Earthquake Mitigation for Hospitals:
Workshop

Part 7 - Planning and Managing the
Process
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Slide 1 – Part 7 Title Slide
The implementation of a mitigation program requires effective planning as well as the integration of many managers within a hospital organization.  In this section we will look at the planning and managing aspects of implementing a facility mitigation program.  
Note to Instructor:
It is suggested that questions from the audience be once again encouraged as they come up to facilitate workshop interaction among the participants.  The instructor may want to open up this session by asking if any of the participants has developed a mitigation plan and request they share some of the specifics with the rest of the workshop attendees.



Planning and Managing the Process
of Seismic Risk Reduction

Planning for earthquake risk reduction
requires a coordinated and integrated

effort by facility managers, risk
managers, and financial managers.
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Slide 2 – Planning and Managing the Process
Planning for earthquake risk reduction in hospitals requires a coordinated and integrated effort by facility managers, risk managers, and financial managers.  Your organization’s senior management may have requested you, the manager, to make a recommendation to address seismic safety in your hospital facility or may have made a decision to address it, or there may already be a seismic safety program in place.  This section discusses the planning process of seismic risk reduction and presents specific activities that will accomplish the goal of seismic risk reduction.  These activities are best integrated into an on-going hospital facility management process.  This portion of the workshop addresses Part B of the FEMA 396 document.
A key point to remember as we proceed through this session is that an organization’s earthquake risk reduction needs are achieved in a much more cost-effective manner when an integrated effort is performed by the organization’s facility managers, risk managers, and financial managers.  
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Slide 3 – Planning and Managing the Process (Cont.)
A typical facility management process for existing hospital buildings consists of seven phases that consist of distinct activities within each phase. This diagram represents a generalized model, but does capture the major elements of the facility management process.  These seven phases include:
Acquisitions, which include due diligence actions
Current building Use, involving facility occupancy, facility operations, facility maintenance activities, and facility assessments
Accreditation, addressing compliance issues with the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) or other regional and local accreditation bodies
Planning, which includes strategic long-term planning and facility planning
Budgeting for capital improvements, maintenance of existing facilities, and insurance
Funding management, looking at financing of capital for new facilities, on-going facility maintenance and insurance budgets
Implementation of approved capital and maintenance activities. 
This process is sequential, progressing from acquisition through implementation for any given facility.  A healthcare organization that has a large inventory of buildings is likely to have ongoing activities in each of these different phases. 
The facility management process provides a known framework to a hospital organization in managing the facilities.  The goal of this workshop is to introduce cost-effective opportunities to integrate seismic rehabilitation activities – mitigation – into a known facility management process.      
Let’s look at each of these managing processes in a little more detail.
  


Current Maintenance & Maintenance & Maintenance &
Building Rehabilitation Rehabilitation Rehabilitation
AQUISITION USE ACCREDITATION PLANNING BUDGETING FUNDING IMPLEMENTATION

Acquisition

Hospital buildings and their professional
staffs are often acquired as part of a single
transaction. The process that
precedes an acquisition Is intended to identify
and quantify all the liabilities or potential
liabilities related to the asset being acquired.
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Slide 4 – Acquisition
The first phase of the generalized facility management model is Acquisition.  Today’s environment has many organizations merging and being acquired.  Prior to the acquisition, a process of due diligence is typically performed by various experts to identify and quantify all the liabilities or potential liabilities of the asset being acquired.  While seismic safety is likely a low priority on an organization’s reasons to acquire a facility, the due diligence process offers a cost-effective opportunity to understand the earthquake risk of the building and nonstructural equipment and systems prior to purchase.  
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AQUISITION USE ACCREDITATION PLANNING BUDGETING FUNDING IMPLEMENTATION

Use

The use phase of facility management

Includes:
Occupancy: healthcare delivery and support
Operation: facility support

Maintenance: enable Occupancy and
Operation to continue over time

Assessment: facility survey and inspection
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Slide 5 – Use
Current building Use addresses existing facilities.  Understanding the occupancy of a facility is critical in defining the type of facility and operations conducted as well as the necessary earthquake safety required during and following an earthquake event.  An emergency room operation requires different facility operating parameters than a health care clinic.  This extends to the operation and maintenance activities conducted as well as the importance of the post-earthquake performance of each facility.  A functioning emergency room will be greatly needed following a major earthquake, where as a health car clinic would not necessarily be needed immediately following a major event.  
Opportunities for mitigation include marrying and performing partial seismic surveys and assessments with a normal routine facility survey such as a fire protection review.  
.   
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Accreditation

The accreditation phase of facility
management consists of a variety of
evaluation and inspection activities.
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Slide 6 – Accreditation
The accreditation process for hospitals requires a variety of evaluation and inspection activities in addressing compliance requirements.  Opportunities for seismic screening and evaluation can support and enhance the demonstration of compliance with Joint Commission on Accreditation of Healthcare Organizations (JCAHO) Environment  of Care (EC) standards EC.1.4 and EC.2.4.  The EC standards require hospital, ambulatory care, behavioral health, home care, and long term care organizations to develop and implement a management plan that ensures effective response to emergencies affecting the delivery of healthcare.  These compliance activities offer opportunities to integrate seismic screening and seismic evaluation to yield a more sophisticated vulnerability analysis to the emergency management plant required for accreditation.  
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Planning

The planning phase consists of
projecting and forecasting future needs
In two separated but related areas:
Healthcare planning
Facility planning
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Slide 7 – Planning
Planning offers the opportunity to include seismic safety and performance into the healthcare and facility planning process.  The healthcare planning process considers many factors in making decisions as to the type of healthcare services to be provided and in which existing facilities.  Knowing the current expected seismic performance of an existing facility can greatly assist in the healthcare planning process.  
Similarly, when planning for new facilities, the desired seismic performance should be incorporated into the decision process for the facility.  This should not be an after thought, but a dedicated effort to decide on the level of earthquake performance that is desired for the facility.  Planning offers the opportune time to integrate seismic performance.  
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Budgeting

The budgeting phase consists of the

projection of future financial resources
required to meet future needs In three
areas relevant to facility management:

Capital
Maintenance
Insurance
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Slide 8 – Budgeting
Budgeting offers several opportunities to include seismic safety and performance into healthcare facilities.  Understanding the earthquake risk to existing facilities assists in developing mitigation plans and cost-effectively integrating the implementation of those plans into capital improvement and maintenance budgets.  Understanding the existing earthquake risk to healthcare facilities also assists risk management in procuring the appropriate levels of earthquake insurance.  
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Funding

The funding phase consists of obtaining
the financial resources to meet hospital
needs. The funding of hospital capital,

maintenance, and insurance budgets can
come from various sources:

Revenue Interest iIncome
Bonds Taxation
Grants
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Slide 9 – Funding
Funding is always the most difficult part for any organization.  This applies to not only operational needs, but the inclusion of seismic mitigation actions.  Funding can come from several sources including revenue, interest income, debt, taxation, or grants.  This last source should be researched as healthcare facilities are extremely important emergency response and care facilities needed following a major earthquake event.  FEMA recognizes this and annually awards grant funding for earthquake mitigation projects.  One such program is the Pre-disaster Mitigation or PDM program.    
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Implementation

The implementation phase includes
design and construction in four
categories of projects:

New building construction
Building acquisition
Capital improvement
Maintenance
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Slide 10 – Implementation
Planning, budgeting, and funding have been successful in identifying and allocating funds to perform earthquake mitigation, but what is the best way to implement seismic mitigation?  The implementation phase offers four main areas for implementing seismic mitigation.  These are:
During new building construction.  Let’s do it correctly, right out of the ground.  This is the most cost-effective and requires the least cost and time to implement earthquake mitigation.
During building acquisition prior to building turnover and occupancy.  This offers an opportune time to implement seismic mitigation prior to occupancy.
During capital improvement projects.  An example is a wing addition or floor remodeling to an existing facility.  Incorporate for implementation seismic safety strengthening measures during design and construction.  The area has already been planned and made available for construction, why not include seismic strengthening at the same time.
During maintenance activities.  If new equipment and systems are being installed or replaced, implement seismic strengthening at the same time.  This is very cost effective.
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Slide 11 – Overview of Seismic Risk Reduction
This slide illustrates various options for seismic risk reduction.  The most important consideration for earthquake safety in hospital buildings is to reduce the risk of catastrophic structural collapse.  Most likely in existing vulnerable buildings, structural collapse poses the greatest threat to life in a major earthquake.  Choosing the method of protection from structural collapse in a deficient building requires two critical decisions, recognizing that Do Nothing is not an option:
Replace or Rehabilitate.  If you decide to replace a building, new construction is carried out according to modern codes and can be assumed to meet  current safety standards.  However, financial constraints, historic preservation concerns, and other community interests may make the replacement option infeasible.  In this case, rehabilitation should be considered.
Single-stage Rehabilitation or Incremental Rehabilitation.  If the rehabilitation option is chosen, there are still issues of cost and disruption associated with the rehabilitation work.  The cost of single-stage seismic rehabilitation has proved to be a serious impediment to its implementation by many healthcare organizations.  Incremental seismic rehabilitation is specifically designed to address and reduce the problems of cost and disruption.  
We will be talking more about this latter or Incremental Rehabilitation process throughout the afternoon.




Planning and Managing the Process of
Seismic Risk Reduction

10 specific activities can be added to
the facility management process to
Implement an incremental seismic
rehabilitation program.

O additional activities can be added to
further reduce seismic risk.

There are two ways to start reducing
seismic risk. EQ drills, contents
mitigation
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Slide 12 – Planning and Managing the Process of Seismic Risk Reduction
Incremental rehabilitation phases seismic rehabilitation into an ordered series of discrete actions implemented over a period of several years, and whenever feasible, these actions are timed to coincide with regularly scheduled repairs, maintenance, or capitol improvements.  Many incremental seismic rehabilitation measures can be initiated in the near-term as a component of planned maintenance and capital improvement with only marginal added costs.  Getting started as soon as possible on a program of earthquake safety demonstrates recognition of responsibility for hospital safety and can provide protection from liability.  
As you will see, seismic risk reduction encompasses many activities.  There are 10 specific activities that can be integrated into an existing facility management process.   
Due diligence analysis	6.   Seismic rehabilitation planning for specific 	      buildings
Seismic screening	7.   Staging seismic rehabilitation increments
3. 	Seismic evaluation	8.   Budget packaging
4. 	Emergency management planning for accreditation	9.   Bond packaging
5. 	Developing a risk reduction policy	10. Seismic rehabilitation project management

The additional 9 activities include:
Responding to occupant concerns	6.  Coordinating with risk and insurance managers
Emergency management/response planning	7.  Becoming familiar with applicable codes
Emergency management/mitigation planning	8.  Establishing and maintaining a roster of design 	      earthquake professionals
Developing a risk reduction policy	9.  Negotiating code enforcement.
Incorporating Federal and State mandates and programs	

We’ll see how these can be integrated into an existing healthcare’s facility management process.



Elements of an Incremental Seismic
Rehabilitation Program
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Slide 13 – Elements of an Incremental Seismic Rehabilitation Program
Let’s take a look at some of the key elements of an incremental seismic rehabilitation program.
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Slide 14 – Elements of an Incremental Seismic Rehabilitation Program
Here is the healthcare facility management chart we have discussed.  Overlaid on the chart is the specific seismic rehabilitation activities integrated into the facility management process.  
Let’s look at each of these in a little more detail.




Maintenance & Maintenance & Maintenance &
Rehabilitation Rehabilitation Rehabilitation

BUDGETING FUNDING IMPLEMENTATION

Due Diligence Analysis

Due diligence should include a probabilistic
analysis of potential earthquake risks:

Building stability

Site stability

Building damageability
Building content damageabillity
Business interruption

Resource: ASTM E 2026
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Slide 15 – Due Diligence Analysis
Any new acquisition involves a due diligence or pre-purchase inspection.  In regions of high and moderate seismicity, the due diligence for a facility should include a probabilistic analysis of potential earthquake risks.  Such an analysis considers damage from earthquakes of all levels of intensity, and will provide information on seismic vulnerabilities in the building.  The analysis will typically address:
Building stability
Site stability – faulting, liquefaction, settlement, and landslide hazards
Building and nonstructural equipment and system vulnerability
Impacts to business interruption, which should also be assessed.
If the building is acquired, the due diligence analysis will provide information for the initiation of a full seismic assessment.  Probabilistic analysis, because of its detail and scope, will be more expensive than more simplistic Probable Maximum Loss (PML) analysis.
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Seismic Screening

Seismic screening of a healthcare
organization’s building inventory can be
Incorporated into other building assessment
activities:

Determine building structure type

Relative vulnerability score of each
ouilding

Resource: FEMA 154
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Slide 16 – Seismic Screening
Following building acquisition, seismic screening of the healthcare organization’s building inventory is the first step of the incremental seismic rehabilitation process.  This is critically important as it provides two very key elements of information necessary to begin a seismic rehabilitation program.  These two elements are:
  Relative seismic risk of the facilities
  Ranking or prioritization of the facilities, depending upon the risk
This process provides information on what the facility risk is, and then through ranking provides the beginning a seismic rehabilitation program by defining where to start – i.e., typically where the highest risk is.  
Additionally seismic screening activities can be integrated with other building assessment activities.  By just knowing the building structure type and using available information from FEMA 54 – Rapid Visual Screening of Buildings for Potential Seismic Hazards: A Handbook, Second Edition a rapid assessment and understanding of the risk to an organizations’ buildings can be obtained.  Building structure type is typically information Risk Management has, as this is required for insurance purposes.  Thus, this information may already be quantified within your organization.




Maintenance & Maintenance & Maintenance &
Rehabilitation Rehabilitation Rehabilitation

BUDGETING FUNDING IMPLEMENTATION

Seismic Evaluation

Seismic evaluation is an engineering
analysis of individual healthcare
buildings that have been screened as
relatively more vulnerable.

Resource: ASCE 31 (based on FEMA 310)

FEMA  Earthquake Mitigation for Hospitals: Workshop Slide 17


Presenter
Presentation Notes
Slide 17 – Seismic Evaluation
Under our USE phase of the facility management program, the Seismic Evaluation of existing facilities would be integrated.  Like facility screening, seismic evaluation is the next step in assessing risk to individual buildings.  These buildings would be those that ranked a moderate or high seismic risk in the screening process.  Those with a low risk are screened out from further evaluation.  
Seismic evaluation of individual buildings is an engineering analysis.  Guidance for seismic evaluation of buildings is contained in standard ASCE 31-03, Seismic Evaluation of Existing Buildings.  The standard provides engineering guidance on how to evaluate categories of buildings in order to identify deficiencies and determine effective rehabilitation measures.  Two levels of earthquake performance objectives are contained in ASCE 31-03, Life Safety Performance, and Immediate Occupancy, which is more applicable to healthcare organizations.
Seismic evaluation can be done by the healthcare organization’s professional staff or by an outside consulting engineering firm.
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4. Emergency

Emergency Management Planning

Emergency management planning is
required by JCAHO Environment of
Care standards. Seismic screening and
evaluation can support and enhance
demonstration of compliance with
JCAHO standards EC.1.4 and EC.2.4

Resource: ASHE, Hazard Vulnerability Analysis
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Slide 18 – Emergency Management Planning
During the Accreditation Phase, seismic screening and seismic evaluation can support and enhance the demonstration of compliance with JCAHO’s Environment of Care (EC) standards EC.1.4 and E.C.2.4.  
The American Society for Healthcare Engineering (ASHE) has developed a tool, entitled “Hazard Vulnerability Analysis,”  to help healthcare organizations develop an emergency management plan.  It is a simple matrix that lists a variety of hazards, including earthquake, and requires the rating of each in terms of its probability on a 4-point scale from “none” to “high”, risk on a 5-point scale from “low disruption” to “life threat”, and preparedness on a 3-point scale from “poor” to “good”.  The values on each scale are multiplied to arrive at a total value for each hazard.  The tool instructs the user to determine a value below which no action is necessary.  Acceptance of the risk is at the discretion of the organization.
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5. Developing a
Risk Reduction
Policy

6. Rehabilitation
Planning

7. Staging
Rehabilitation
Increments

Developing a Risk Reduction Policy

The Board of Directors should adopt a
policy statement supporting seismic
risk reduction.

Such a policy should, at a minimum,
establish seismic performance
objectives for the healthcare
organization’s various buildings.
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Slide 19 – Developing a Risk Reduction Policy
This element probably is one of the most important elements of integration.  Convincing the board of directors to adopt a clear policy statement supporting seismic safety and risk reduction sends a powerful message to the organization.  If the board is not behind seismic risk reduction, then you are likely spinning your wheels.  
The policy should at a minimum establish seismic performance objectives for the healthcare organization’s buildings.  Seismic performance objectives define the target performance of a building following an earthquake of a specified intensity.  The policy and objectives should be developed and documented as part of the seismic rehabilitation planning process.




D Current Maintenance & Maintenance & Maintenance &
Building Rehabilitation Rehabilitation Rehabilitation
AQUISITION USE ACCREDITATION PLANNING BUDGETING FUNDING IMPLEMENTATION

5. Developing a
Risk Reduction
Policy

6. Rehabilitation
Planning

7. Staging
Rehabilitation
Increments

Seismic Rehabilitation Planning

Establish seismic target performance
levels

Prioritize rehabilitation opportunities
(“worst first”)

Define rehabilitation increments

Integrate with other planned
rehabilitation work

Resource: ASCE 41 (based on FEMA 356)
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Slide 20 – Seismic Rehabilitation Planning
FEMA has yet another great tool in providing engineering guidance in developing a seismic rehabilitation program.  ASCE 41-06, Seismic Rehabilitation of Buildings includes specific techniques for analyzing and designing effective seismic rehabilitation measures.  The planning task entails four specific facility planning subtasks:
Establish seismic target performance levels:  Operational, Immediate Occupancy, Life Safety, or Collapse Prevention.
Prioritize rehabilitation opportunities.  Apply a “worst” first approach when looking at rehabilitation planning.  Focus on heavily used sections of the most vulnerable buildings housing the greatest number of occupants, as well as to areas housing critical functions and equipment.  For example, higher priorities may be given to rehabilitation of hospital areas where patients and staff spend most of their time, and to corridors, stairs and exits, which will facilitate the evacuation of the building following an earthquake.
Define increments.  Break down the specific seismic rehabilitation opportunities into discrete incremental rehabilitation measures that make sense in engineering and construction terms.  When establishing increments, consider scheduling to minimize the disruption to normal hospital operations.
Integrate with other rehabilitation work.  Link each incremental rehabilitation measure with other related facility maintenance or capital improvement work.  An example of the planning of rehabilitation with related capital improvement work would be interior space reconfiguration.  The space will likely be vacated. Integrate the rehabilitation of the above ceiling systems – install fire protection pipe bracing, safety wire the florescent light fixtures, brace the ceiling grid system, etc. while the space is vacant.  Seismic rehabilitation of the upper ceiling space may not have been planned, but is the opportune time to perform along with the interior space reconfiguration.


Target Performance Levels

Higher Performance
Less Loss

Expected Post-Earthquake
Damage State

Operational (1-A)
Backup utility services maintain
functions; very little damage (S1+NA)

Immediate Occupancy (1-B)
The building remains safe to occupy;
any repairs are minor (S1+ NB)

Life Safety (3-C)

Structure remains stable and has
significant reserve capacity;
hazardous nonstructural damage
is controlled (S3 + NC)

Collapse Prevention (5-E)

The building remains standing, but
only barely; any other damage or
loss is acceptable (S5 + NE)

Lower Performance
More Loss
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Slide 21 – Target Performance Levels
This slide is reprinted from ASCE 41 showing the differing levels of earthquake performance.  This is an expansion of the two performance levels, Immediate Occupancy and Life Safety, used in the ASCE 31 evaluation standard.  ASCE 41 allows for the pairing of various hazard levels with desired performance objectives.  Ideally, when evaluating a facility, reasonable performance objectives and expectations should be considered for moderate, severe, and rare great earthquakes.
As shown in the diagram, higher performance is associated with less loss, with the Operational Performance Objective being at the top.  This level of performance implies that the facility will have on-site utility services to maintain facility functions, as well as very little damage experienced.  



FEMA

Target Performance Levels

Target Building Performance Levels

Collapse Pervention
Level (5-E)

Overall Damage Severe

Little residual stiffness
and strength, but load-
bearing columns and
walls function. Large
permanent drifts. Some
exits blocked. Infills and
unbraced parapets failed
or at incipient failure.

General

Building is near collapse.

Nonstructural
Components

Extensive damage.

Comparison with
performance
intended for
buildings designed
under the NEHRP
Provisions for the
Design Earthquake

Significantly more

damage and greater risk.

Life Safety
Level (3-C)

Moderate

Some residual strength
and stiffness left in all
stories. Gravity-load-
bearing elements
function. No out-of-plane
failure of walls or tipping
of parapets. Some
permanent drift. Damage
to partitions. Building
may be beyond
economical repair

Falling hazards mitigated
but many architectural,
mechanical, and
electrical systems are
damaged

Somewhat more damage
and slightly higher risk.

Less damage and lower
risk.

Immediate Occupancy
Level (1-B)

Light

No permanent drift.
Structure substantially
retains original strength
and stiffness. Minor
cracking of facades,
partitions, and ceilings
as well as structural
elements. Elevators can
be restarted. Fire
protection operable.

Equipment and contents

are generally secure, but
may not be operable due
to mechanical failure or

lack of utilities.

Higher Performance
Less Loss

Operational
Level (1-A)

Very Light

No permanent drift.
Structure substantially
retains original strength
and stiffness. Minor
cracking of facades,
partitions, and ceilings
as well as structural
elements. All systems
important to normal
operations are
functional.

Negligble damage
occurs. Power and other
utilities are available,
possibly from standby
sources.

Much less damage and
lower risk.
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Slide 22 – Target Performance Levels (cont.)
This slide is an expansion of the previous slide for building target performance levels from ASCE 41; it defines the overall expected damage for each performance objective.  Let’s look at the Immediate Occupancy Level of expected damage:
No permanent drift.  Structure retains original strength.  Minor cracking of facades, partitions, and ceilings.  
This implies very minor, basically cosmetic damage to the building nonstructural architectural elements.  The building structure is fine.  
Equipment and contents are generally secure, but may not be operable due to lack of utilities.
Notice is does not say “NO” damage will occur.  There is expected to be very minor damage.  If designed to the current International Building Code, this would be the expected performance for a hospital, if designed and constructed correctly.  
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5. Developing a
Risk Reduction
Policy

6. Rehabilitation
Planning

7. Staging
Rehabilitation
Increments

Staging Seismic Rehabilitation

Increments

Incremental seismic rehabilitation affords great
flexibility in the sequence and timing of actions:

Get started as soon as possible

Even if completion takes 10-20 years, most of
the risk reduction benefit is realized

There Is a wide margin of options and it is
possible to increase the vulnerabillity for a
limited period.
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Slide 23 – Staging Seismic Rehabilitation Increments
Once the assessment and evaluations are complete and the risk is understood, the increments of rehabilitation elements are defined for integration; the next stage is the integration or staging of the rehabilitation increments into existing maintenance or capitol improvement projects.  
The key to any rehabilitation program is to start as soon as possible.  Rehabilitation will not happen overnight, and in fact will occur over many years.  This is ok, as no one knows when the next large earthquake will occur.  The point is to start from today, going forward, and adopting a seismic risk reduction attitude in every element of your organization.  If you do this, sometime in the future you will have reduced your earthquake risk significantly, and hopefully, the “big one” will not have occurred yet.
Note this last bullet.  It is possible that using this incremental approach you increase the vulnerability to a structure or nonstructural element for a limited time, where the work will be completed in a later phase of work.  This may be a reasonable risk dependent upon the increased risk incurred and the time frame planned.
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8. Budget
Packaging

Budget Packaging

Carefully plan how to present the incremental
seismic rehabllitation budgets, given political
and financial realities and Medicare’s
depreciation schedules

It is unlikely that healthcare organizations
outside California can raise funds for a
seismic rehab program for all their buildings

It may be necessary to package seismic
rehabilitation with other work to get it funded
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Slide 24 – Budget Packaging
The hospital directors and facility managers should carefully plan how to present the incremental seismic rehabilitation budgets, given the political and financial realities of the healthcare organization, and Medicare’s depreciation schedules.
Facility capital improvements and maintenance budget proposals, generated both locally at the facility and centrally at organization headquarters, are results of the facility planning process.  The budget, however, is also a vehicle for establishing funding priorities, through a board decision, a bond issue, or other process.  In actuality, organizations outside of California will likely have a more difficult time raising funds for a comprehensive seismic rehabilitation program of all their hospitals, and in fact for the incremental approach presented in this workshop.  The incremental approach will likely have to be integrated with other planned work in order to get it funded.  
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9. Bond
Packaging

Bond Packaging

Bond financing is one of five financing
mechanisms for seismic rehabilitation. It is
Important to ensure that bond-financed
Incremental seismic rehabilitation does not
Include categories of work precluded by law
or regulation.
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Slide 25 – Bond Packaging
Bond packaging must ensure that bond-financed incremental seismic rehabilitation does not include categories of work precluded by law or regulation.  


Bond Financing

Experience with bond-financed incremental
seismic rehabilitation has been limited to
school districts. Most extensive is that of
Seattle Public Schools. Seattle’s experience
may be of interest to some healthcare
organizations. Two types of bonds were
used, based on state law:

Capital Levy Bonds (smaller projects)

Capital Improvement Bonds (larger
projects)
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Slide 26 – Bond Financing
Experience with bond-financed incremental seismic rehabilitation has been limited to school districts, and the most extensive is that of the Seattle Public Schools program.  Seattle Public Schools used two types of bonds to fund its program.  Capital Levy bonds were used to fund projects with smaller seismic rehabilitation increments categorized as repair and major maintenance activities.  Capital Improvement Bonds were used to fund major projects categorized as modernization of hazardous buildings.  This distinction was necessary because of Washington state law.  Similar distinctions may be required in other parts of the country.
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Building Rehabilitation Rehabilitation Rehabilitation
AQUISITION USE ACCREDITATION PLANNING BUDGETING FUNDING IMPLEMENTATION

10. Seismic

Seismic Rehabilitation Project

Management
For iIncremental seismic rehabilitation:

Brief or train design professionals
preparing the bid documents on the
rationale behind the rehabilitation
measures

Continuity of Operations
Ensure continuity of documentation
Conduct a pre-bid conference
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Slide 27 – Seismic Rehabilitation Project Management
You’ve made it this far in assessing the seismic risk, planning and integrating the incremental elements, and have appropriated funding, but don’t relax yet.  The design professionals and construction contractors involved in implementation need to be brought up to speed on what the objectives are for this work.  This is where seismic project management is required to ensure that the desired performance objectives are met through design and the final constructed product.  Activities to assist in this process include:
Train design professionals on the desired performance objectives for the project and that they are going to be enforced. 
If there are any areas that must remain functional, these requirements should be clearly communicated to the design team.
There should be a clear and concise path of building documentation from the assessment through to the final rehabilitation design and as-built drawings as to what has been performed, the performance objectives used, etc.  This will reap major rewards years down the line when additional activities are to be performed on the building.  The documentation must identify what has been seismically rehabilitated and that anything new must satisfy the same objectives. 
Conduct pre-bid conferences with all potential contractors to explain the project and specifically the seismic rehabilitation objectives and rationale for their selection.  
As you can see, EVERYONE needs to be on the same page when it comes to the implementation of the seismic rehabilitation.  
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Slide 28 – Additional Opportunities for Seismic Risk Reduction
The additional 9 activities mentioned earlier are shown in the facility maintenance process. As shown in the chart these activities include: 
Responding to occupant concerns
Emergency management/response planning
Emergency management/mitigation planning
Developing a risk reduction policy
Incorporating Federal and State mandates and programs
Coordinating with risk and insurance managers
Becoming familiar with applicable codes
Establishing and maintaining a roster of design earthquake professionals
Negotiating code enforcement.
All of these provide additional risk reduction as well as assist in focusing the risk reduction efforts for an organization.  Many of these activities do not involve construction measures (facility strengthening), but are soft measures that will aid in the planning and response aspects of any organization.



Additional Opportunities for
Seismic Risk Reduction

Responding to Occupant Concerns

Track staff and patient concerns related to
earthguake vulnerability, as a source of
Influence

Emergency Mngmt./Response Planning

Establish a liaison with emergency
management agencies and volunteer
organizations

Emergency Mngmt./Mitigation Planning

Incorporate hospital building seismic
mitigation into the state mitigation plan
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Slide 29 – Additional Opportunities for Seismic Risk Reduction (Cont.)
Looking at each one of these 9 activities: 
Occupant concerns involve understanding what staff and patient concerns are related to earthquake vulnerability.  Something that is perceived to be a high risk by staff and patients may be more important to mitigate earlier over doing a higher priority concern due to the mental calming it will have when implemented.  Involvement by staff in the planning process will sometimes dictate a shuffling of rehabilitation prioritizations.
State or local emergency management agencies usually assign specific roles that specific hospital buildings must perform in case of natural and manmade disasters, including earthquakes.  Do you know what these roles require of your organization? If you have not already, establish a liaison with emergency management agencies as well as volunteer agencies like the Red Cross to understand community expectations for you healthcare organization. 
Similar to emergency management response planning, establish liaisons with the state and local mitigation planners.  This would include incorporating the hospital’s earthquake mitigation plan into the state’s hazard mitigation plan.  This will also assist in receiving FEMA mitigation grant monies if illegible.  


Additional Opportunities for
Seismic Risk Reduction

Developing a Risk Reduction Policy

The Board of Directors should adopt a policy
statement supporting seismic risk reduction.

Incorporating Federal & State Mandates

Become familiar with applicable requirements
Imposed on hospitals by federal and state
programs

Coordinating with Risk & Insurance Managers

Establish coordination between facility
management and risk management functions
In the organization
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Slide 30 – Additional Opportunities for Seismic Risk Reduction (Cont.)
Convince the Board of Directors to adopt a clear policy statement supporting seismic risk reduction and at a minimum the seismic performance objectives for the healthcare organization’s buildings. The policy and objectives should be developed and documented as part of the seismic rehabilitation planning process.
Become familiar with the seismic rehabilitation requirements imposed on the healthcare organization’s hospitals by Federal and State programs, currently or under discussion for the future, and take them into account in planning activities.
Coordinate with your organization’s risk and insurance managers.  Risk and insurance managers may have a direct or indirect role in budgeting phase of the facility management process with regard to decisions related to insurance as well as other budget categories.
In areas of seismic risk, the risk of building loss or damage, the risk of occupant death or injury, and the risk of healthcare organization liability must all be assessed.  The decision of whether to seek earthquake property and casualty insurance coverage and general liability coverage must be made.  Thus, integrating the risk assessment and evaluation of facilities with risk management strengthens the organization’s risk reduction program.



Additional Opportunities for
Seismic Risk Reduction

Becoming Familiar with Applicable Codes

Become familiar with any code-imposed
seismic rehabilitation requirements. Code
triggers may occur in “normal” remodeling
projects.

Establishing and Maintaining a Roster
of Design Professionals & Contractors

Negotiating Code Enforcement

Negotiate with code enforcement authorities
an optimization of life safety and risk
reduction when undertaking seismic
rehabllitation
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Slide 31 – Additional Opportunities for Seismic Risk Reduction (Cont.)
Become familiar with the seismic rehabilitation requirements imposed in your building inventory’s jurisdictions by building codes or other codes and ordinances, currently or under discussion for the future such as rehabilitation codes, and take them into account in the planning activities.  ��An example would include allowing the design professional to tell you the currently adopted design building code for a new facility is the BOCA 1999 edition.  Knowing that jurisdictions will have to adopt the International Building Code in the near future, as the BOCA is not being updated anymore, is valuable information.  You don’t want to design and construct your facility to an older code with out-dated seismic design provisions and find out once it’s complete it does not meet the recently adopted IBC design provisions.  
Establishing and maintaining a roster of design earthquake professionals for projects is another effort well spent by management.  Earthquake professionals already vetted for their expertise will become valuable when a major event occurs and you need assistance in evaluating the severity of earthquake damage to your facilities.
Negotiating an organization’s incremental rehabilitation program ahead of time with code enforcement will pay dividends down the road when phasing the mitigation construction.  Building codes impose requirements on the implementation phase in cases where repair, alteration, or additions to existing buildings, are planned.  These requirements may be enforced by a state of local agency.  Such requirements can add costs to a project and jeopardize feasibility if not taken into account.
Remember, all of these additional risk reduction activities do not involve construction measures (facility strengthening), but are soft measures that should be integrated into the overall planning process.



Additional Components of an
Earthquake Safety Program

Building Contents Mitigation

Fastening laboratory equipment

Anchoring file cabinets, storage
shelves, and other large furnishings

Restraining objects on shelves

Securing the storage of hazardous
NEEIES

Resource: FEMA E-74
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Slide 32 – Additional Components of an Earthquake Safety Program
Addressing nonstructural mitigation within a hospital or healthcare facility is an activity that is easily implemented through an existing maintenance program. FEMA E-74 Reducing the Risks of Nonstructural Earthquake Damage; A Practical Guide, Fourth Edition, is a document that discusses nonstructural components and provides a method of assessment and typical retrofit measures.  Many are implemented by non-earthquake professionals, such as a facility maintenance department.  
Many of the mitigation activities involve basic house-keeping, which goes along way in achieving good earthquake performance for nonstructural equipment and systems.  Examples include:
Fastening laboratory equipment to the bench top or walls.
Anchoring file cabinets, storage shelves and other large furnishings.  Relocating some of these items to areas where there is less traffic and occupancy is a valid mitigation measure.
Restraining objects on shelves to prevent falling.
Ensuring hazardous materials are adequately stored such that spills or leaks do not occur.



Additional Components of an
Earthquake Safety Program

Earthquake Drills
Influx of patients and casualties
Building damage
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Slide 33 – Additional Components of an Earthquake Safety Program (cont.)
A second item to implement is an earthquake safety program. We all remember the drills we had in our youth at school – Drop, Cover, Hide under a sturdy piece of furniture.  These types of plans and periodic drills should also be implemented at your organization.  These plans can be developed and updated knowing the particular risk associated with the various building stock, i.e., knowing one building is more vulnerable than another suggests that the evacuation plans and actions should be different between these two buildings.  You may well establish plans to evacuate from the vulnerable building to the much less vulnerable building.  
An additional activity might be to consider putting on retainer an engineering firm with expertise in post-earthquake damage assessments to respond to damage at your building structures first, so as to inspect and get you back up a functioning as quickly as possible.  
Again, much of these last 9 activities are items that can be performed internally and are not that costly, yet begin to achieve real earthquake risk reduction for an organization.


FEMA and Other Resources for
Seismic Rehabilitation

FEMA 396, Incremental Seismic Rehabilitation of
Hospital Buildings

ASTM E 2026, Standard Guide for the Seismic Risk
Assessment of Buildings

FEMA 154, Rapid Visual Screening of Buildings for
Potential Seismic Hazards: A Handbook, Second
Edition

ASCE 31, Seismic Evaluation of Existing Buildings

ASHE Management Monograph #055920, Hazard
Vulnerability Analysis

ASCE 41, Seismic Rehabilitation of Buildings

FEMA E-74, Reducing the Risks of Nonstructural
Earthquake Damage; A Practical Guide

FEMA 547 Techniques for Seismic Rehabilitation
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Slide 34 – FEMA and Other Resources for Seismic Rehabilitation
This slide provides a list of resources to assist in an earthquake mitigation program.  They range form evaluation and assessment tools to others that are engineering based and focus on the actual design requirements.  The FEMA documents are free for the asking from FEMA and should be taken advantage of.  The standards are available from the organization or other sources for a nominal fee.  
When checking the background and knowledge of potential design professionals being considered to implement earthquake mitigation measures, ask if he or she has a copy of ASCE 31 and ASCE 41. If the answer is, what are those?, you might want to continue your look for a more knowledgeable professional, as ASCE 31 and ASCE 41 are the engineer’s bible for seismic mitigation.  
Our next sessions will look at actual mitigation measures for both buildings and nonstructural components.



Questions?
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