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Generally reqmred for all FE 1A
mitigation programs: m_
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The Law:
« The Stafford Act requires ) 6
President determine if projects ari
effective.
- Federal Code of Regulations, Title
requires costs and benefitsbe
computed on a net present value bas
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+ Avoid multiplier effects or changes
regional economic output -

crime (looting)
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methodologies must be Appre
before project submlttal - 4
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- Determines whethera
proposed mitigation project is
eligible (BCR>1.0).

Governor’s Office of Emergency Services P



BCA (continued)

= i"_""', :,v, 1.

» Can be used to determine the be

project among a range of altern:
» Can be used to determine if a proj
is worth doing before a grant reque:

IS submitted.
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projects.
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» Every BCA needs to be cr ble

and defensible.

- If estimates and techniques are
not based on sound judgment, it
will be difficult to defend .

analysis.

' I
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* It’s a comparison of before i
conditions to the after mitiga
conditions. (-

e If damages are reduced after
mitigation is implemented, t
are benefits to count. e
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Some things are more cost
than others
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* Benefits are more difficult to
costs.

* Project costs are easier to deter r”
because they occur up front and are
determined by cost estlmates for - each
project.
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3CA Methodologies

Best Data Analysis

- An analysis that accurately and

counts all of the significant
and costs of a project.

* Best data analysis is the ideal B A.
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Limited Data Analysis ‘ A |
« Can be used as screenlng f
+ Cannot be submitted with applic
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the checks is bl-weekly)

. All recurrent events can be assign
frequency. -

A1
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It’s not possmle to perf .
BCA without a frequency
the probability of the
event. ¢*f>
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" The Concept of Risk

EQ Hazard and Risk

EQ PROPERTY
HAZARD EXPOSED
(FREQUENCY TO EQ
& SEVERITY)

Probability Value and
of Damaging Vulnerability
EQ of Property
Exposed
to EQ Hazard
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EQ
RISK
(DOLLARS)

Severity

of Threat

to the Built
Environment




Risk is a simple term for the mo
of future damages. Future dama
directly related to frequency of event:

* Risk is the single most importan
mitigation planning and BCAs.
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minor:

- Damages and losses are lo

* Low benefits

- BCRs are rarely > 1.0
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(Is Always The Keyo

nef :-LS (continued)

and losses
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t-Effectiveness
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 When a good mitigation -
implemented, damages that# joul
happened in the future are r
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Benefit Categories: _

Direct damages to structures,

contents, and infrastructure
Avoided deaths and injuriés"’*
Avoided loss of function ec
impacts e
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analysts.
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e Occurs when a governmenf
road, a utility, or a busmess
interrupted by a natural hazard e

- There is guidance in Ve
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are a primary impact of disaster

FEMA uses statistical values of
$3,000,000 million million per persc
for deaths, $15,600 for major injurie
and $1,565 for minor injuries.



 Costs are well documented;_\ "‘f,,
credible source
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full data module.

» Level Two Analysis uses data by tk
user that overrides the defaultor =
standard data in the full data modt
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Documentation is essential.

«  Poorly documented projects may be
from consideration. B -

- Itis important to track, write down a
the application: Ve
— Data sources
— Dates
— Assumptions
— Analysis procedures
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- Use data from credible and ,

agencies).

+ Provide complete technical supp
data -

any level two data or data th
the FEMA defaults -
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+  Organize the data via a list of
attachments.

page no., etc.)

* Use the Seismic Data Docume

Template

' | i
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+ Economic impacts (dlsplace
services, business and rent -
income) fr
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Annual Probability

(% of G)
4-8 .033
8-16 .01
16-32 .0001
32-55 .00004
55-380 .0000006

80-100 .000000008
Total Annual Losses

Governor’s Office of Emergency Services

ges Before Mltlg tion

Scenario Expected
Damages and Annual
Losses Damages and
Losses
s0/ ZI
$140,000  $1
$5OO,OOO_'?:% : ,
$1,000,000 = ¢

$5,000,000 =
$10,000,000




jes After Mitigati

Annual Probability Scenario Expected

Damages and Annual
Losses Damages and
Losses
4-8 033 $0 U
8-16 01 50 ©
16-32 .0001 $0 8
32-55 .00004 $0 Nian
55-80 .0000006 $5,000,000

80-100  .000000008  $10,000,00

Total Annual Losses .



“BCA Model

Fly . ..;/'_
Expected Annual Expected Annual Expected Annual
Damages Before Damages After Avoided Damages and

Mitigation Mitigation Losses
4-8 $0 so i
8-16 $1 400 $ o0 725l
16-32 $50 so &
32-55 $40 $0 /a8
55-80 $3 $3
80-100 $.08 $.08

Totals  $1493.08 $3.08 " o
PVC ( 7% Discount Rate, 30 years) oy =
Present Value of Future Benefits NS

Governor’s Office of Emergency Services



ults

Expected Present Net present Benefit-

Annual Value Value of Costs Cost
Benefits Coefficient Future Ratio
(30 vear) Benefits : (BCR)

1490 X 12.41 =$18,490
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Il Data Module

- Pink cells are informatior
* Green are data entry
* Yellow are calculated
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series of benefits or costs o
and n=project life |(1+|)n

Governor’s Office oP mergency Services



.+ Building damage functions are i
form of lognormal fragllify c

for a given PGA.
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- Differential between before and aft

mitigation should not -

than one step without docu,
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Building Replacement Value usin

Marshall and Swift
e Calculator Method
« Segregated Method
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Building Damages that would
demolition g
+ FEMA default is 50%
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+ Use 30% of replacement val- asa

default.

- hospitals .
- Mmuseums _
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equipment rentals)

* One time costs (move, buu

storage)
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* A snhap shot in time.

* High occupancy will resuTt

BCR.
* Must be reasonable
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the building. .
+ If rent is not included the 1 - /
provide a proxy rent.
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medical services criticalto
emergency response. "

reduced if using a post-disaster -
continuity premium.
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» For commercial business
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Project description.

* Project costs inflation adjus

+ Maintenance costs if applicable. -

* Relocation costs during
construction. . A
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eis w lc - Hazard

from soft soils.
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"The Full Data Module can provide a |
if default values are used.

BCA by using Level Two Data.
Credible sources and detailed doc
are essential for all data entered into th
models.
OES recommends using FEMA’s data
documentation template avallable on tl
toolkit.
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