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3)

4)
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Unit Objectives

Understand documentation requirements for use of the
FTA HMCE tool.

Understand the key inputs of the tool.

|dentify the sources of documentation necessary to
support key inputs.

Provide examples of “acceptable” and “unacceptable”
documentation.

Successfully complete a FTA HMCE Tool BCA using a
case study demonstration.
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HMCE Tool - Documentation Issue

» |ssue: The FTA HMCE Tool is based on the DFA
module used in FEMA's BCA software. FEMA hazard
mitigation project BCAs prepared using the DFA module
sometimes do not meet program requirements due to
Insufficient or incorrect documentation of event
damages, service losses, and recurrence intervals.
Therefore, we anticipate this may be an issue for
resilience projects prepared using the HMCE Tool.

= Potential Solution: An understanding of techniques to
document event damages, service losses, and
recurrence intervals may result in more cost-effective
transit resilience projects.
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Documentation

Guidance and Resources

Section

User
Guide
Page

Potential Documentation Sources

Local historic cost data

Project Documentation Sources

m Total Project Initial Cost Dollars D-1 Current contractor bids
Published unit costs
m Project UsefulLife Vears Al Eefault\-‘alues,I_IserGwdeAppendlx
Remaining Useful Life of Assets Default Values, User Guide Appendix
1 Years B-1
to be Protected B
- Annual Project Operationand Dollars/ D-1 Transit agency estimates
Maintenance Cost Year
] Discount Rate Percent MA DefaultValue, 7%
Cost of Loss of Services for 5/ DE{?UHVEM?'QS'SE
v ) Passenger/ D-1 Regional estimates
Transit Passengers
Hour
v CurrentFederal Mileage Rate S/Mile D-1 Defaultvalue, $0.56, from GSA
. i Construction schedule, plans, and
Loss of Service During .
v . Various D-1 maps
Construction -
Transit agency records
v Delay or Extra Travel Time Hours D-1 Project construction plan detour

routes

Refer to Appendix D of the User Guide and the HMCE Data
Documentation Template for additional guidance on documentation
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Key Inputs in the HMCE Tool

The DFA Module requires documentation of the following
key data:

* Project Costs

= Event Damages

= Event Service Losses

= Event Recurrence Intervals (RISs)

= Post-Resilience Damages and Losses (Project
Effectiveness)



Documenting Project Costs

* The five-step process for estimating the resilience
project costs was discussed in Unit 2

* Project Cost elements:

« [nitial project cost — includes pre-construction,
construction (base/hard), and ancillary (contractual) costs

e Operation & maintenance (O&M) costs
« Estimated service interruption costs

* Project Cost documentation sources:
* Local historic cost data
o Current contractor bids
e Published unit costs
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Documenting Event Damages

= Event damages (Unit 2) may include Physical Damages
to Fixed Structures and Rolling Stock, Response and
Recovery costs, and Other Damages

= There are two types of damage events (Unit 3):

1) Historic Damages
 Based on records from actual past disaster events

e Need a minimum of one known RI events or three unknown
RI events occurring in different years

2) Expected Damages
 Based on damages predicted from a theoretical model or
engineering analysis.
 Need a minimum of one or more known RI event
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Documenting Historic Damages

Historic Damage
documentation sources:

» Disaster damage worksheets
- FEMA Project Worksheets
(PWS5s)

= FTA's 28-day and 60-day
Damage Assessment
Reports

= |nsurance Claims
= Repair Records

= News articles citing credible
sources
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Documenting Expected Damages

Expected Damage documentation sources will vary based
on the structure type and hazard to be mitigated.

1) Building Damages tied to FEMA BCA software or
HAZUS-MH

 Flood Depth Damage Functions

 Hurricane Wind Damage Functions

2) Faclility Damages tied to Engineering Studies
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Documenting Historic Service

Losses

= Types of Historic Service Losses:
1) Loss of Rall or Ferry Service
2) Loss of Bus Service
3) Passenger Vehicle Delays

» Remember that for each type of service loss,
documentation must be provided for...

cost of lost transit service — based on value of passenger
time ($/passenger/hour),

delay or extra travel time (hours), and
actual loss of function (LOF) durations for each historic
event (days).

4-10



Historic Service Losses - Examples

» Accessibility » Text-only
Home mm [LET] Planned Service Changes MTA Info
Average Weekday Subway Ridership
Station (alphabetical by borough) 2007 2008 2009 2010 2011 2012
h‘he Bronx
128 St-Grand Concourse o e 2,720 2926 2,969 3,013 3,076 3,183
149 St-Grand Concourse e o e 10,384 11,385 12,056 12,744 13,422 13,599
161 St-Yankee Stadium Q Q o 24,258 26,511 26,061 26,159 26,631 27,604
167 st @) 8,564 9,125 9,054 9,220 9,351 9,699
16T St 9 @ 8,747 2,913 8,848 8,839 9,054 9,264
170 st @) 7,958 8,661 8,848 9,234 9,259 9,518
1705t (D) © 6,273 6421 6,255 6,054 6,155 £,303
172 5t O 6,514 6,376 6,801 7,227 7,043 7,018
1724175 5ts ) @ 4,669 4,822 4,603 4,537 4,660 4,706
176 st @) 4,606 5,105 4,312 4,517 5,383 5,623
182183 5t ) @ 4,898 4,747 4,612 4,550 4,546 4,507
182 5t @) 3,371 5,890 5,954 6,071 6,162 6,319
219 5t e e 2,727 2,982 3,049 3,261 3,337 3,413
Source: Metropolitan Transportation Authority Source: Metropolitan Transportation Authority
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Historic Service Losses — Examples

(continued)
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Documenting Expected Service

Losses

= Types of Expected Service Losses — Same as Historic
Service Losses:

1) Loss of Rall or Ferry Service
2) Loss of Bus Service
3) Passenger Vehicle Delays

» As with historic losses, the following documentation must be
provided for each type of service loss...

cost of lost transit service — based on value of passenger
time ($/passenger/hour),

delay or extra travel time (hours), and

actual loss of function (LOF) durations for each historic

event (days). i3



Documenting Event Recurrence
Intervals (RISs)

1) Historic Damages: Analysis based on...

e One or more events with known recurrence
Intervals:

e Three or more events of unknown recurrence
Intervals; or

A combination of three or more known and
unknown recurrence intervals.

2) Expected Damages: Analysis based on one or more
known recurrence interval events.
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Historic Damage Events — Known
Recurrence Intervals (RIS)

Approaches for Estimating Recurrence Intervals

1) Flood Elevations or Discharges Tied to Identified
Flood RIs

2) Determined by Hydrologist or Other Qualified
Agency/Expert

3) Estimated using Climatological Data
4) Estimated Using Rain Gauge Data
5) Other Approaches
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Flood Elevations or Discharges Tied
to Identified Flood RIs - Examples

iing County, Washington

Hydrologic Unit Code 17110012

Latibude 47°32'09", Longituds 122°02'48" MaDz7

Drainage area 56,0 square

Conkributing drainage area 56.60 sguare miles
Gage datum 35,99 feet above sea level NGYDZD

miles

Qutput formats

Tahle

Graph

Tab-separated file

peakfg (watstore) format

Rreselect output format

Water
Year

1964 lan, 0, 1964
1965 dan. 29, 1965
1966 Jan, 07, 1966
1967 Dec, 13, 1966
1903 Dec, 23, 1967
1969 lan, 05, 1969
1970 dan. 24, 1970
1971 lan, 09, 1971
1972 Feb, 28, 1972
L1673 Dec, 26, 1972
1974 Jan, 16, 1974
15975 Feb. 20, 1875
1976 Dec, 0F 1973
1977 Dec, 26, 1970
1978 Dec, 15, 1977
1979 Dec, 01, 1978
1980 Dec, 15, 1979
1981 Dec, 26, 1920
1982 lan, 24, 1382
1983 Jan. 05, 1953
1984 Jan, 25, 1924
1985 Dec, 14, 1984

Date

Gage Stream-
Height  flow
(feet) (cfs)

820 1,950
G.54 1,600
0.52 276
B.14 1,480
gae 1,090
o907 1,960
6.28 824
a.54 1,710
1023 2,260
6.78 el
743 1,160
g8.11 1,250
1146 2,870
4,973 300
8.87 1,670
.91 830
10.70 1,940
8.24 1,180
f0&d 1,920
11.18 2,110
11,79 2,330
5,98 460

Water
Year

1986
1887
1538
18989
1590
1391
1949z
1593
1994
] 045

Jan,
Pow

[ar.

Apr,
Jan,
Mo
Jar.
[ar
rar
Fala

1996 Feb 08, 1986 1284 2 420

(]
o
Apr.
P
[ar
Jan,
(=l
Jan,
(]

ik,

Gage Stream-
Date Height flow
(feet) (cfs)

19, 1956 11.52 2300
74,1988 1320 3100
26, 1988 =77 1,250
05, 1085 @50 1,330
09, 1990 1250 3200
24,1990 1343 2,410
28 1002 &85 1,110
23,1993 744 730
C03, 1984 .35 a7
10, 1905 10,80 1,740

UL, 1 16 N
30,1997 7.48 720
L 26 19eE 1118 1 ETO
J12,19%0 879 1,150
30,7001 551 431
C1d, 2001 1150 2,080
13,2003 7.37 B5E
29, 004 10.4a8 1 750
11,2004 ©53 1,480
i, 2006  9.63 1,500
CO6, 2006 11,50 2080




Determined by Hydrologist or Other
Qualified Expert - Example

= How to Use the FTA
HMCE Tool User Guide,
Appendix C, provides
guidance on estimating
storm surge flood
recurrence intervals for
Hurricane Sandy in New
York and New Jersey
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Historic Damage Events — Unknown
Recurrence Intervals (RIS)

HMCE Tool Requirements When Using Historic Events
with Unknown RIs

1) Minimum of three hazard events occurring in different
years where either:

 The RIs of all events are unknown, or

 The RIs of up to two events are known and have
total damage values that exceed the total damage
values of all the other unknown RI events

2) Analysis Duration based on the age of the structure
or a minimum of 10 years; whichever Is greater
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Historic Damage Events — Unknown
Recurrence Interval (RIS) (continued)

Documentation must include the historic event damages and
the Year Bullt for the facility to be mitigated

Documentation Sources

» Historic hazard event damages/losses can be documented
using approaches and sources listed previously for other
historic damage events

= Year Built can be documented using tax records or facility
records provided from public/transit agency representative
or included in a signed letter from a transit agency official

NOTE: For facilities with multiple structures of different construction
dates, the construction date of the oldest structure in the group must

be used for the Year Built
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Historic Damages with Unknown RIs
— Analysis Duration Adjustments

The Analysis Duration is a key component to determine Rls
for unknown RI events, and can present difficulties for
facility(ies) that are older or where the Year Built is unknown

Adjustments to Analysis Duration

A User Input Analysis Duration may be used when one of
the following situations apply

1) Discontinuities in Damage Records
2) Replacement of Facility

3) Change in Local Flow Conditions
4) Use 50-year Project Useful Life
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Notes Regarding Analysis Duration
Adjustments

Important Reminders:

* The HMCE Tool uses a minimum Analysis
Duration of 10 years

= Significant documentation requirements apply for
User Input Analysis Durations less than 30 years

= NoO historic events that occur before the start of the
adjusted Analysis Duration may be included in the
analysis

= [nflation calculations do not go back before a Year
Built of 1908.
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Change in Local Flow Conditions -
Examples

January 1, 2011

Ir. John smith

Flarida Dwision of Emergency Management

Subject

Dear Mr. Smith,

Deparmment of Public Works

POR-FI-00-FL-2011-01
Fraperty Acquisition
FEMA Region

This latter concarns the acquisition of 1234 Lake Drive in Jackzonvile, FL. The following paragraphs
provide additional information on the USACE Fleod Creek study, changes in the hydrofogy and hydraulics
ofthe watershed, and updated water rurface elevations for various design storm evants.

In 1995, the USACE realigned SD0Q’ of existing channal en Flood Creak from 1% Street to 10" Street. This
project was designed to provide protection frem the S-year storm event Additienally, significant

development inthe area began in the 1390's, l=ading to an increase inimpervious area.

A hydrology and hydraulics study, the USACE Flood Cresk study, was perfermed in 2005 to update the
data in the effective Flood Insurance study. The new study includes wupdated hydrologic information
based on 2005 landusz parameters and hydravlics updates including the realignment of Floed Creeke

The following table compares the water surface elevetions from the effective FIS dated June 1, 1580 and
the 2005 USACE Flood Crezk study.

Table 1. Comparison of Water Surface Elevations at 1234 Lake Drive

BEFORE

Profile 10-year WAEL (ML) | 25-yeer WSEL (f) | S0-year WSEL (i) | 100-year WSEL{'T)
Effective FIS 15 27 34 ¥
USACE study 18 31 a0 50

The camparizon of the study results indicates that a significant change in the watershed occurred in

1995, causing a substantial increase inwater surface elevations at the project location. Therefore, the
City proposes to use the pariod from 1995 10 2011, 17 years, a5 the analyric duration for the purpoze of
analyzing the rost-effertiveness of the mitigation project.

Sincaraly,

City Engineer
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Expected Damage Events — Known
Recurrence Intervals (RIs) Only

Approaches for Estimating Recurrence Intervals

1) Estimated Event RIs from Engineering Studies

2) Estimated Flood Event RIs based on FEMA BCA
Flood Module
3) Other Approaches for Wind Events

 Hurricane wind event RIs based on FEMA BCA
Hurricane Wind Module

e Wind event RIs from ASCE 7
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Impact of Sea Level Rise (SLR) on
Event Recurrence Intervals

* Transit resilience projects may consider the impacts of
sea level rise (SLR)

= |n December 2013, FEMA released information on
iIncorporating SLR into BCA on the FEMA website
(http://www.fema.gov/media-library/assets/documents/89659)
which can be applied to HMCE analysis of resilience
projects

» SLR impacts reduce coastal flood/surge Rls for Historic or
Expected Damage Events, thereby increasing pre-
resilience damages and losses for the same event(s)
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Sea Level Rise (SLR) Documentation

SRL may be documented
using government- produced
or academic/peer-reviewed
sources, including:

= NOAA Center for Operational
Oceanographic Products and
Services’ Mean Annual SLR
Trend Data

» USACE Climate Change
Adaptation Sea Level Change
Curves

» Globalchange.gov; which
provides more information
specific to New Jersey and
New York

Source: NOAA - Sea Level Trends Data 4.25



Post-Resilience Damages and
Losses (Project Effectiveness)

Remember that very few resilience projects are 100% effective at
reducing all future damages and losses - nearly all projects have
some residual risk/damages

Post-Resilience damages and losses will depend on the project
type and the design level of effectiveness. Refer to the HMCE
Tool User Guide for details.

Project Effectiveness — Documentation Sources

= Engineering or Technical Report — Good documentation source
to indicate design level or effectiveness and estimate post-
Resilience project damages service loss durations; provide
complete copy of the report

= Detailed project scope with plans and specifications
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Documentation Dos and Don’ts

Documentation DOs

1) DO provide all necessary supporting documentation
for event damages, losses and RIs

2) DO provide complete technical support data
= Best available hazard data
= Recurrence interval estimates
= Transit studies and engineering reports

3) DO Explain justification and provide documentation for
data that supersedes standard or default values.

4) DO Organize the supporting data documentation using

a list of file attachments identified in the HMCE Tool.
427




Documentation Dos and Don’ts

(continued)
Documentation DON'Ts

1) DON'T forget to include explanation of any
assumptions made

2) DON'T use unreliable or non-credible documentation
sources

3) DON'T assume that the grant reviewer has access to
all of the same date that the you do

Standard for Good Documentation:
Someone other than the original analyst
can readily verify and re-create the data

inputs and results in the HMCE Tool.
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DFA Documentation Review —
Project Costs

Acceptable Documentation

v" Initial project costs that
Include pre-construction,
construction and ancillary
costs

v Maintenance costs estimated
by transit agency

v" Project costs based on local
historic costs, current
contractor bids, or published
unit costs

Unacceptable Documentation

v' Hard construction costs that
do not reflect pre-construction
costs or contractual costs

v' Lump sum estimates

v Old project cost estimates that
have not been updated to
reflect current conditions and
Costs
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DFA Documentation Review —
Event Damages

Acceptable Documentation

v’ Disaster Damage
Worksheets such as FEMA
Project Worksheets

v Insurance claims or damage
repair records from the
transit agency

v' Damages estimated based
on FEMA BCA or HAZUS-
MH damage functions

Unacceptable Documentation

v’ Extrapolated damages

v Transit system maintenance
costs not tied to damage
events

v" Newspaper articles that do not
cite credible sources (i.e.,
other than homeowner
accounts)
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DFA Documentation Review —

Event Service Losses

= For FEMA standard values for services, refer to FTA HMCE
Tool and User Guide

Acceptable Documentation || Unacceptable Documentation

v Transit agency records of v Population/census data not
average daily ridership correlated to transit service area

v Transit agency service losses || v Global ridership and service
for lines/systems to be losses not connected to the
addressed by the project specific project

v' DOT traffic counts and detour v “Ballpark” estimates of traffic
time estimates with maps counts/detour times without maps
(passenger vehicles) (passenger vehicles)
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DFA Documentation Review —
Event Recurrence Intervals (RIs)

Acceptable Documentation

v' Copies of engineering/
technical expert reports

v" RIs linked to documented
FIS data and USGS stream
gage data or NOAA data

v Using unknown event RI
data with supporting
documentation of Analysis
Duration

Unacceptable Documentation

v Assuming all recurring
damage events occur at the 1-
year RI

v’ Extrapolated event RIs

v Using unknown event RI data
with no supporting
documentation of User Input
Analysis Duration
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DFA Documentation Review —
Post-Resilience Damages and Losses

» Remember most resilience projects do not eliminate all
future damages and losses (except acquisition/relocation)

Acceptable Documentation ||Unacceptable Documentation

v Engineering or technical v' Assuming no post-Resilience
report damages or losses for non-

- : acquisition projects
v" A detailed project scope that d Pro)

clearly indicates the level of || v" Poorly-defined project scopes
effectiveness with no clear level of

L. effectiveness
v Plans or specifications
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Case Study Demonstration

» Case Study Demonstration resilience project involves
protection of a commuter railroad tunnel from the 500-
year storm event.

» Case Study Demonstration will be reviewed in two parts:
 Part 1. Expected Damages

e Part 2: Historic Damages

NOTE: Case Study Demonstration materials provided to allow
webinar and in-class participants the opportunity to gain some
“*hands-on” experience with the HMCE Tool
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Case Study Demonstration, Part 1.

Tab 2: Sections | and Il

Section | - Applicant Infermation

Applicant:|MCRTA
Address Line 1:|1 Metro Plaza
Address Line 2:
City:|Metro City Select State:|Select State Zip:
Prone 5657041776 | Bt Phone 2 Ext
Section Il - Project Information
Project Name:|Metro River Westville Tunnel Entrance Flood Barriers

Application Date:

01721714

Analyst|Leslie Knope

Analysis Year:

2014

Analysis Date:|1/21/2014

Transit Mode(s) Protected
by Project:

Jsubway/Inner CityRal [ JBus
Light/Commuter Rai
OJintercity Passenger Ra

D Ferry
Oother

Primary Hazard Protected
by Project:

{# Flood
{iwind

{"YHurricane/Coastal Storm
{"ySnow/Ice Storm

Secondary Hazard{s)
Protected by Project:

Floed
[Jwind

Hurricane/Coastal Storm
[Isnow/Ice Storm

Brief Project Description:

If Transit Mode is "Other,"
please specify:

Extend the tunnel entrance walls and expand upan the existing flood barrier system

M 4 b M asrimesinsiee TAB 2 - Project Info & Cost .~ TAB-3=Pre-ResDamages—  TAB 4 - Post-Res Damages

Enter the date from the grant application and the name of the person conducting the analysis.

The Analysis Year is 2014. Enter the date the analysis was conducted.

Eelect the mode or modes of transit that the proposed project is designed to protect against. The transit
mede(s) need to be based on the current version of the grant application form from FTA.

Select the one primary hazard that the proposed project is designed to protect against.

Select the secondary hazard or hazards that the propesed project is designed to protect against.

11D o - ANJIYSS RESUILS 4 t,-'

In this section, describe the primary and secondary hazards the system has faced and is likely to face in the
future, and what is being proposed to reduce the damages in the future and increase the sustainability of the
transit system against the primary hazard.

Ready S

[EEE

e
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Tab 2: Section llI

Section Il - Cost Information

Total Project Initial Cost:

§ 10,000,000

Total Project Cost from grant application. This includes initial cost of project study and design and

contractual and construction costs.

Engineering Study
Source/Documentation of]
Total Cost Estimate:
Project Useful Life (Years): Enter the Standard Useful Life of proposed improvements.
Remaining Useful Life of ) . : . ) )
Assets to be Protected Fnt.rth. _stlr".lat_d remaining useful life of assets to be protected. This is an opticnal entry and is not used
intool calculations.
(Years):
Enter the Average Annual Cost associated with Operaticn and Maintenance (O&M) of the proposed project
- - {improvements) in comparison to current asset O&M costs. Enter a positive number if this project results in
Aw:i:lt:;:fgggmﬂé 3 500,000 an increase in overall annual O&M cost of the facility; enter zero if there will be no change in the O&M of
the facility; or enter a negative number (the difference between current and future D&M costs) i this project
would decrease the overall annual O&M cost of the facility.
Engineering Study
Source/Documentation of
Annual O&M Cost:
. . The default value of 7% as set by the Office of Management and Budget (OMB) is pre-populated in the tool.
a3 700 Use of a different value needs to be fully documented. Enter Discount Rate as a percent (e.g. enter 7 for 79).
Present Value Coefficient: 13.80
Present Value of|
Annual O&M Costs: $ Sonlt
HA b mEmiisioe TAB 2 - Project Info & Cost TAB 4 - Post-Res Damages ATTali55 RESUIS ] J | I
Ready | HE'E'E

Fem——
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Tab 2: Section IV

Section IV - Cost Associated with Interruption in Transit Services
during Project Construction/implementation

Enter costs due to project construction resulting in temporary loss of transit services leading to delay or
additional travel times for passengers in the transit mode(s) directly impacted by project construction/
implementation as well as impacts on alternate transit modes in this section. Leave this section blank if this
cost does not apply to your project. If construction will halt the services for a few hours each day and,or it
reduces services (no complete loss of services), enter the data for the affected reduced portion of senvice
loss.

Cost of Loss of Services for
Transit Passengers| § 16.580
($/Passenger/Hour):

The default valug per unit of services is $15.58/passenger/hour for all transit modes (3l rail, fzrriss, and
buses) and is pre-populated in the tool. To use a different regional value requires documentation of the
selected value.

Current Federal Mileage

Rate (§/Mile): $ 0360

The federal mileage rate is pre-set to $0.58 effective 1/1/2014. The current federal milzage rate may be
looked up on the G3A website: www.zsa.gov/portal/content/100715.

Duration of Loss or
Reduction of Services
(Days}):

Impacts Due to Delay andlor Extra Travel Time for Transit Mode Under Project Construction

Delay or Extra Travel Time
{Hours):

If the transit line under project construction has an alternate route that could be used to reach their ultimate
destinaticn, then the delay time should reflect only the additional detour time it takes to the destination. Or,
if the transit line under construction needs to travel at a reduced speed under hazardous conditions, then use
the delay time to reflect the extra travel time. If an alternative mode of transit is available, then investigate
alternate transit modes as shown below; ctherwise, use one half day (12.0 hours) to reflect loss of services
asspciated with the one-way trip loss.

Average Daily Number of|
Passengers:

For average daily number of transit service passengers, enter the average daily number of passengers
carried one-way by the affected transit line,

Loss of Transit Services $
Cost:

Impacts Due to Delay andlor Extra Travel Time and Miles for Alternate Transit Modes

Additional Time per One-way
Trip {(Hours):

If the transit line under project construction requires the use of alternate transit modes for passengers to
reach their ultimate destination, then input the information here,

Additional Travel Miles:

Alternate Transit Mode (Rail, Ferry, Buses) QOther Alternate Transit Mode (Vehicles)

Humber of One-way Traffic Humber of One-way Traffic
Trim Mime nnn Trinn mar Do
M 4 » W FasrisEmnnnin® TAB 2 - Project Info & Cost < TAB3-Pre-ResDamages—  TAB 4 - Post-Res Damages  4Sr i asciir et st 1 Ill I
Ready | ] uﬁ@@ =
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Tab 2: Section IV (continued)

Impacts Due to Delay andior Extra Travel Time for Transit Mode Under Project Construction

If the transit line under project construction has an alternate route that could be used to reach their ultimate
destination, then the delay time should reflect only the additional detour time it takes to the destination. Or,

Delay or Extra Travel Time if the transit line under construction needs to travel at 3 reduced speed under hazardous conditions, then use
{Hours): the delay time to reflect the extra travel time. If an alternative mode of transit is available, then investigate
alternate transit modes as shown below; ctherwise, use one half day {12.0 hours) to reflect loss of services
associated with the one-way trip loss.
Average Daily Number of| For average daily number of transit service passengers, enter the average daily number of passengers
Passengers: carried one-way by the affected transit line.
Loss of Transit Services $
Cost:

Impacts Due to Delay andior Extra Travel Time and Miles for Alternate Transit Modes

Additional Time per One-way I the transit line under project construction requires the use of alternate transit modes for passengers to

Trip (Hours): reach their ultimate destination, then input the information here.
Additional Travel Miles:
Alternate Transit Mode (Rail, Ferry, Buses) Other Alternate Transit Mode (Vehicles)
Number of One-way Traffic Humber of One-way Traffic
Trips per Day . Trips per Day
(RaillFerry/Buses). {Vehicles).
Average Humber of Average Number of The default national average iz 1.67 passengers per passenger vehicle is pre-populated in the tool based on
Passengers per Trip: ’ Passengers per Vehicle: ’ current national study data. To use & different regional valus requires documentation of the selected value.
Loss of Services Cost s Loss of Services Cost
(RaillFerry/Buses}: ) (Vehicles):
Total Cost due to $
Interruption of Services:
Total BCA Project Costs: Total Project Costincluding O8M and Interruption of Services Loss:| § 16,900,373 | This is the cost to be used in evaluation of the Benefit-Cost Ratio (BCR).
M 4 b M FasFiEEsniRi® TAB 2 - Project Info & Cost < TAB3=Pre-ResDamages— TAB 4 - Post-Res Damages  ASSF:icRams:ir en e ¢ ] |l. I
Ready | [ uﬁ@@ ===
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Tab 3: Section |
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Tab 3: Section I

Section |l - Expected Damages

Expected Damages Questionnaire

How many documented expected damage events do you have? (This may include Hurricane Sandy

5
or seme olker lanye, calastrophic event) 3 For how many of these expected damaage events do you know the Recurrence Intervals (Rls)?

Errors:
(must be corrected to proceed with analysis)

Warnings:
{must be addressed to conduct a valid analysis)

Conclusions:
(provide directions on analysis approach based on|A valid analysis may be conducted using two or more damage events of known Rls.
completed questionnaire)

H&H Study
Source/Documentation of Expected Damages:
Expected Damages Part A
Physical Damages Costs Response and Recovery Costs Other Damage Costs
| | (enter description of other damages below)
M A v M EasrimEsnRns TAB 2 - Project Info & Cost |_TAB.3 - Pre-Res Damages -~ TAB 4 - Post-Res Damages ¥l |I| 1 I
Ready | ||ﬁ@@| 100% (=) i
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Tab 3. Expected Damages, Part A

Physical Damages Costs

Expected Damages Part A

Response and Recovery Costs

Other Damage Costs

(includes permanent repairs to damaged fixed structures and rolling stock)

(includes costs of emergency protective measures and
temporary repairs or measures that can be avoided by the

(enter description of other damages below)

proposed project)
Physical Damage | Physical Damage Base Year for Base Year for Base Year for Other
Recurrence ¥ 0 ¥ 0 ) Physical Damages Response and Response and Response and Other Damage Other Damages
Costs Costs Physical Damages . Damages .
Interval ) ) L (Inflated to Analysis| Recovery Costs Recovery Recovery (Inflated Costs o {Inflated to Analysis
for Fixed Structures| for Rolling Stock Estimation o h Estimation
(Years) ) ) (4digit Year) Year) % Estimation to Analysis Year) (%) (adigit Year) Year)
- {4-digit Year) -
50.00 5 1,000,000 | 5 250,000 2014 5 1,250,000 5 100,000 2014 ) 100,000 5 2014 ]
100.00 ! 5,000,000 |% 3,000,000 2014 ! 8,000,000 % 100,000 2014 5 100,000 $ 2014 )
500.00 ! 30,000,000 | § 5,000,000 2014 ! 35,000,000 5 500,000 2014 ! 500,000 % 2014 b
W4 b M |FasiiREsnbie  TAB 2 - Project Info & Cost |_TAB.3 - Pre-Res Damages < TAB 4 - Post-Res Damages  ésr: i #J [ M ]

Ready

=

[EEE e
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Tab 3: Expected Damages, Part B

Expected Damages Part B

Cost of Loss of Transit Services for
Passengers ($/PassengerHour):

Current Federal Mileage Rate
{$/Mile): $ Lin
Damages Due to Delay and/or Extra Travel Time for Passengers in Rail or Ferry Damages Due to Delay and/or Extra Travel Time and Miles for
Services Passengers in Buses
. Duration of Loss or . - i i
Recurrence Delay or Extra Average Daily Reduction of Rail or Loss of Services | Additional T|m§ per Additional Travel Duration of Loss or | Number of Qne-way Average Number of Loss of Services
Interval ) Number of A Damages One-way Trip . Reduction of Traffic Trips Per Passengers per
Travel Time (Hours) Ferry Services . Miles . Damages (Buses)
(Years) Passengers (Days) {Rail or Ferry) {Hours) Services (Days) Day (Buses) Bus
50.00 200 5£00000.00 1.00 5 15,580,000 0.00 0.00 0.00 0.00 0.00 )
100.00 2.00 500000.00 3.00 ! 46,740,000 0.00 0.00 0.00 0.00 0.00 3
500.00 2.00 500000.00 10.00 -] 154,800,000 0.00 0.00 0.00 0.00 0.00 )

Overall Expected Damages to be Used in BCR Calculation
PR asrsmEmnnBiner TAB 2 - Project Info & Cost |_TAB 3 - Pre-Res Damages .~ TAB 4 - Post-Res Damages E {5 ¥
Ready S




Tab 4: Section |

4-43



Tab 4: Post-Resilience Damages, Part A

Section Il - Post-Resiliency Expected Damages
Post-Resiliency Damages Part A

Physical Damages Costs Response and Recovery Costs Other Damage Costs
(enter description of other damages below)
(includes costs of emergency protective measures and
{includes permanent repairs to damaged fixed structures and rolling stock) |temporary repairs or measures that can be avoided by the|
proposed project)
Physical Damage | Physical Damage Base Year for Base Year for Base Year for
Recurrence v g ¥ 0 Physical Physical Damages Response and Response and Response and Other Damage Other Other Damages
Costs Costs - ]
Interval ] I Damages |(Inflated to Analysis| Recovery Costs Recovery Recovery (Inflated Costs Damages |{Inflated to Analysis
for Fixed Structures| for Rolling Stock L N . L
(Years) %) ) Estimation Year) %) Estimation to Analysis Year) (%) Estimation Year)
{4-digit Year) {4-digit Year) {4-digit Year)
500.00 b 30,000,000 | 3 5,000,000 2014 b 35,000,000 | % 500,000 2014 b 500,000 - 2014 B -
H A b H asrcmesiosnee  TAB 2 - Project Info & Cost ~~TAB-3=Pre-ResDamages— TAB 4 - Post-Res Damages &ssr: - meme:irl)is =i | -me *f_'a'.l 1l | | il |
Ready | ] ((Em@mE
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Tab 4: Post-Resilience Damages, Part B

Post Resiliency Damages Part B

Cost of Loss of Transit Services for
Passengers ($/Passenger/Hour):
Current Federal Mileage Rate
($/Mile):
Damages Due to Delay and/or Extra Travel Time for Passengers in Rail or Damages Due to Delay and/or Extra Travel Time and Miles for
Ferry Services Passengers in Buses
Duration of
" Loss or y L . y Average
Recurrence e s Average Daily Reduction of Loss of Services | Additional Tlm(-_.\ per Additional Duration of Loss or | Number of _{)ne-way Number of Loss of Services Total Part B
Interval N Number of . Damages One-way Trip _ Reduction of Traffic Trips Per
Travel Time (Hours) Rail or Ferry _ Travel Miles R Passengers | Damages (Buses) Damages
(Years) Passengers . (Rail or Ferry) {Hours) Services (Days) Day (Buses)
Services per Bus
(Days)
500.00 200 500000.00 10.00 $ 155,800,000 0.00 0.00 0.00 0.00 0.00 3 - |8 155,800,000
4 4 b M ramimemnnipinome TAB 2 - Project Info & Cost < TAB-3-Pre-ResDamages— TAB 4 - Post-Res Damages #r\:mes e =i ] 0l li ]
Ready | |J ] e e—( =
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Case Study Demonstration, Part 2:

Tab 2: Sections | and Il

Section | - Applicant Information

Applicant:| MCRTA
Address Line 1:[1 Metro Plaza
Address Line 2:
City:|Metro City Select State:|Select State Zip:
Phone 1:555-704-1776 | Ext] Phone 2 Ext
Section Il - Project Information
Project Name: {Metro River Westville Tunnel Entrance Flood Barriers
Application Date:{01/21/14 Analyst:|Leslie Knope Enter the date from the grant application and the name of the person conducting the analysis.
Analysis Year:|2014 Analysis Date:|1/21/2014 The Analysis Year is 2014, Enter the date the analysis was conducted.
) [Jsubway/Inner City Rail [ Bus
Transit Mode(s) Protected ] Light/Commuter Rai (e If Transit Mode is "Other," Select the mode or modes of transit that the proposed project is designed to protect against. The tr
by Project: g Y please specify: mode(s) need to be based on the current version of the grant application form from FTA.
[intercity Passenger Ral [ Other
Primary Hazard Protected| ®Flood  (Hurricane/Coastal Storm
e Select the one primary hazard that the proposed project is designed to protect against.
by Project:| ywind (7 Snow/Tce Storm
Secondary Hazard(s| Flood HurricaneCoastal Storm
v . [ } D . 1c Select the secondary hazard or hazards that the proposed project is designed to protect against.
Protected by Project:| [Jwind [ Snow/Ice Storm
Extend the tunnel entrance walls and expand upon the existing flood barrier system
In this section, describe the primary and secondary hazards the system has faced and is likely to fac
Brief Project Description: future, and what iz being proposed to reduce the damages in the future and increase the sustainabi

H 4 v ¥ FaSiisRes B TAB 2 - Project Info & Cost < TAB-3=Pre-ResDamages— TAB 4 - Post-Res Damages

¥ TAR 5 - Analss Results gk 0! m

transit system against the primary hazard.

Ready E
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Tab 2: Section llI

Section Ill - Cost Information

Total Project Initial Cost:

b) 10,000,000

Source/Documentation of|
Total Cost Estimate:

Engineering Study

Project Useful Life (Years):

Remaining Useful Life of
Assets to be Protected
{Years):

Annual Project Operation &
Maintenance (O&M) Cost:

b 500,000

Source/Documentation of|
Annual O&M Cost:

Engineering Study

Discount Rate (%):

7.00

Present Value Coefficient:

13.80

Present Value of
Annual O&M Costs:

3 6,900,373

H 4 b M Fasiemmminsie TAB 2 - Project Info & Cost

Total Project Cost from grant application. This includes initial cost of project study and design and

contractual and construction Costs,

Enter the Standard Useful Life of proposed improvements,

Enter the estimated remaining useful life of assets to be protected. This is an optional entry and is

in tool calculations.

Enter the Average Annual Cost asscciated with Operation and Maintenance (O&M) of the proposed
(improvements) in comparison to current asset O&M costs. Enter a positive number if this project r
an increase in overall annual O&M cost of the facility; enter zero if there will be no change inthe O
the facility; or enter a negative number (the difference between current and future O&M costs) if th
would decrease the overall annual O&M cost of the facility.

The default value of 7% as set by the Office of Management and Budget (OMB) is pre-populated in
\se of & different value needs to be fully documented. Enter Discount Rate as a percent [e.g. enter

TAB 4 - Post-Res Damages

Ready E

HE-IE-

e
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Tab 2: Section IV

Section IV - Cost Associated with Interruption in Transit Services

Cost of Loss of Services for
Transit Passengers
($/PassengerHour):

3

15.580

Current Federal Mileage
Rate ($/Mile):

0.560

Duration of Loss or
Reduction of Services
(Days):

Impacts Due to Delay and/or Extra Travel Time for Transit Mode Under Project Construction

Delay or Extra Travel Time
{Hours):

Average Daily Number of|
Passengers:

Loss of Transit Services
Cost:

Impacts Due to Delay andlor Extra Travel Time and Miles for Alternate Transit Modes

Additional Time per One-way
Trip (Hours):

Additional Travel Miles:

Alternate Transit Mode (Rail, Ferry, Buses)

during Project Construction/Implementation

Other Alternate Transit Mode (Vehicles)

Number of One-way Traffic

Trimn mne D

i nn

M4 » M FasrisREnnnininee TAB 2 - Project Info & Cost & TAB-3=Pre-ResDamages—  TAB 4 - Post-Res Damages 4 msms-irl e on e ||

Number of One-way Traffic

Trimn mar Do

Enter costs due to project construction resulting in temporary loss of transit services leading to dela
additional travel times for passengers in the transit mede(s) directly impacted by project constructi
implementation as well as impacts on alternate transit modes in this section. Leave this section bla
cost does not apply to your project. If construction will halt the services for a few hours each day an
reduces services (no complete loss of services), enter the data for the affected reduced portion of
|osz.

The default value per unit of services is $15.58/passenger/hour for all transit modes (all rail, ferries
buses) and is pre-populated in the tool. To use a different regional value requires documentation of
selected value.

The federal mileage rate is pre-set to 50.56 effective 1/1/2014. The current federal mileage rate m
locked up on the GSA website: www.gsa.gov/portal/content/100715.

If the transit line under project construction has an alternate route that could be used to reach their
destination, then the delay time sheuld reflect enly the additional detour time it takes to the destin
if the transit line under construction needs to travel at a reduced speed under hazardeus conditions,
the delay time to reflect the extra travel time. If an alternative mode of transit is available, then in|
alternate transit modes as shown below; otherwise, use one half day (12.0 hours) to reflect loss of g
associated with the one-way trip loss.

For average daily number of transit service passengers, enter the average daily number of passengg
carried one-way by the affected transit line,

If the transit line under project construction requires the use of alternate transit modes for passeng
reach their ultimate destinaticn, then input the information here.

Ready E

FETr—o=
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Tab 2: Section IV (continued)

Impacts Due to Delay andior Extra Travel Time for Transit Mode Under Project Construction
If the transit line under project construction has an alternate route that could be used to reach their ultimate
destination, then the delay time should reflect only the additional detour time it takes to the destination. Or,
Delay or Extra Travel Time if the transit line under construction needs to travel at a reduced speed under hazardous conditions, then use
{Hours}): the delay time to reflect the extra travel time. If an alternative mode of transit is available, then investigate
alternate transit modes as shown below; otherwise, use one half day (12.0 hours) to reflect loss of services
@ssociated with the one-way trip loss.
Average Daily Number of| For average daily number of transit service passengers, enter the average daily number of passengers
Passengers: carried one-way by the affected transit line.
Loss of Transit Services $
Cost:
Impacts Due to Delay and/or Extra Travel Time and Miles for Alternate Transit Modes
Additional Time per One-way If the transit line under project construction reguires the use of alternate transit modes for passengers to
Trip (Hours}): reach their ultimate destination, then input the informaticn here.
Additional Travel Miles:
Alternate Transit Mode (Rail, Ferry, Buses) Other Alternate Transit Mode (Vehicles)
Number of One-way Traffic Number of One-way Traffic
Trips per Day X Trips per Day
{RailFerry/Buses): {Vehicles):
Average Humber of Average Number of The default national average is 1.57 passengers per passenger vehicle is pre-populated in the tool based on
Passengers per Trip: : Passengers per Vehicle: : current national study data. To use a different regional value reguires documentation of the selected value.
Loss of Services Cost $ Loss of Services Cost
(RaillFerry/Buses): i {Vehicles):
Total Cost due to $
Interruption of Services:
Total BCA Project Costs: Total Project Cost including O&M and Interruption of Services Loss:| § 16,900,373 | This is the cost to be used in evaluation of the Benefit-Cost Ratio (BCR).
4 4+ M FasiimREs s TAB 2 - Project Info & Cost # TAB-3=Pre-ResDamages— TAB 4 - Post-Res Damagas  4sr: R e el e | |L. 1l
Ready | uﬁ.@. —
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Tab 3: Section |
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Tab 3: Section llI

Section lll - Historic Damages

Analysis Year:

2014

Year Built (4-digit Year):

1963

Analysis Duration (Years):

62

User Input Analysis Duration (Years):

Selected Analysis Duration (Years):

How many documented historic damage events do you have? (This may include Hurricane Sandy

62

Historic Damages Questionnaire

i il rd
or some other large, catastrophic event) 3 For how many of these historic damage events do you know the Recurrence Intervals (Ris)? 1

Errors:
(must be corrected to proceed with analysis)

Warnings:
{must be addressed to conduct a valid analysis)

The known Rl event must have the highest Total Historic Damages to conduct a valid analysis!

Conclusions:
(provide directions on analysis approach based on
completed questionnaire)

Two historic events of unknown Rls and one historic event of known Rl (see WARNING) is sufficient to conduct a valid analysis.

M 4 » M Fasfismmnmbinee  TAB 2 - Project Info & Cost |_TAB.3 - Pre-Res Damages < TAB 4 - Post-Res Damages  #sF:mamv:ur ssn caniim o] [HL m

MCRTA Records

Ready E
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Tab 3: Historic Damages, Part A
(Unknown Recurrence Interval)

Historic Damages Part A (Unknown Recurrence Interval)

Physical Damages Costs Response and Recovery Costs Other Damage Cosis
{enter description of other damages below)
{includes costs of emergency protective measures and
(includes permanent repairs to damaged fixed structures and rolling stock) temporary repairs or measures that can be avoided by the
proposed project)
] ] Base Year for
Physical Damage | Physical Damage Balse Year for Physical Damages Response and Response and Response and Other Damage Base Year for Other Other Damages
Event Year Costs Costs Physical Damages ; Damages )
S ] . L {Inflated to Analysis| Recovery Costs Recovery Recovery (Inflated Costs = {Inflated to Analysis
(4-digit Year) |for Fixed Structures| for Rolling Stock Estimation N . Estimation
) ) (4-digit Vear) Year) %) Estimation to Analysis Year) %) (4-digit Year) Year)
{4-digit Year)
1965 5 1,000,000 | 250,000 1965 3 12,784 619 3 100,000 1965 3 1,022,769 | % - 1965 3
2002 3 2,500,000 | % 1,000,000 2002 3 5,316,430 3 100,000 2002 3 151,896 | § 2002 )
H 4 b M ampimmmnnminns  TAB 2 - Project Info & Cost TAB 3 - Pre-Res Damages TAB 4 - Post-Res Damages i ¥ |I_|T| i |
Ready | 2 |[= 0 | g00.=)

4-53



Tab 3: Historic Damages, Part B
(Unknown Recurrence Interval)

Historic Damages Part B (Unknown Recurrence Interval)

Cost of Loss of Transit Services for
Passengers ($/Passenger/Hour):

Current Federal Mileage Rate
{$Mile): 5 il
Damages Due to Delay and/or Extra Travel Time for Passengers in Rail or Ferry Damages Due to Delay and/or Extra Travel Time and Miles for
Senvices Passengers in Buses
" Duration of Loss or " " " ]
Event Year Delay or Extra Average Daily Reduction of Rail or Loss of Services | Additional Ti mg per Additional Travel Duration of Loss or | Number of Qne-way Average Number of [055 Of Services
- . Number of . Damages One-way Trip . Reduction of Traffic Trips Per Passengers per
(4-digit Year) | Travel Time {Hours) Ferry Services - Miles B Damages (Buses)
Passengers (Days) (Rail or Ferry) (Hours) Services (Days) Day (Buses) Bus
1965 2.00 300000.00 1.00 ) 9,348,000 0.00 0.00 0.00 0.00 0.00 5
2002 2.00 500000.00 3.00 ) 46,740,000 0.00 0.00 0.00 0.00 0.00 5

Overall Historic Damages to be Used in BCR Calculation (Not Including Catastrophic Events to be Entered in Parts C and D)

H 4 b M Easiimesinsines TAB 2 - Project Info & Cost | _TAB.3 - Pre-Res Damages -~ TAB 4 - Post-Res Damages /55 RESUIES e
Ready ﬂ

[0 D)
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Tab 3: Historic Damages, Part C
(Known Recurrence Interval)

Historic Damages Part C (Known Recurrence Interval)

Physical Damages Costs

Response and Recovery Costs

Other Damage Costs

{includes permanent repairs to damaged fixed structures and rolling stock)

{includes costs of emergency protective measures and
temporary repairs or measures that can be avoided by the

(enter description of other damages beld

proposed project)
Response and
] ] Base Year for
Physical Damage | Physical Damage Base Year for . Recovery Costs that Base Year for Other
A Physical Damages ; Response and Response and Other Damage Othel
Damage Year | Known Recurrence Costs Costs Physical Damages can be Avoided by Damages
.. ] ) N {Inflated to Current Recovery Recovery (Inflated Costs o {Inflatef
(4-digit Year) | Interval (Years) |forFixed Structures| for Rolling Stock Estimation Proposed o Estimation
(%) %) (4-digit Year) Year) Measures Estimation fo Current Year) ) (4-digit Year)
) {4-digit Year)
2012 400.00 3 35,000,000 | % 1,000,000 2012 3 37,9684 467 [ B 500,000 2012 &) h27,562 | 5 2012 &)

Cost of Loss of Transit Services for
Passengers ($/Passenger/Hour):

Current Federal Mileage Rate

(§1Mile):

3 0.560

Damages Due to Delay andfor Extra Travel Time for Passengers in Rail or Ferry

Historic Damages Part D (Known Recurrence Interval)

Damages Due to Delay and/or Extra Travel Time and Miles for
Passengers in Buses

Services
) Duration of Loss or I - ] I

| || e Average Daily Reduction of Rail or Loss of Services | Additional T|me_> Per | dditional Travel Duration of_ Loss or | Number of _One-way Average Number of Loss

L " Number of " Damages One-way Trip ) Reduction of Traffic Trips Per | Passengers per
(4-digit Year) | Interval (Years) |Travel Time (Hours) Ferry Services . Miles . Damag

Passengers (Days) {Rail or Ferry) {Hours) Services (Days) Day (Buses) Bus

042 Ann nn 0N ENAANN NN 10 nn i ALE Gnn NN n_Nn A_An NN 0 nn N NN i
M4 TAB 2 - Project Info & Cost - Pre- TAB 4 - Post-Res Damages 2 1] uu—%
Ready | ] Uﬁ@ ] 100% (=) 0
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Tab 3: Historic Damages, Part C
(Known Recurrence Interval)

Historic Damages Part D (Known Recurrence Interval)

Cost of Loss of Transit Services for

Passengers ($/Passenger/Hour): $ e
Current Federal Mileage Rate
{$/Mile): $ il
Damages Due to Delay and/or Extra Travel Time for Passengers in Rail or Ferry Damages Due to Delay and/or Extra Travel Time and Miles for
Services Passengers in Buses
" Duration of Loss or " - " .
e e || e Average Daily Reduction of Rail o Loss of Services | Additional Tlme_r Per | xdditional Travel Duration of Loss or | Number of _One-way Average Number of Loss of §|
(4-digit Year) | Interval (Years) |[Travel Time (Hours) IR Ferry Services BOIETE CICEJIE Miles UG LB LIS 5T SRR P Damages
9 Passengers r}rDays} {Rail or Ferry) {Hours) Services (Days) Day (Buses) Bus g
2012 400.00 2.00 500000.00 10.00 3 155,800,000 0.00 0.00 0.00 0.00 0.00 3
Historic Damages Totals (Known Recurrence Interval)
Total Historic
e [t | oo | Tomen | oamses ot | o
0 g g to Analysis Year)
2012 400.00 § 38,512,029 | § 155,800,000 | $ 194,312,029
Overall Historic Damages to be Used in BCR Calculation
Recurrence P
Interval Total Historic Error Check:
Damages
(Years)
36.00 § 23,155,388
85.00 § 52,208,328
400.00 § 194,312,029

LR < TAET - Ti

=

»r  TAB 2 - Project Info & Cost | _TAB 3 - Pre-Res Damages - TAB 4 - Post-Res Damages

Ready




Tab 4: Post-Resilience Damages, Part A

Physical Damages Costs Response and Recovery Costs Other Damage Costs
(enter description of other damages below)
(includes costs of emergency protective measures and
(includes permanent repairs to damaged fixed structures and rolling stock) |temporary repairs or measures that can be avoided by the
proposed project)
Physical Damage | Phvsical Damage Base Year for Base Year for Base Year for
Recurrence Y g ¥ 9 Physical Physical Damages | Responseand |Responseand| Response and Other Damage Other Other Damages
Costs Costs ; ] Total Part A
Interval ) . Damages |(Inflated to Analysis| Recovery Costs Recovery Recovery {Inflated Costs Damages |{Inflated to Analysis
for Fixed Structures| for Rolling Stock L N . L Damages
(Years) %) $) Estimation Year) (%) Estimation | to Analysis Year) ($) Estimation Year)
(4-digit Year) (4-digit Year) (4-digit Year)
500.00 $ 35,000,000 | 5 1,000,000 2012 ) 37,984,467 | 5 500,000 2012 b R27 562 | 5 2012 ) - |$ 38,512,029
H A b M mampimbsinbinees  TAB 2 - Project Info & Cost — +~TAB-3=Pre-Res-Damages— TAB 4 - Post-Res Damages Andlysis R ¥l |I| 4 i |
Reaty | &5 /20 ) 10056 (=) )
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Tab 4: Post-Resilience Damages, Part B

Post-Resiliency Damages Part B

Cost of Loss of Transit Services for
Passengers ($/Passenger/Hour):
Current Federal Mileage Rate

($/Mile):
Damages Due to Delay and/or Extra Travel Time for Passengers in Rail or Damages Due to Delay and/or Extra Travel Time and Miles for
Ferry Services Passengers in Buses
Duration of
_ Loss or - - y - Average
Recurrence Delay or Extra Average Daily Reduction of Loss of Services | Additional Tlmt_e per Additional Duration of Loss or | Number of _One-way et | NosmarEmes Total Part B
Interval N Number of R Damages One-way Trip - Reduction of Traffic Trips Per
Travel Time (Hours) Rail or Ferry N Travel Miles R Passengers | Damages (Buses) Damages
{Years) Passengers . {Rail or Ferry) {Hours) Services (Days) Day {Buses)
Services per Bus
(Days}

500.00 200 500000.00 10.00 3 155,800,000 0.00 0.00 0.00 0.00 0.00 3 - |8 155,800,000

H 4 b M maspimbsimbiness  TAB 2 - Project Info & Cost — + TAB-3=Pre-ResDamages— TAB 4 - Post-Res Damages - Arnal #2 E! Il
Ready | EEEF e v
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Tab 5: Analysis Results

4-59



1)

2)
3)

4)

o)

Review of Unit Objectives

Understand documentation requirements for use of the
FTA HMCE tool.

Understand the key inputs of the tool.

|dentify the sources of documentation necessary to
support key inputs.

Provide examples of “acceptable” and “unacceptable”
documentation.

Successfully complete a FTA HMCE Tool BCA using a
case study demonstration.

4-60



Course Conclusion - Purpose

The purpose of the course was to provide participants
with an understanding of the Hazard Mitigation Cost
Effectiveness (HMCE) methodology and tools
necessary to assess the cost effectiveness of transit
resilience projects for Competitive Resilience awards
submitted under the FTA Public Transportation
Emergency Relief Program.
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Course Conclusion — Objectives

The course was intended to assist grantees with...
1) Estimating resilience project costs.

2) Computing resilience project benefits.

3) Understanding how to use FTA's HMCE Tool.

4) Identifying, gathering, and analyzing documentation
required in the FTA Competitive Resilience grant
application process.

5) Determining the benefit-cost ratio for a hypothetical
resilience project using the FTA HMCE Tool.
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Questions and Answers
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