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Lessons Learned: Mitigation Project
Benefit-Cost Analyses in Riverside
County, California
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Hazards Addressed

Flooding: Special Flood Hazard Areas Flooding: Rainfall
Flooding due to Zone AE designations Flooding due to Rainfall occurrences (both low
associated with Lake Elsinore and high-intensity)
» BCA Model Used: Full Flood » BCA Model Used: Damage Frequency
» Based on Flood Insurance Rate Maps (FIRM) Assessment (DFA)
and Flood Insurance Study (FIS) » Based on historical rainfall data
» Recurrence Intervals: 10, 50, 100, and 500 » Recurrence Intervals: 1, 2, 5, and 100
Wildfire

This hazard was not addressed, but decreased access to
wildfire risk areas during a hazard occurrence can create
significant damages to the community
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Project Detalls

Project Type:

» Full Flood: Elevation ,+ ’

» Damage Frequency Assessment (DFA): Drainage Improvement
Project Useful Life: 50 Years (FEMA Standard Value)
Level of Effectiveness: 100-year rainfall and flooding recurrence interval

Mitigation Project Cost: $2,259,663

» Based on construction cost estimate (from Riverside County Flood Control and Water Conservation
District)
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Combination of Two BCA Models
Why were 2 BCA Models used?

» Various damages for two different flood sources:
» Structures - Full Flood (SFHA Flooding)
» Loss of Service

» DFA (Rainfall) Pruject Lakeland Village 101

=Y
» DFA (SFHA) ""'ri? oL FZio Village Rosd Damages - Rainfll
ﬁ- Adelpha Street-Rainfall

- ¢ Grand Ave-Rainfall
=+ 5] Lakeland Village Road Damages - SFHA
- ig§ Adelpha Street
- Grand Ave
=+5]| Lakeland Village Structures - BRY
- Lakeland Village 1
- Lakeland Village 100
- Lakeland Village 101
h Lakeland Village 11

44

D)) ATKINS

SNC +LAVALIN Momber of the SNC-Lavaln Graup
5




Damages

Flooding: Special Flood Hazard Areas

» Structure Damages
» Based on:
» First-Floor Elevation (FFES)
» Total Area of Structures
» Building Replacement Values
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Damages

Flooding: Rainfall

» Loss of Service
» Roads
> Road Damage
> Road Closures
Landscaping
Lost Wages
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Type Recurrence Intervals |

Rainfall 1 2 5 25

SFHA 10 50 100
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Damages: Full Flood Module

Full Flood Damage Resources

Structure Damages
» First Floor Elevations
» USGS Contour Maps

» Estimated Slab Heights (based on structure photos)| |

» Structures with FFE higher than the 100-year RI
were not included in the Full Flood estimation

e W Structures

H HIRB Homes in Project
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Damages: Full Flood Module

Full Flood Damage Resources

Structure Damages
» Total Areas of Structures
» Based on: realtor websites such as Trulia and Zillow
» Tax Cards (where available)

Home Details

Overview
Single-Family Home 1.1 acres lot size
4 Beds 2,833 sgft
3 Baths
Builtin 1993 AddreSS

4 beds « 3 baths « 2,833 sqft« 1.1 acres lot size * Single-Family Home

D), ATKINS //
SNC . LAVALIN Momber of the SNC-Lavolin Craup
9




Damages: Full Flood Module

Full Flood Damage Resources

Structure Damages
» Building Replacement Values

Save and Go Back
Structure Informaticn

Total size of building (=f) ~
Walue of building (ERV) (&/sf) *
Tatal value of building (BRY) 5

Demolition damage threshold (32)

Street Maintenance Details
Strest maintenance budget (£)

Miles of strest (miles)

» RS Means <

GORDIAN

Buliding Construction Costs

with KSMeans dlata

Length of road (miles)

Total Reduced Street
Maintenance Costs

Is the building Residentizl? = ® Yes ()
Residential Structure Details

Select Building Type *
(® One Story

() Two or More Stories () Other

(") Mobile Home

() Split Level

With Obstruction

[ 1451] (For nonresidential building, input
square footage for the first floor
143.00 anly. If a Library Depth Damage
: Function is used, see Help)

207,433
50.00%

$ 0

Mo

Select foundation type * Slab
Mobile Home Type |- Select -

Does the building have a basement? *

() Yes ® No
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Damages: Damage Freqguency Assessment (DFA)

Damage Frequency Assessment Resources

Road Damages

& 17440 Grand Avenue
RS
» Road Damages N
ore Vinny's Barber Shop
r
» Road Closure Riverside County @ Perret Park €)
Akley St Akley St Fire Dept. Station 11 N
£ & &
» Landscaping
X 0 3 X =
& Project Location & Ly Gas & Mini Market Q & &
17440 Grand Avenue y
) OSt ag es & & 4 Barron's Furniture
& @ 2 z & Appliance
& Q/IO« 2 N PP
@ ] o A
S + 9 ~ awford $ Yo
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& 3 &
4‘05’ > :\«
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¢'>S7 Anthony Ave % :\3
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S E Ridge Fine Books @ < T“w,}/. o Yoy
@ 8 < Anderson s AT Y
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@
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Damages: Damage Frequency Assessment (DFA)

Damage Frequency Assessment Resources 12-hrs 12 hour cleanup time
normal overtime
hourly hourly normal  overtime total
Road Damages equipment rate rate hours hours hours total
» Road Damages skip loader $ 40.00 $ 75.20 8.00 4.00 12 § 620.80
. . dump truck 4 71.20 $130.30 2.00 2.00 10 § 830.19
» Costs associated with: street sweeper  $125.82 $108.21 2,00 0.00 2 $ 25164
y ROad SOUF total $1,702.63
> Road Preservation o
Lo normal  overtime
) FI||II"Ig Of POthO|€S hourly hourly normal  overtime
. labor rate rate hours hours hours total
) Asphalt Repalr skip loader % 20,00 % 30.00 8.00 4.00 12 % 280.00
) Debris C|earing dump truck 5 20,00 S 30.00 3.00 2.00 10 5 220.00
street sweeper $ 20,00 5 30.00 2.00 0.00 2 5  40.00
% 540.00
$2,242.63

assume labor overtime =time and a half
equip rates form CalTran book
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Damages: Damage Freqguency Assessment (DFA)

Lake Elsinore, CA 92530 to 33033 Drive 15.4 miles, 29 min

Damage Frequency Assessment Resources  |J, 5,5,

Road Damages
» Road Closures

» Costs associated
with:
» Time Closed

2 s NTKINS

SNC-+LAVALIN Membze o th

13



Damages: Damage Freqguency Assessment (DFA)

Damage Frequency Assessment Resources

Road Damages
» Landscaping
» Costs associated with:
» Removal of Sediment and Silt
» Repair of Sediment and Silt

» Lawn Restoration: supplemental nutrient
treatments
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Damages: Damage Freqguency Assessment (DFA)

Damage Frequency Assessment Resources
Road Damages
Grand + Baldwi
» Lost Wages Qo vie
c " Aero Delivery Q
» Costs associated with: > 2
. . =78,
» Loss of Public Bus Transportation ‘ L e
Q‘ ;\d—‘
Rivera Motorsports Inc
f\\ @ Grand + C
K 3 The Classy Closet @ i e
P N & @Grand+Case
’M., i C»S*J
Los Pancho Market
& Restaurant q

CA Minimum Wage (2017): $10.50
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Combination of Two BCA Models

To correctly assets the damage 2 BCA Models were
used:

V|
» Full Flood Do :
Project: Adelpha Street-Rainfall
» Damage Frequency Assessment (DFA) = e, My Projects A
» Aggregate Benefits was used to estimate Benefit Cost "',’;T.:E Lakeland Village Road Damages - Rainfall |
Ratio (BCR) ™ 1
@ Grand Ave-Rainfall
=+5] Lakeland Village Road Damages - SFHA
: % Ldelpha Street

- e Grand Ave
EFE Lakeland Village Structures - BRY
% Lakeland Village 1
o Lakeland Village 100
% Lakeland Village 101
- e |akeland Village 11
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Project Results

Full Flood Model: Benefits
» Structure Damages

DFA Model: Benefits

» Loss of Service
» Roads
» Road Damage
» Road Closures
» Landscaping
» Lost Wages
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BCA Benefits

SFHA structural $798,062
SFHA roads $337,055
Rainfall roads $1,152,322
TOTAL $2,287,439

 /



Project Results

Aggregate BCR

1.0122921

BCR

Final BCR: 1.01
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L essons Learned .
DFA Assumptions

Organization Loss of Service Type: Roads: Adelfa Street and Grand Avenue —
» Compose a memo/short document both for rainfall events and flood hazard occurrences within the
describing the BCA Methodology Special Flood Hazard Area.
» Include citation of: Estimated Number of One-Way Traffic Trips per Day: Riverside
y Data Used County Annual Daily Traffic counts.
y Reason for data - Grand Avenue — 15,532 trips per day (2013)

- _ Adelpha Street — 1,780 tri day (2009
» Resource, guidance, data, etc. elpha Street — 1,780 trips per day (2009)

Additional Time per One-Way Trip:

- Adelfa Street: 29 minutes (see attached)
- Grand Ave: 29 minutes (see attached)

Number of Additional Miles:

- Adelfa Street: 15.9 miles (see attached)
- Grand Ave: 15.4 minutes (see attached)
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Lessons Learned

Documentation

» Include Pictures of Flooding: Structures
and Infrastructure

» Picture documentation
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Lessons Learned

Comprehensive
» What problems does that particular community/project area face?

» Work with Planning Commission
» State Agencies

» Economic Departments

» Certain requirements regarding landscaping, buildings, infrastructures

Know the community, think holistically

P\

®) S
ATKIN
SNC-LAVALIN Member of the SNC-Lavain Geaup Change Footer here: Insert > Header and Footer (delete if none)
21




Lessons Learned

Communication
» FEMA Region
y State
» Community
y Staff
» Other Agencies/Positions within community
» Everyone has knowledge to bring to the table
» Adjacent Communities
» Communities who have had similar issues
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Contacts

SNC-Lavalin/Atkins North America:
Hilary Kendro, AICP, CFM — Hilary.Kendro@AtkinsGlobal.com
Stacy Wright, AICP, CFM — Stacy.Wright@AtkinsGlobal.com
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Create New Project lg
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Add Structures to Project

Start New Mitigation

7’{::

> &

~fsca

Export BCA

Create New Structure @
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Legend

Help Documentation
Movie Tutorial
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