events. Dahlhamer and D’Souza (1997), Dahlhamer and Reshaur (1996), Drabek (1991, 1995), Lindell and Perry (1998), Mileti, Darlington, Fitzpatrick and O’Brien (1993), Tierney (1997a), Tierney and Dahlhamer (1998), and Whitney, Dickerson, and Lindell (2001) studied the adoption of hazard adjustment (hazard mitigation, emergency preparedness, and disaster recovery preparedness) measures for environmental hazards. Specifically, older, larger (measured by the number of employees), and more financially stable businesses are more likely to adopt hazard adjustments, as are businesses in the manufacturing, professional services, and finance, insurance and real estate (FIRE) sectors. These studies have found that disasters disrupt business operations through a variety of mechanisms. Direct physical damage to buildings, equipment, vehicles, and inventories has obvious effects on business operation. It might be less obvious that disruption of infrastructure such as water/sewer, electric power, fuel (i.e., natural gas), transportation, and telecommunications frequently forces businesses to shut down in the aftermath of a disaster (Alesch, Taylor, Ghanty, and Nagy 1993; Kroll, Landis, Shen, and Stryker 1990; Tierney 1997b; Tierney and Nigg 1995; Webb, Tierney, and Dahlhamer, 2000). For example, Tierney (1997b) reported that extensive lifeline service interruption after the 1993 Midwest floods caused a large number of business closures in Des Moines, Iowa even though the physical damage was confined to a relatively small area. Perhaps the least obvious effects of disaster impact are population dislocation, losses in discretionary income among those victims who remain in the impact area—which can weaken market demand for many products and services—and competitive pressure from large outside businesses. All of these indirect effects cause small local businesses to experience a high rate of failure in the aftermath of a disaster (Alesch and Holly, 1996; Alesch, Holly, Mittler, and Nagy, 2001). Indeed, these factors can produce business failures long after the precipitating event, especially if the community was already in economic decline before the event (Bates and Peacock 1993; Durkin 1984; Webb, Tierney, and Dahlhamer, 2002). Thus, businesses that were marginally profitable before a disaster strikes are more likely to close immediately after the event. Small businesses, in particular, have been found to experience more obstacles than large firms and chains in their attempts to regain their pre-disaster levels of operations. Compared to their large counterparts, small firms are more likely to be located in non-engineered buildings, depend primarily on neighborhood customers, lack the capacity to design and implement hazard management programs, lack the financial resources needed for recovery, and lack access to governmental recovery programs (Alesch and Holly, 1996; Alesc, et al., 2001; Dahlhamer and Tierney, 1996, 1998; Durkin 1984; Kroll et al., 1990). 

There also is variation among business sectors in their patterns of recovery. Whereas wholesale and retail businesses generally report experiencing significant sales losses, manufacturing and construction companies often show gains following a disaster (Durkin, 1984; Kroll et al., 1990; Webb et al., 2000). Moreover, businesses that serve a large (e.g. regional or international) market tend to recover more rapidly than those that only serve local markets (Webb et al., 2002). 

This discussion of vulnerability allows us to conceptualize changes in production, sales, and profits and, thus, the dynamics of business recovery. In particular, four cases can be used to illustrate firms’ variation in their post-disaster sales levels. According to Figure 4, gains  and losses in sales (the ordinate or y-axis) over time (the abscissa or x-axis) are defined by the area enclosed within the (vertical) disaster line, the (horizontal) pre-disaster sales level, and the (diagonal) recovery curve. Gains are represented by the size of the area above the pre-disaster sales level and losses are represented by the size of the area below the pre-disaster sales level (the shaded area in each panel). The first case is defined by businesses in the impact area that have minimal hazard vulnerability. Such businesses—professional services are a likely example—experience only small decreases in sales after disaster impact and return quickly to their pre-disaster levels (Figure 4a). The second case consists of businesses that also are in the impact area, but have moderate vulnerability. Such businesses—large manufacturers, for example—experience a larger initial drop in their sales levels and their recovery takes a longer time (Figure 4b). Tourism oriented businesses may also suffer initial losses and take some time to recover to their prior level of profitability because they may be stigmatized in the aftermath of a disaster and can take several seasons to shed the image of danger. 

By contrast, the third case consists of businesses that experience initial sales losses because they are inside (thus experiencing direct losses) or near (thus experiencing indirect losses) the impact area. However, they later experience an increase in demand for their products/services during disaster aftermath (Figure 4c). Recovery–related businesses in the building construction, construction materials, and hospitality (e.g., hotels and restaurants) industries exemplify a pattern in which an initial loss (e.g., due to minor damage or infrastructure disruption) is rapidly restored and followed by increased sales. The final case describes recovery-related businesses that are just outside the impact area. Not only do they avoid any initial losses, but they also can take advantage of expanded demand in the disaster stricken community and reap gains in the aftermath of the disaster (Figure 4d).
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Figure 4: Patterns of business recovery process and sales changes after environmental disasters

Role of Federal and State Governments

Although much of the burden of disaster recovery falls on local governments, federal and state agencies play significant roles as well. The main factor affecting their level of involvement is the scope of the event. In large events, a Presidential Disaster Declaration is forthcoming and a broad range of programs is opened up for relief and reconstruction. In smaller disasters, the state governments can still play significant roles in assisting the local governments. In large disasters that do receive a Presidential Disaster Declaration, the state plays a coordinating role, working with both federal and local governments. A 1998 NEMA survey indicated that while 1% of disasters receive a PDD, 19% receive state disaster declarations. Thus the federal government is only involved in a few disasters each year, yet the additional funding it can bring provides it with a major opportunity to influence state and local behavior during the recovery period. Disaster response may be mostly over before the PDD is granted, and preparedness is carried on at the local level with some state involvement and modest levels of federal involvement, but during recovery, federal help is welcome.  The Recovery Function Annex of the Federal Response Plan of January 2003, available on the DHS website (http://www.dhs.gov/dhspublic/), lists 71federal disaster recovery programs that are administered directly by the DHS or by dozens of other federal and volunteer organizations. The following discussion is not exhaustive, but gives a brief overview of some of the key programs.
The lead agency at the federal level is FEMA, which was placed in the new Department of Homeland Security in 2002 and renamed the Emergency Preparedness and Response Directorate. Other federal agencies  may be called upon when a Presidential Disaster Declaration is granted, including the Small Business Administration, the US Army Corps of Engineers, the Department of Housing and Urban Development, the National Oceanographic and Atmospheric Administration, and the Economic Development Administration, among others. Each of these agencies has specific disaster recovery programs that it funds.

The Federal Response Plan provides for the establishment of Disaster Field Offices in the disaster region. Emergency Response Teams (ERTs) are located in the DFOs and these include an Operations Section, which coordinates federal, state and voluntary efforts. The ERT Operations Section has a Human Services Branch that is responsible for needs assessment; establishment of Disaster Recovery Centers; initiation, coordination, and delivery of recovery programs authorized by the Stafford Act; and managing DHS and state grant programs. There is an Infrastructure Support Branch that deals with restoration of public utilities and other infrastructure services. There is also a Deputy Field Coordinating Officer for Mitigation, who coordinates with the Infrastructure Support Branch and otherwise promotes mitigation and preparedness activities.

The main types of programs providing recovery assistance are Individual Assistance, Infrastructure Support (formerly Public Assistance), and Hazard Mitigation Grant Program. Individual Assistance is available to households through the Temporary Housing Assistance program, Individual and Family Grants, Disaster Unemployment assistance, legal services, special tax considerations and crisis counseling programs. Individuals and businesses can receive aid through the Small Business Administration Disaster Loans program, which can provide help with repairs to housing, businesses, and economic losses. In the past, many of these programs were unavailable to low-income households, who tend to rent rather than own their housing and failed to qualify for loans because of their low incomes and lack of collateral. The Individual and Family Grant Program was intended to fill the need for a program targeting those whose needs were not being met by the SBA loan program, private insurance, or NGO assistance. The amounts awarded tend to be small, however.

Public Assistance programs offered through the Infrastructure Support Branch are targeted at state and local governments, certain non-profit organizations that provide emergency services, and Indian Tribes. These programs support the repair or replacement of public facilities damaged by disaster. They may be classified as Emergency Work, under Category A (Debris Removal) or Category B (Emergency Protective Measures), or Permanent Work, under Category C (Roads and Bridges), Category D (Water Control Facilities), Category E (Buildings and Equipment), Category F (Utilities), and Category G (Parks, Recreational Facilities, and Other Items).

Assistance provided under the Hazard Mitigation Grant Program has increased in importance since the passage of the Disaster Mitigation Act of 2000, which requires local governments to identify potential mitigation measures that will be incorporated into the repair of damaged facilities in order to be eligible for pre- and post-disaster funding. This represents a shift from previous FEMA policies that inhibited the implementation of mitigation measures because repairs were only funded to the level of pre-disaster conditions. The recent shift is putting more emphasis on activities eligible under Section 406 of the Stafford Act, known as 406 mitigation. These activities include mitigation planning, hazard mapping, development of building codes, development of training and public education programs, establishing Reconstruction Information Centers, and assisting communities to promote sustainable development.

State Governments vary widely in the level of attention and resources that go to disaster recovery and planning for recovery. Some states have established programs that provide assistance to households and local governments for recovery from disasters that do not receive a PDD. In order to support these programs, some states have created state disaster funds and have designated several state-level departments to provide resources and expertise that are available during recovery. Examples include state planning departments, which can provide data or guidance on integration of sustainable development and recovery; state environment departments which might have coastal management programs or water quality programs; and state economic development agencies, which might administer Community Development Block Grants applicable to repairs on low income housing.

States can fund their programs through the creation of state disaster funds, but only about half the states have done so. Typically, state legislatures have appropriated funds after disasters on the basis of need. Another type of disaster fund is the disaster trust fund, which creates a revenue generating source by dedicating a percentage of sales taxes or other revenues to the fund.

Local Government Recovery Functions
Local governments usually bear most of the burden of disaster recovery because only a small percentage of the requests for Presidential Disaster Declarations are granted. Thus, local governments should prepare to undertake a variety of functions during a disaster recovery process, understanding that they might not receive any aid from higher levels of government for disasters with a small impact ratio. The main functions a government must undertake after a disaster can be divided into four main groups: disaster assessment, short-term recovery, long-term reconstruction, and recovery management.

Disaster Assessment

Disaster assessment includes both physical and social impact assessment. Physical impact assessment is usually called “damage assessment,” and must be done for residential, commercial, and industrial buildings as well as for infrastructure such as roads, water treatment plants, and communications infrastructure.

There are three basic types of assessment. The first type is rapid assessment, which identifies the areas affected by the disaster, categorizes the level of impact, and produces specific requests for assistance from other local jurisdictions, state, and federal government. A rapid assessment is done using available police, fire, and public works personnel—both on shift and recalled to duty—to conduct assessments in predetermined geographic sectors of the community. Supplementary data can be provided for a rapid assessment from the private sector organizations that own or operate lifelines and critical facilities. It is important to assess the need for lifesaving activities very quickly, so this assessment should be completed within one to three hours. This involves identification of collapsed buildings requiring search and rescue operations, the potential for secondary hazards such problems in chemical plants due to an earthquake, and the status of lifelines and critical facilities.

The second type of assessment is the preliminary damage assessment, which is designed to produce counts of destroyed, severely damaged, moderately damaged, and slightly damaged structures in support of a request for state and federal disaster declarations. A preliminary damage assessment assigns local government personnel to conduct windshield surveys along pre-determined routes, and breaks down the counts of damaged residential structures by income levels and structural categories (single family, mobile home, multi-family). Buildings can then be tagged red, yellow or green depending on the level of damage and occupant safety, with red-tagged buildings being unsuitable for occupancy. A preliminary damage assessment should also include estimates of percentages of households with insurance coverage because this will affect the speed with which affected individuals and communities are able to replace their housing. This level of assessment should be completed within a few days, depending on the size and accessibility of the impact area, and the number and prior training of the damage assessment teams.

Finally, a site assessment is meant to produce detailed estimates of the cost to repair or replace each affected structure. This information is used to support requests for federal assistance to the owners of the damaged property. It includes assessment of losses to residential properties in order to understand both the level of need for temporary shelter and temporary housing and for repair assistance. Losses to businesses are assessed in order to understand the level of need for repair assistance and economic injury assistance. Losses to public property must be assessed in order for the community to apply for repair assistance. Site assessments require technically trained personnel such as architects, structural engineers, and building inspectors. All of these personnel can usually be drawn from city staff, but additional personnel might be recruited from other local organizations or called in from outside the community (e.g., through mutual aid agreements with other jurisdictions or memoranda of agreement with professional societies). The assessment may take a few weeks, depending on the size and accessibility of the impact area as well as the number and training level of the assessment teams. These methods of damage assessment can be compared to the procedures of cost estimation hat are used in routine construction projects, as shown in Table 2.

	Damage Assessment
	Routine Cost Estimation

	Rapid Assessment
	

	Preliminary Damage Assessment
	

	Site Assessment
	Preliminary Cost Estimate

	
	Detailed Cost Estimate


Table 2: Function of Post-Disaster Assessments

In preparing for the necessary damage assessments, staff from local government departments should be assigned to Damage Assessment Teams (DATs). Their numbers should be augmented as needed by staff from local private sector organizations and neighboring jurisdictions through memoranda of agreement or other contractual arrangements. All DAT members should be trained in a common assessment methodology in order to speed up the process and generate results that are comparable across all DATs within the jurisdiction.

The effects of disasters are not confined to physical damage. In addition, affected communities must assess the needs of those individuals and groups who have lost property, been injured, or lost family members. This is called a victim’s needs assessment, and should begin during the pre-impact recovery planning process. The first step is to identify the community’s vulnerable segments, which may be defined as specific locations and neighborhoods, or types of households and businesses. The local jurisdiction should assign staff to Victims’ Needs Assessment Teams (VNATs) and supplement them with staff from other organizations. These supplementary staff should be assigned by contract with NGOs and CBOs, and trained together with the government staff in methods of victim needs assessment. It should be noted that the lower the savings rate, the higher the need for public assistance to finance housing recovery is expected to be. The savings rate in the U.S. is low, so the VNATs should be prepared to deal with large numbers of households needing housing recovery assistance of some sort.

Short-term Recovery

The process of short-term recovery begins with establishing priorities for the prompt removal of debris, restoration of infrastructure, and community reconstruction. Communities must decide which community segments—residential, commercial, industrial, governmental, or infrastructure—should be addressed first. Policies should be established before a disaster strikes to determine which structures will be eligible for reoccupancy permits based upon the percent damage to the different elements of the building—foundation, roof and trusses, exterior walls, interior walls, floors and flooring materials, plumbing, electrical systems, heating and air conditioning systems. 

After a disaster, there is frequently a large number of partially destroyed buildings that need to be cleared away in order to make way for new construction. Policies should be established for emergency demolition ahead of the disaster. These policies should include written contracts to be signed with demolition companies, and require the involvement of legal counsel to assure that the administrative process respects personal property rights. In addition, historic preservation personnel must be part of the demolition approval process to assure that historic structures are preserved as much as possible.

The large number of requests for building repair permits following a disaster can overwhelm a local code enforcement department. In preparation for this eventuality, an emergency permitting process should be established. This policy should include a 30-day moratorium on permits for substantial repairs involving 50% or more of the pre-impact evaluation. This allows time for the city to evaluate the properties and areas involved, and establish policies for improving the building stock as needed. Guidance should be provided on the reconstruction of nonconforming uses, which are structures that do not meet the zoning requirements for their geographic areas. Usually these are older structures whose construction preceded the establishment of the current zoning requirements and, thus, are “grandfathered”. Guidance also should be provided on mitigation requirements such as the elevation of structures located in floodplains. Permit office staff should be augmented with staff from other jurisdictions and the private sector as needed. The process should be streamlined as much as possible by, for example, placing permit staff in the Disaster Assistance Center. The streamlined process should be in place for a limited time period, often 90 days after impact, that has been established before a disaster strikes. Local jurisdictions may consider deferring application fees during this period. 

Sites need to be identified ahead of time for temporary housing, which may be needed for as much as a year (or more in some cases). Donation management sites and debris sorting sites should be established, as well as debris disposal sites where as much as 5 years worth of solid waste can be accommodated. Management of debris removal is complicated in situations where the site may be considered a crime scene, or where evidence must be gathered in a systematic manner as in investigations of airline crashes or train derailments. In such cases, debris removal may be delayed, and temporary sorting sites may be needed to separate out evidence from unneeded debris.  Sites for Disaster Assistance Centers must be designated, capable of housing financial aid assistance (including grants, loans, tax deductions/deferrals), in-kind assistance (food, clothes, bedding), and legal and technical assistance. Primary and augmentation staff must be identified during the planning process for all of these sites, including the donations management, debris sorting, debris disposal sites and the DACs.

Long-term Recovery

When planning for long-term disaster recovery, the feasibility of applying hazard mitigation measures in the vulnerable locations should be examined. These include community protection works, alternative land uses, and improved building codes. Community protection works provide area protection through structural features such as dams, levees, stream channelization for floods, and drain fields and retaining walls for landslides. Alternative land uses can reduce the total population and property at risk, sometimes through undeveloping an area. This can be accomplished through purchase of private property, purchase of development rights, relocation of public facilities and other infrastructure away from hazardous areas, and redirection of new capital improvements away from hazardous areas. Improved building codes can reduce the physical impact of a disaster on those structures that are located in the risk area. These codes provide for the elevation of structures in the flood plain, increasing disaster resistance of the building envelope, and increasing the resistance of “soft spots” in the structure.

A Recovery Task Force can be an important part of an effective, rapid disaster recovery process. This task force should be established before a disaster, during the recovery planning process. Personnel should be designated to serve on the task force, including a chairperson and a lead agency, usually the local planning department. The Chief Administrative Officer of the task force, usually the city mayor or the county executive, should publish a planning directive, and the Task Force chairperson should establish a planning schedule. Many government and private sector individuals should be members of the Recovery Task Force, including the directors of the local planning, building, public works, engineering, parks and recreation, economic development, finance, housing, and social services departments, as well as the jurisdiction’s Public Information Officer. If there is a watershed district, the manager should be a member, as should officials from local utility companies, other local business organizations, religious and charitable organizations, and representatives of neighborhood associations.

Agreements with NGOs should be made during the planning process for support in disaster recovery, as well as mechanisms for public participation in planning for reconstruction of the community. These organizations can provide financial and in-kind support, as well as legal and technical assistance. The typical NGOs in the U.S. include the American Red Cross, the Salvation Army, and others involved with the National Voluntary Organizations Active in Disasters. It is important to create mechanisms that will facilitate public participation in the recovery planning process because the fabric of society can be significantly affected by a disaster and disaster recovery. General information can be distributed through the mass media, and brochures can be targeted at individuals and organizations located in vulnerable zones (before a disaster strikes) or impact areas (after a disaster strikes). Telephone hotlines can be useful for answering questions about the recovery process, and a full time Public Information Officer should be on staff at the Disaster Assistance Center. Public meetings should be held frequently to involve community residents in the reconstruction planning process. 

Without having established evaluation procedures, few lessons are likely to be learned and applied to improving a community’s resilience. The Recovery Task Force should establish a “Lessons Learned” subcommittee with procedures for studying the event and a well-defined scope for its report. Issues to be considered should usually include land use practices, building construction practices, infrastructure location and replacement, as well as the capital improvements program. The delivery date of the report should be set fairly early, perhaps 30 days after the disaster, so that recommendations can be incorporated into the recovery process.

After a disaster strikes, the Recovery Task Force should ensure that the measures described above are implemented. Security of the damage area should be established, damage assessments and victim needs assessments should be conducted and structures should be tagged according to their damage classification. Uninhabitable structures must be condemned, and a 30-day moratorium on building permits should be put in place immediately. Demolition of condemned structures and removal of debris should be completed as soon as possible to clear the way for reconstruction and prevent health and safety hazards from accumulating. Public information should flow constantly to disaster victims, and be monitored for effectiveness. Temporary housing and infrastructure restoration are should be provided as soon as possible after a disaster.

Implementation of long-term reconstruction planning means setting in motion the procedures developed during the pre-impact recovery planning process. Severely damaged and destroyed properties can be acquired, as can development rights, in order to reduce the extent and severity of future disasters. A community might choose to facilitate voluntary relocation out of hazardous areas, but capital improvement plans for the location of public facilities and infrastructure expansion can be revised to direct growth to safer locations. Road width and access regulations may also need to be established or revised at this stage. Restrictions on the use of lots can be used to reduce population densities by “downzoning,” and setbacks can be used to maximize distances from hazards. Landscaping and vegetation requirements can be established to reduce potential for flooding, landslides, or fires. Building codes may be revised to increase elevations, building envelope resistance, or building “softspot” resistance.

Disaster recovery is a critical time in the life of a community. In the case of major loss of life or of major damage to a community’s stock of historic buildings, the sense of loss can be tremendous. Communities frequently derive some collective solace from the establishment of a memorial structure or for the definition of a memorial day to be commemorated annually. These disaster memorials can play an important part in the recovery of a community’s sense of identity and pride, and should be considered when a community has suffered a traumatic event. They must be planned and developed in a carefully designed, transparent, and participatory process in order to be effective instruments of community healing.

Some segments of a community may suffer more enduring psychological effects. These effects are usually not debilitating but are, rather, part of the normal process of grieving people use to understand and assimilate important, traumatic events. In some cases, individuals and groups may need extra attention if they show signs of long-standing problems due to the disaster. Groups such as young children and people with pre-existing mental conditions should be monitored. Professionals involved in particularly difficult search operations and medical personnel who handle extraordinary work loads during disaster periods may also benefit from post-disaster counseling.

In spite of careful planning, recovery processes may be more complicated than expected. In some cases, emergent groups are formed to meet needs that are not being met by government agencies or established NGOs. There may be geographic areas that believe they are being neglected, or groups of individuals that share common needs that have not been anticipated. In such cases, these groups may organize themselves to address unmet needs or can be established with the aid of an existing NGO. Such groups should be incorporated into the ongoing recovery decision process in order to learn from their knowledge about the unmet needs and ensure that there is an equitable distribution of disaster recovery resources. 
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Figure 1: The emergency management process
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