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Flood Regional Vulnerability Assessment

e HAZUS Flood Modeling

* HAZUS Inventory

e Flood Depth Grids

e Population Density

e Residential Flood Exposure

e Commercial Flood Exposure
e |Industrial Flood Exposure

e Critical Facilities and Utilities
e Dam Inventory & Classification
e Estimated Losses

e Planning Applications












. Riverine Hydraulic &nalysis >

B Valuation Parameters - O >
Analysis type Full Suite of Return Periods o
Output cell size: | 24.8356750189616 " Replacement Cost REST Replacement Cost
Replacement Cost
lver reaches Do H Drefinition D ccupancyExample M eansCozt ~
. pancy azuz
1?'95;'”5%&'1'%%3 g?n] ”'”E'::LI‘_EDH 8 1 [REST ISingle Family Dweling  Refer ta hzRESTReplCast
e 10, 25, 50,100, 500 0033 2 RESZ banufactured Housing | Manufactured Houszing 41.97
72 10, 25, 50,100, 500 0033 3 RES 34 built Farnly Ciwelling 1 2m Duplesx 11369
74 10, 25, 50,100, 500 0033 4 RES3B kit Farnily Ciwselling 1 2 Tnples/Cuads 99,95
W6 10, 25, 50,100, 500 0033 B RES3C kit Farnly Ciweling 1 me 5-3 units 173.48
97 10, 25, 50,100, 500 0033 5 RES3D built Farmuly Cwseling 1 me 10-19 unitz 168.80
I 10, 25, 50,100, 500 0033 7 RES3E built Farnly Ciweling | lar 20-43 unitz 184,58
79 10, 25, 50,100, 500 0033 g RES3F bduilti Farmily Dwelling | lar 50+ units 17383
51 10, 25, 50,100, 500 0160 9 RES4 Temp. Lodging Haotel, medium 189.42
52 10, 25, 50,100, 500 0160 10 RESH Imztitutional Dormitary | Dorm, medium 203.86
57 10, 25, 50,100, 500 0160 11 RESE Murzing Home Murzing home 207.02
58 1|:|_. 25’ 5':'_. 1':":'_. EDD D1 ED 12 EE”‘-'H HEtall T[EIEIE DEFIt SthE, 1 =t 1':'95']
£l 10, 25, 50,100, 500 0160 13 COmz YWholezale Trade Warehouze, medium 106.43
Bl 10, 25, 50,100, 500 0160 14 COm3 Perzonal and Repar Serl Garage. Repair 129.25
£ 10 7% 50 100 S0 n1e0 ™ 15 COr4a Frofeszional! Technical! Office, Medium 175,24
16 COMS Banks Bank 25394
17 COME Hozpital Hozpital, Medium 33867
of Cancel 18 COM? Medical Office/Clinic | Med. Office, medium 241.31
19 COowa Entertainment & Recreat| Restaurant 22398
20 Cora Theaters bovie Theatre 167.98
21 Cor10 Farking Farking garage 7B.21
22 MO Heauwy Factory, small 13037
23 IMD2 Light Warehouze, medium 106.43 W
< >
M et » Close Fririt




3 Riverine Hydraulic &nalysis

Analysistype Full Suite of Return Perinds

Output cell size: 24 8356750189616

River reaches

Reach D | Return Periods [wrs] n-value
[22_____ ] 25 50,100, 500 0.033
k1| 10, 25, 50,100, 500 0033
32 10, 25, 50,100, 500 0033
34 10, 25, 50,100, 500 0033
36 10, 25, 50,100, 500 0033
a7 10, 25, 50,100, 500 0033
33 10, 25, 50,100, 500 0033
39 10, 25, 50,100, 500 0033
51 10, 25, 50,100, 500 0160
h 10, 25, 50,100, 500 0160
57 10, 25, 50,100, 500 0160
53 10, 25, 50,100, 500 0160
B0 10, 25, 50,100, 500 0160
E1 10, 25, 50,100, 500 0160
R4 10 25 B0 100 500 n1g0*

oK

Cancel

Select County to dizplag:
Culpeper, W4 [51047] e

[ ] Show Scenano Census Blocks

CensuzBlock RES1 RES2 RES34 RES3B RES3C RES3D &
1 |51 0473301011000 | 23051 1318 1.89 0.00 0.00 1]
2 5104733010110 0.00 0.00 0.00 0.00 0.00 0.0
3 5104733010171002 0.00 0.00 0.00 0.00 0.00 1]
4 5104733010171003 0.00 0.00 0.00 0.00 0.00 0.0
5 5104733010171004 133.35 11.28 1.89 0.00 0.00 1]
B 5104733010171005 125.73 1015 1.89 0.00 0.00 0.0
7 510473301011008 0.00 0.00 0.00 0.00 0.00 1]
a8 5104793010171007 R7z 1.13 0.00 0.00 0.00 0.0
a| 510473301011008 0.00 0.00 0.00 0.00 0.00 1]
10 5104733010171005 0.00 0.00 0.00 0.00 0.00 0.0
11 5104733010711010 19.05 1.13 0.00 0.00 0.00 1]
12 510473301011011 0.00 0.00 0.00 0.00 0.00 0.0
13 A1047330101101 2 481 0.00 0.00 0.00 0.00 1]
14 B10473301011013 R7z 1.13 0.00 0.00 0.00 0.0
15 510473301011014 11240 .02 1.89 0.00 0.00 1]
16 B10473301011015 1.91 Q.00 0.00 0.00 0.00 ]
17 B104733010711016 0.00 0.00 0.00 0.00 0.00 1]
18 B104793010110 7 9.53 1.13 0.00 0.00 0.00 ]
13 A1047330101101 8 1.91 0.00 0.00 0.00 0.00 1]

20 510479301011015 381 Q.00 0.00 0.00 0.00 0.0

L4 >

Cloze tap Print




3 Riverine Hydraulic Analysis ot
&3 First Floor Elevations

Analysis type: Full Suite of Return Periods v

Output cell size: | 24.8356750189516 “ Default User-defined

River reaches

Reach Il | Return Periods [z nvalue A
o (seuseaones e
gi 13: 32 gg: 133: ggg g:ggg FFEID Foundation FirstFloorHeight Motes
6 10, 285, 50, 100, 500 0.033 1 F'ile 7.00 PRE-FIRM construction in cenzuz blocks with
37 10, 25. 50, 100. 500 0.033 2 2 Pier .00 Riverine construction
. ot i 3 3 Solid Wal 7.00 [e.q.. HazardType = 1]
51 10, 25, 50, 100, 500 0.160 4 4 Basement/Garden 4.00
52 10, 25. 50, 100, 500 0.150 5 5 Crawl Space 200
S ILY X R X R 6 GFi 200
50 10, 25, 50, 100, 500 0160 7 7| 5lab on Grade 1.00
B1 10, 25, 50, 100, 500 0.160 2 3 Pile 3.00/POST-FIRM construction in census blocks with
hid 10 22 AN 100 A 150 9 9 Pier 6.00 Riverine construction
oK ro— 10 10| Saolid W all 3.00 [e.g.. HazardType = 1]
11 11 B azement/Garden 4.00
12 12| Crawl Space 4.00
13 13 Fill 2.00
14 14 Slab on Grade 1.00
15 15/ Pile 7.00 PRE-FIRM construction in cenzuz blocks with
16 16 Pier 5.00| Coastal construction
17 17| Salid w all F.00 [e.g.. HazardType = 2]
18 18 Bazement/Garden 4.00
19 19 Crawl Space .00
20 200 Fill 2.00
21 21/ 5lab on Grade 1.00
22 22| Pile 3.00 POST-FIRM construction in census blocks with

Cancel




E Riverine Hydraulic &nalysis

Analysis type

Output cell size: 24.8356750189616

River reaches

Full Suite of Return Pericds

Reach D | Return Penods [wrs)] nwvalue A
_1 0, 25, 50, 100, 500 0.033
10, 25, 50, 100, 50O 0033
32 10, 25, 50, 100, 50O 0033
a4 10, 25, 50,100, 500 0033
a6 10, 25, 50,100, 500 0033
ar 10, 25, 50,100, 500 0033
aa 10, 25, 50,100, 500 0033
a9 10, 25, 50,100, 500 0033
A1 10, 25, 50,100, 500 0.1e0
52 10, 25, 50,100, 500 0.1e0
a7 10, 25, 50,100, 500 0.1e0
] 10, 25, 50,100, 500 0.1e0
G0 10, 25, 50,100, 500 0.1e0
A1 10, 25, 50,100, 500 0.1e0

R4 10 25 /0 100 500 [1R0*

OK

Cancel

By Occupancy By Building Type

Select County to dizplay:
Culpeper, W [51047) o

[ ] Show Scenario Census Blocks

CenzuzBlock Tatal YWiood Steel b @z Concrete b anufacturedHo
1 |5'I 0473301011000 | 144 93 2 32 1]
2 5104733010710 1] 1] 1] 0 1]
3 510473201017002 1] 1] 1] 0 1]
4 5104732010171003 1] 1] 1] 0 1]
a] 510473201017004 a2 A3 1 18 1]
B 510473201011005 a A1 2 18 1]
7 510473201011006 1] 1] 1] 0 1]
a 510473201011007 4 2 1] 1 1]
3 5104732301011008 1] 1] 1] 0 1]
10 5104732301017009 1] 1] 1] 0 1]
11 510473201011010 13 a 1 3 1]
12 510473301011011 1] 1] 1] 0 1]
13 104732301011 2 3 2 1] 1 1]
14 1047323010113 4 2 1] 1 1]
15 104732301011074 TG 47 3 17 1
16 5104733010115 1 1 1] 0 1]
17 510473301 EI11EI1E 1] 1] 1] 0 1] .
- P S - . - - - -
Cloze Print




3 Riverine Hydraulic &nalysis

Analysis type

Output cell size:

River reaches

Full Suite of Return Periods

24.8356730189616

Reach D | Return Periods [wrs] n-value
_m 25, 50,100, 500 0.033
10, 25, 50, 100, 500 0033
32 10, 25, 50, 100, 500 0033
34 10, 25, 50,100, 500 0033
36 10, 25, 50,100, 500 0033
a7 10, 25, 50,100, 500 0033
33 10, 25, 50,100, 500 0033
39 10, 25, 50,100, 500 0033
51 10, 25, 50,100, 500 0160
h 10, 25, 50,100, 500 0160
57 10, 25, 50,100, 500 0160
53 10, 25, 50,100, 500 0160
B0 10, 25, 50,100, 500 0160
E1 10, 25, 50,100, 500 0160

R4 10 25 B0 100 500 n1g0*

OK

Cancel

Building Count — X
By Occupancy By Buiding Type
Tahle Type:
General Dccupancy Type Culpeper, W [51047)
[ ] 5how Scenario Census Blocks
CenzuzBlock T otal R eszidential Cormercial [ndusgtnial Agriculture Felig »
1 |51 0473301011000 I 144 133 3 1 1
2 510473301011001 1] 1] 1] 1] 0
3 510473301011002 1] 1] 1] 1] 0
4 A10473301011003 1] 1] 1] 1] 0
] 510473301011004 a3 a1 1 1 0
B A10473301011005 a1 7B 3 1 1
Fi 510473301011006 1] 1] 1] 1] 0
8 A10473301011007 4 4 1] 1] 0
3 510473301011008 1] 1] 1] 1] 0
10 A10473301011003 1] 1] 1] 1] 0
11 A10473301011010 13 11 1 1 0
12 510473301011011 1] 1] 1] 1] 0
13 A10473301011012 2 2 1] 1] 0
14 A10473301011013 4 4 1] 1] 0
15 A10473301011014 5 Ba B 1] 1
16 A10473301011015 1 1 1] 1] 0
17 10473301011 EI'I E 1] 1] 1] 1] 0 .
. oo - - . - - }
Sqft Factars Cloze b ap Frirt




100-Year Flood Zone

The Results -Thematic Map of Depth command allows you to
map the flood depth grid and floodplain boundary for the
current scenario and return period/discharge(s). The flood
depth grid has vertical units of feet and is displayed in blue. The
floodplain boundary is displayed in orange.



The Results -Thematic Map of Depth command allows you to
map the flood depth grid and floodplain boundary for the
current scenario and return period/discharge(s). The flood
depth grid has vertical units of feet and is displayed in blue. The
floodplain boundary is displayed in orange.
























General Description of Region

Appendix B: Reqgional Population and Buildinh Value Data

Building Value (thousands of dollars)

Population Residential Non-Residential Total
|Virginia I
Madison 13,308 1,470,929 149,703 1,620,632
Culpeper 46,689 4,597,580 932,647 5,530,227
Orange 33,481 3,433,089 623,595 4,056,684
Fauquier 65,203 8,421,630 1,619,543 10,041,173
Rappahannock 7,373 1,033,776 143,930 1,177,706
Total 166,054 18,957,004 3,469,418 22,426,422
Total Study Region 166,054 18,957,004 3,469,418 22,426,422




Approximately 92.11% of the buildings (and
84.53% of the building value)
Are associated with residential housing



Total Damage Moderately Completely
Cost (buildings Damaged Destroyed Essential Facilities
500 Year Flood and content) buildings count buildings count Damage

Total S219 million 201 45
# Facilities
At Least At Least
Classification Total Moderate Substantial Loss of Use
Fire Stations 34 0 0 0
Hospitals 2 0 0 0
Police Stations 14 0 0 0
Schools 61 0 0 0

153 hospital beds available!






Wildfire Regional Vulnerability Assessment

e Wildfire Incidents

e Risk Maps

e Overlay agricultural and forestral districts
e Planning Applications

w



&

County # of Incidents

2002-2009
Culpeper 87
Fauquier 69
Madison 95
Orange 103

Rappahannock 46

Total 400

Total Acres

159

111

221

101

32

674




# of Incidents Total Acres

2010-2016
Culpeper 23 88
Fauquier 76 350
Madison 52 79
Orange 40 143
Rappahannock 24 148

Total 215 808






# of Incidents in High | # of Incidents in Moderate | # of Incidents in LowRisk
Risk Area (2002-2016) | Risk Area (2002-2016) Area (2002-2016)

Culpeper 28 60 23
Fauquier 27 87 31
Madison 90 51 6

Orange 32 97 14

Rappahannock 30 39 1









Wildfire Regional Vulnerability Assessment

e Overlay zoning?
e Overlay land use?
e Overlay DCR Endangered Species layer?

w



Planning Can Help Mitigate Impacts of
Wildfires & Floods |

e Transportation plan

Comprehensive Land Use Plans
Zoning Ordinance

Building Code

Fire code

Evacuation Plan

Open Space Preservation
Disaster Recovery Plan

Floodplain Management Plan
Stormwater Management Plan
Floodplain Management Plan
Emergency Operations Plan
Continuity of Operations Plan

Riparian Buffer/Wetland
Preservation

Flood Damage Prevention
Ordinance




Planning Can Help Mitigate Impacts of
Wildfires & Floods |

* Prevention e Structural Projects
» Drainage System Maintenance » Reservoirs/Dam Stabilization
» Hazard Mapping » Storm Sewer Management

e Protection of Personal Property

e Emergency Services
» Building Elevation senty

» Warning systems

» Insurance » Search and Rescue

» Retrofitting

 Natural Resource Protection * Information
> Riparian Buffers » Training
> Fire Resistant Landscaping » Outreach and Education
» Habitat Preservation
» Floodplain Protection
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