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BCA SUMMARY

The Westland Beach-Windmill Point Shoreline Stabilization project will
use a multi-faceted approach of armor stone breakwaters, armor
spurs and nature-based solutions, including beach nourishment and
SUB APPLICANT beach and dune vegetation planting to stabilize 1,324 feet or eroding

Lancaster County shoreline along the Rappahannock River.
@ The project will include the construction of five armor stone
breakwaters (180", 240', 220", 90', and 110"), two armor spurs (60" and
LAT/LON 50'), and the installation of 18,000 cubic yards of beach nourishment

37.6158609, -76.2919770  with 42,000 square feet of beach and dune vegetation plantings. Al
existing concrete debris and stone groins (located channel ward of
breakwaters) will be removed to allow for restoration of the beach

h and a more comprehensive approach to stabilization of the shoreline.
PROPERTY TYPE The vegetatioh plantings will include salt meadovv cordgrass (spartina
patens), American beach grass and Atlantic coastal panic grass. The
cost of this stabilization project is estimated to be $2+/8;600-06-

‘ $2,319,000.00.

Roads and Bridges

i 44 Estimated Benefits 8) = $ 7458373 _ . . o o
HAZARD TYPE  Estimated Costs (C) = $-2+8,000:00- November 7, 2023 = $2.319,119.00
Coastal V Flood BCR (B/C) = 3.40- Updated BCR (C/C) = 3.22

MITIGATION TYPE

Floodplain and Stream
Restoration

X

DAMAGE AND
FREQUENCY

Professional Expected
Damages
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12/27/22, 6:32 PM

FEM

Version 6.0.0. Build 20221028.1600

Benefit-Cost Calculator

V.6.0 (Build 20221028.1600 | Release Notes)

Benefit-Cost Analysis

Project Name: Lancaster County - Westland Beach - Windmill Point Shoreline

Map

Marker Mitigation Title

A
Floodplain and Stream

: Restoration @ 40
Windjammer Ln, White
Stone, Virginia, 22578

TOTAL (SELECTED)

TOTAL

Using 7% Discount Rate

Benefits (B)

Property

Type Hazard
DFA -
Coastal
Fﬁ“r $7,458373
V
Flood
$ 7,458,373
$ 7,458,373

BCR

Costs (C) (B/C)
$2,319,119.00 3.22
-$-2:495209- 30

-$-2:195:299-—--3.40
$2,195,299.--3.40-

Leaflet | Tiles © Esri

Using 3% Discount Rate
(For FY22 BRIC and FMA only)

Benefits (B)

Costs (C) BCR (B/C)

B L

49,347,049 -----$-2:199;680-—----4:25~
---$-9.347.049----$-2199.680------- 425

https://bcaofficeaddin-prod.azurewebsites.net/projects?_host_Info=Excel$Win32$16.01$en-US$telemetryS$isDialog$$0
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12/27/22, 6:32 PM Version 6.0.0. Build 20221028.1600

Property Title: Floodplain and Stream Restoration @ 40 Windjammer Ln, White Stone, Virginia, 22578
Property Location: 22578, Lancaster, Virginia
Property Coordinates: 37.61586099752033, -76.291977007078
Hazard Type: Coastal V Flood
Mitigation Action Type: Floodplain and Stream Restoration
Property Type: Roads & Bridges
Analysis Method Type: Professional Expected Damages
Project Useful Life (years): 12
Project Cost: $2,178,000
Number of Maintenance Years: 12 Use Default:Yes
Annual Maintenance Cost: $2,178

Comments

Project Useful Life:
Project-specific, the PUL and event RI should be the same to show the complete loss of the asset being
protected by the project.

Mitigation Project Cost:

Construction costs for the shoreline stabilization project. Design and construction costs for pier. Floodplain
and Stream Restoration (FSR) projects are used primarily to reduce flood risk and erosion by providing
stable reaches but can also be used to help mitigate drought. These projects restore and enhance the
floodplain, stream channel and riparian ecosystem’s natural function. They provide baseflow recharge, water
supply augmentation, floodwater storage, water quality renovation, terrestrial and aquatic wildlife habitat,
and recreation opportunities, by restoring the site’s soil, hydrology and vegetation conditions that mimic the
pre-development, or pre-alteration natural channel/floodplain connectivity.

Annual Maintenance Cost:
Based on 1% of the project costs.

https://bcaofficeaddin-prod.azurewebsites.net/projects?_host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$0 2/5



12/27/22, 6:32 PM Version 6.0.0. Build 20221028.1600

Year of Analysis was Conducted: 2022
Year Property was Built: 1961
Analysis Duration: 62  Use Default:Yes

Estimated Number of One-Way Traffic

1,000
Detour Trips per Day:
Additional Time per One-Way Detour Trip 60
(minutes):
Number of Additional Miles: 1
Federal Rate ($): 0.625  Use Default:Yes
E ic L Per D fL fF i
conomic Loss Per Day of Loss of Function 36,225
($):
Comments

Number of Trips:
A minimum of 1,000 cars were assumed as this location is a tourist-attraction.

Time per Trip:
Dead End Road: 60-minute input was used.

Number of Miles:
Assumed additional 1T mile of detour since this is a dead end road.

ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Facility and Revenue Loss Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
12.75 365 500,000 0 0 0 0 13,722,125

https://bcaofficeaddin-prod.azurewebsites.net/projects?_host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$0
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12/27/22, 6:32 PM Version 6.0.0. Build 20221028.1600

Comments

Damages Before Mitigation:
This 56-year event was used as the baseline for damages before mitigation for this site. This baseline was
developed assuming a constant erosion rate based on the 2019-2022 erosion rate estimate, which could

reach the roadway shoulder/bridge in 12.75 years (102-ft divided by 8 ft/year = 12.75 years), or about a 7.8-

percent annual chance event (1 event or 100% divided by 12.75 years = 7.8%). While this assumption was

used for the BCA, field conditions demonstrate that the erosion risk and impacts can change quickly due to

one flood. These changes to the river alignment due to a single high flow event highlight the erosion
susceptibility of this coast, in proximity to the subject roads and facilities. Optional Damages for potential
revenue loss, road damages and total loss to the World Marina structure, and contents.

Annualized Damages Before Mitigation
Floodplain and Stream Restoration @ 40 Windjammer Ln, White Stone, Virginia, 22578

Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)

12.75 13,722,125 51,076,244

Sum Damages and Losses ($) Sum Annualized Damages and Losses ($)

13,722,125 1,076,244

Professional Expected Damages After Mitigation
Floodplain and Stream Restoration @ 40 Windjammer Ln, White Stone, Virginia, 22578

ROADS AND BRIDGES OPTIONAL DAMAGES VOLUNTEER COSTS TOTAL
Recurrence Interval (years) Impact (days) Facility and Revenue Loss Category 2 ($) Category 3 ($) Number of Volunteers Number of Days Damages ($)
100 365 500,000 0 0 0 0 13,722,125

Comments

Damages After Mitigation:

Design of the improvements is intended to provide stream stability and flood damage reduction up to the
100-year recurrence interval event (1-percent annual chance) without significant damage to the
improvements.

https://bcaofficeaddin-prod.azurewebsites.net/projects?_host_Info=Excel$Win32$16.01$en-US$telemetry$isDialog$$0
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12/27/22, 6:32 PM Version 6.0.0. Build 20221028.1600

Annualized Recurrence Interval (years) Damages and Losses ($) Annualized Damages and Losses ($)
100 13,722,125 5137,220
Sum Darmages and Losses ($) . Sum Annualized Damages and Losses (§)
13,722,125 5137,220
Total Project Area (acres): 0
Percentage of Urban Green Open Space: 0.00%
Percentage of Rural Green Open Space: 0.00%
Percentage of Riparian: 0.00%
Percentage of Coastal Wetlands: 0.00%
Percentage of Inland Wetlands: 0.00%
Percentage of Forests: 0.00%
Percentage of Coral Reefs: 0.00%
Percentage of Shellfish Reefs: 0.00%
Percentage of Beaches and Dunes: 0.00%

Expected Annual Ecosystem Services Benefits:  $0

Total Standard Mitigation Benefits: $7,458,373

Total Social Benefits: $0

Total Mitigation Project Benefits: $7,458,373

Total Mitigation Project Cost: 42495299 $2.319,119.00
Benefit Cost Ratio - Standard: 346 3902

Benefit Cost Ratio - Standard + Social: 346 3.2

https://bcaofficeaddin-prod.azurewebsites.net/projects?_host_Info=Excel$Win32$16.01$en-US$telemetryS$isDialog$$0 5/5



Appendix A - Storm Surge



WILLIAM & MARY

W

OLD DOMINION UNIVERSITY

|

LAW SCHOOL
VIRGINIA COASTAL

POLICY CENTER

INSTITUTE for

Resilience Collaborative

I'T & NEGOTIATION

ENGAGEME

Shaping Our World Together

/npa‘eluldaiA‘ualiyed//:sdiiy :1ISIA uollewaoul 310w 04

Y

SIS &'C 0

'sioqaey/suod pue .m.a..w:ﬁm ?21j0d
‘suoI3es 3ij ‘S|o0Yds ‘sjendsoy SImonISeyuy [ednLr) ‘

S9PN[OUI 3INJINIISBIJUL [EIIHID S[o2Iey pue] D

vl

I

(1) syppda(q 281ng wi0)g
¢ A103918)

Ajuno)) Jdjsedue|

uonygpunuj
33.ang ULI0)S




Appendix B - Shoreline Evolution
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