WYV Silver Jackets Team

 Building Level Risk Assessments
e Validate Primary Structures
* First Floor Heights
* New Development

] High Risk Potential Dams

* |dentify communities downstream of High-Risk dams

(J Dam Warning and Safety System
e Credits for FEMA’s Community Rating System (CRS) Program



Silver Jackets: Activity 1

Building Inventories

At Risk Floodplain
Structures

Source: U.5. Army Corps of Engineers

Nearly 20 years ago more than
80,000 structures in the floodplain
were inventoried by the Pittsburgh
District Army Corps of Engineers
using statewide 1996-99 1-meter
resolution Digital Orthophoto
Quarter Quads. A combination of
FEMA's Q3 and DFIRM floodplain
data (available for 37 of the 55
counties) was overlaid onto DOQQ''s.

<< USACE Inventoried Floodplain Structures >>
http://wvgis.wvu.edu/data/dataset.php?ID=230



http://wvgis.wvu.edu/data/dataset.php?ID=230

Site-Specific Building Inventories

Historical Flood
SEHA Inundation / NF'_P_
. Flood Registry Repetitive
Building Loss

Counts (Internal Use Only)

| ‘ Levee/Dam
Flood Proo BUILDING Failure

JRVIECIECE | VENTORY Inundation
Structures Studies

AN

HAZUS Flood

Elevation
Loss Estimates

Certificates

Building Inventories important for flood reduction activities



Statewide Building Inventories
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https://www.mapwv.gov/flood/map/?wkid=102100&x=-9070843&y=4497058&l=11&v=2

USACE 2002 Building Inventory



https://www.mapwv.gov/flood/map/?wkid=102100&x=-9069713&y=4496689&l=10&v=2

Building-Level Flood Risk Assessments

Building-Level Flood Risk

Assessments support:

= Hazard Mitigation Plans

=  Floodplain Management

= Community Assisted Visits
= Community Rating System

Benefits
=  More detailed and accurate
assessments

=  Automated scripts generate
outputs quickly

=  Cost savings through
efficiencies

= Helps multiple stakeholders

=  Comprehensive Building Risk
Database

Methodology
Consistent methodology
statewide

= Semi-automated workflows

= Continuous cycle to improve
and update assessments

4

COMMUNITY
ENGAGEMENT &
FIELD ACCURACY

CHECKS

Floodplain Managers
Local Govt. Officials

1

DATA INPUTS

GIS Reference &
Elevation Data

Flood Studies
Depth & WSEL Grids
Building Stock

Building-Level

Assessment Cycle
(Flood-Risk Assessment GIS)

3

DATA OUTPUTS
Building Level

Community Level
3D Visualizations

Published to
WYV Flood Tool

2

BUILDING
INVENTORY &
ACCURACY
IMPROVEMENTS

Building Location
Building Attributes




GIS Data Development

Parcels
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Site Addresses

Aerial Imagery

Migrate six
counties
from paper
to digital
parcels

ma299 4
=z = DATA INPUTS
,f GIS Reference &
. e Elevation Data
34443458 .:433 5
3438
'w;m Y Flood Studies
e ol Depth & WSEL Grids
2 o 00 \  Building Stock
a1 u 3424m3420 34167 S
Niy, R L ED
LRl P Unl[:’,:u,s 24163416 m3a1z
‘ = ?1?;3, 935
Flood-risk County Leaf-
communities off imagery
with missing no older than
or incorrect E- 5 years

911 addresses

Parcels, Assessment Records, Aerial Imagery
important for pinpointing flood-risk structures

Elevation

Statewide 1-
meter DEM
and 1-ft.
contours.
Flood Studies,
Depth &
WSEL Grids




Building Inventory

BUILDING
INVENTORY &
ACCURACY
IMPROVEMENTS

Building Location
Building Attributes

T
GIS Specialist conducting
Building Inventory




Building 19-07-022B-0021-0000_7170

WYV Flood Tool

Remember: When in Doubt, It's Not Out!

Public

Views

Expert | Risk MAP $# Flood = Reference » @ Basemaps =

Qa0

Layers

S
b

8 Cicc oneach abo viewiformation

Address Parcel Risk

Property Class Type
Land Lise

Year Built

Building Grade
Basement Type
Building {card) Number

# of main BLDGs (cards)

|@ cosTVALUES

O APPRAISED VALUES

R - Residential

101 - Residential 1 Family
2011

Cape Cod/Cape Ann

2

Aluminum BUiIt
:'m 2011

1

Crawl

Basement

o

Toois
FAL SN BF gl NO)

Flood Hazard Area: Location is WITHIN the FEMA,
100-year ficodplain and floodway,
Flood Zone: AE (Floodway)
Stream: Shenandoah River
Watershed (HUCB): Shenandoah (2070007)
FEMA Issued Flood Map: 540 2 NFHL
Map Effecitve Date:
Contacts:
Flood Height®:
Water Depth®:  Abou
HEC-RAS Model
Flood Profile: 544
Community®: J
ciD: &
Location (long, lat):
Location (UTM 17N}):
External Viewers:

Elevation:

Address

Parcel ID # :

Flood Risk Information



https://www.mapwv.gov/flood/map/?wkid=102100&x=-8664166&y=4753097&l=13&v=0

Hazus Flood Loss Estimation Program

Slide courtesy of FEMA




Hazus Flood Loss Estimation Program

Flood Loss Utility

!x' S | g/ /
FOAL

é

User Defined Flty 1™
Occupancy Class™;
Euilding Cost™:
Building Area™
Mumber of Stories™
Foundation Type”:
First Floor Height™
Content Cost:
Building DOF:
Content DDF:
Inwertory DDF:
Inuertony Cost:
Specific Jecupancy ID:
Latitude™:

Lengitude™

Coastal Flooding attribute (12"

Depth Grid [ft)™:

NYE_100yr.tif

Fields named similarta defaults are searched for.
* indicates requirsd field.
Redl fields are required and must be mapped.
Yellow fields have not besn mapped, but 2re not reguired.

Green fields have been mapped successfully.

Executei Browse to Invertory Input (.csv) Qui‘t]

Preliminary FIRM 100-Year Flood - Direct Economic Loss (Buildings): New York City

FEMA’s new
OpenHazus
Flood Loss
Utility.

1,3’ g ,
. - " E‘I , It works!
;‘ ”; "I‘ u-,_::’ ’ Jq-‘e . :‘
& - g Very
: 4“‘4 - o o
o beneficial
; | for project!
e MvE or project
Created: 0) MAR 2019 — Econo mac _& Highest D:;ij:,u I5 an

Slide courtesy of FEMA




Depth-Damage Function (DDF) Values

Insert

Page Layout

Formulas Data Review View

Power Pivot

Building_DDF_Riverine LUT_Hazusdpl_example_point.csv - Excel

Q Tell me what you want to

T E_X’C”t Calibri -1 - A AT == ¢ Wrap Text General - QI Normal Bad E'I' EX E
R Copy - -
Paste %Fmﬁatpam ru- =E== Merge & Center - $ - % »  of 3% Fcoj:ndai;fn”;" Format a<| Good Neutral o PR
Clipboard [P Font ] Alignment r MNumber ] Styles Cells
H ©-
A4 = fx R12N
A B C D J L P L]
1 |SpecificOccupld Source Description Stories ml po pl p2 p3 pd p5 pb p7
2 |R11IN USACE-IWR one story, no basement, Structure 1Story 3 13 23 a2 40 47 53 59 63
3 |R11B BCAR - Jan 2011 one story, w/ basement, Structure (B14) 1 5tory 13 26 32 39 46 52 59 65 70
4 | R12N .FIA two floors, no basement, Structure, A-Zone 2 Story (1] 11 12 14 138 20 22 24 26
5 |R12B FIA (MOD.} two floors, wf basement, Structure, A-Zone 2 Story 14 19 21 26 29 34 39 44 50
6 R13M FIA three or more floors, no basement, Structure, A-Zone 3 Story ] 5 8 12 17 19 22 24 25
7 |R13B FIA (MOD.) three or more floors, w/ basement, Structure, A-Zone 3 Story 10 12 14 20 25 3 36 33 41
& |R1SN FIA split level, no basement, Structure, A-Zone split Level ] 3 9 13 25 27 28 33 34
9 RI1SB FIA (MOD.) split level, w/ basement, Structure, A-Zone Split Level 14 15 24 27 30 35 40 43 44
10 |R21IN FIA Mobile home, structure, A-Zone 1 Story ] 11 a4 63 73 73 79 21 82
11 [R21B FIA Mobile home, structure, A-Zone 1 5tory ] 11 44 63 73 78 79 81 a2
12 |[R3AIN USACE - Chicago Apartment Unit Grade, Structure 1to2 Stories o 15 16 25 28 29 31 40 43
13 [R3A1B USACE- Chicago  Apartment Unit Sub-Grade, Structure 1to2 Stories 8 12 15 20 23 28 33 a7 43
14 |R3A3N USACE - Chicago Apartment Unit Grade, Structure 3tod Stories o 15 16 25 28 29 31 40 43
15 |[R3AZB USACE - Chicago Apartment Unit Sub-Grade, Structure 3tod Stories 8 12 15 20 23 28 33 37 43
16 R3A5SN USACE - Chicago  Apartment Unit Grade, Structure 5Plus Stories o 15 16 25 28 29 31 40 43
17 |R3A5B USACE - Chicago  Apartment Unit Sub-Grade, Structure SPlus Stories 3 12 15 20 23 28 33 37 43
18 |[R3B1IN USACE - Chicago Apartment Unit Grade, Structure 1to2 Stories o 15 16 25 28 29 31 40 43
19 [R3B1B USACE - Chicago  Apartment Unit Sub-Grade, Structure 1to2 Stories 8 12 15 20 23 28 33 a7 43
20 |R3B3N USACE - Chicago Apartment Unit Grade, Structure 3tod Stories ] 15 16 25 28 29 31 40 43
21 |[R3B3B USACE- Chicago  Apartment Unit Sub-Grade, Structure 3to4 Stories ] 12 15 20 23 28 33 a7 43
22 |[R3B5N USACE- Chicago  Apartment Unit Grade, Structure 5Plus Stories o 15 16 25 28 29 31 40 43
23 |R3B5B USACE - Chicago  Apartment Unit Sub-Grade, Structure 5Plus Stories 8 12 15 20 23 28 33 37 43
24 |R3CIN USACE- Chicago  Apartment Unit Grade, Structure 1to2 Stories ] 15 16 25 28 29 31 40 43
25 (R3C1B USACE - Chicago Apartment Unit Sub-Grade, Structure 1to2 Stories 8 12 15 20 23 28 33 37 43
26 |R3C3N USACE - Chicago Apartment Unit Grade, Structure 3tod Stories o 15 16 25 28 29 31 40 43
27 |R3C3B USACE - Chicago  Apartment Unit Sub-Grade, Structure 3to4d Stories 8 12 15 20 23 28 33 a7 43
28 |R3C5N USACE - Chicago Apartment Unit Grade, Structure SPlus Stories o 15 16 25 28 29 31 40 43
29 |R3C5B USACE - Chicago  Apartment Unit Sub-Grade, Structure 5Plus Stories 3 12 15 20 23 28 33 37 43
30 |[R3DIN USACE - Chicago  Apartment Unit Grade, Structure 1to2 Stories o 15 16 25 28 29 31 40 43
31 |R3D1B USACE - Chicago Apartment Unit Sub-Grade, Structure 1to2 Stories 8 12 15 20 23 28 33 37 43




Post-FIRM Structure in Floodway

Building ID

19-06-009H-0019-0000_781

Full E-911 Address

781 AVON BEND RD, CHARLES TOWN, WV, 25414

Full Owner Address

9299 ALL SAINTS RD, LAUREL, MD 20723

GIS Parcel ID 19-06-009H-0019-0000
Lat 39.218996

Long -77.83151391

Plus Code 87F46599+H9X

WYV Flood Tool Link

https://mapwv.gov/flood/map/?wkid=1021008&x=-

8664164.49652&y=4753089.59353&I=13&v=0

WYV Parcel Assessment Link

https://mapwv.gov/Assessment/Detail /?PID=19060

09H001900000000

CID

540065

Community Name

JEFFERSON COUNTY *

Stream Name

Shenandoah River

Watershed (HUCS)

Shenandoah (2070007)

Flood Zone Designation

Effective 100 yr Zone AE - Floodway

Floodway Yes

Year Built 2011

FIRM Status Post-FIRM

Hazard Occupancy Code RES1

Stories 2 o .
Basement Type Crawl Bu Ild | ng
First Floor Height 4.0

Building Appraisal $170,200 I n p Uts
Structure Area 2496

Flood Depth Value 9.8

Flood Depth Source HEC-RAS Water De pth
WSEL Value 376.0

WSEL Source UAE Input
Ground Elevation 366.2

Ground Elevation Source

2012 FEMA Jefferson, Berkeley & Morgan Lidar

Grade C+

Tax Class 2

Land Use Description Residential 1 Family
Exterial Wall Type Aluminum

Building ID 19-06-009H-0019-0000_781
Full E-911 Address 781 AVON BEND RD, Ctzss A\, 25414
GIS Parcel ID 19-06-009H-00194 3
Plus Code 87F46599+H9%
DATA OUTPUTS

WV Flood Tool Link Building Level

. nips//ma Community Level
WV Parcel Assessment Link  |H00190000 ) N
Full Owner Address 3D Visualizations
Occ RES1 Published to
Cost 170200 WV Flood Tool
NumStories 2
FoundationType 5
FirstFloorHt 4
Area 2496
UserDefinedFltyld 453
Latitude 39.218996
Longitude -77.83151391
Depth_Grid 9.825653
Depth_in_Struc 5.825653076
flExp 1
SOID R12N
BDDF_ID 107
BldgDmgPct 23.7
BldgLossUSD $40,254
ContentCostUSD $85,100.00
CDDF_ID 23.00
ContDmgPct 37.95 OpenHazus
ContentLossUSD $32,299 FAST Uti | ity
DebrisID RESINBFT4
Debris_Tot Building Impact
Restor_Days_Min 270 Output
Restor_Days_Max 450
GridName AFH_wm.tif



https://mapwv.gov/Assessment/Detail/?PID=1906009H001900000000
https://mapwv.gov/flood/map/?wkid=102100&x=-8664164.49652&y=4753089.59353&l=13&v=0
https://mapwv.gov/Assessment/Detail/?PID=1906009H001900000000

Field Verification

o |y g e,

-~ Field Verification is
== important to improve

= the accuracy of certain
properties!

Field Verification of the structure located at 781
Avon Bend Road in Charles Town along the
Shenandoah River in the Regulatory Floodway
reveals that this Post-FIRM (2011) structure is
built on a piles foundation. The Foundation
Type/First Floor Height will be changed in the
Building Inventory and the OpenHazus Flood
Assessment Structure Tool (FAST) utility
executed again for this structure.

The estimated Base Flood Water Depth for this
structure is 10 feet.

781 Avon Bend Road, Charles Town, WV 25414
Building ID 19-06-009H-0019-0000_781

WYV Flood Tool Link:
https://mapwv.gov/flood/map/?wkid=102100&x=-
8664165&y=4753090&I=13&v=1



https://mapwv.gov/flood/map/?wkid=102100&x=-8664165&y=4753090&l=13&v=1

Field Verification

Modified Foundation Type and First Floor Height — Rerun Hazus Flood Loos Model
WV Flood Tool

Remember: When In Doubt, It's Not Out!

Layers Search Tools

# Risk~ | Bl Reference v | @ Basemaps | Address v 781 AvON BEND RD, cHARLEs Town, wQ [/ B O & = @®

: Flood Hazard Area: Location is WITHIN the EEMA
100-year floodplain and floodway.

Flood Zone: AE (Flocdway)

Watershed (HUC8): Shenandoah (2070007)

Public | Expert | Risk MAP

= Clict

| 8P

Address Parcel Risk

|Building #1 in Parcel: 19-06-009H-0019-0000

FEMA's Flood Map: 54037C0230E & X NFHL
Map Effecitve Date: 12/18/2009
Contacts: Jefferson

;o Flood Exposure for Building: 19-06-009H-0019-0000_781

Building Replacement Cost $176,400

Flood Height®: 376 ft (BFE - Non-Restudy)  More info
Water Depth:  About 9.8 Tt (Source: HEC-RAS)
HEC-RAS Model: N/A & All Models
Community®: efferson County

CID: 540065 CRS Class: (5]
Location (lat, long): (39218999, -77.831518)
Location (UTM 17N): (4345864, 773545)
External Viewers: g (] ,

Content Cost $88,200

Building Info Area: 2,496 sq ft | Stories: 2

Occupancy Class RES1 (Single Family Dwelling)

Year Built 2011 (Post-FIRM)

Foundation Type Pile (View Photo)

First Floor Height 10.0 ft above ground

Water Depth-in-Structure -0.2 ft (Subgrade Basement or Below

LF)
Io Flood Damage Estimates for Building: 19-06-009H-0012-0000_781

levation: About 366t  (Source: FEMA 2012)

Address ' ; 781 AVON BEND RD, CHARLES TOWN,
WV, 25414

Building Damage Pct 9%

$16,021

Building Loss USD

Content Damage Pct T%

COMMUNITY
ENGAGEMENT &
FIELD ACCURACY

781 Avon Bend Road, Charles Town, WV 25414 CHECKS
Parcel ID: 19-06-009H-0019-0000 Floodplain Managers

Building ID: 19-06-009H-0019-0000_781 T
WV Flood Tool Link:
https://mapwv.gov/flood/map/?wkid=102100&x=-8664165&y=4753090&I=138&v=1

Content Loss USD $5,826 -



https://mapwv.gov/flood/map/?wkid=102100&x=-8664165&y=4753090&l=13&v=1

Validate Building Risk Assessments

e Flood Depth Grid
e Water Surface Elevation Grid
e High-Risk Advisory Flood Zones

e Buildings: Future Map Conditions
o Structure Verified LOMAs

e Buildings: Flood Exposure
o Building Replacement Cost
o Essential Facilities

o Community Assets Silver Jackets:
o Historical Structures Activity 1

e Buildings: New Development & Basement
o Pre-FIRM / Post-FIRM
o Basement (First-Floor Height)

e Buildings: Damage Loss Estimate (Hazus)
o Percent Damage
o Dollars Loss




Flood Risk Products

RISK LAYER

CATEGORY

GRAPHICAL OR TABLE FORMATS

1% Chance Flood Event (100-Year)

e Flood Depth Grid

o Model-Backed
o Hazus

Flood Risk Grid

e Water Surface
Elevation Grid

Flood Risk Grid

Flood Heightﬂ': 357 ft (BFE - Non-Restudy) Adore Info
Water Depthﬁ’: About 11.9 ft (Source: HEC-RAS)

(Non-Regulatory)

o Base Flood Elevations HEC-RAS Model: N/A & All Models
o Advisory BFEs Community®: Jefferson County
CID: 540065 CRS Class: 6

e Preliminary NFHL Flood Zone

o Changes Since Last Changes

FIRM (CSLF)
e High-Risk Advisory Flood Zone R & | Germied foodplam boundary but NOT 2 FEMA00.
Flood Zones Changes + E year effective floodplain. More Info

Flood Zone: Updated AE Floodplain Boundary
Stream: Shenandoah River
Watershed (HUCB): Shenandoah (2070007)




Flood Risk Products (Cont.)

RISK LAYER CATEGORY GRAPHICAL OR TABLE FORMATS

1% Chance Flood Event (100-Year)

e Buildings: Future Map

. Building-
Conditions :
Level Risk
o Map In SFHA (orange)
o Map Out SFHA (yellow)
o No Change (red)
o Floodway (purple)
e Buildings: LOMA
Flood Zone

Verified Changes




Flood Risk Products (Cont.)

RISK LAYER CATEGORY GRAPHICAL OR TABLE FORMATS

1% Chance Flood Event (100-Year)

e Buildings: Exposed to

. Building-
FIOO:"E. Level Risk | 5 e
) R:I IaI:egment Cost ﬂ“%*‘\"' :
et = QOO L g Wi e D owe)
o Essential Facilities l*t f*i
o Community Assets P e S
o Historical
e Buildings: New Buildi
uilding-
Development & Level Risk

Basement
o Pre-FIRM (red)
Post-FIRM (purple)
o Basement (black dot)
(First Floor Height)




Flood Risk Products (Cont.)

Flood Hazard Area: Location is WITHIN the FEMA
100-year floodplain. Advisory Flood Heights available.

Flood Zone: A (Advisory Flood Heights available)
Stream: Potomac River
Watershed (HUC8): Conococheague-Opequon (2070004)

FEMA's Flood Map: 54037C0075E X & NFHL
Map Effecitve Date: 12/18/2009
Contacts: Jefferson
| Flood Height®: About 313 ft (AFH) More info
Water Depth®: About 3.9 ft (Source: HEC-RAS)
HEC-RAS Model: PotomacRiver & il Models
Community®: Jefferson County

CID: 540085 CRS Class: 6

i SRS x Building Information
Property Class R - Residential b I
Lo Use assmaipell \Web Parcel Assessment
0 Foot Sum of Structure Areas 2,346 Re o rt
# of Buildings (Cards) 2 p
1 Foot
2 Feet . Square o
Year Exterior Footage Building
3 Feet Card Built Stories CG Architectural Style Wall Basement Type (SFLA) Value
A Feet 1 1993 1 22 Bi-level/Split Foyer Aluminum Full 1,639 $112,800
oy J{Z ) 1955 1 11 Conventional Frame Crawl 707 $28,300
eet
2,346 $141,100
6 Feet
7 Feet Year Heat Full Half Total
Card Built Attic Fuel System Heat/AC Bedrooms  Baths Baths Rooms
8F .
S 1 1993 Mone Gas Warm Air Central 4/C 3 2 1 2
9 Feet D 1955 None None Naone None 1 1 2
10 Feet : 4 2 ? 10
11Feet | Parce 9-07171-00709-@1787 - ~ Water Deptn: ~ 391t EC-RAS Other Building and Yard Improvements
Door and Frames - Most doors in residential structures are hollow and are warped and desfroyed between 0.0 and 1.0 foot of
12 Feet floodwater. Some would require replacement at 1.5 feet of fi ter. All doors are fotaled at 4.0 feet of floodwater. Hollow metal Adjusted
door fral eS are never a tof ) . ’ s Bldg/ Year Replace Replace
13 Feet Sheetrock/Wall Insulation/Wall Boards - Walls and insulation are damaged at the rate of 25 percent damages at 0.0 footto 1.5 . . . 5
feet of floodwater, 50 percent damages at 2.0 feet, and total damages at 4.0 feet. In residential and some commercial structures, the Card # Line Type Built jalc] Units Size Area Cost Cost
ceiling is made u.l sheetrock and is a total loss at 0.5 fEET. of floodwater bac.ause of the absorption of afﬂate_r__frum Ihe.shselmc\: and 1 1 Frame Utihly Shed 2000 11 1 1727 455 52.970 $2,080
insulation in the walls. In commercial structure! h a suspended ceiling, tiles are damaged at 4.0 feet of flooding, whereas the
framing is not damaged because it is composed of capped aluminum. 1 438 52,970 $2,080
Countertops comes over countertops.
Flood Zone Information Learn more at WV Flood Tocl
https://www.mapwv.gov/flood/map/?wkid=102100&x=- Acres (c) Risk
8654355&V=4779871&|=13&V=2 1.57 High This parcel appears to be in a HIGH RISK flood hazard zone.



https://www.mapwv.gov/flood/map/?wkid=102100&x=-8654355&y=4779871&l=13&v=2

Flood Risk Products (Cont.)

WYV Flood Tool Building Flood Loss Damage
i 0% of home damaged if First-Floor Height

above 4-ft. Base Flood Water Depth and

Lower Enclosure properly flood proofed

Views Layers

Public | Expert | Risk MAP J 4 Risk~ | Gal Reference v | @ Basemaps ~ || Parceal

g L : Sy, - HERE di5" R Stream: Polomac River
E Click on each tab to view information x y Watershed (HUC8): Conococheague-Opequon (2070004)
Aadiass | Paicel @ FEMA's Flood Map:  54037C0075E & & NFHL
-‘; | DUNUING # 1 10 FAlCEL 12-UT-U0 | -UUus-Uiheg — ; E | | Map Effecitve Date: 1211872009
i, p = . ; : Contacts: Jefferson
: {Q Flood Exposure for Building: 19-09-0011-0009-0016 Flood R|sk - By : _
hod = o : { Flood Height®: About 313 fi (AFH) More info

Building Replacement Cost  $28,900

Water Depth®: About 3.8 it (Source: HEC-RAS)
HEC-RAS Model: PotomacRiver X 21 Models
8 community®: Jefferson County

CID: 540065 CRS Class: ]

Content Cost $14,450

Building Info

Building Info Area: 1,871 sq ft | Stories: 1

Occupancy Class RES1 (Single Family Dwelling)

1993 (Post-FIRM) A . 85 | ,' FIOOd RiSk
Solid Wall (View Photo) 3 Bt | |

8.0 fit above ground ; . e : | Assessment
-4.2 ft {Subgrade Basement or Below LF) e ik i | {dipte ! | - A Building Link

IO Flood Damage Estimates for Building: 19-09-0011-0009-0016_1455

Building Damage Pct 0% S : . P et Pl soules
Building Loss USD FIOOd Risk Bldg & { _ | = o

Year Built

Foundation Type

First Floor Height

‘Water Depth-in-Structure

Content Damage Pct

Content Loss USD

Assessment

Inventory Damage Pct

2 el




Silver Jackets: Activity 2

Identify Communities
Downstream of High-Risk Dams




High Risk Dams

Legend High Risk Dams Within and Outside CRS Communities
CRS Community Participation Status ) Total High Risk Dams: 293
January 2020

Mon-Participating Community -
Participating Community

@ Paricipafing City

Dam Management:

& USACE: 11 . g ctyor

= Woreh Martnsburg
® USDANRCS: 153 = ® 2,
. v Berkeiys &
©  Other: 131 L N 1'_

JefTerso

J' o ] 4_“" .

»

&

L |

Data Source: NFIPICRS, FEMA, NID
Map prepared by WVGISTC on 01/28/2020




Community Boundaries / Statistical Units

Flood Risk Community Study Map

232 incorporated areas
+55 unincorporated areas
287 Communities

+ 8 split communities

295 Statistical Geographies

295 Statistical Geographies form
287 Communities which form

55 Counties which form

11 PDC Regions which form

1 Statewide Flood Risk Assessment

SPLIT COMMUNITY ‘*) COUNTY1 COUNTY2
Alderson Greenbrier Monroe
Huntington Cabell Wayne
Montgomery Fayette Kanawha
Nitro Kanawha Putnam
Paden City Tyler Wetzel
Smithers Fayette Kanawha
Wheeling Marshall Ohio

Weirton Brooke Hancock

o Incorporated Communities
* Split Incorporated Communities
1 County Boundaries

95% of WV Municipalities have Special Flood Hazard Areas (SFHA)



Communities Downstream of HH Dams

Downstream Communities (C1, C2, C3...n)

OWNER MAX.
# DAM NAME RIVER CITY NAME STORAGE C1 c2 C3 C4 (65) (69)
1 BLUESTONE DAM NEW RIVER HINTON CELRH 631000 Hinton Summers Raleigh Fayette Thurmond  Oak Hill
Gauley

2 SUMMERSVILLE DAM GAULEY RIVER SWISS CELRH 413400 Nicholas Fayette Bridge Smithers Montgomery Kanawha

3 TYGART DAM TYGART RIVER GRAFTON CELRP 355000 Taylor Grafton Marion Pleasant Valley White Hall  Fairmont
SUMMERSVILLE DAM - Gauley

4 DIKE NO. 2 GAULEY RIVER SUMMERSVILLE CELRH 283400 Nicholas Fayette Bridge Smithers Montgomery Kanawha

5 SUTTON DAM ELK RIVER SUTTON CELRH 265300 Braxton Sutton Gassaway Clay Clay Kanawha
SUMMERSVILLE DAM - Gauley

6 DIKE NO. 1 GAULEY RIVER SUMMERSVILLE CELRH 233400 Nicholas Fayette Kanawha  Clay Bridge Smithers

West

7 R D BAILEY DAM GUYANDOT RIVER JUSTICE CELRH 203700 Wyoming Mingo Logan Man Logan Logan
STONEWALL JACKSON Lumber-

8 DAM WEST FORK BROWNSVILLE CELRP 145000 Lewis Weston Harrison West Milford Clarksburg port

TWELVEPOLE

9 EAST LYNN DAM CREEK EAST LYNN CELRH 82500 Wayne Wayne Ceredo Kenova Huntington (?)
BURNSVILLE LAKE LITTLE KANAWHA

10 DAM RIVER BURNSVILLE CELRH 65900 Braxton Burnsville Gilmer Sand Fork Glenville Calhoun
BEECH FORK LAKE BEECH FORK OF

11 DAM TWELVE POLE CK. LAVALETTE CELRH 37540 Wayne Ceredo Kenova Cabell Huntington (?)

Communities downstream of USACE High Hazard Dams



High Hazard Dams

Community Rating System (CRS)

** COUNTIES UNINCORPORATED **

High Significant
Hazard (HH) Hazard (SH)
15,498 (17.1%) [ 11.882 (13.1%)
Failure would Failure could
probably result in loss |l possibly cause some

of life and major loss of life and
damage to property property damage

Emergency Action Plan is Required !

2,898 (18.7%)
HH dams do not
yet have an EAP

3.897 (32.8%)
SH dams do not
yet have an EAP

¥

Low
Hazard (LH)
58.956 (67.8%)

Failure would be
unlikely to cause
loss of life or
property damage

Berkeley 3
Greenbrier 5
Fayette 13
Hampshire 1
Jefferson 0
Kanawha 19
Morgan 15
Putnam 8
** MUNICIPALITIES **

Buckhannon 0
Charleston 10
Martinsburg 1
Parsons 1
Philippi

total Counties Unincorporated 64
total Municipalities 13
total HR DAMs - CRS communities 77
percentage 21%

West Virginia CRS Communities Downstream of High Hazard Dams




Silver Jackets: Activity 3

Community Rating System

As a part of the National Flood Insurance Program (NFIP), the Community Rating System is a
voluntary incentive program that recognizes and encourages community floodplain management
activities that exceed the minimum NFIP requirements.

As a result, flood insurance premium rates are discounted to reflect the reduced flood risk resulting
from the community actions meeting the three goals of the Community Rating System

NFIP/CRS

CRS 600 Series: Warning and Response

The 600 series of activities within the National Flood Insurance Program’s (NFIP)
Community Rating System (CRS) is focused on linkages between a community’s emergency
management mission/program and its voluntary CRS activities. These credited activities
focus on the life safety aspect of a community’s floodplain management program,
particularly its emergency management flood warning programs and can result in
additional CRS discounts for your citizens



CRS Activity 630- Dams

Table 110-2. Credit points awarded for CRS activities.* REQUIREMENTS
Moxi ] Percentage * Advance notification of an
aximum Maximum Average of ) . .
Activity Possible Points Points | o impending flood (threat recognition)
Points Earned Earned Credited

300 Public Information Activities

310 Elevation Gertifcates s e 3 ao% * Warnings issued to the threatened
320 Map Information Service a0 80 73 a5% population (warning)

330 Outreach Projects 350 as0 ar 93%

340 Hazard Disclosure BO a2 14 84%

350 Flood Protection Informatian 125 125 ag 27% ° Steps taken to protect life and

360 Flood Protection Assistance 110 100 55 41% reduce |Osses (Operations)

370 Fleod Insurance Promotion ¥ 110 110 g 43

400 Mapping and Regulations

e Coordination with critical facilities

410 Flood Hazard Mapping 802 576 a0 55%

420 Open Space Preservation 2.020 1,803 508 50% (Cr|t|ca| faCIIItIeS plannlng)

430 Higher Regulatory Standards 2,042 1,335 270 100%

440 Flood Data Maintenance 222 240 115 25% PART'CIPAT'NG ORGANIZATIONS
450 Stormwater Management TEHE 805 132 87%

* USACE (Dam Owner)

500 Flood Damage Reduction

Activities * FEMA (CRS Program Coordinator)
510 Floodplain Mgmt. Planning 622 514 175 54% a . .
520 Acquisition and Relocation 2.250 1,889 185 28% ISO / CRS SpeCIaIISt
530 Flood Protection 1.600 41 T3 13%
540 Drainage System Maintenance 570 454 218 43% ° State Dam Safety Offlce

600 Warning and Response ° State NF|P / SHMO

810 Flood Warning and Response

820 Levees ® WV G|S TEChn|CaI Center

630 Dams

* Figures are based on communities that have received verified credit under the L4 Emergency Management Off]ce

2013 CRE Coordinafor's Manuval (about 43% of CRS communities), as of October 2016.
The maximum possible points are based on the 2013 Coordinafor's Manwal. Growth adjustments

are not included. * Floodplain Manager / Risk Planner




State-Based CRS Points

BASIC SCENARIO FOR ALL COMMUNITIES

CRS Series CRS Activity CRS Element CRS Credit
Public Information Activities 310 Elevation Certificates 38
Public Information Activities 320 Map Information Services 90
Mapping and Regulations 430 Freeboard 2 Ft. (Higher Regulatory Standards) 225
Mapping and Regulations 440 Additional Map Data (Flood Data Maintenance) 154
Flood Damage Reduction Activities 510 Floodplain Management Planning (Hazard 100
Mitigation Plan)
Basic Scenario Points for West Virginia 607
POTENTIAL ADDITIONAL CRS POINTS
CRS Series CRS Activity CRS Element CRS Credit
Points
Public Information Activities 350 Flood Protection Information on Website 77
Mapping and Regulations 410 Advisory BFE (New Study) 130
Mapping and Regulations 420 Open Space Preservation 1,950
Flood Damage Reduction Activities 520 Acquisition & Relocation of Buildings 2,250
Warning and Response 630 High Hazard Dams 160
Potential Maximum Points 4,567

CRS Program Data and Impact
Adjustments

Program Data and Impact Adjustments Section
Buildings in the SFHA (bSF) 2133, 222
Acreage of the SFHA (aSFHA) 2133, 222




Dams — WV Flood Tool

WYV Flood Tool

Remember: When In Doubt, It’s Not Out!

lic | Expert | Risk MAP 4 Risk~ | S Reference ~ @ Basemaps » [ Address

© BUILDING-LEVEL RISK: 100-YEAR FLOOD ' v N

O CRITICAL INFRASTRUCTURE : ‘%
Essential Facilities® —— 2 & B
Community Assets® —— -

[ Historic Structures® —— 4
Dams c—— - -_--;;1“‘

Render By: (® Hazard Level® QO ownero
Levees® | S— er Na a
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OTHER FLOOD ZONE SYMBOLOGY ; Zoom to

° HIGH WATER MARKS & STREAM GAGES Movement Type
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* indicates that data is from FEMA
Show Legend
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https://www.mapwv.gov/flood/map/?wkid=102100&x=-8771562&y=4715438&l=7&v=2

CRS Activity 630 - Dams

631.a. Activity Description

The maximum credit for Activity 630 1s 160 points.

This activity provides credit to communities that would be affected by the failure of an
upstream high-hazard-potential dam. State definitions of
a high-hazard-potential dam vary, and may include
potential damage to buildings or property. However, all

High-hazard-potential Dams

state definitions of high-hazard-potential dams include “Dams assigned the high hazard
or refer to probably loss of life 1f there 1s a failure of the | potential classification are those where
dam. failure or mis-operation will probably

cause loss of human life.”

Credit 1s provided under five elements:
—Federal Guidelines for Dam Safety:

e The state’s dam safety program that sets Hazard Potential Classification System for
-onstructi it . d dat: . Dams, 2004, by the Interagency
construction, maintenance, and data provision Committee on Dam Safety

standards for dams (credited under SDS),

¢ A system to advise local emergency managers of
a potential dam failure (credited under DFR),

¢ A warning system for the areas downstream of the dam (credited under DFW),

¢ A plan of action to minimize the threat to life and property during the flood (credited

under DFO), and

¢ Coordination with critical facility operators (credited under DCF).

Source: 2017 CRS Coordinator’s Manual (Page 630-1)

https://www.fema.gov/media-library-data/1493905477815-d794671ladeed5beab6a6304d8ba0b207/633300 2017 CRS Coordinators Manual 508.pdf



https://www.fema.gov/media-library-data/1493905477815-d794671adeed5beab6a6304d8ba0b207/633300_2017_CRS_Coordinators_Manual_508.pdf

CRS Activity 630- Dams

Dams

(2) The community must submit a description of the dam failure threat, including the
following for each high-hazard-potential dam that atfects the community. The first three
items should be available from the state’s dam safety office. If they are not available
from the state or the owner of the dam. the community may have to develop the
information and document it.

(a) A general description of the dam. including its distance upstream from the
community;

(b) A dam failure inundation or evacuation map:

(¢) Dam failure flood hazard data. including the arrival time of flood waters at different
locations and peak elevations of the dam failure flood:

(d) An inventory of the types of buildings (residential. commercial. etc.) exposed to dam
failure flooding with an approximate count of the number of buildings and an
inventory of the land use (residential, agricultural. open space, etc.) of developed
and undeveloped areas within the dam failure inundation or evacuation area for each
high-hazard-potential dam;

(e) A list of the critical facilities that would be flooded or otherwise affected by a failure
of the dam: and

(f) The expected impacts of dam failure flooding on health and safety: community
functions. such as police and utility services: and the potential for secondary
hazards.

Local governments may have completed a risk assessment that meets this criterion as
part of their floodplain management or hazard mitigation plan credited under
Activity 510. If not. the community can complete the CRS Community Self
Assessment described in Section 240 of the CRS Coordinator’s Manual. The
products from either of these efforts should provide the basis for the dam failure
flood hazard description.

This credit criterion is a prerequisite for Class 4 communities.
Source: 2017 CRS Coordinator’s Manual (Page 630-4)



Building Inventories — Deficient Dams

~]
Hancock
Building Inventory Study
Of Brooke
Select WVDEP Deficient Dams  (one
Cobun Creek Upper
(April 2018) H Deckers
"Marshall| :. Creek
L]
TMonongalia® "
Wetzel */Z-_' FMurgan
Tyler Marion Y Berkeley
Preston :
Mineral
Pleasants ) Taylor Hampshire Jefferson
Doddridge, Harrizon
Yiood Ritchie
Charles Fork Barbour 3 Tucker { '™
Wirt Lewis Hardy
- Calhoun Gilmer
Jackson | =, Upshurl  Randolph
Mazon '*'
Roane Braxton Pendleton
Putnam Clay Webster
Cabell
Kanawha
Nichaolaz Focahontas
Wayne Lincoln
Boone | Fayette
Greenbrier
Mingo Logan
2K Raleigh
o wr® :
Wyoming . Summers
Lake Stephens .. onros
McDowell Mercer

Flat Top Lake




Building Inventories — Deficient Dams

BUILDING INVENTORIES

Building Points

Critical Infrastucture

g

BUILDING
REPLACEMENT VALUES

Parcels (S)

BRIM (3)

{

DAM INUNDATION ZONES

(Flood Water Depths)

U

DAM FAILURE AT-RISK

BUILDINGS & PROPERTIES

Charles Lake Uppe
Catego F :rﬂi? e M Steph D :F r#l
gory or Do Yalie Bin ephens echers
Dam Dam Dam
Significant
Hazard Potential Classification High Risk 'g':_:'" HighRisk | HighRisk |Significant Risk
i
WV DEP Deficient Dams / Rank T LS5 T1/14 TLf7
Flood Inundation Area (5q. mi.) 3.06 0.04 3.38 4.91 1.55
Flood Inundation Area (acres) 1955 23 2164 3141 995
n hi
River or Stream Charles Fork | Cobun Creek SRSYSPIG | e phens Decker's Creek
Branch Branch
Littl U u
Watershed & B Lower Mew Coal B
Kanawha |Monongahela Monongahela
County Roane Monongalia Raleigh Raleigh Preston
) 3 : Spencer | Morgantown | Cool Ridge | Surveyor Arthurdale
Community and distance (m
ety ance ik (2 miles) (1 mile) {1 mile) (1 mile) (1 mile)
Raleigh
City of Morgantown | Flat Top '8 Monongahela
Ower Spencer | Utility Board | Lake Assoc Counmy Res: SCD
I -
P X Authority
# Structures 983 i 252 1,071 188
Building Type - % Residential 58% 29% 85% 80% T55%
Building Type - % Farm 16% 0% 9% 5% 12%
Building Type - % Commercial / Industrial 13% 57% 1% 12% 9%
Building Type - % Other 13% 145% 5% 3% 4%
At-Risk Building Exposure Value (5] $33,821,000 | 583,900 | $11,244,500 | $27,286,500 | 57,465,600
# Critical Facilities 7 0 1 5 0
Critical Facilities Exposure Value [§) 52,025,500 $203,300 51,175,800
# Parcels Intersecting Inundation Zone 1,253 25 478 2,063 277
Land Use Type - % Vacant / Open Space 24% 68% 23% 44% 28%
Land Use Type - % Residential 40% 0% 45% 34% 505
Land Use Type - % Agriculture 14% 0% 20% 8% 105
Land Use Type - % Commercial [ Industrial 9% 28% 5% 2% 8%
Land Use Type - % Other 13% 4% T 11% 5%




Building Inventories — Deficient Dams
~

mm
IlEﬂQ

E OSt Offices Water Depth
I Fire Stations High : 82 ft

() Places of Worship G S

e  Structure Locations ' Created b mmsm;.m..:m.e_.




Contact Information

WVU GIS Technical Center, West Virginia University

Kurt Donaldson, GIS Manager
kurt.donaldson@mail.wvu.edu, phone: (304) 293-9467

Maneesh Sharma, GIS Analyst
Maneesh.Sharma@mail.wvu.edu, phone (304) 293-9466

Eric Hopkins, GIS Analyst
Eric.Hopkins@mail.wvu.edu, phone: (304) 293-9463
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