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Chapter 1: Introduction

Mitigation Planning

Mitigation is a sustainable action taken to prevent or help ease the severity of devastation due to a
catastrophic event. Hazard Mitigation Plans specifically aim to help communities better prepare
themselves for impending natural disasters. An effective plan lessens or prevents the impacts of
disaster, by readying the community with a set of preemptive or reactive procedures, should such an
event threaten or occur.

State, tribal and local leaders use mitigation planning for developing a long-term comprehensive
strategy, for community disaster readiness. Hazard Mitigation Plans serve as a reference for local
officials who make decisions regarding regulations and ordinances, granting permits, and funding capital
improvements or other community initiatives. Additionally, these local plans will serve as the basis for
states to prioritize future grant funding as it becomes available. These plans are formulated through a
systematic process centered on the participation of citizens, businesses, public officials, and other
community stakeholders.

Hazard mitigation planning is the process of organizing community resources, identifying and assessing
hazard risks, and determining how to minimize or manage those risks. While this Plan update deals
primarily with natural hazards, human-caused hazards were identified as an area for future mitigation
planning efforts. A central theme of hazard mitigation is that pre-disaster planning will significantly
reduce the demand for post-disaster assistance by lessening the need for emergency response, repair,
recovery and reconstruction and encourage locality resilience to disasters.

The primary objective of the planning process is to identify strategies to reduce the impact of hazards.
The strategies identify responsibility for each mitigation action, prioritization, and other mechanisms to
encourage its implementation. Plan maintenance procedures (located in Chapter 7 of this Plan) are
established to monitor progress, including the regular 5 year evaluation and enhancement of the Plan.
The maintenance procedures ensure that the Plan remains a flexible tool to assist localities in the
Northern Shenandoah Valley Region. When utilized, the Hazard Mitigation Plan provides an array of
benefits to the community at hand. Such benefits include: saving lives and property; saving money;
enhancing response time for recovery following disasters; reducing future vulnerability through effective
planning; improving eligibility and facilitating the receipt of pre-disaster and post-disaster grant funding
to localities; and demonstrating a firm commitment to community health and safety by reducing and
mitigating adverse effects associated with natural disasters.

DMAZ2k Planning Requirements

This 2018 update to the Regional Hazard Mitigation Plan (plan update) is intended to satisfy state
mitigation planning requirements of the Disaster Mitigation Act of 2000 (DMA2K) at 44 CFR §201.4
and Public Law 106-390, signed into law October 10,2000 which amends the 1988 Robert T. Stafford
Disaster Relief and Emergency Assistance Act (Stafford Act). The plan update is for the Northern
Shenandoah Valley region, including the City of Winchester, the five Counties of Clarke, Frederick, Page,
Shenandoah, and Warren and the 14 Towns therein. Under the Act DMA2K, every locality recognized
by the State Code that adopts a local or regional hazard mitigation plan every five years, remains
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eligible for the funding opportunities from hazards offered through the U.S. Federal Emergency
Management Agency (FEMA), as part of the Department of Homeland Security (DHS). Therefore, by
adopting this Plan update, the localities included in this Plan update will remain eligible for Hazard
Mitigation Grant Program (HMGP) funds and the Hazard Mitigation Assistance (HMA) programs
which include Pre-Disaster Mitigation (PDM), Flood Mitigation Assistance (FMA), Repetitive Flood
Claims (RFC), and Severe Repetitive Loss (SRL) grant programs.

The Virginia Department of Emergency Management's Emergency Operations Plan Standard Hazard
Mitigation Plan, Support Annex 3 (Volume II) requires each of Virginia's cities, counties, and towns to:

"...develop or take an active role in the development of a hazard
mitigation plan for their respective areas. The PDCs are not required to
develop a separate hazard mitigation plan for their regions, as they do not
have the enforcement authority of the cities, counties, and incorporated
towns. However, as described in Section 6.3.5(d), it was the intent of the
Commonwealth of Virginia to combine as many of the mitigation plans as
possible into regional, multi-jurisdictional plans using the PDCs as the planning
agencyfor these efforts. "

Preparation of this 2018 Plan update was carried out by the local Northern Shenandoah Valley Regional
Commission (VA Planning District Commission 7) under funds secured from the VDEM Pre-Disaster
Mitigation Grant Program (PDM), which is further outlined in chapter 2 of this Plan. Regional Hazard Mitigation Plans
are more cost effective than local plans, because mitigation staffing at the state level can be limited. In
order to remain in sync with neighboring localities and their mitigation planning techniques, it is
suggested that they "remain regionalized to the extent possible." — Virginia Department of Emergency
management (VDEM). The FEMA provided regulation checklist found in the “Local Mitigation Plan Review
Tool,” outlines the federal requirements that need to be addressed in this plan. The regulation checklist,
which lists the specific regulations and their location in this plan, can be found in the appendix of this plan.

Organization of the Plan

Chapter 1: INTrOTUCTION ..ottt sttt et e b e s bt she e st s bt e bt e sbeesbeesmeeemeeenneennees 1
YT E oY T = =TT V1 oY= P 2
DMAZ2K Planning REQUITEMENTS ......viiiiiiiieeieiieee et eeesttteeestreeeestteeeestaeeeesaseeessssaeeesssseesssssesesnssneessnsssnennn 2
(0] ¢-F v 4 [e] g Te] i 1 o T=Tl 24 - o I PSRRI 3

(010 =Y o =Y g A ol P o oY (oY o Yol YRS 7
[ T oY o1 o= AN Y- PSPPI 10
Steering Committee and Larger Planning GrOoUP .....cc.veiiviiieeeiiiieeesciiee e ssiteeessitee e ssvree e ssbeeesssbaeeesnnseeessnes 10
NSVRC COMMISSION BOAIT ..c..uieiiiiiieiiie ittt ettt ettt s e e bt e san e s b e e sareesabeeenneesareeeaneeesanis 15
Public Participation and Citizen INPUL........coccuiii i e e et e e e re e e e s bt e e e e anreeeeenneeas 16

NSVRC Hazard Mitigation ONliNE POItQ] .............eiuecueiiiiiiieeisiiieeesciteeeseieeesssieeessssaeeessssseeesssssessssnseeeean 17
PUDBLIC OPINION SUIVEY ......uveeeeiveeeeeeeee ettt e sttt e ettt e e st e e e st e e e st e e e essbaeeesassaeeeassaeesanssaeesassseesanssreanan 18
FINQI DIQFt REVIBW ...ttt ettt ettt e e e e ette e e e e et e e e e eatae e e eeataae s e abaeaeestaeeeenstaeeeestaeesasteeasansens 18

Chapter 1: Introduction




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Plan AQOPTION. . ..eiiiiiiie e et sae s ne e 19
(0o P Y o T e T YT = o T o - I Y=Y ] = P UUTR R 21
NSVRC Jurisdictional ComMPOSITION .....uviiiiiiiiciiieee e e e e e e e e e e earr e e e e e e e e senananeeeeeeeens 21
Planning Area DESCIIPTION. .. ..ciiiiciiee et ettt et e e et e e e et e e e e et e e e e e abeeeeeataeeeesseeeeensaeesassaeeesnnsaeeaan 21
Location, Natural ENVIronmMent and ClIMate........uuuviiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 23
[ Tole 1[0 o PSP PTPRPPRP 23

e T Lo K Yol o= 24
WAEEISREUS ...ttt sttt h e sttt st e bt e bt e s be e ettt e b e n e s ree e sane e 27
ClIMOTE ..ttt e b e st st st e b e bt e be e s et e st e e bt e bt e s bt e sbeesanesaneere e neenneennes 28
(o] YW1 = 1 To T T o 1 =SSR 29
CrItICAl FACHTTIES «.nveeteeieieite ettt ettt s e sttt et e bt e sbeesaeesatesabeenbeenbeesneennee 50
IIEAICAL. ...ttt ettt e at e s bt e bt e e sttt e bt e e s be e s abaeesabeesabeeeanbeesabeeeneeesares 51
POLICE/FIIE & RESCUE.......cevvveeeeeeeeeeeeeeee et e eeeae e e e seat e e s e eaat e e s ssaateessaaaasesssaaaeessasassessassseessaabasesssssseessarsaeesas 52
EQUCALIONAI FACIITEIES......c..eeeeeieieeieeeieeee ettt ettt st sttt b e s bt she e st e sab e e b e e nbeenneenaes 54
Religious Institutions - (Churches, Synagogues, MOSQUES, ETC.) ......c..ccoucuueeeeciieeeeiiieeeeiieeeeeiveeeeeeveee e 58
TrANSPOITATION L.eeiiiiiiii ettt e e ettt e e e e s e s bbbt e eeeeessauanbeeaeeeessaaasnbeeaeeesesannsnraaaeeeeannn 60
Highways, Interstates, MAjOr ROGUS .............cccueeiieiiieeieecieeeeeieeeeeitee e e e ctaeeeeetaaeessssseeessssseeesenssseeesnsseeeean 60
ROTIFOGUS ..ottt et e st e et esar et e bt e e s s e e s beeesateesabeeeaneeesareeeneeesans 62
Y oo o KOO PP O PPTPPPPPPTIN 64
PUDBLIC TrANSPOIEALION .......evveeeeieeeseeiieee ettt ettt e ettt e e sttt e e st e e e st e e e e ssbaeassasseeesanssseessssaeesssseeessnsseeenan 66
BUS TEIMUNGIS ..ottt st sttt b e bt e s st e s st e sttt e bt e s b e e sbeesanesaneebe e beenneennee 66
VL Tl e B 1L Ty Lo I oY 4 USSR 68
ULIlTEIES QNO SEIVICES ...ttt ettt ettt e s e e bt e sab e e sabe e e sateesabeeenneesareeeaneeesanes 70
L L=Tor g ol 15U 70
NGEUIAT GAS SUPPIIEIS ..ottt ettt e e ettt e e e et e e e et e e e e aba e e e e staeeeesseeesessaeeeasseseeessseesassenenan 71
PUDIIC ULIITEIES ..ottt ettt sttt et e st e bt e st e s bt e e s b e e sabee e sateesabeeenneesareesneeesans 72
S01id WASEE DiSPOSAI ......cceoeeeieiiiiie e ieiiee ettt e ettt e e et e e ettt e e e e etee e e ssatee e s sstee e e saataeeesateeeesstaeeesstaeesansees 73
Liquid Petroleum (Propane, Butane) Gas DiSTrIDULOLS ........c...cccueecueeecieeesieeeiieeecieeeeteeeeieeesveesseeesnseesans 73
FUET Ol DISTIIBDULOLS ...ttt ettt st sttt st sttt e b e b e sbeesanesaneebeenbeenneenaee 73
(000 1o Y =T (ol =X T OO T TSP P OO TP PSTOPPPTN 73
COMMURNICOTIONS ...ttt ettt s a e e s b et e s et s e s e b e e e s sbbe e e ssrbaeesssnanesas 74
Chapter 4: Hazard Identification and Risk ASSESSMENT .........uuiiiiiieiii e e e 76

Chapter 1: Introduction




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

THE HIRA PIOCESS ...eiuteieiieeeitte ettt ettt sttt st ettt e st s s et e sab e s b et e sms e e sabe e e s e e e smbeesneeesmneesaneeeanenesareean 76
DECIArEA DISASTEIS ..eeutieiierieeite et ettt ettt sttt ettt et e st e sheesat e et e e bt e bt e bt e s bt e eme e et e eat e e bt e beenbeesheesaneeaneeas 77
Hazard Inventory and RiSK ASSESSIMENT ....ccccciiiiiieee ettt e e e e eeeetrreeeeeeeeesstareeeeeeeeeennasssaeeeaeenans 78
oo T | o SRR 80
Winter StOrms/ICE/EXTIEME COIU ..........ooovvuiiiiiiiiiiieiieeeeeee et se ettt e s e et e s s sbbe e s s sbae e e s sanaeas 87
HUPTICANES/HIGR WINGS ......oovveveeeteeeeeeiee ettt et e e e eteeete e te e s taesavesabeebeebe e baestaestbesabeenbeenbeenteesasenens 88
TOINOGOECS ...ttt ettt s et sttt e b e bt e s bt e she e sat e st e e bt e bt e b e e s aeesmeeeaneeneeneen 92
ThunderstormM/HAil/LIGRTNING .........ccc.oooceeeieeeeciee e eee et eete e et e et e e e et e e e veeste s esaveesabeeetesesabeesareean 94
LT o | =SSR 97
DAM FAIUIE/LOW BIIGGES ..ot eee et ee e ettt e e et e et e et e e eteeeeaveesbesenteeesntesenneeens 101
EXTrEmME HEQAT ...ttt e st e et e e e 104
130T T o 1 SRR 104
T o o [ [N EE 1RSSR 106
LANSIIAE/STEOD SIOPES........eveveeeeee et eeetee et e e et e e te e st e et e e e ete e estteeeabeeebesesaraesbeeebeeesnteseseeenns 109
o X (o) T TSP TP SRR 111
LANA SUDSIOENCE/KAIST SOl ..ottt e ettt e e ettt e st e e e s st e e s e sabb e e s s sbbeesssabbeeessanteas 113
Hazard Rankings Process and RESUILS .......cccuuiiiiiiiiiieiiiiiie ettt e e re e e e sire e e e e e e s snae e e e e anane e e saneeas 115
Identifying and RANKING HAZAIAS .........ccccuueiiiiiiiiiiiiiiie e cciee e setee et e e e e s ae e e e sbae e s e sbaee e e sntaeessnneeas 119
Critical FOCIlIties RiSK ANGIYSIS .......cccueeiiieiieeieiiiie e sctte e setee e s stee e e s stae e e e baeeessbteeeesabaeeeesssaeeeesnsteeessnsees 120
V= o ] gl DT ESY= 3 =] PPN 120
=2V =T o)l 1o 4o [ PSP SPR 120
Chapter 5: Capability ASSESSMENT......cciiiiiieiiiieeeecctee ettt et e et e e e rtre e e e sabre e e e sbaeeeesabseeeesasteeasanssaeessnens 122
EMErgency ManagemENT ....ouuu ittt e e s e e et e et e s s e e e eeete b e e e e e e e te et e e eeeeeerrbaaaeaaans 124
[ ToToTe o] T oIV o T Td<T o a =T oL RSP 124
FISCAl CaPability . .eeeeeieeiiieeie e s st e b e 126
AT RESOUICES. .. ettt ettt ettt st e b bt e s bt e e bt e e sab e e sttt e sabeesabbeesabeesabeeeabeesabeeensbeesabeesneeenanes 126
Planning and Regulatory Capability .........ccooeiiiiiee ettt e e e e e e e e e e e e e e e s e annreaeeeas 126
Chapter 6: Mitigation StrateGIES . ..cuuiiiiiiiiie ittt e e e et e e e e bte e e e sbbeeessasteeeeenstaeeesaneeas 128
YT o T AN =T o g ¥ | Y7 SRR 131
ACHION PIAN .t b e bt s h e sttt et e b e e s bt e she e sat e et e e be e bt e e bt e eaeeeat e et e ereenrean 132
ClArKE COUNTY c.uvvieeiceiieee ittt e e ettt e e ettt e e ettt e e e ettt e e e seataeeeesabaaeeeantaeeeeassaeeeeassaeeeaantaeeesantaeessansaeaesanseeesennsanessanes 133
FrederiCK COUNTY ..o.veiieeiiie ettt et et s e st et r e e b e sbe e sanesanesaneebeenneesneennes 136
o Tod I Oo 10 o) xS TPUPPPTPUOPPPPONE 139

Chapter 1: Introduction




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Y LT aF= e [e = | o TK o T Lo Y SRR 142
WA EN COUNTY i 147
(01 VoY YV T e 1ol o 1 <] RPN PUURPRRRROt 151
(00T Y o =Y o L - T o Y/ =11 0 0T F= Y Lol ISR 154
FA o] o 1=T 3T 1ol =X O OO T O S PP U PP USUPPTOPST 80
RETEIEINCES ... ettt sttt et b e s bt e s ae e st et e bt e s b e e sae e sate et e e bt e bt e s neesae e et e eareenreen 81
Ly ALY Y AT T o T Y = P o YRS 366
WWEDISIEES ..ttt et b e s bt sttt et e bt e s bt she e e a et e bt e bt e bt e e be e eaeeeat e e et ereenrean 366
OtNEI SOUICES ..ttt ettt b e st st e st e bt e bt e bt e s st e s meesmt e et e et e e bt enbeesaeesanesarenas 367
NEWSPAPEBIS . s 368

Chapter 1: Introduction




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Chapter 2: Planning Process
Regulation §201.6(c)(l) — Documentation of planning process, including how it was prepared, and who
was involved, in the process.

The plan update process was organized and executed by the Northern Shenandoah Valley Regional
Commission (NSVRC), using the FEMA developed “Local Mitigation Planning Handbook,” as the principal
guiding document. Guidance worksheets, found in handbook, were used to structure the update
timeline, meeting agendas, and overall update work plan.

The Northern Shenandoah Valley Regional Commission was formed by its local governments in 1968,
under the authority of the Virginia Area Development Act. The Commission is made up of eighteen
elected officials and twelve citizens appointed to the Commission by the eleven member local
governments. The Commission provides a variety of technical services to its member local governments
including: planning, mapping, grant application assistance, and network meetings. Programs which serve
citizens, the private and non-profit sectors include:

e Consultant selection RFP/RFQ's
e General Planning:

o land use, transportation (motorized & non-motorized),environmental, comprehensive,
housing & planning community services

e Financial administration for government programs
o GIS & Mapping
e Grant application preparation
e Highway project scoping field views (with VDOT)
e Data collection, analysis & reporting
e Marketing assistance
e Public involvement (in person & on-line)
e Professional development opportunities
e Project administration/management
e Regional re-certification training services
e Rideshare/commuter assistance
e Road safety audits
e State mandates:
o recycling rate report, regional water supply plan
e Technical assistance for comprehensive plan updates
e Website development

Local adoption of this Plan update and FEMA approval, are required for localities to remain eligible for
FEMA funding through Hazard Mitigation Assistance (HMA) programs. The HMA programs provide
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funding opportunities to reduce the risk to individuals and property from natural hazards. Local
governments are encouraged to apply for these HMA programs in both pre and post-disaster
timeframes. This Plan provides a prioritization of strategies for localities to consider for future funding
opportunities, which should ultimately lessen adverse impacts from natural (and human-induced)
disasters. The HMA programs facilitate the reduction or elimination of potential losses through hazard
mitigation planning and project grant funding. Each HMA program, authorized by separate legislative
action, has a different scope but all have a common goal of reducing the risk of loss of life and property
due to natural hazards.

Table 2.1 - Potential Future Funding of Strategies in this Plan
Hazard Mitigation Grant Program (HMGP)
Pre-Disaster Mitigation Program (PDM)
Flood Mitigation Assistance Program (FMA)
Repetitive Flood Claims Program (RFC)
Severe Repetitive Loss Program (SRL)
Table 2.1 — Potential Future Funding of Strategies in this Plan

If a grant is awarded by FEMA (often administered through VDEM), then the locality or NSVRC (on behalf
of a locality) is a "sub-grantee" and is responsible for managing the sub-grant and complying with
program requirements and other applicable Federal, State, and local regulations. The steering
committee requested these funding opportunities be clearly presented in this Plan as well as on the
NSVRC website. To meet these requests, the following is a list of funding programs.

e Hazard Mitigation Grant Program
o Localities with an adopted hazard mitigation plan (approved by FEMA) are eligible to
qualify for post-disaster mitigation funds.
e Pre-Disaster Mitigation Grant Program
o Localities with an adopted hazard mitigation plan (approved by FEMA) are eligible to
qualify for pre-disaster mitigation funds, local jurisdictions must adopt a mitigation plan
that is approved by FEMA.
o Flood Mitigation Assistance Program
o Localities with an adopted, FEMA-approved mitigation plan are eligible to qualify for
funds to implement projects including acquisition or elevation of flood-prone structures.
The plan must be prepared following the process outlined in the National Flood
Insurance Program's (NFIP) Community Rating System (CRS).
e Community Development Block Grants
o The Housing and Urban Development’s (HUD) CDBG program works to ensure decent
affordable housing, to provide services to the most vulnerable in our communities, and
to create jobs through the expansion and retention of businesses. Community
Development Block Grants are important tools for helping local governments tackle
serious challenges facing their communities.
e Capital Improvement Plans
o Capital Improvement Plans (CIP) — as established by the county/city - determine annual
budgets and funding sources for maintenance and development needs, as well as
provide important analysis regarding planning efforts with city departments. The CIP is
also supported by general obligation and revenue bonds, tax increment financing,
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federal and state grants, certificates of participation, local improvement districts,
metropolitan districts and private grants.

e Overall Funding descriptions
o The HMA Unified Guidance can be found on FEMA's website at: http://www.fema.gov,
and at NSVRC website http://www.NSVregion.org

Hazards were identified and ranked according to discussions during meetings and in an on-line survey
issued to localities. The on-line survey was available during throughout the update planning process.
Outcomes of the hazard evaluations included acknowledgement of the importance of winter ice storms
as well as flooding as key natural hazards. Flooding was ranked as the number one natural hazard in
terms of likelihood of highest damage. The 2018 hazards featured in this plan rank the same as those
featured in the 2012 plan, though some priorities may have shifted. All hazard maps featured in this
Plan have been updated with the best and most recent data available.
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Planning Area

The Northern Shenandoah Valley Regional Commission’s planning area includes the Northern Virginia
counties of Clarke, Frederick, Page, Shenandoah, Warren, their incorporated towns, as well as the City of
Winchester.

Figure 2.1 — Northern Shenandoah Valley Regional Commission — Source: ESRI, NSVRC

This plan is a 5 year update to the NSV Region’s previously adopted 2012 Multi-Jurisdictional Hazard
Mitigation Plan. The 2012 plan was designed for the same planning area as stated above and served as
the primary basis for this plan update.

Funds obligated through the Pre-Disaster Mitigation Grant Program (PDM) were awarded to the NSVRC
in April of 2016. The NSVRC commenced update process in November of 2016, once the grant award
package was authorized.

Steering Committee and Larger Planning Group

An update steering committee was comprised of local officials who worked closely with the NSVRC
throughout the planning process. The steering committee featured a representative from each county
within the NSVRC planning area, with each member acting as delegate for both the county and its
encompassed towns. These officials provided a voice for their county citizens and stakeholders, while
relaying back any pertinent information throughout the plan update process. The committee was also
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encouraged to be continually proactive in gaining participation from individuals from their jurisdictions
and/or organizations.

A Memorandum of Agreement (MOA) was distributed and signed by these participating steering
committee members or an official from their locality, in order to establish commitment to the
collaborative update process. The MOA authorized the planning member to represent the county
throughout the NSVRC 2018 Hazard Mitigation Plan Update process. By signing the MOA, it was
understood that the representative listed would be engaged in:

e Developing the Work Program and Schedule with the Planning Team

e Organizing and attend regular meetings of the Planning Team (Monthly - every 2 Wednesday)

e Assisting the Planning Team with developing and conducting an outreach strategy to involve
other planning team members, stakeholders, and the public, as appropriate to represent their
Jurisdiction

e Identifying community resources available to support the planning effort, including meeting
spaces, facilitators, and media outlets

e Providing data and feedback (as needed) to develop the risk assessment and mitigation strategy,
including a specific mitigation action plan for their jurisdiction

e Submitting the draft plan to their jurisdiction for review

e  Working with the Planning Team to incorporate all their Jurisdiction’s comments into the draft
plan

e Submitting the draft plan to their respective governing body for consideration and adoption

e After adoption: coordinating a process to monitor, evaluating, and working toward plan
implementation

MOAs found in Appendix A designated the following jurisdictional representatives, who made up the
2018 Hazard Mitigation Steering Committee (table 2.2):
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Table 2.2 - Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation

Plan Update - Steering Committee Members

Locality Member, Title
Clarke County Brian Lichty, Director of Fire and EMS
Frederick County Chester Lauck, Deputy EM Coordinator
Page County Woody Brown, Emergency Manager

Shenandoah County Jill Jefferson, Planner

Rick Farrall, Deputy Emergency Manager
Matt Wendling, Count Floodplain Manager
City of Winchester Lynn Miller, EM Coordinator

Warren County

Table 2.2 - Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update - Steering
Committee Members

The following project tasks timeline was developed and agreed upon by the 2018 Hazard Mitigation Plan
Update Steering Committee:

Table 2.3 - Hazard Mitigation Plan Update Tasks and Timeline
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The plan update process was organized based on tasks as presented in the FEMA “Local Mitigation
Planning Handbook,” to ensure that the team met the standards expected for an efficient hazard
mitigation plan.

The following were provided opportunities to review and comment on the Plan update were invited as
participants to the meetings, as well as given the chance to provide input and comment to affect the
Plan's content:

e Local and regional agencies involved in hazard mitigation activities (Catherine Hughes, Amy
Howard and Mark Stone of VDEM, as well as all regional emergency response coordinators)

e Agencies that have the authority to regulate development (each participating locality's planning
staff and or designee along with elected officials)

o Neighboring communities and interested citizens

Invitations to participate in the hazard mitigation planning process were distributed amongst a list of
officials from various local agencies and governmental departments. It was also encouraged at every
meeting that attendees be proactive in gaining the interest of their community, citizens and officials
alike. The following were notified of the planning process and invited to participate:

e Chief Administrative Officers (Town Managers, County Administrators, City Manager)
e Regional emergency managers

Regional public works employees

The Northern Valley Emergency Planning Team (NVEPT)

Shenandoah National Park

e Steering committee members on the 2012 Hazard Mitigation Plan

e Various other organizations in the NSV region

Participating jurisdictions were communicated to electronically, with updates regarding opportunities to
participate in mitigation strategy updates and reviewing the draft plan. Details regarding the monthly
planning meetings were provided in the NSVRC monthly media releases announcing each meeting
location, time, and purpose to encourage involvement and participation from the community and
interested citizens. Press releases and public announcements are also included in Appendix C of this
Plan.

The larger planning group consisted of local officials that were available to provide additional support to
the steering committee. Members of this group were able to provide reference in mitigation planning
as it relates to their specific department or jurisdiction, displayed here in table 2.4.
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2018

Table 2.4 - Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan

Update Larger Planning Group

Locality /Organization

Member, Title

DCR

Charley Banks, Flood Plain Manager

Town of New Market

Alex Berryman, Town Planner/Zoning Administrator

Page County

Kelly Butler, Senior Program Support Technician

Town of Luray

Chief C.S. Bow Cook, Page County Sherriff’s Office

NSVRC

Brandon Davis, Executive Director

Town of Berryville

Keith Dalton, Town Manager

DCR

Gina Dicicco, Flood Plain Manager

Shenandoah County

David Ferguson, Fire Marshall

Lord Fairfax Health District

Justin Ferrell, Local Health Emergency Coordinator

Town of Woodstock

Lemuel Hancock, Urban Designer & Neighborhood Planner

VDEM

Amy Howard, Mitigation Grants Administrator

Town of Luray

Charlie Hoke, Town Manager

VDEM

Alexa Hussar, Disaster Response and Recovery Officer

VDEM

Catherine Hughes, All-Hazards Planner

Town of Toms Brook

Stephanie Langton, Planner & Zoning Administrator

Page County

Stephanie Lillard, Director of Community and Economic Planning

Warren County

Taryn Logan, Planning Director

NSVRC

John Madera, Principal Planner

Town of Stephens City

Mike Majher, Town Manager & Planner

Town of Strasburg

Wyatt Pearson, Town Manager

Town of Stanley

Terry Pettit, Town Manager
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Table 2.4 — Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan
Update Larger Planning Group (continued)
Clarke County Brandon Stidham, Planning Director
VDEM Mark Stone, Region 2 Chief Regional Coordinator
Town of Boyce Dennis Utterback, Planning Commission Chairman
Shenandoah County Shannon Walter, Service Assistant
Town of Front Royal Joseph Waltz, Town Manager
Warren County Matt Wendling, Planner / County Floodplain Manager

Table 2.4 — Hazard Mitigation Plan Update Larger Planning Group
Note* The Larger Planning Group was apprised of meetings; however, the majority of meetings was staffed

by the Hazard Mitigation Steering Committee

NSVRC Commission Board

Comprised of local elected officials and citizens appointed to the Commission by local governments, the
NSVRC Commission Board plays a vital role in promoting coordination and cooperation between its
jurisdictions. The board was apprised of all meetings and the plan update draft was presented at the
January board meeting. The commission board was invited to comment and provide any feedback they
felt was helpful or necessary. Table 2.5 lists the various commission board members from their given
jurisdiction.
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Table 2.5 - Northern Shenandoah Valley
Regional Commission Board
(E) denotes elected officials
Clarke County
Bev McKay (E)
Brandon Stidham
Frederick County
Blaine Dunn (E)
Shannon Trout (E)

Eric Lawrence
Kris Tierney
Page County
Nora Belle Comer
Shenandoah County
Conrad Helsley (E)
Dennis Morris (E)
Warren County
Daniel Murray (E)

Tom Sayre (E)

John Vance
Winchester
Mayor David Smith (E)
Evan Clark (E)

Tim Youmans
Town of Berryville
Mayor Pat Dickinson (E)
Town of Front Royal
Bill Sealock (E)
Jeremy Camp
Town of Middletown
Carolyn Aliff (E)

Town of Strasburg
Jocelyn Vena (E)

Town of Stephens City
Linden Fravel (E)
Town of Woodstock
Jackie Lambert (E)
Table 2.5 — Northern Shenandoah Valley Regional Commission Board Members

Public Participation and Citizen Input

The public outreach efforts were designed to solicit community input prior to submittal to the Virginia
Department of Emergency Management and again, prior to adoption by a participating jurisdiction. In
addition, the draft Plan 2018 update was available for review with drafts sent to surrounding localities

and relative agencies.
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The public was invited to participate in the Plan update. Media releases were issued to describe the
status of the Plan update and inform the public of upcoming opportunities to participate in the planning
process. A public outreach event was scheduled to take place at the Northern Valley Emergency
Planning Team’s November 2017 meeting. This meeting was announced via press release and through
radio advertisement. It was open to the public and media was invited to attend. Press release and
other public advertisements can be found in Appendix C of this Plan.

An electronic copy of the 2012 Plan and the 2018 Draft Hazard Mitigation Plan, were made available for
public review and comment on the NSVRC website (www.NSVregion.org). More information regarding

the NSVRC website’s involvement in the Hazard Mitigation Plan Update can be found in this chapter of
the plan. Announcements were made on the NSVRC website encouraged the following to review and
provide feedback on the draft plan:

e neighboring communities

agencies involved in hazard mitigation activities
agencies having authority to regulate development
e local and regional businesses

e |ocal academia

e other private and non-profit interests

NSVRC staff relayed information collected from the site to the Hazard Mitigation Steering Committee,
and will continue to do so as part of the plan maintenance (outlined in chapter 7 of this Plan). In
addition, the NSVRC website will serve as a an online portal for posting Hazard Mitigation related local
plans/ reports/studies, as they are updated or come available.

NSVRC Hazard Mitigation Online Portal

An online Hazard Mitigation portal was developed by NSVRC staff, which features the update calendar,
meeting agendas, meeting minutes, a document center with all FEMA guidance worksheets used
throughout the planning process, tables and maps featured in the plan, as well as other helpful
information regarding Northern Shenandoah Valley Region Hazard Mitigation Planning. Most of the
maps featured on the site have interactive functionality, which allows the user to gain a better
understanding of just how vulnerable their communities or properties are to a specific natural hazard.

These interactive maps provided an opportunity for steering committee members to gain a better
analysis of the various hazards affecting the region. They can also be very useful reference tools for
officials. It is outlined in the plan maintenance section, that NSVRC staff will update these maps at least
bi-annually and continue to provide public access.

The NSVRC Hazard Mitigation Online Portal can be found at http://www.nsvregion.org/hazard-

mitigation. This site was available to the public throughout the entire Plan Update process, allowing
anyone with internet access to view the features mentioned above. It was an important tool in
providing the transparency and keeping the public informed about the update process. The NSVRC
Hazard Mitigation Online Portal will remain open to the public 24 hours a day and will be continually
updated, as specified in the maintenance section of this Plan.

Chapter 2: Planning Process Page 17



http://www.nsvregion.org/hazard-mitigation
http://www.nsvregion.org/hazard-mitigation

Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Public Opinion Survey

An online survey was conducted via GoogleForms, to help gain an understanding of what hazards truly
concern the NSV region residents. The poll was designed using the FEMA reference worksheet provided
in the “Local Mitigation Planning Handbook”. Results from this poll were used in consideration during
the Hazard Identification and Risk Assessment (HIRA) portion of the update’s planning process.

The public outreach efforts were designed to solicit community input prior to submittal to the Virginia
Department of Emergency Management and again, prior to adoption by a participating jurisdiction. In
addition, the draft Plan 2018 update was available for review by soliciting surrounding localities,
business, and other agencies for comment. In order to gain as much participation as possible, the poll
was promoted via flyers and public announcements, including a local radio announcement.

Comments received on the Plan were reviewed by NSVRC and presented to the Steering Committee. In
addition, the Plan update was announced for review directly for review and comment by the following:
neighboring communities, local and regional agencies involved in hazard mitigation activities, and
agencies that have the authority to regulate development, as well as businesses, academia and other
private and non-profit interests to be involved in the planning process. In addition, existing plans,
reports and studies available were reviewed to provide information incorporated into this Plan update.

Survey results

Public concerns rendered from the 2018 Northern Shenandoah Valley Region Hazard Mitigation Public
Opinion Survey, seemed to mostly align with the results of the 2012 survey. The hazards that were of
high concern to survey respondents were severe winter weather, high winds and wildfire. Flooding and
drought were also noted as being of a higher concern in areas of the region.

The questionnaire revealed a lot of important information about how the public perceives the way their
community responds to catastrophe. The majority of respondents rated their NSVR community officials
as having responded well to providing emergency relief, but can still use improvement. When asked if
they felt their community would effectively respond to a disaster, if it were to strike tomorrow, the
majority of respondents said yes.

The questionnaire also revealed an overall public willingness to participate and be proactive in assisting
leaders and officials in safeguarding all aspects of the community, through the use of effective planning
techniques. As a maintenance item, a poll of similar nature will be conducted on a yearly basis, and
results will be used to continually gauge the effectiveness of the Hazard Mitigation Plan.

Additional results from the poll can be found in the public outreach documents in Appendix C. The
information from this survey was used to update/confirm the hazards rankings from the 2012 plan.
These rankings are described in Table 4.3, found in chapter 4 of this plan.

Final Draft Review

This plan was prepared and reviewed in accordance with the collaborative process outlined in Section
322 of the Stafford Act, to facilitate cooperation between state and local authorities. The identification
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of, and planning for, disaster response will reduce impacts from natural hazards and result in timely
allocation of funds to reduce risks.

A draft of the plan review commenced in early December of 2017. The 2018 Plan Update was presented
to the NSVRC commission board members at the January 2018 meeting, and left open for comment until
it was sent for state review. The plan was also given a final review by members of the Northern Valley
Emergency Planning Team prior to state delivery, at their January 2018 meeting. Any comments
received after the plan has been sent for state and federal review, will be catalogued by NSVRC staff and
addressed in future maintenance review meetings, as outlined in chapter 7 of this plan.

After the draft plan was approved by the steering committee it was sent to the offices of neighboring
community governments, local and regional agencies and various other Hazard Mitigation Planning
related organizations. Upon approval, VDEM will forward the Plan to FEMA Region Il office for federal
review and approval.

Plan Adoption

Following approval from FEMA, each participating jurisdiction will consider adoption of this Plan update.
The resolutions for adoption will be presented as part of each City and Town Council and County Board
of Supervisor meeting agendas during regularly scheduled meetings. These meetings are publicly
advertised by law and will provide the public an additional opportunity to comment on this Plan update.
The Steering Committee and or NSVRC staff is scheduled to present a summary of the Plan to each local
elected body prior to their consideration of adoption.

The 2012 NSV Regional Hazard Mitigation Plan served as a springboard for the planning team and
steering committee to determine a process to update this Plan. The 2012 plan expires April 8, 2018. The
steering committee discussed the organization of the Plan and reviewed strategies considered for
adoption, with the understanding that the process should be completed prior to the 2012 plan’s
expiration.

The committee meetings provided data review, evaluated data, ranked hazards, evaluated capacity to
respond to disasters, identified and reviewed regional and local strategies, noted areas for improved
regional emergency response coordination, articulated general training desires, and guided the outreach
efforts (development of a regional website and a series of media advisories) for locality and public
education to raise awareness of hazard mitigation and the Plan update. The committee member’s
developed understanding of specific threats to their community will provide a vital role in conveying the
importance of adopting the updated plan, to their respective officials and public alike.

The emergency response coordinators in the NSV Region have cultivated excellent communication and
cooperation in efforts to respond to disasters. This Plan update was designed to identify opportunities
to encourage continued coordinated regional response to disasters. The update also facilitates funding
for local projects important for reducing the adverse impacts brought on by natural disasters. The
presentation of the 2018 Hazard Mitigation Plan Update should be met with the understanding that it is
a crucial element to the overall resilience of the NSV Region communities, especially in terms of
receiving adequate federal aid in times of dire need.
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To satisfy multi-jurisdictional participation requirements, the City, Counties and local Towns were
invited to participate in mitigation planning meetings, respond to Capability Assessment inquiries, rank
hazards, review, evaluate and prioritize strategies and mitigation projects including County or Town-
level goals and mitigation actions, and consider adoption of this Plan. Each locality participated at a level
commensurate with staff capacities and each participating jurisdiction will consider adoption of this
Regional Hazard Mitigation separately. The localities will commit to the plan maintenance procedures
outlined in this Plan and will monitor and update their strategies on a regular basis. Annual updates of
this Plan will occur at the end of each calendar year, beginning a year after the Plan is adopted, as
outlined in chapter 7 of this Plan.
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Chapter 3: Regional Setting

NSVRC Jurisdictional Composition

The Northern Shenandoah Valley Region covers approximately 1,645 square miles and is comprised of 5
Northern Virginia counties, their respective towns, and the city of Winchester. These jurisdiction’s local
governments work together under the Northern Shenandoah Valley Regional Commission, to pursue
common planning goals and work together on regional issues. They are also home to 18 separate
sheriff’s offices and police departments, 48 fire/rescue stations, and 3 major hospitals. The region as a
whole falls under the Virginia State Police Region Il jurisdiction.

Figure 3.1 — Northern Shenandoah Valley Region - Source: ESRI, NSVRC

Planning Area Description

The area served by the Northern Shenandoah Valley Regional Commission is located in the northern tip
of Virginia, west of the Washington, DC, metropolitan area. The region is made up of Clarke County,
Frederick County, Page County, Shenandoah County, Warren County, the City of Winchester, and the
Towns of Berryville, Boyce, Edinburg, Front Royal, Luray, Middletown, Mount Jackson, New Market,
Shenandoah, Stanley, Stephens City, Strasburg, Toms Brook, and Woodstock. Table 3.1 lists the land
area of each of the communities in the PDC as well as the population density and housing unit density.
This information is a key component in determining the risk to communities from natural hazards.
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Table 3.1 - Northern Shenandoah Valley Region Population Density and
Housing Unit Density

Locality - (Area) Population Density | Housing unit density

Clarke County - (175.9 sq mi) 14,374 36
4,185

Berryville (2.3 sq mi) 781
589

Boyce (0.4 sq mi) 650
84,421

Frederick County - (413.5 sq mi) 80
1,265

Middletown (0.8 sq mi) 698
1,829

Stephens City (2.4 sq mi) 366
23,654

Page County - (310.8 sq mi) 37
4,895

Luray (4.8 sq mi) 464
2,373

Shenandoah (2.2 sq mi) 550
1,689

Stanley (1.4 sq mi) 567
43,175

Shenandoah County - (508.3 sq mi) 41
1,041

Edinburg (0.8 sq mi) 714
1,994

Mount Jackson (2.7 sq mi) 336
2,146

New Market (2.0 sq mi) 522
6,398

Strasburg (3.7 sq mi) 853
258

Toms Brook (0.1 sq mi) 1,220
5,097

Woodstock (3.9 sq mi) 586
39,155

Warren County - (213.8 sq mi) 76
14,440

Front Royal (10.3 sq mi) 616
27,516

Winchester City - (9.2 sq mi) 1,294
232,295

NSVR Total - (1,622.3 sq mi) 62

Table 3.1 — Northern Shenandoah Valley Region Population Density and Housing Unit Density — January 1,
2016 - Source: U.S. Census Bureau
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Location, Natural Environment and Climate

Location

Situated within the Northern Virginia portion of the Appalachian Mountain Range, the Northern
Shenandoah Valley lies approximately 50 miles east of the U.S. capitol of Washington, D.C. A more rural
counterpart to its neighbors to the east, this region features a rural makeup of rolling hills and open
farm land. Its western border is shared with West Virginia, and it’s just a short distance from the state

of Maryland.

Figure 3.2 — Northern Shenandoah Valley Region and Washington D.C. - Source: ESRI, NSVRC
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Landscape

Home to over 7,000 linear miles of rivers and streams, the region intersects 78 NRCS recognized
watershed boundaries, which intersect over 36,000 acres of NWI inventoried wetlands. Flowing south
to north, over 300 miles of the Shenandoah River and its branches run through the central part of the
valley. It's separated from Virginia’s Piedmont region by the Blue Ridge Mountain chain. Lying just
within the eastern border of Page County is the region’s highest point, known as Stony Man, rises to
4000 feet above sea level (USGS). Clarke’s highest peak is Buzzard Hill, Frederick’s is Pinnacle,
Shenandoah’s is Mill Mountain, Warren’s is Hogback Mountain, and the City of Winchester’s highest
point is Bower’s Hill.

Chapter 3: Regional Setting Page 24




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Figure 3.3 — Northern Shenandoah Valley Region Watershed and Wetlands - Source: ESRI, USGS, USDA,
NOAA
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Figure 3.4 — Northern Shenandoah Valley Region Elevation and Mountain Peaks - Source: ESRI, USGS, USDA,
NPS, NOAA
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Watersheds

The major watershed for the region is the Potomac River Basin. The Rappahannock River Basin borders
the eastern side of the planning area while the James River Basin borders the southern portion of the
region. Figure 3.5 illustrates the location of the major watershed boundaries for the planning district.

Figure 3.5 — Northern Shenandoah Valley Region Watershed Map - Source: ESRI, USGS, USDA, NPS, NOAA
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Climate

There are numerous NOAA weather stations located within the NSV region. Data can be collected and
analyzed from these stations using the NOAA Climate Data Online (CDO). The Winchester Regional
(KOKV) weather station is recognized as a Large Scale Weather Station. The data presented in the table
below was collected from the KOKV station.

Table 3.2 - Northern Shenandoah Valley Region Climate Statistics
Average Annual Precipitation 38.02"
Average Annual Snowfall 16.7"
Average Annual Temperature 52.6°
Average Annual Max Temp 64.9°
Average Annual Min Temp 40.4°

Table 3.2 — Northern Shenandoah Valley Region Climate Statistics — Source: NOAA

The climate of the Shenandoah Valley, particularly regarding precipitation, is strongly influenced by the
surrounding mountains. When moist air flows toward Virginia from areas to the west and northwest, it
encounters the high relief of the Allegheny Mountain system to the west of the Shenandoah Valley. As
warm air is forced up the face of a mountain, it cools, condenses and ensuing precipitation occurs. This
process is known as Orographic Uplift. The NSV region experiences rainfall this uplift so as most
precipitations falls on the Alleghenies. This leaves comparatively drier air to descend into the Valley and
produce less precipitation. Likewise, when moist air from the nearby Atlantic Ocean flows across Virginia
from the east, it encounters the Blue Ridge Mountains to the east of the Shenandoah Valley. The same
orographic lifting usually results in lower precipitation amounts in the Valley. This double "rain shadow"
effect puts the Shenandoah Valley in the driest portion of Virginia and makes it one of the driest
locations in the eastern United States.

Typical annual precipitation amounts for nearby stations on the east-facing slopes of the Blue Ridge
Mountains run about ten inches higher than the Shenandoah Valley (around 48 inches as opposed to 38
inches). Statewide average annual precipitation is around 40-44 inches.

The general mechanisms for precipitation change throughout the course of the year. Larger-scale mid-
latitude cyclones and associated frontal passages predominate the colder months and smaller-scale
thunderstorm activity usually providing most of the rainfall in the warmer months. The Shenandoah
Valley, along with the rest of Virginia, experiences no distinct "dry" or "wet" seasons with respect to
precipitation. Nonetheless, the normally high rates of evapotranspiration in the summer months usually
lead to an overall loss of moisture, while the colder months allow for the replenishment of deep soil and
groundwater reserves. In addition, the varied height and orientation of the flanking mountains can
create large differences in precipitation amounts at smaller scales. This is especially true during the
summer months, when the primary source of rainfall in Virginia is the thunderstorm.
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The predominant flow of surface winds is generally up and down the roughly 160-mile length of the
Valley (northeasterly and southwesterly directional categories). Diurnal heating and cooling also gives
rise to a mountain and valley breeze, which circulates air from higher surrounding elevations to the
Valley floor and up again. Summer average temperatures in the Valley are in the mid-70's (°F) and rarely
reach the 100° mark, while winter temperatures average in the mid- 30's. The freeze-free growing
season averages about six months, from mid-April to mid- October, though local microclimates and
elevational differences can bring considerable variation.

Rainfall is drained out of the Valley through a series of tributaries and streams that flow into the
Shenandoah River, flowing northward to the Potomac River.

Population Profile

Population density is number of people per square mile. Figure 3.6 displays the regional population
density according to the U.S. Census designated census blocks. The maps show heavier density within
the incorporated towns throughout the region. Also, we see dense areas that have developed east of
Winchester and Stephens City. We can also see that there are dense neighborhoods scattered
throughout the mountainous areas of Clarke County, and Northeastern Warren County.

Figure 3.6 - Northern Shenandoah Valley Region 2010 Population Density per Census Block, per 2010 U.S.
Census — Source : U.S. Census Bureau
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Table 3.3 - Northern Shenandoah Valley Region Total
Population — U.S. Census Bureau (July 1, 2016)

Locality 2016. Change since last plan
Population
Clarke County 14,374 +231
Berryville 4,185 +20
Boyce 589 -59
Frederick County 84,421 +6,024
Middletown 1,265 -4
Stephens City 1,829 -36
Page County 23,654 -384
Luray 4,895 -8
Shenandoah 2,373 -113
Stanley 1,689 -300
Shenandoah County 43,175 +1,099
Edinburg 1,041 -108
Mount Jackson 1,994 +53
New Market 2,146 -166
Strasburg 6,398 +50
Toms Brook 258 +23
Woodstock 5,097 -2
Warren County 39,155 +1,588
Front Royal 14,440 -97
Winchester city 27,516 +1,186
NSVR (County) Total 232,295 +8,997

Table 3.3 - Northern Shenandoah Valley Region Total Population, July 1, 2016 — Source: U.S. Census Bureau
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Virginia’s population statistics are recorded by county, city, town and planning district. Cities and
counties are separate political entities and do not have any overlap in data. The 2010 U.S. Census total
population recorded for the Northern Shenandoah Valley is 232,195. The most populous NSVRC
jurisdiction is Frederick County, with a population of 78,305. The City of Winchester has the highest
population density, with a rate of about 2,990 persons per sq mi. The top 3 towns in terms of
population density according to the 2016 U.S. Census estimates are Berryville, Strasburg and
Middletown. Table 3.4 lists the population and population density per county/town.
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Table 3.4 - Northern Shenandoah Valley Region County/Town
Population Density — U.S. Census Bureau (July 1, 2016)
Population | Population
Locality - (Area) Total Density Density
Population 2012 2016
Clarke County - (175.9 sq mi) 14,374 80.4 81.7
Berryville (2.3 sq mi) 4,185 1,810.8 1,819.6
Boyce (0.4 sq mi) 589 259.2 235.6
Frederick County - (413.5 sq mi) 84,421 189.6 204.2
Middletown (0.8 sq mi) 1,265 1,015.2 1,012.0
Stephens City (2.4 sq mi) 1,829 777.1 762.1
Page County - (310.8 sq mi) 23,654 77.3 76.1
Luray (4.8 sq mi) 4,895 1,021.5 1,019.8
Shenandoah (2.2 sq mi) 2,373 1,130.0 1,078.6
Stanley (1.4 sq mi) 1,689 1,420.7 1,206.4
Shenandoah County - (508.3 sq mi) 43,175 82.8 84.9
Edinburg (0.8 sq mi) 1,041 919.2 832.8
Mount Jackson (2.7 sq mi) 1,994 718.9 738.5
New Market (2.0 sq mi) 2,146 1,156.0 1,073.0
Strasburg (3.7 sq mi) 6,398 884.6 1,729.2
Toms Brook (0.1 sq mi) 258 23.5 25.8
Woodstock (3.9 sq mi) 5,097 1,307.4 1306.9
Warren County - (213.8 sq mi) 39,155 175.7 183.1
Front Royal (10.3 sq mi) 14,440 1,411.4 1,401.9
Winchester City - (9.2 sq mi) 27,516 2,861.9 2,990.9
NSVR Total - (1,622.3 sq mi) 232,295 148.7 143.2

Table 3.4 - Northern Shenandoah Valley Region Population Density, July 1, 2016 — Source: U.S. Census Bureau
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The University of Virginia’s Weldon Cooper Center for Public Service provides intercensal population

estimates, to aid in planning purposes across agencies statewide. The Weldon Cooper Center develops

an annual population approximation according to the population count on July 1% of the previous year.
The center estimates that the Regional 2016 total population is 232,295, which is a 5,589 increase from
2012 Hazard Mitigation Plan Update. Table 3.5 displays the Weldon Cooper Center’s year 2010-2016
county population estimates.

Table 3.5 - Intercensal Population Estimates: 2010-2016

Intercensal Population Estimate

Locality Cz(r);ﬂs
2010 2011 2012 2013 2014 2015 2016
Virginia 8,025,514 | 8,096,604 | 8,185,867 | 8,260,405 | 8,326,289 | 8,382,993 | 8,411,808
Clarke County 14,034 | 14,067 | 14,211 | 14,276 | 14,148 | 14,323 | 14,206 | 14,374
Frederick County 78,305 | 78,834 | 79,156 | 80,118 | 81,207 | 82,059 | 82,623 | 84,421
Page County 24,042 | 24,058 | 24,155 | 24,215 | 24,079 | 24,083 | 23,719 | 23,654
Shenandoah County | 41,993 | 42,172 | 42,114 | 42,812 | 42,889 | 42,916 | 42,228 | 43,175
Warren County 37,575 | 37,729 | 37,688 | 38,077 | 38387 | 38814 | 38829 | 39,155
Winchester City 26,203 | 26,265 | 26,167 | 27,208 | 26,961 | 27,200 | 27,515 | 27,516
NSVRC 232,295 | 223,125 | 223,490 | 226,706 | 227,671 | 229,395 | 229,120 | 232,295

Table 3.5 - Intercensal Population Estimates: 2010-2016 — Source: U.S. Census Bureau / Weldon Cooper Center
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According to these projections, the regional population has increased by approximately 8,322 persons.
Winchester City still has the highest ranking population density, recording nearly 3,000 persons per
square mile, increasing by approximately 150 persons per square mile in comparison the 2010 census
record. Table 3.6 displays the projected county population density for year 2016.

Table 3.6 - Northern Shenandoah Valley Region County Population
Density - 2016 Projections
Locality - (Area) Total Population Population Density
Clarke County - (175.9 sq mi) 14,374 81.7
Frederick County - (413.5 sq mi) 84,421 204.2
Page County - (310.8 sq mi) 23,654 76.1
Shenandoah County - (508.3 sq mi) 43,175 84.9
Warren County - (213.8 sq mi) 39,155 183.1
Winchester City - (9.2 sq mi) 27,516 2,990.9
NSVRC Total - (1,622.3 sq mi) 232,295 143.2

Table 3.6 - Northern Shenandoah Valley Region County Population Density — July 1, 2016 Projections —
Source: U.S. Census Bureau / Weldon Cooper Center
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The Weldon Cooper Center’s current 2020-2040 population projections see an increase of 332,465
persons for the state of Virginia, by the year 2020. The center projects the NSV region will increase by
4,818 persons. Table 3.7 exhibits the center’s population projections for year 2020-2040.

Table 3.7 — Northern Shenandoah Valley Region Population
Projections - 2020, 2030, 2040
Total Population
Locality
2020 2030 2040

Virginia 8,744,273 | 9,546,958 10,201,530
Clarke County 14,337 15,266 15,965
Frederick County 86,574 101,471 114,663
Page County 23,387 23,583 23,450
Shenandoah County 42,363 46,803 50,507
Warren County 39,925 44,444 48,256
Winchester city 28,705 31,107 33,031
NSVRC 235,292 262,674 285,873

Table 3.7 — Northern Shenandoah Valley Region Population Projections - 2020, 2030, 2040 — Source: Weldon
Cooper Center
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The Weldon Cooper Center’s 2020 population projections yield a regional population density increase of

8.13, resulting in a 2020 population regional density estimate of 145.04 persons per sq mi. Table 3.8

exhibits the center’s population density projections for year 2020-2040.

Table 3.8 - NSVRC Population Density Projections - 2020-2040 — U.S. Census Bureau (July 1, 2016)

Locality - (Area)

Total Population

2020 2030 2040

2020 Density 2030 Density 2040 Density
Clarke County - (175.9 sq mi) 15,266 86.79 15,965 90.76 14,276 81.16
Frederick County - (413.5 sq mi) 101,471 245.40 114,663 277.30 80,118 193.76
Page County - (310.8 sq mi) 23,583 75.88 23,450 75.45 24,215 77.91
Shenandoah County - (508.3 sq
mi) 46,803 92.08 50,507 99.37 42,812 84.23
Warren County - (213.8 sg mi) 44,444 207.88 48,256 225.71 38,077 178.10
Winchester City - (9.2 sq mi) 31,107 3,381.20 33,031 3,590.29 27,208 2,957.39
NSVR Total - (1,622.3 sq mi) 9,546,958 | 5,884.83 10,201,530 | 6,288.31 | 8,185,867 | 5,045.84

Table 3.8 - NSVRC Population Density Projections - 2020-2040 — Source: U.S. Census Bureau / Weldon Cooper

Center

Shenandoah County possesses the largest proportion of elderly persons, with an average of 21.2% of its

inhabitants being age 65 or older, around 2.6% higher than the regional average. Berryville, Luray, New

Market, and Woodstock all have elderly populations that exceed 20% of their recorded populaces.

Frederick County possesses the largest proportion of younger individuals, with an average of 23.1% of its

inhabitants being under the age of 18, around 1.6% higher than the regional average.

Luray,

Shenandoah, Stanley, and New Market are the only jurisdictions listed that do not exceed 20%. The
town of Toms Brook possesses the highest proportion of younger individuals, with 32.3% of its
population being under the age of 18. Table 3.9 displays the percentage of under 18 and over 65 years

of age, per jurisdiction.
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Table 3.9 - Northern Shenandoah Valley Region Median Age
Locality 2012 Median Age 2016 Median Age
Clarke County 44.7 45.4
Berryville 37.2 41.6
Boyce 44.2 32.5
Frederick County 38.3 40.3
Middletown 33.4 31.6
Stephens City 34.7 35.5
Page County 43.0 44.7
Luray 47.4 44.6
Shenandoah 39.6 41.3
Stanley 38.9 41.2
Shenandoah County 42.7 44.8
Edinburg 37.7 41.5
Mount Jackson 35.0 33.7
New Market 41.7 50.0
Strasburg 35.8 35.7
Toms Brook 42.7 31.6
Woodstock 39.2 38.5
Warren County 39.8 40.8
Front Royal 40.4 38.5
City of Winchester 35.6 37.0
NSVRC Average 39.6 39.5

Table 3.9 - Northern Shenandoah Valley Region Age Profile, July 1, 2016 — Source: U.S. Census Bureau
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Populations at Risk

The eight factors to identify populations at risk included:

1. Socio-economic status

2. Wealth

3. Elderly populations

4. Female heads of Large Households in densely populated areas

5. Rural areas

6. Non-English proficient populations (English as a second language

populations, etc.)
7. Female labor force
8. Households living in Manufactured Housing

A challenge in emergency management and in all government support services is to include the
immigrant population in the NSV Region since these residents are not fully captured by traditional
Census or this vulnerability analysis. English as the secondary language is a large portion of much of the
Valley, especially for migrant workers in the poultry processing plants and orchard pickers.

The factors that attract businesses and people to the area present the greatest challenges to regional
Emergency Managers and cause significant hazard mitigation challenges including: growth, dense
populations, over-taxed transportation routes, communication, and knowledge of how to mitigate
vulnerable buildings and prepare for disasters.
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Households Profile

The U.S. Census Bureau classifies a household as the number of people who occupy a housing unit (such

as a house or apartment) as their usual place of residence. The 2010 Census documented the Northern

Shenandoah Valley as accounting for approximately 2.8% of Virginia’s total households. Frederick

County possesses the largest number within the region, making up approximately 34% of the region’s
total. Table 3.10 displays the July 1, 2016 U.S. Census recorded households for Virginia and the NSVRC

jurisdictions.

Table 3.10 — Northern Shenandoah Valley Region - Total Households
Locality 2012 Total 2016 Total Increase

Virginia 3,365,855 3,445,357 79,502
Clarke County 6,226 6,283 57
Frederick County 31,341 35,502 4,161
Page County 11,577 11,647 70
Shenandoah County 20,817 21,066 249
Warren County 15,955 16,146 191
City of Winchester 11,866 11,907 41
NSVRC 97,782 102,551 4,769

Table 3.10 — Northern Shenandoah Valley Region - Total Households — July 1, 2016 — Source: U.S. Census

Bureau
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The average household income across the entire Northern Shenandoah Valley is $56,873. Clarke
County’s median household income ranks the highest among NSVRC jurisdictions at $71,295 - $14,442
greater than the regional Average. Page County’s median household income ranks lowest amongst the
region, at $43,895 - 512,978 lower than the regional average. Table 3.11 displays the 2010 regional
household income U.S. Census data.
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Table 3.11 - Northern Shenandoah Valley Region Median Household Income - U.S. Census
Bureau (July 1, 2016)
Locality 2012 Median Household Income 2016 Median Household Income
Virginia $63,636 $66,149
Clarke County $80,106 $71,986
Berryville 568,029 $56,591
Boyce 574,286 $72,083
Frederick County $67,694 $68,929
Middletown 549,868 560,625
Stephens City 549,097 §55,625
Page County $43,745 $45,030
Luray 550,450 543,359
Shenandoah $43,152 540,139
Stanley S$31,750 532,895
Shenandoah County $49,953 $50,450
Edinburg 546,061 540,375
Mount Jackson $35,294 $35,750
New Market 532,031 536,815
Strasburg 544,515 S$50,676
Toms Brook 545,893 S$55,750
Woodstock 541,960 535,267
Warren County $61,693 $63,734
Front Royal 546,421 547,981
Winchester City $45,959 $46,466
NSVR Average $51,028 $50,316

Table 3.11 - Northern Shenandoah Valley Region Median Household Income (in 2016 dollars, 2012-2016) -
Source: U.S. Census Bureau
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Employment Data and Labor Force Analysis

According to the Virginia Employment Commission (VEC), the top employers in the Northern
Shenandoah Valley are listed below (in alphabetical order). These top employers are anticipated to
continue to grow throughout the region through 2040 (per Virginia Employment Commission). The VEC
recognizes the NSVR region as belonging to its ‘Shenandoah Valley (LWIA 1V) Region’ and lists the
following as the top 15 employers throughout. Facilities associated with these employers and those
listed for individual jurisdictions, should be considered to have higher occupancies and higher
concentrations of people during operational hours. Each of the employers listed in Table 3.12 are
supported by a labor force of over 1,000 employees.

Table 3.12 - Top 15 Shenandoah Valley (LWIA 1V)
Employers

Valley Health System

James Madison University
Wal-Mart
The Rockingham Memorial Hospital

Frederick County Public School Board

Rockingham County Public School Board

Augusta County School Board

Augusta Medical Center

Cargill Meat Solutions

Food Lion

R.R. Donnelley and Sons Company

Lowes' Home Centers, Inc.

Shenandoah County School Board

Washington and Lee University

Target Corp
Table 3.12 - Top 15 Shenandoah Valley (LWIA IV) Employers — Source: VA Employment Commission

Table 3.13 features Clarke County’s top 5 employers, with a labor force totals ranging from of 100 — up
to 500 individuals.

Table 3.13 - Top 5 Clarke County Employers
Berryville Graphics

Clarke County School Board

Grafton School, Inc.

Clarke County

Ggnsc Berryville LLC

Table 3.13 - Top 5 Clarke County Employers — Source: VA Employment Commission

Table 3.14 features Frederick County’s top 5 employers, with a labor force totals ranging from of 500 —
over 1,000 individuals.
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Table 3.14 - Top 5 Frederick County Employers
Frederick County School Board

Navy Federal Credit Union

U.S. Department of Homeland Defense

Frederick County

Lord Fairfax Community College

Table 3.14 - Top 5 Frederick County Employers — Source: VA Employment Commission

Table 3.15 features Page County’s top 5 employers. Page County School Board is listed by the VEC as
employing 500 — 999 individuals, while the others listed possess a labor force with totals ranging from of
100 — up to 250 individuals.

Table 3.15 - Top 5 Page County Employers
Page County School Board

Page County
Wal-Mart
VF Jeanswear
DNC P&R at Shenandoah
Table 3.15 - Top 5 Page County Employers — Source: VA Employment Commission

Table 3.16 features Shenandoah County’s top 5 employers. Shenandoah County School Board is listed
by the VEC as employing over 1,000 individuals, George’s Chicken employs 500 — up to 999, while the
others listed possess a labor force with totals ranging from of 250 — up to 499 individuals.

Table 3.16 - Top 5 Shenandoah County Employers
Shenandoah County School Board

George's Chicken
IAC Strasburg LLC
R.R. Donnelley and Sons Company

Bowman Andros Products

Table 3.16 - Top 5 Shenandoah County Employers — Source: VA Employment Commission
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Table 3.17 features Warren County’s top 5 employers. Warren County School Board is listed by the VEC
as employing 500 — 999 individuals, while the others listed possess a labor force with totals ranging from
of 250 — up to 499 individuals.

Table 3.17 - Top 5 Warren County Employers
Warren County School Board

Valley Health System

Family Dollar Services

Axalta Coating Systems
Interbake Foods LLC / Aeortek
Table 3.17 - Top 5 Warren County Employers — Source: VA Employment Commission

Table 3.18 features the City of Winchester’s top 5 employers. Valley Health System is listed by the VEC
as employing over 1,000 individuals, while the others listed possess a labor force with totals ranging
from of 500 — up to 999 individuals.

Table 3.18 - Top 5 Winchester City Employers
Valley Health System

Winchester Public Schools

Shenandoah University

Rubbermaid Commercial Products LLC
Wal-Mart
Table 3.18 — Top 5 Winchester Employers — Source: VA Employment Commission
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Housing

The United States Census Bureau’s American Community Survey inventoried 100,310 housing units
throughout the entire Northern Shenandoah Valley region. Frederick County possesses 33,385 housing
units, the most in the region. The highest housing unit density was recorded by Winchester, with a rate
of 1,294 units per square mile. The highest occupancy rate recorded across the region is 96%, as noted
for the towns of Boyce and Middletown. Table 3.19 displays the regional housing unit totals, the
housing unit density, occupancy rates and median housing unit values.

Table 3.19 - Northern Shenandoah Valley Region Housing Units, Density, Occupancy Rates and
Median Values — U.S. Census Bureau (July 1, 2016)
. Number of | Housing unit % Median value of owner-
Locality - (Area) . . . . . .
Units density Occupied occupied housing units
Clarke County - (175.9 sq mi) 6,333 36 88% $329,500
Berryville (2.3 sq mi) 1,796 781 87% $295,800
Boyce (0.4 sq mi) 260 650 96% $296,400
Frederick County - (413.5 sq mi) 33,381 80 92% $243,600
Middletown (0.8 sq mi) 558 698 96% $163,500
Stephens City (2.4 sq mi) 878 366 90% $171,700
Page County - (310.8 sq mi) 11,674 37 81% $176,000
Luray (4.8 sq mi) 2,227 464 86% $174,600
Shenandoah (2.2 sq mi) 1,209 550 84% $143,700
Stanley (1.4 sq mi) 794 567 86% $153,500
Shenandoah County - (508.3 sq mi) 21,163 41 81% $198,900
Edinburg (0.8 sq mi) 571 714 84% $159,000
Mount Jackson (2.7 sq mi) 907 336 85% $130,100
New Market (2.0 sq mi) 1,043 522 91% $191,200
Strasburg (3.7 sq mi) 3,155 853 88% $182,400
Toms Brook (0.1 sq mi) 122 1,220 93% $155,300
Woodstock (3.9 sq mi) 2,287 586 91% $188,200
Warren County - (213.8 sq mi) 16,268 76 89% $213,500
Front Royal (10.3 sq mi) 6,348 616 88% $170,100
Winchester City - (9.2 sq mi) 11,907 1,294 89% $216,300
AVG:
NSVR Total - (1,622.3 sq mi) 100,726 62 89% $229,633

Table 3.19 - Northern Shenandoah Valley Region Housing Units, Density, Occupancy Rates and Median Values
—July 1, 2016 — Source: U.S. Census Bureau
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Manufactured housing communities consist of homes originally designed to be towed on their own
chassis. These types of structures are at the highest risk of succumbing to extensive damage during
times of natural disaster. They are also more likely to house elderly or low income residents. Figure 3.7
was generated using the HAZUS-MH plug in for ArcGIS. Shown on the map are concentrations of

manufactured housing communities.
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Figure 3.7 - Northern Shenandoah Valley Region Manufactured Housing Concentrations
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Property Values

The following property values were recorded by the commissioner of revenue for each jurisdiction.
These numbers are in accordance with the most up to date values.

Table 3.21 - Northern Shenandoah Valley Region

Total Property Values

Locality Taxable Nontaxable Total Property Values (January 1, 2017 Tax
Structures Structures book)
Clarke County $883,785,000 $67,843,100 $1,269,383,800
Town of Berryville $341,319,10 $38,137,600 $38,137,600
Town of Boyce $44,279,700 $8,305,200 $52,584,900
Frederick County $6,149,85,467 | $853,673,900 $853,673,900
Town of Middletown NDA NDA NDA
Town of Stephens City NDA NDA NDA
Page County $876,062,945 | $114,710,700 $990,773,645
Town of Luray $336,978,500 $49,750,100 $386,428,600
Town of Stanley $120,398,300 $13,189,700 $133,588,000
Town of Shenandoah $73,582,400 $16,162,100 $89,744,500
Shenandoah County $2,817,314,100 | $470,471,900 $3,287,786,000
Town of Edinburg $59,197,300 $11,645,500 $70,842,800
Town of Mount Jackson $116,405,400 $21,758,000 $138,163,400
Town of New Market $123,725,400 $14,054,900 $137,780,300
Town of Strasburg $416,538,900 $86,299,900 $502,838,800
Town of Toms Brook $11,817,900 $2,149,600 $13,967,500
Town of Woodstock $356,827,600 | $145,712,700 $502,540,300
Warren County $1,963,908,900 | $214,310,600 $2,178,219,500
Town of Front Royal $822,761,300 | $296,666,200 $1,119,427,500
City of Winchester $2,051,450,600 | $836,718,300 $2,888,168,900

Table 3.21 - Northern Shenandoah Valley Region Total Property Values — January, 2016 — Source:
Commissioner of the Revenue
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Transitional Sheltering Assistance

In cases of displacement, those affected may become eligible for Transitional Sheltering Assistance
(TSA). In conjunction with participating hotels, under this program, FEMA will cover the cost of the
room and taxes. An interactive map has been produced by FEMA to display participating hotels. It can
be found on the FEMA ArcGIS online portal (fema.maps.arcgis.com), and should be checked regularly for
regional updates. The FEMA Helpline (800) 621-3362 should be contacted to confirm the inventory of
participating hotels displayed on the map, and the establishment should be contacted to confirm
availability of vacant rooms. The FEMA TSA webapp currently displays 3 FEMA designated evacuation
hotels within the Northern Shenandoah Valley Region:

» Ramada Strasburg —
o 35 Brandy Ct.
Strasburg, VA 22657
(540) 465-2444

> Quality Inn—
o 10S. Commerce St.
Front Royal, VA 22630
(540) 635-3161

» Days Inn—
o 9360 George Collin Pkwy.
New Market, VA 22844
(540) 740-4100
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Critical Facilities

Figure 3.8 - HAZUS-MH Critical Facility Inventory — Source: ESRI, FEMA (HAZUS-MH), USGS, NOAA, NPS
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According to FEMA State and Local Plan Interim Criteria, a critical facility is defined as a facility, in either
the public or private sector, that provides essential products and services to the general public, is
otherwise necessary to preserve the welfare and quality of life in the jurisdiction, or fulfills important
public safety, emergency response, and/or disaster recovery functions.

Critical facilities for the NSVRC were derived from a variety of sources. Information provided by the
Northern Shenandoah Valley Regional Commission was supplemented with ESRI data as well as
geocoded facilities completed by the Virginia Tech Center for Geospatial Information Technology (CGIT).
Critical facilities include fire/rescue stations, police stations, government/administrative centers,
schools, and churches. Figure V-3 shows the locations of critical facilities in the region. A large
percentage of the region’s critical facilities are located within town and city boundaries, since most of
the population lives within or in close proximity to the region’s towns and the City of Winchester.

Analysis for the region was completed using the best available data. Census blocks were used to assess
the area’s vulnerability to specific hazards such as winter storm and wind. The flooding analysis was
conducted primarily using floodplain, tax parcel and building footprint data provided by the
communities and NSVRC. For some communities, structure points were determined using Virginia Base
Mapping imagery, which was then intersected with the floodplain data for the region. Structure value
was established using average house value in the 2010 Census data. The 2010 Census data for average
structure value per block was used as a replacement cost in the event of a disaster. This value can serve
as a guide in assessing the impacts of various hazards.

Medical

Winchester Medical Center (WMC) serves the Virginia, West Virginia, and Maryland tristate area
providing complete health care. The WMC is owned and operated by the Valley Health System. The
WMC features their Heart Center, which was ranked as one of the Top 100 in the nation, a Cancer
Center, and an Inpatient/Outpatient Rehab Center.

Warren Memorial Hospital located in Front Royal, Virginia is a sister hospital to WMC as they both are
owned and operated by Valley Health System. Warren Memorial offers a Women’s Care Center and a 40
bed Nursing Home as part of the hospital’s facilities.

Shenandoah Memorial Hospital located in Woodstock, Virginia, provides primary health care to
Shenandoah County and is owned and operated by Valley Health System. Shenandoah Memorial
Hospital features their Family Centered Maternity Ward, Intensive/ Coronary Care Unit and Ambulatory
Surgery.

Page Memorial Hospital is located in Luray, Virginia and provides primary health care to the immediate
surrounding area of Page County. It should be noted that this facility was not included in the HAZUS-MH
database, therefore unrecognized during analysis.

VA Medical Center in Martinsburg, West Virginia provides quality medical care to veterans in the
Northern Shenandoah Valley. An Outpatient clinic is now available in Stephens City on Aylor Rd.
Emergency airlift is available by Pegasus to the University of Virginia Medical Center and by medivac to
INOVA Medical Center.
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Police/Fire & Rescue

As inventoried under the Critical Facilities database via HAZUS-MH, it was recognized that the NSV
Region is home to 18 various police and sheriffs offices. The region is also home to 35 Fire-Rescue
Stations. These facilities and their addresses are listed in tables 3.22 and 3.23.

Table 3.22 - Northern Shenandoah Valley Region Police Departments

Name Address City
Clarke County Sheriff's Office 100 N Church St Berryville
Berryville Police Dept 23 E Main St Berryville
Stephens Police Dept 1033 Locust St Stephens City
Luray Town Police 45 E Main St Luray
Page County Crime Solvers Inc 108 S Court St Luray
Luray Police Dept Luray Recreation Park Luray
Stanley Town Police 278 E Main St # B Stanley
Shenandoah Police Dept 426 1st St Shenandoah
Strasburg Police Dept 174 E King St Strasburg
Edinburg Police Dept 101 Town Hall Rd Edinburg
County Sheriff 109 W Court St Woodstock
Woodstock Police Dept 134 N Muhlenberg St Woodstock
Mt Jackson Police Dept 5945 Main St Mt Jackson
New Market Police Dept 9418 John Sevier Rd New Market
Front Royal Police Dept 23 E Jackson St Front Royal
Warren County Sheriff's Dept 200 Skyline Vista Dr Front Royal
Frederick County Sherriff’s Office | 1080 Coverstone Dr Winchester
Winchester Police Dept 231 E Piccadilly St Winchester
Winchester City Sheriff 5 N Kent St Winchester

Table 3.22 - Northern Shenandoah Valley Region Police Departments — Source: HAZUS-MH, Local Police
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Table 3.23 - Northern Shenandoah Valley Region Fire/Rescue Stations

Clarke County

Name Address City
John H. Enders Volunteer Fire Department 9 S Buckmarsh St. Berryville
Boyce Volunteer Fire Company 1S Greenway Ave. Boyce
Blue Ridge Volunteer Fire and Rescue Company 131 Retreat Rd. Bluemont
Mount Weather Fire & Rescue 19844 Blue Ridge Mountain Rd. Bluemont
Frederick County

Name Address City
Clear Brook Volunteer Fire and Rescue 1256 Brucetown Rd. Clear Brook
Gainesboro Volunteer Fire and Rescue Company 221 Gainesboro Rd. Winchester
Reynolds Store Volunteer Fire and Rescue 9381 North Frederick Pk. Winchester
North Mountain Volunteer Fire and Rescue 186 Rosenberger Ln. Winchester
Gore Volunteer Fire and Rescue 7184 Northwestern Pk. Gore
Round Hill Community Fire and Rescue 150 Corporate PI. Winchester
Stephens City Volunteer Fire and Rescue 5346 Mulberry St. Stephens City
Middletown Volunteer Fire and Rescue 7855 Main St. Middletown
Millwood Station Volunteer Fire and Rescue 250 Costello Dr. Winchester
Greenwood Volunteer Fire and Rescue 809 Greenwood Rd. Winchester

Star Tannery Volunteer Fire and Rescue 950 Brill Rd. Star Tannery
Page County

Name Address City
Luray Volunteer Fire Department 1 Firehouse Ln. Luray
Stanley Volunteer Fire Department 190 E Main St. Stanley
Shenandoah County

Name Address City
Strasburg Fire Department 163 E King St. Strasburg
Strasburg Volunteer Rescue Squad 156 E Washington St Strasburg
Orkney Springs Volunteer Fire Department 922 Orkney Gr. Bayse
Toms Brook Volunteer Fire Dept. 3442 S Main St Toms Brook
Fort Valley Volunteer Fire Department 7088 Fort Valley Rd. Fort Valley
Woodstock Volunteer Rescue Squad 132 W Reservoir Rd. Woodstock
Woodstock Fire Department 121 W Court St. Woodstock
Edinburg Volunteer Fire Company 200 Stoney Creek Blvd. Edinburg
Shenandoah County Department of Fire-Rescue 600 N Main St. Woodstock
Conicville Volunteer Fire Department 763 Conicville Rd Mt Jackson
Mount Jackson Volunteer Fire Department 6044 Main St. Mt Jackson
New Market Volunteer Fire Company Inc. 9771 Congress St. New Market
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Table 3.23 - Northern Shenandoah Valley Region Fire/Rescue Stations (continued)
Warren County

Name Address City
Warren County Department of Fire and Rescue 200 Skyline Vista Dr. Front Royal
Front Royal Volunteer Fire and Rescue Department 221 N Commerce Ave. Front Royal
Conservation & Research Center Fire Brigade 1500 Remount Rd. Front Royal
Warren County Station #6 6363 Howellsville Rd. Front Royal
City of Winchester

Name Address City
Winchester Fire & Rescue 231 E Piccadilly St. Winchester

Table 3.23 - Northern Shenandoah Valley Region Fire Stations — Source: HAZUS-MH, Local Fire/EMS

Educational Facilities

There are 77 schools recognized and recorded in the HAZUS U.S. Census derived ‘Essential Facilities’
database. The majority of these schools are located in the largest of the NSVR jurisdictions, Frederick
County. During school hours, Fredrick County can possess over 14,000 students. The NSVR Region as a
whole can see over 37,000 students during a school day. Table 3.24 depicts the inventory of schools
throughout the NSV Region, their location and the number of students enrolled.

Chapter 3: Regional Setting Page 54




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Table 3.24 - Northern Shenandoah Valley Region Schools Inventory

Clarke County

Approximate

Name Address Number of
Students
Public Schools
Boyce Elementary School 119 W Main St, Boyce, VA 284
Clarke County High School 627 Mosby Blvd, Berryville, VA 674
D.G. Cooley Elementary 34 Westwood Rd, Berryville 548
Johnson-Williams Middle School 200 Swan Ave, Berryville 472

Private Schools

Grafton School John Mosby Hwy, Berryville 41
Keystone Christian Academy 15 Keystone Ln, Berryville 73
Powhatan School 49 Powhatan Ln, Boyce 243
Clarke Total 2,335
Frederick County
Approximate
Name Address Number of
Students
Public Schools

Admiral Richard E. Byrd Middle 134 Rosa Ln, Winchester 942
Apple Pie Ridge Elementary 349 Apple Pie Ridge Rd, Winchester 455
Armel Elementary 2239 Front Royal Pike, Winchester 644
Bass-Hoover Elementary 471 Aylor Rd, Stephens City 631
Evendale Elementary 220 Rosa Ln, Winchester 521
Frederick County Middle 4661 North Frederick Pike, Winchester 685
Gainesboro Elementary 4651 N Frederick Pike, Winchester 472
Greenwood Mill Elementary 281 Channing Dr, Winchester 618
Indian Hollow Elementary 1548 North Hayfield Rd, Winchester 433
James Wood High 161 Apple Pie Ridge Rd, Winchester 1,316
James Wood Middle 1313 Amherst St, Winchester 948
Middletown Elementary 190 Mustang Ln, Middletown 479
Millbrook High 251 First Woods Dr, Winchester 1,450
Orchard View Elementary 4275 Middle Rd, Winchester 460
Redbud Run Elementary 250 First Woods Dr, Winchester 693
Robert E. Aylor Middle 901 Aylor Rd, Stephens City 626
Sherando High 185 South Warrior Dr, Stephens City 1,511
Stonewall Elementary 3165 Martinsburg Pike, Clear Brook 641
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Table 3.24 - Northern Shenandoah Valley Region Schools Inventory (continued)

Frederick County
Approximate
Name Address Number of
Students
Private Schools

Mountain View Christian Academy 153 Narrow Ln, Winchester 246
Shenandoah Valley Christian Academy 4699 Valley Pike, Stephens City 41
Winchester Montessori School 1090 W Parkins Mill Rd, Winchester 32
Timber Ridge School 1463 New Hope Rd, Cross Junction 84
Rosedale Christian Academy 2581 Northwestern Pike, Winchester 221
Frederick Total 14,149

Page County

Approximate

Name Address Number of
Students

Public Schools

Luray Elementary 555 First St, Luray 435

Luray High 243 Bulldog Dr, Luray 522

Luray Middle 14 Luray Ave, Luray 371

Page County High 184 Panther Dr, Shenandoah 553

Page County Middle 198 Panther Dr, Shenandoah 454

Shenandoah Elementary 529 4th St, Shenandoah 332

Springfield Elementary 158 Big Spring Ln, Rileyville 256

Stanley Elementary 306 Aylor Grubbs Ave, Stanley 426
Private Schools

Stanley S D A School 118 Church Ave, Stanley 26

Mt. Carmel Christian Acamey Rt. 340, Luray 112

Page Total 3,504

Shenandoah County

Approximate

Name Address Number of
Students
Public Schools
Ashby Lee Elementary 480 Stonewall Ln, Quicksburg 794
Central High 1147 Susan Ave, Woodstock 799
North Fork Middle 1018 Caverns Rd, Quicksburg 339
Peter Muhlenberg Middle 1251 Susan Ave, Woodstock 549
Sandy Hook Elementary 162 Stickley Loop, Strasburg 904

Chapter 3: Regional Setting Page 56




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Table 3.24 - Northern Shenandoah Valley Region Schools Inventory (continued)

Shenandoah County

Approximate

Name Address Number of
Students
Public Schools (continued)
Signal Knob Middle 687 Sandy Hook Rd, Strasburg 444
Stonewall Jackson High 150 Stonewall Ln, Quicksburg 510
Strasburg High 250 Ram Dr, Strasburg 606
W.W. Robinson Elementary 1231 Susan Ave, Woodstock 1,118
Private Schools
Valley Baptist Christian School 408 Stoney Creek Rd, Edinburg 104
Massanutten Military Academy 614 S Main St, Woodstock 141
Shenandoah Valley Adventist Elementary 115 Bindery Rd, New Market 103
Shenandoah Valley Academy 234 W Lee Hwy, New Market 235
Community Christian School 23749 Old Valley Pike, Woodstock 39
Shenandoah Total 6,685

Warren County

Approximate

Name Address Number of
Students
Public Schools
A.S. Rhodes Elementary 224 W Strasburg Rd, Front Royal 279
E. Wilson Morrison Elementary 40 Crescent St, Front Royal 545
Hilda J. Barbour Elementary 290 Westminster Dr,Front Royal 504
Leslie Fox Keyser Elementary 1015 Stonewall Dr, Front Royal 558
Ressie Jeffries Elementary 320 East Criser Rd, Front Royal 557
Skyline High 151 Skyline Vista Dr, Front Royal 888
Skyline Middle School 240 Luray Ave, Front Royal 650
Warren County High 155 Westminster Dr, Front Royal 821
Warren County Middle School 522 Heritage Dr, Front Royal 593
Private Schools
Riverfront Christian School 55 E Strasburg Rd, Front Royal 124
Mountain laurel Montessori School 155 Briggs Dr, Front Royal 68
Randolph-Macon Academy 200 Academy Dr, Front Royal 288
Academy at Innsfree 366 Thuinderbird Dr, Front Royal 24
Royal Christian Academy 1111 N Shenandoah Dr, Front Royal 133
Warren Total 6,032
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Table 3.24 - Northern Shenandoah Valley Region Schools Inventory (continued)

City of Winchester

Approximate

Name Address Number of
Students
Public Schools
Daniel Morgan Intermediate School 48 S. Purcell St, Winchester 672
Daniel Morgan Middle School 48 S Purcell Ave, Winchester 632
Frederick Douglass Elementary 100 Cedarmeade Ave, Winchester 330
Garland R. Quarles Elementary 1310 S Loudoun St, Winchester 429
John Handley High School 425 Handley Blvd, Winchester 1,313
John Kerr Elementary 427 Meadow Branch Ave, Winchester 557
Virginia Avenue Charlotte Dehart Elementary 550 Virginia Ave, Winchester 452
Private Schools
Sacred Heart Academy 110 Keating Dr, Winchester 177
Winchester Total 4,562
Table 3.24 - Northern Shenandoah Valley Region Schools Inventory — Source: VA Dept. of Education - School
Quality Reports 2018

Religious Institutions - (Churches, Synagogues, Mosques, Etc.)

Outside of hours of regular worship, most religious institutions use their places of worship as community
meeting centers, day care facilities, or even schools. Information collected from the ESRI Federal User
Community, attributes the NSV Region with approximately 336 religious establishments, as seen in
Figure 3.10.
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Figure 3.10 — Northern Shenandoah Valley Region Religious Institutions — Source: ESRI Federal User
Community, USGS, NOAA, NPS
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Transportation

Highways, Interstates, Major Roads

Two major U.S. Interstates intersect the Northern Shenandoah Valley Region. Interstate 81 operates
North/South through the western portions of Frederick and Shenandoah Counties, while Interstate 66
enters Warren County from the East, connecting with Interstate 81 near the Frederick/Shenandoah
County borders. Several notable arterial highways provide access to these interstates. U.S. 11 runs
parallel to Interstate 81, operating North/South throughout the entire length of region. U.S. 522
proceeds diagonally through Frederick County, enters Clarke at its SW corner, and then connects with
U.S. 340 North/South in Warren County. U.S. 50 operates East/West through Frederick County and
intersects with U.S. 17 in Clarke. Skyline Drive (State Route 48) is a scenic highway that runs along the
Eastern border of Warren and Page Counties, attracting a continuous flow of tourists annually.
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Figure 3.11 — Northern Shenandoah Valley Region Interstates, Highways and Major Roads — Source: ESRI,
USGS, NOAA, NPS, VDOT
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Railroads

Nearly 230 miles of rail are established within the Northern Shenandoah Valley Region. The two primary
railroads operating in the region are CSX and Norfolk Southern lines. Norfolk Southern has lines running
through Clarke, Frederick, Warren, Page and Shenandoah Counties. The CSX rail lines run mainly
through Frederick County. Conrail Railroad serves as a shared asset of CSX Railroad and Norfolk
Southern Railroad, with its tracks located North of Winchester. The Winchester and Western Railroad
connects to the Conrail line, operating through Winchester into the western portions of Frederick

County.
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Figure 3.11 — Northern Shenandoah Valley Region Railroads - Source: ESRI, USGS, NOAA, NPS, VDOT
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Airports

There are 4 airports local to the Northern Shenandoah Valley Region: Front Royal-Warren County
Airport, Luray Caverns Airport, New Market Airport and Winchester Regional Airport. Of these local
facilities, Winchester Regional is the only to offer a customs service, parallel taxiways and an airport
terminal. The nearest international airports are located in Dulles, VA, (Washington/Dulles International
Airport), Washington, D.C. (Ronald Regan International Airport) and Baltimore, MD
(Baltimore/Washington International — Thurgood Marshall Airport).
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Figure 3.11 — Northern Shenandoah Valley Region Airports - Source: ESRI, USGS, NOAA, NPS, VDOT
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Public Transportation
The City of Winchester and Front Royal operate a bus/trolley service throughout their communities.

Winchester’s fixed-route and para-transit services operate 6 days a week Monday- Friday 6:00 a.m. —
7:58 p. m., and on Saturday 8:50 a.m. — 4:58 p.m. The Winchester City Trolley operate
Monday/Wednesday/Friday 8:00 a.m. — 6:44 p.m., and on Saturdays 10:10 a.m. —4:34 p.m.

Front Royal manages both a North and South trolley service loop. The North loop runs from 8:30 a.m. —
4:00 p.m., while the South loop runs from 9:00 a.m. — 4:30 p.m. Saturday service is active during the
months of May and June, operating from 1:00 p.m. to 5:30 p.m. and Sunday operates between 1:00 p.m.
—6:00 p.m.

Bus Terminals
The Virginia Breeze bus service connects the Northern Shenandoah Valley to cities along Interstate 81
and 66, with serval stops in the New River Valley, Shenandoah Valley and Northern Virginia.
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Figure 3.12 — NSV Bus Terminals and VA Breeze Route - Source: ESRI, USGS, NOAA, NPS, VDOT
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Virginia Inland Port

The Virginia Port Authority manages 6 cargo terminals throughout the state of Virginia. These port
facilities generate nearly $17.5 billion in annual compensation, contribute $1.4 million in state and local
taxes, and are responsible for nearly 10% of the state’s resident workforce (William & Mary).

Front Royal is home to the VA Port Authority’s Virginia Inland Port. The Virginia Inland Port offers
wheeled storage, grounded storage, and general open storage. There are currently 19 acres available
here for lease. It has direct access to Interstates 81 and 66, and is home to 17,280 linear feet of railroad
tracks.
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Figure 3.13 — Virginia Inland Port - Source: ESRI, USGS, NOAA, NPS, VDOT
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Utilities and Services
Call Miss Utility at 811 before you dig, to have utilities marked and located.

In cases of gas leak or other emergency, call 911.

Electricity

Figure 3.14 — Virginia Electric Service Territories — Source: State Corporation Commission
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NSV Region Investor Owned Utilities:
e Dominion Power
o Report/Check Outages:
» (866)366-4357
= https://www.dominionenergy.com/outage-center
NSV Region Electric Cooperatives:
o Shenandoah Valley Electric Cooperative
= Mt. Jackson Office (540) 477-1077
= Luray Office Page: (540) 743-1100 Warren: (540) 635-1110
=  Winchester Office (540) 450-0111
o Report Check Outages:
= https://www.outageentry.com/CustomerFacingAppJQM/outage.php?cli
entid=SVEC
e Rappahannock Electric Cooperative
= Blue Ridge Office (540) 622-2001 OR (800) 552-3904
o Report Check Outages:
=  http://www.myrec.coop/outagecenter/index.cfmNatural Gas
Suppliers

Figure 3.15 — Virginia Natural Gas Service Territories - Source: State Corporation Commission
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e NSV Region Suppliers — In case of gas leak or other emergency CALL 911

o Trans Canada ( Acquired Columbia Gas Transmission Corporation Pipeline in 2016)
=  Emergency Response Line - 1.800.835.7191

o Shenandoah Gas Company (Division of Washington Gas Light)
= Emergency Response Line - (703) 750-1400 or (800) 752-7520

Public Utilities
Northern Shenandoah Valley Region Water and Sewer Statistics
Water Sewer
Locality Capacity Percent
Max Capacity | Average Daily Daily load
Clarke: Berryville 864,000GPD 406,000GPD | 450,000GPD 56%
Boyce/Millwood/White
Post 180,000GPD 65,000GPD None None
Boyce/Millwood - - 50,000 44%
Frederick: Middletown 3,200,000GPD | 2,213,000GPD | 8,400,000GPD 58%
Stephens City 3,200,000GPD | 2,213,000GPD | 8,400,000GPD 58%
Page: Luray 1.224,000GPD | 854,000GPD | 2,400,000GPD 64%
Shenandoah 601,000GPD 246,359GPD 250,00GPD 56%
Stanley 529,600GPD 450,000GPD 300,000GPD 50%
Shenandoah: Bayse 269,000GPD 150,583GPD 600,000GPD 66%
Edinburg 250,000GPD 126,000GPD 175,000GPD 53%
Mt. Jackson 580,000GPD 301,000GPD 200,000GPD 90%
New Market 1,600,000GPD | 545,000GPD 500,000GPD 90%
Strasburg 1,140,000GPD | 800,000GPD 975,000GPD 82%
Toms Brook/
Maurertown 170,000GPD 95,000GPD 189,796GPD 52%
Woodstock 1,300,000GPD | 750,000GPD | 1,000,000GPD 55%
Warren: Front Royal 3,000,000GPD | 2,131,000GPD | 4,000,000GPD 62%
City of Winchester 10,000,000GPD | 7,106,000GPD | 8,400,000GPD 58%

Table 3.25 — NSVRC Water and Sewer Statistics — Source: 2012 Regional Water Supply Plan
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Solid Waste Disposal

e Frederick Co. Sanitary Landfill (540 Acres) [also serves City of Winchester and Clarke Co.]
e Shenandoah Co. Sanitary Landfill (214 Acres)

e Warren Co. Waste Transfer Station (8 Acres)

e Page Co. Landfill (160 Acres)

Liquid Petroleum (Propane, Butane) Gas Distributors
NSV LP Gas Distributors: Call Miss Utility at 811 before you dig

In case of gas leak or related emergency call 911

e Amerigas-Shengas Division - (800) 237-1320

e Blossman Gas - (540) 955-4677

e Columbia Gas of Virginia — (800) 544-5606

e Holtzman Propane - (540) 465-9200

e Quarles Petroleum, Inc. — (540) 371 - 2400

e Roberts Oxygen Co. Inc. - (540) 662-1180

e Southern States — Winchester (540) 662-0375, Stephens City (540) 869-3132
e Tri-State Propane - (800) 237-1320

e Valley Gas Corp. - (540) 778-3216

Fuel Oil Distributors

e Bauserman Qil

e Clarke Co. Supply

e E.N. Hershberger Co.

e Emmart’s Luray Gas & Oil Co.
e Glover John D. & Sons

e H.N. Funkhouser & Co.

e Holtzman Qil Corp.

e Mercer Oil & Coal Co.

e Mowery Qil Co.

e Quarles Petroleum

e Shenandoah Valley Oil Co.
e Southern States

e Valley Discount Fuel Qil

Coal Services
e Al Shirley & Sons, Inc.
e Henry’s Coal Yard; Mercer Oil &Coal Co.
e Orndorff’s Coal Yard
e Vehrencamps
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Communications
Telephone Service

o Local: Adelphia, Intelos, Sprint, Shenandoah Telecommunications Co., Verizon
o Long Distance: Equal Access for all of Region
Internet Providers

Comcast (XFINITY)
Verizon (FIOS)

Visual Link LLC

AT&T Internet Service
Winchester Wireless
Local net

Blue Dog Internet
Wave2Net

The Wireless Center
Shenandoah Telecommunication Company
o DirectTV

Newspapers

O 0O O O O O O O O O

Daily (State and Local)
Northern Virginia Daily, (Strasburg)
The Richmond Times Dispatch, (Richmond)
The Washington Post, (Washington, DC)
The Winchester Star, (Winchester)
Weekly (Local)
Page News and Courier, (Luray)
Shenandoah Valley Herald, (Woodstock)
The Warren Sentinel, (Front Royal)
The Free Press, (Woodstock)
Monthly (Regional)

o Quad State Business Journal, (Winchester)
Radio Stations:

O 0O 0O O O O O O O 0 O

91.3 WTRM (FM), Winchester

92.5 WINC (FM), Winchester

93.7 WAZR (FM), Woodstock

95.3 WFTR (FM), 1450 AM, Front Royal
96.9 WISG (FM), 790 (AM), Mt. Jackson
99.3 WFQX (FM), Strasburg

102.5 WUSQ (FM), 610 (AM), Winchester
103.3 WEZI (FM), Harrisonburg

104.9 WAPP (FM). Berryville

105.1 WAMM (FM), Woodstock

105.5 WBPP (FM), Berryville

105.7 WZXI (FM), Luray

610 WNTW (AM), Winchester

1300 WRAA (AM), Luray

0O OO O O O O 0O 0O O O O o O
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o 1400 WINC (AM), Winchester

Television Stations:

o None based in NSVRC
Cable Television Providers:

o Xfinity - Clarke, Frederick, Page, Warren Counties; City of Winchester
o Shentel - Shenandoah County
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Chapter 4: Hazard Identification and Risk Assessment

The HIRA Process

Requirement §201.6(c) (2) (i): [The risk assessment shall include a description of the type of all natural
hazards that can affect the jurisdiction. The plan shall include information on previous occurrences of
hazard events and on the probability of future hazard events.]

The localities in the NSV are prone to many natural and manmade hazards. Virginia has experienced
thousands of hazard events, resulting in millions of dollars in losses and casualties, and Presidential
disaster declarations. To meet the planning requirements of the Disaster Mitigation Act of 2000, a
Hazard Identification and Risk Assessment (HIRA) has been developed and included by the localities in
this Hazard Mitigation Plan update. This Chapter is formatted as follows to comply with regulations:

Introduction to the HIRA process
Declared Disasters (as updated from 2012 Plan)
Hazard Inventory
Hazard Rankings Process and Results
a. Hazard Identification Risk Analysis (HIRA) Critical Facilities and vulnerability
HIRA is a systematic way to identify and analyze hazards to determine their scope, impact and the

BPWNR

vulnerability of the built environment to such hazards. The purpose of the HIRA is to:

1. Identify what hazards could affect the NSV

2. Profile hazard events and determine what areas and community assets are the most
vulnerable to damage from these hazards

3. Estimate losses and prioritize the potential risks to the community

The Hazard ldentification and Risk Assessment for the Commonwealth of Virginia Emergency Operations
Plan Support Annex 3 - Enhanced Hazard Mitigation Plan (by the University of Virginia Polytechnic
Institute's Center for Geospatial Information Technology [CGIT]) was reviewed during the 2012 update,
and used to identify natural disasters likely to be experienced in the NSV. The 2012 plan was the
baseline for this update. Each of the hazards have been re-evaluated to determine their current impact
or threat on the area, and used to facilitate the ranking and analysis in this Plan update.

FEMA guidelines emphasize using "best available data" for this plan. Data availability issues were
compounded by the lack of standardization and records. Inadequate information about local features
such as critical facilities and infrastructure remain in this update and will be evaluated and revised
annually during the Plan review process, as new information becomes available.

To the degree data was available, this section will cover identifying hazards, ranking of hazard events,
and assessing vulnerability to the NSV Region, estimating potential losses by jurisdiction, assessing
vulnerability of critical facilities, and estimating potential losses of such facilities. The facility
vulnerability assessment and loss estimation is discussed later in this chapter.
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Declared Disasters

Communities in the NSV have received 12 Presidential Disaster Declarations since 1972. Additional
major disasters declared since the 2012 Plan include the following. When no community-specific
description is available, the general description represents the entire planning area.

Presidential Disasters declared in Virginia since the 2012 Plan:

Source: http://www.fema.gov/disasters

e Virginia Hurricane Matthew (DR-4291)

o Incident period: October 07, 2016 to October 15, 2016

o Major Disaster Declaration declared on November 02, 2016
e Virginia Severe Winter Storm And Snowstorm (DR-4262)

o Incident period: January 22, 2016 to January 23, 2016

o Major Disaster Declaration declared on March 07, 2016
e Virginia Hurricane Sandy (DR-4092)

o Incident period: October 26, 2012 to November 08, 2012

o Major Disaster Declaration declared on November 26, 2012
e Virginia Hurricane Sandy (EM-3359)

o Incident period: October 26, 2012 to November 01, 2012

o Emergency Declaration declared on October 29, 2012
e Virginia Severe Storms and Straight-line Winds (DR-4072)

o Incident period: June 29, 2012 to July 01, 2012

o Major Disaster Declaration declared on July 27, 2012
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Hazard Inventory and Risk Assessment

Although any type of disaster is possible for any given area in the United States, the most likely hazards
that could potentially affect the communities in the Northern Shenandoah Valley Regional Commission,
based on past incidence and the knowledge of the Mitigation Advisory Committee, include:

e Flood

e Hurricanes and Coastal Storms
e Severe Thunderstorms

e Tornadoes

e  Wildfire

e Drought /Extreme Heat

e Winter Storms

e |ce
e Hail
e Erosion

e Dam Failure

e Earthquakes

e Karst (Sinkholes)
e Llandslides

There was public desire to add analysis of manmade or human caused hazards; however, the 2018
steering committee focused first on natural disasters more pertinent to federal funding opportunities
associated with hazard mitigation planning.

The mandated hazard identification risk assessment (HIRA) section of this chapter was conducted using
various methods based on available data. The HIRA is listed separately for each hazard type and includes
an assessment of impacts on critical facilities, estimated losses to facilities, and vulnerability to the
hazard based on the history of such hazards. The 2012 Plan served as a baseline for the HIRA and is
updated herein. The risk assessment includes a description of the jurisdiction's vulnerability to the
hazards identified, including a summary of each hazard and its impact on the community. Unless
otherwise stated, each hazard is anticipated to affect the region with the same likelihood of impact and
each locality is considered to be equally vulnerable to the natural hazard. Vulnerability includes the
following based on availability of data and guidance from the hazard mitigation steering committee:

= The types and numbers of existing and future buildings, infrastructure, and critical facilities
located in the identified hazard areas;

= An estimate of the potential dollar losses to vulnerable structures identified in this section and
a description of the methodology used to prepare the estimate.

e An estimate of the likelihood of risk to a locality from a hazard based on the general
description of land uses and development trends within the community.
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As noted above, if a specific locality's risk varies from that of the region in this multijurisdictional risk
assessment, the specific jurisdictional risk is noted. The information for analysis and data used for each

of the hazard varies.
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Flooding

Figure 4.1 — Northern Shenandoah Valley Region 100 year Floodplain
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Flooding is the most frequent and costly natural hazard in the United States. Nationally, about 150
people are killed in floods each year. Nearly ninety percent of Presidential Disaster declarations are a
result of natural events in which flooding is a major component. Historically, Virginia's most significant
floods have been associated with hurricanes and tropical storms. Usually the result of excessive
precipitation, floods may be classified as general floods, characterized by prolonged precipitation over a
specific watershed, or flash floods, the product of heavy, localized precipitation of short duration.
Watersheds for the region are presented in the previous Chapter 3, in Figure 3.5. For the most part, the
severity of a flooding event is determined by a combination of the topography of the region, the type
and duration of the precipitation event, percent slope, soil type, existing soil moisture, and the extent
and type of vegetative cover. According to the Society for Wetland Scientists, vegetation and wetlands
in particular are known for abating the severity of a flood event absorbing a wall of water and like a
sponge, slowly releasing the water downstream several days or weeks after a flooding event.

Flooding is also likely within wetland areas due to high groundwater tables to the surface. The acres of
wetlands are presented below for each County within the region. The wetland types are palustrine
freshwater habitats. These were mapped using GIS layers of a National Wetland Inventory available
from the U.S. Fish & Wildlife Service as listed below for each locality. Page County has the highest
percentage of land in wetlands, with over 11% of the total land area in wetlands. Over 7% of the total
land in Warren County is wetlands and more than 3.5% of Clarke County's total land is in wetlands. In
Shenandoah County just over 2.6% of the land area is wetland. Less than one percent of the land area in
both Frederick County and the City of Winchester is composed of wetlands.

In Virginia, floods usually extend from several days of steady rainfall and can include river, flash, and
coastal floods. River floods and flash floods are the most significant and most likely to occur in the NSV
Region. Excessive rain and surface water runoff in large quantities result in river flooding. Often flash
flooding is initiated with a series of several small storms, or a large event that causes streams to swell
due to excessive precipitation and runoff within watersheds. The intense rainfall event exceeds surface
absorption capacity and streams spillover their bankfull depth. Flash floods are often associated with
slow moving thunderstorms, hurricanes, and tropical storms. The immediate release of water can also
occur from an ice jam moved or a breech in a dam or levee. During a flash flood, mountain headwaters
and downstream waterways quickly exceed their bankfull depth. This is further exacerbated in urban
areas where there are more impervious surfaces resulting in immediate runoff diverted to adjacent
waterways. Pervious grounds provide a higher degree of precipitation infiltration. Rapidly moving water
from floods can result in damage to buildings, bridges, and roads. Coastal floods are usually caused by
storm surges, waves created by strong winds, and heavy rains associated with hurricanes, tropical
storms, nor'easters and other large storm systems.

FEMA’s HAZUS-MH software was developed to give better understanding of the risks associated with
natural disaster, through use of geospatial modeling. This powerful software utilizes most recent U.S.
Census data for analysis. Users input geographic localities and develop scenarios based on different
environmental factors. The latest version (v4.2) was used to generate 100 year flood scenarios for the
various NSVRC jurisdictions. On a county level, drainage areas of 2 miles were identified to develop a
stream network. On a town/city level, the drainage areas were delineated at 0.25 miles. The
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delineation levels can be compared to map resolutions; a lower drainage area yields a higher level of
detail.

The 2007 Plan included descriptions of major flood events in Appendix D that occurred in the Northern
Shenandoah Region. Events have been categorized by the date of occurrence and where available, by
individual community descriptions. When no community-specific description is available, the general
description represents the entire planning area. Updated events since the 2007 were included in the
beginning of this chapter.

Specific areas that are susceptible to flooding were determined by using the FEMA HAZUS floodplain
data and the information collected during the project kick-off meeting. Flooding in the region tends to
be riverine in nature along the tributaries of the Shenandoah River. Localized flooding also can occur in
the narrow valleys throughout the area and in the more urbanized areas where impervious surfaces
exacerbate flood conditions. Flooding in the NSV has some variation due to drainage areas. For many of
the upland areas along the slopes of the Blue Ridge, there are steep narrow valleys that flood during
localized precipitation events. In some urban areas there exists a combination of small drainage areas
and an undersized stormwater drainage system that can cause localized flooding. For the Towns in the
region that are located along the North or South forks of the Shenandoah River, the flood warning time
is slightly greater, but events like Hurricane Isabel can quickly cause flooding along the many meanders
of the rivers. It is important to note that the Counties and Towns are currently assessing stormwater
detention basins and evaluating their effectiveness. The stormwater detention basins evaluated are
those located within County jurisdictions through a regional Chesapeake Bay TMDL grants.

Many factors contribute to the relative vulnerabilities of areas within the floodplain. Some of these
factors include development or the presence of people and property in the floodplain, flood depth,
flood velocity, elevation, construction type, and flood duration. The current list of repetitive loss
properties is presented in Appendix E, supporting documentation. A majority of the repetitive loss
structures in the region are single family homes, though the structures with the highest claims are non-
residential. The total amount paid on the repetitive loss structures for the region is more than six million
dollars.

The impact of flooding on structures was estimated based on best available data for floodplains and
structures for each community. HAZUS-MH software was used to estimate county/town level losses,
following 100 year flood event. Quick Assessment (QA) reports provide information regarding regional
statistics, including building exposure estimated in dollar amounts. The QA’s also list the results of the
100 year flood scenario. Results from the HAZUS-MH Quick Assessment are displayed below in table
4.1.
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Table 4.1 - Northern Shenandoah Valley Region HAZUS-MH 100 Year Flood Scenario Quick Analysis

. . Residential Total .
Residential Business
L Total Property Property
Building - . People . . Income
. Building Displaced . (Capital (Capital .
Locality Exposure Seeking Interruption
Exposure | Households Stock) Stock)
($ o Shelter Losses
Millions) (S Millions) Losses Losses ($ Millions)
(S Millions) | ($ Millions)
Clarke
County 1,860 2,207 75 3 17 21 8
Berryville 466 623 50 5 2 4 11
Boyce 77 82 2 0 0 0 0
Frederick
County 7,671 9,055 270 10 44 54 17
Middletown 115 142 4 0 0 0 0
Stephens
City 191 232 20 1 1 1 1
Page County 2,075 2,533 150 7 27 35 23
Luray 459 610 45 2 5 8 13
Shenandoah 195 242 6 0 1 1 0
Stanley 108 132 9 0 1 1 0
Shenandoah
County 4,520 6,213 670 74 204 266 87
Edinburg 107 177 19 0 3 6 2
Mount
Jackson 175 810 30 6 3 6 6
New Market 187 397 9 1 1 3 4
Strasburg 566 692 42 2 4 9 4
Toms Brook 33 42 3 0 0 1 14
Woodstock 557 819 37 0 3 11 7
Warren
County 4,030 4,806 466 40 87 139 118
Front Royal 1,384 1,825 214 19 20 49 83
Winchester 2,482 3,849 149 24 13 51 76
NSVR Total 22,638 28,663 1,780 158 392 566 329

Table 4.1 - Northern Shenandoah Valley Region HAZUS-MH 100 Year Flood Scenario Quick Analysis
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Global Assessment reports on vulnerabilities associated with a 100 year flood scenarios for each county
and their respective localities are included in Appendix D, and provide a more detailed look at NSV
Region localities vulnerability associated with a 100 year flood scenario. Global Assessments include the
following:

General Description of the Region
Building Inventory
o General Building Stock
o Essential Facility Inventory
e Flood Scenario Parameters
e Building Damage
o General Building Stock Damage
o Essential Facilities Damage
e Induced Flood Damage
o Debris Generation
e Social Impact
o Shelter Requirements
e Economic Loss
o Building-Related Losses
e Appendix A: County Listing for the Region
e Appendix B: Regional Population and Building Value Data

The impacts of flooding on critical facilities can significantly increase the overall effect of a flood event
on a community. It should be noted that these facilities have been determined to be in the floodplain
using Geographic Information Systems (GIS) and that this analysis should be used only as a planning
tool. In order to accurately determine if a structure is actually in the floodplain, site-specific information
must be available. Twenty-four critical facilities have been identified as being in the floodplain, as
displayed in table 4.2.
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Table 4.2 - Northern Shenandoah Valley Region Critical Facilities in Special Flood Hazard Area

Facility Name Type Jurisdiction
F&M Bank Educational Center School Town of Berryville (Clarke County)
Keystone Christian Academy School Town of Berryville (Clarke County)
Duncan Memorial United Church Town of Berryville (Clarke County)
New Hope Baptist Church Church Frederick County
Meadowbrook Freewill Baptist Church Town of Middletown (Frederick County)
Strasburg Public Works Facility Government | Town of Strasburg (Shenandoah County)
Melkite Greek Catholic Church Church Warren County
Warren County Administration Building | Government | Town of Front Royal (Warren County)
. Fire &
Front Royal Volunteer Fire Department Rescue Town of Front Royal (Warren County)
Dynamic Life Praise and Worship Church Town of Front Royal (Warren County)
Shenandoah University School City of Winchester
Winchester United Methodist School City of Winchester
Winchester City Sheriff Police City of Winchester
Winchester City Hall Government | City of Winchester
. Fire & . .
Rouss Fire Company Rescue City of Winchester
Calvary Baptist Church Church City of Winchester
Celebration Fellowship Church City of Winchester
Christ Episcopal Church Church City of Winchester
First Presbyterian Church Church City of Winchester
Grace Evangelical Lutheran Church Church City of Winchester
John Mann United Methodist Church Church City of Winchester
Market Street United Methodist Church City of Winchester

Table 4.2 - Northern Shenandoah Valley Region Critical Facilities in Floodplain — Source: ESRI

NFIP Repetitive Loss Properties and Severe Loss Properties

The National Flood Insurance Program (NFIP) Repetitive Loss Strategy is a combined effort between
FEMA' s Mitigation Directorate and the Federal Insurance Administration (FIA) that identifies properties
most at risk for repeat flooding, and to reduce their flood exposure through targeted acquisition,
relocation, and or elevation. The definition of severe repetitive loss as applied to this program was
established in section 1361A of the National Flood Insurance Act, as amended, 42 U.S.C. 4102a. An SRL
property is defined by FEMA as a residential property that is covered under an NFIP flood insurance
policy and:
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1. The NFIP defines Repetitive Loss as 2 or more claims of at least $1000 over a 10 year
rolling period. This is the data that appears in this plan.

2. The Hazard Mitigation Assistance program defines Repetitive Loss as having incurred
flood-related damage on 2 occasions, in which the cost of the repair, on the average,
equaled or exceeded 25 percent of the market value of the structure at the time of
each such flood event; and, at the time of the second incidence of flood-related
damage, the contract for flood insurance contains increased cost of compliance
coverage.

A FEMA AW501 form, along with the transmittal sheet or other document signed by an authorized
community official, must be submitted for each repetitive loss property mitigated. This form can be
found in appendix F of this plan.

VDEM provided a list of repetitive loss properties in the NSV region. Many of these repetitive loss
properties are not currently insured, some have already had structural or non-structural mitigation
(acquired and removed, elevated, or flood proofed), and others may have dropped insurance coverage
for economic or coverage reasons.

According to the VDEM distributed list, there are 138 properties designated as being repetitive loss
properties within the region. The average amount paid for these losses is $28,118.67. There are also 4
properties designated as Severe Loss properties located within the region, 3 in Warren County and 1 in
Page County. Table 4.3 displays the number of NFIP designated Repetitive Loss Properties.

Table 4.3 - Northern Shenandoah Valley NFIP
Repetitive Loss Properties
Locality NFIP Repetitive Loss Properties

Clarke County 9

Frederick County 5

Page County 17
Shenandoah

County 48

Warren County 59

Winchester 0

NSVR Total 138

Table 4.3 — Northern Shenandoah Valley Region NFIP Repetitive Loss Properties — Source: VDEM

Nationally, these buildings are projected to cost the NFIP $200 million per year. Additionally, new
repetitive loss properties are identified each year. FEMA has identified target buildings that are currently
insured and have the greatest risk. There are 8,753 buildings with four or more losses, and 1,160
buildings with two or three losses that exceed building value. Although most target buildings are single-
family residences, 25 percent of the dollar losses are to non-residential buildings. FEMA regional offices
are making this information available to VDEM and NSVRC. According to FEMA, these properties will
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cost an estimated average of $57,500 to acquire, relocate, or floodproof (Federal share is $43,125 at a
75/25 cost share). The projected mitigation costs assume that half the buildings will be acquired or
relocated and half will be elevated or floodproofed. FEMA will continue to work with VDEM as a partner
to effectively use HMGP funds to mitigate target properties. To assist in remediating these properties
FEMA has developed the NFIP Community Rating System (CRS) that assigns credits for acquisition,
relocation, and retrofitting of floodprone properties with bonuses added for removing repetitive loss
buildings.

Communities that have 10 or more repetitive loss properties are required to address these and other at-
risk structures for mitigation options in a floodplain management plan. VDEM provided NSVRC with a list
of repetitive loss properties located within the planning region (Appendix E). The steering committee
was provided with copies of the repetitive loss properties. As a regional strategy, all participating
jurisdictions have prioritized mitigating repetitive loss properties by acquisition and relocation or
elevations and other structural improvements.

All jurisdictions with the exception of the Town of Boyce participate in NFIP and plan to continue
compliance with NFIP requirements. The Town of Boyce will seek full participation as staff and flood
maps are available and continue compliance with NFIP requirements through Clarke County. The CRS
provides premium discounts in communities that exceed NFIP minimum requirements.

The hazard mitigation steering committee has identified CRS as an important resource and is working to
better understand how localities can participate. NSVRC will continue advance the CRS program
information to planning directors and chief administrative officers to encourage the jurisdictions to
consider participation in the CRS program.

Future Conditions Analysis - Flooding

Specific areas that are susceptible to flooding were determined by using the FEMA floodplain data and
the information collected during the project kick-off meeting. Flooding in the region tends to be riverine
in nature along the tributaries of the Shenandoah River. Localized flooding also can occur in the narrow
valleys throughout the area and in the more urbanized areas where impervious surfaces exacerbate
flood conditions. Flooding in the Northern Shenandoah Valley has some variation due to drainage
areas. For many of the upland areas along the slopes of the Blue Ridge, there are steep narrow valleys
that flood during localized precipitation events. This also applies to the City of Winchester, where a
combination of small drainage areas and an undersized stormwater drainage system can cause localized
flooding. Forthe towns in the region that are located along the North or South forks of the Shenandoah
River, the flood warning time is slightly greater, but events like Hurricane Isabel can quickly cause
flooding along the many meanders of the rivers.

Many factors contribute to the relative vulnerabilities of areas within the floodplain. Some of these
factors include development or the presence of people and property in the floodplain, flood depth,
flood velocity, elevation, construction type, and flood duration. These vulnerabilities were outlined
using FEMA HAZUS software analysis, which can be referenced in the appendix of this plan.
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Winter Storms/Ice/Extreme Cold

The primary impacts of winter storms are minimal in terms of property damage and long-term effects.
The most notable impact from winter storms is the damage to power distribution networks and utilities.
Severe winter storms have the potential to inhibit normal functions of the community. Governmental
costs for this type of event are a result of the personnel and equipment needed for clearing streets.
Private sector losses are attributed to lost work and lost sales when employees and customers are
unable to travel. Homes and businesses suffer damage when electric service is interrupted for long
periods of time. Health threats can become severe when frozen precipitation makes roadways and
walkways very slippery, when there are prolonged power outages, or if fuel supplies are jeopardized.
Occasionally, buildings may be damaged when snow loads exceed the design capacity of their roofs or
when trees fall due to excessive snow or ice accumulation on branches. The primary impact of excessive
cold is increased potential for frostbite and potentially death as a result of over-exposure to extreme
cold. Some of the secondary effects presented by winter weather and extreme cold are danger to
livestock and pets, and frozen water pipes in homes and businesses.

Winter storms can consist of a combination of heavy snowfall, high winds, ice and extreme cold. Winter
weather typically impacts the state of Virginia between the months of November and April, with varied
intensities from east to west.

Future Conditions Analysis — Winter Storms/Ice/Extreme Cold

Western portions of Frederick County have a moderate potential for snowfall in relation to the rest of
the Northern Shenandoah Valley region because this part of the county is at a higher elevation and
temperatures are colder. Eastern Frederick County and the City of Winchester have a lower potential
for significant snowfall because they are at a much lower elevation and are typically warmer.

Southern and eastern Clarke County falls within the moderate category for snowfall because of the
higher elevation Shenandoah mountain range that exists within these areas, creating a colder climate.

Eastern Warren County has a higher potential for snowfall than western Warren because the
Shenandoah Mountains make up the eastern border of this county, causing lower temperatures.

Central Shenandoah County has a low potential for snowfall because it is within the valley of the
surrounding Shenandoah mountain ranges to the east and west. These two mountain ranges are what
make the outer regions of this county fall into the moderate potential category.

Southern Page County has the highest relative potential for snowfall because this region receives the
most winter precipitation and is also at the higher elevations of the Shenandoah Mountains.

VDOT and power company resources are allocated to areas of highest population. The highest risk areas
for Winter Storm related hazards are rural, mountainous, low density populated areas. These areas
should be of highest concern for readiness prior to major winter storm events.
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Hurricanes/High Winds

Figure 4.2 — Northern Shenandoah Valley Region Damaging Winds
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Major hurricane events since the 2012 Plan include Hurricane Sandy in 2012, and hurricane Matthew in
2016 that passed through the NSV region, resulting in high wind damages, flooding and power
outages. The Commonwealth of Virginia's Standard Hazard Mitigation Plan includes hurricane tracks
in Virginia based on a historical representation of occurrences in the Northern Shenandoah region. Two
hurricanes are known to have tracked through the NSV since 1851. In 1893, an unnamed hurricane
tracked through Shenandoah County. In 1896, an unnamed hurricane tracked through the Counties of
Page, Warren, Frederick and the City of Winchester.

Hurricanes that have not tracked through the region still have had a considerable impact on the
region. Notably, secondary impacts have caused loss of life, injury, property damage and
widespread infrastructure damage (i.e. power and phone disruptions). An unnamed hurricane in 1893
tracked to the southeast of the region, as well as Hurricane Hazel in 1954. Hurricane Isabel in 2003
tracked to the southwest of the region in Rockingham County as a Category 1lhurricane and eventually
weakened to a tropical storm. Hurricane Isabel impacted the Shenandoah National Forest from Page
County through Front Royal's Big Meadows. Skyline Drive and several trails were closed one night
and the park employees were evacuated to a shelter. Damage throughout the greater Shenandoah
Valley from Isabel total about $29 -34 million (2008 USD estimates). The flooding from the hurricane
killed 25-30 head of livestock in the Valley.

The likelihood of a hurricane affecting the NSV region is low based the history of occurrences.
However, in the event a hurricane passes through the planning region, each locality likely to be
affected equally. Based on the date of occurrences and where available, by individual community
descriptions, the following community-specific impacts are anticipated in the event a hurricane hits the
planning region.

The 2012 Plan presented a detailed vulnerability analysis using HAZUS-MH for wind analysis for
vulnerability and loss estimates. The HAZUS-MH used historical hurricane tracks and computer
modeling to identify the probable tracks of a range of hurricane events. The results of the 2007 Plan
were determined to continue to be most reflective of the vulnerability analysis with highest wind
speeds over the next 50 years (see Appendix F, 2007 Plan).
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Future Conditions Analysis — Hurricanes/High Winds

The assessed property damage in the Plan update was based on 63% of the total property values as
indicated below being wood-frame. Similar breakdowns were used from the 2012 to assess impacts to
residential versus commercial/industrial property, where 79% of the impacts would be to residential
property and 17.33% of the impacts would occur to commercial/industrial property.

Probabilistic wind speeds (50-, 100- and 1,000-year return period peak gust in miles per hour) were
predicted by the FEMA HAZUS-MH model for the NSV region, as shown on the 50-year probabilistic wind
event map. The northern portions of Frederick, Clarke and Warren Counties and City of Winchester are
dominated by wind speeds less than 50 mph. The central and southern portions of the planning area
were found to be dominated by 50 to 60 mph winds. The 100-year probabilistic wind event map is
uniform throughout the region with 60 to 70 mph winds. As with the 50-year wind event, the 1,000-year
wind event follows the same trend, with 80 to 90 mph winds in the northern portions and 90 to 100
mph winds in the central and southern portions of the region. The impacts of these various events are
combined to create a total annualized loss or the expected value of loss in any given year.

The global risk assessment for Hurricanes located in Appendix G, presents the probabilistic building
stock exposure by building type, based on 2010 U.S. Census data. Based on the HAZUS vulnerability
assessment, the greatest wind damage would be to wood-frame buildings (66% of housing stock, based
on 2010 Census data). For the NSV region, wood-frame buildings account for a large percentage of the
building stock (66%). Approximately 79% of the building stock for the NSV region is considered
residential, and approximately 6.4% of the building stock is commercial and/or industrial. Town
exposure has been estimated as a percentage of the total housing units in the County. The County totals
include the Town subtotals.
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Tornadoes

Figure 4.3 — Northern Shenandoah Valley Region Tornado Tracks
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Tornadoes are windstorms characterized by funnel clouds extending to the ground from the
clouds. Tornadoes can be spawned by hurricanes and other intense low pressure systems. Wind
speeds range from 40 to 300 miles per hour. Damage from high winds, flying debris, lightning and hail
is often extreme. Often hail accompanies tornadoes and can cause damage in addition to the gusting
winds. On average, there are about 1,200 tornadoes with 80 storm-related deaths and 1,500 injuries
reported across the United States annually. Tornado season runs from late winter to mid-summer,
primarily in the southeast. Tornado wind speeds vary and surface impact from a brief touch down to a
more severe extended surface contact. The Fujita Scale, as modified in 2007 by findings in the
Building Assessment Report, Midwest Tornadoes of May 3, 1999, uses damage caused by a tornado
and relates the damage to the fastest 14-mile wind at the height of a damaged structure (NWS, 2012
website). The modified Enhanced Fujita scale (EF scale) is based on damage from 28 indicators and a
finding of a degree of damage. The degree of damage is based on estimate of wind speed, a lower
bound of wind speed and an upper bound of wind speed, building material and density of structures.

o FO (Gale force winds)
e F1 (Weak)

e [F2 (Strong)

o F3 (Severe)

e F4 (Devastating)

o F5 (Incredible)

July is the most common month for tornadoes in Virginia with an average of FO to F1 storms
(Storm Prediction Center, National Weather Service).

Future Conditions Analysis — Tornadoes

Based on historical occurrences, the entire Commonwealth is vulnerable to thunderstorm and
tornado activity. These natural hazards are often associated in tandem or where tornados occur as a
result from severe thunderstorm activity. As noted above, tornados may also occur during a tropical
storm or hurricane. The probability of a severe thunderstorm occurring in the planning region is
medium, while the probability for a tornado is low. The vulnerability analysis was considered to be
equal for the entire planning region, since there is neither precise location nor prediction of where
and to what extent thunderstorm and tornado damage may occur, therefore, the total dollar exposure
figure of $2,460,591,521 for buildings and facilities within the region is considered to be exposed and
could potentially be impacted. The total planning region population of 232,295 (July 1, 2016 — U.S.
Census Bureau) is considered to be affected as well. For the severe thunderstorm and tornado
hazards, best available data on historical hazard occurrences (limited to NOAA National Climatic Data
Center records) was used to produce an annualized loss estimate of potential damages for each
County.

Thunderstorm/Hail/Lightning

According to the National Weather Service (NWS), more than 100,000 thunderstorms occur each year;
however, only about 10 percent are classified as severe. Although thunderstorms generally affect only
a small area, the extent of their impact is often enhanced by their ability to generate tornadoes,
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hailstorms, strong winds, damaging lightning, and flash floods. Thunderstorms occur in all regions of the
United States and are very common in the NSV region. Thunderstorms form when moist, unstable air
is lifted vertically into the atmosphere and the rising air cools, condenses, and forms thunder clouds
cumulus and cumulonimbus clouds. Thunderstorms may occur singly, in lines, or in clusters and may
move through an area very quickly or linger in place for several hours. Lightning is the discharge of
electrical energy resulting from the buildup of positive and negative charges within a thunderstorm.
The lightning flash occurs within the clouds or between the clouds and the ground. A bolt of lightning
can reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it
flashes but the surrounding air cools following the bolt. This rapid heating and cooling of the
surrounding air causes thunder. On average, 89 people are killed each year by lightning strikes in the
United States and according to National Severe Storms Laboratory, under NOAA, in Virginia most
lightning strikes occur under trees and second in open spaces. Lightning often results in power
outages across wide areas. Hail can be associated with severe thunderstorms, tornadoes, and
winter storms. Hail can cause damage to roofs and flat metal surfaces such as cars. Hail is often
experienced for a short duration; however its impacts can be destructive. As noted on the National
Weather Service NOAA-NWS-NCEP Storm Prediction Center website, derecho winds are the product of
what meteorologists call downbursts. A downburst is a concentrated area of strong wind produced
by a convective downdraft. A typical derecho consists of numerous downburst clusters ("families
of downburst clusters") that are in turn, comprised of many smaller downbursts, microbursts, and
burst swaths.

A number of presidential disaster claims have come from the result of severe thunderstorms, specifically
those stemming from hurricanes and tropical depressions. Since the 2007 update, 7 declarations were
made in reference to an event that included severe thunderstorms. Virginia averages 35 to 45
thunderstorm days per year.

Power outages are common during thunderstorms. Generators are used to keep critical facilities active
during outages. The Department of Environmental Quality inventories and regulates generator permits.
According to their database, 118 generators are located throughout the region — as mapped in figure 4.5
below. An interactive map that reveals facility names and locations is posted to the Hazard Mitigation
Online Portal.
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Figure 4.4 — Northern Shenandoah Valley Region Generator Locations
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Future Conditions Analysis — Thunderstorms/Hail/Lightning

Thunderstorms can occur any day of the year and at any time of the day, but are most common in the
late afternoon and evening during the summer months. Though thunderstorms provide needed rain for
crops, plants and reservoirs, about five percent of thunderstorms become severe and can produce
tornadoes, large hail, damaging downbursts and heavy rains that cause flash floods. The National
Weather Service does not issue warnings for thunderstorms or for lightning unless it is severe, but the
NWS does highlight the potential for thunderstorms in daily forecasts. Be alert to the signs of changing
weather, such as darkening skies, a sudden wind shift or drop in temperature, and have a warning
device such as NOAA Weather Radio. Staying alert can mean the difference between life and death
when a thunderstorm approaches. (VAemergency.gov)

Warm, humid conditions during the spring and summer are favorable for the development of
thunderstorms. Lightning that often accompanies thunderstorms has the potential to be life-
threatening. While lightning fatalities have decreased over the past 30 years, lightning continues to be
one of the top storm-related injuries in the United States. By knowing what to do during thunderstorms,
you can greatly increase your safety and the safety of those around you. Thunderstorms typically
produce heavy rain for a brief period, anywhere from 30 minutes to an hour. However, these storms
have the ability to produce dangerous winds, hail, and lightning. In addition, they can cause flash
flooding in rivers and streams, dry gulches, and in low-lying areas. If you hear the sound of thunder, then
you are in danger from lightning. (VA Dept. of Health)
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Wildfire

Figure 4.5 — Northern Shenandoah Valley Region Wildfire Potential
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The risk assessment for wildfires was based on the number of woodland homes in proximity to

forested areas. Since over 45% of the County's land cover is forested, the risk to woodland homes
remains high. The VDOF's annual estimate of the number of woodland homes per County for 2017
is presented below in table 4.4. These are considered the communities and structures at highest

risk.
Table 4.4 - Northern Shenandoah Valley Region Woodland Homes and Communities
. # of Woodland Total Number of % of Woodland
Locality i
Homes Structures Homes/Communities

Clarke County 1,014 6,261 16.20%
Frederick County 2,819 33,385 8.44%
Page County 611 11,636 5.25%
Shenandoah County 626 21,026 2.98%
Warren County 2,738 16,099 17.01%
Winchester City 0 11,903 0.00%
NSVR Total 7,808 100,310 7.78%

Figure 4.4 — Northern Shenandoah Valley Region Woodland Homes and Communities — Source: 2017 VDOF
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Figure 4.6 — Northern Shenandoah Valley Region Woodland Homes and Communities — Source: ESRI, VDOF,

USGS, NOAA
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The Virginia Department of Forestry completed 13 fuel reduction mitigation projects in woodland
home communities within the NSV region since the 2007 Plan. During 2011 alone, five of these 13
fuel reduction projects were completed based on one mitigation project in Frederick County, two in
Shenandoah County, and two in Warren County totaling approximately $25,000 in mitigation costs.
In 2010, the VA Department of Forestry conducted three fuel reduction mitigation projects in
woodland home communities within Page County, totaling $10,000. The remaining was between
2007 and 2010. Figure 4-3 presents the wildfire potential in the NSV region based on wildfire
history, forests, and woodland homes, as provided by the Department of Forestry.

The participating jurisdictions in the NSV region participate in FIREWISE and have continued the
strategy to participate in the program. Future evaluations of wildfire mitigation may consider Schwab
and Meck's 2005 report to the Chicago American Planning Association "Planning for wildfires"
(Planning Advisory Service Report No. 529530. Chicago: American Planning Association.) The
findings could be considered by land use planners in permitting future development in fire-prone
areas and how best to design such developments to reduce the risk of damage and loss.

Future Conditions Analysis — Wildfire

The highest at-risk populations and structures, as assessed in the 2018 Plan, is a large
percentage of the region's woodland homes fall into the high potential for a wildfire. This is an
extremely high percentage, meaning almost all of the woodland homes are at a wildfire risk.
Warren and Clarke Counties have the highest relative percentage of homes in areas of high
wildfire potential, nearly all homes in the highest risk category due to proximity of woodland
homes adjacent to forested areas. Frederick County has the third highest relative risk for
wildfire with approximately 85% of woodland homes at risk. Frederick County has a high
percentage of critical facilities at risk to wildfire (47%) followed by Warren County (29%).
Overall, a relatively low number of critical facilities in the NSV are at risk to wildfire (24%)
events.

In Warren County, an estimated 59% of the County's population lives in areas classified as
having high wildfire potential, followed by Frederick County with 52% of its population living in
areas of high wildfire potential. Critical facilities in Frederick and Warren Counties have the
highest percentage of critical facilities in the high wildfire potential category. Overall the
hazards listed in the 2018 update of this Plan remain the same as those ranking highest in the
2007 Regional Hazard Mitigation Plan. The results of this assessment remain the same as the
2012 due to the location of the critical facilities remaining static for those located in higher fire-
risk areas between 2012 and 2017. Wildfires are usually started by human accidents or
lightning. Since neither cause is predictable, the extent is considered to be the woodland
communities in close proximity to the forests. It is worth noting that sequential years of
drought can lead to environmental conditions that promote wildfires.
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Dam Failure/Low Bridges

Figure 4.7 — Northern Shenandoah Valley Region Dam Locations — Source: ESRI, VADEQ
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There are three Federal Energy Regulatory Commission licensed dams located within the planning
region. In addition, there are numerous agricultural and other privately-owned dams. The Department
of Conservation and Recreation (DCR) has hired an engineering firm to modify and improve the spillway
for the Stoney Creek dam at Lake Laura in Shenandoah County. The downstream populations that were
at risk from that dam are considered to be remediated with the completion of the spillway modification.
The downstream impacts to structures, property and populations are not available for analysis at this
time from the existing dams. DCR is conducting an inventory of the dams in Virginia and will be
providing an assessment of the dam condition. This data will go into their new website that will be used
to calculate downstream populations and areas that could be impacted in the event of a dam failure.

All dams in Virginia are subject to the Dam Safety Act and Dam Safety Regulations unless specifically
excluded. A dam is excluded if it (VA Department of Conservation and Recreation):

e s less than six feet high;
e has a maximum capacity less than 50 acre-feet and is less than 25 feet in height;
¢ has a maximum capacity of less than 15 acre-feet and is more than 25 feet in height;

e is operated primarily for agricultural purposes and has a maximum capacity of less than 100
acre-feet or is less than 25 feet in height (if the use or ownership changes, the dam may be
subject to regulation) [This exemption does not extend to the construction of the dam, which
remains subject to the Act and Regulations];

e isowned or licensed by the federal government;
e is operated for mining purposes under 45.1-222 or 45.1-225.1 of the Code of Virginia;
e isan obstruction in a canal used to raise or lower water levels.

DCR issued a press release in June 2012 that it will partner with North Carolina's existing dam safety
website. North Carolina's website is recognized as one of the best flood mapping and dam programs in
the nation. The site will soon display Virginia flood maps, models, and data on flood hazards and risk for
use by citizens, floodplain managers, emergency planners and responders. The Virginia data is due to
appear on the website by "late-summer 2012"; however, no data was online at the time of this Plan
update. The website will allow users to estimate flood damage and costs to properties from various
storms on an individual and community-wide basis. The data will be used to support and prioritize
mitigation actions and to increase education about hazard mitigation options to reduce flood danger
and losses. Local governments, responsible for enforcing floodplain ordinances to enable their citizens
to qualify for National Flood Insurance, will benefit from the statewide accessibility of digital maps and
data. Local and state emergency responders also will benefit from easy access to this information to
better protect lives and property.
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Future Conditions Analysis — Dam Failures/Low Bridges

DCR is currently finalizing a guide for implementing the DCR dam break inundation zone
regulations. This document provides guidance to calculate the "Dam break inundation zone" or
that area downstream of a dam that would be inundated or otherwise directly affected by the
failure of a dam. A regional datababse was created in order to develop the Dams map on the
hazard mitigation online portal. These dams are inventoried with their most current data from
DCR. A majority have condition ratings available in their attribute information. Future updates
of this Plan may include updated data from DCR dam evaluations, in order to keep the webmap
up to date. Localities can use the webmap for identifying dam/bridge locations, inventorying
and viewing structure conditions, as well as monitoring neighboring stream flow rates.

Extreme Heat

An extreme heat event is characterized by a prolonged period of temperatures 10 degrees
or more above the average high temperature accompanied by high humidity. Under
normal conditions, perspiration produced in response to elevated temperatures evaporates,
cooling the body. High humidity, however, slows the evaporation process, resulting in
discomfort and a greater challenge to the body to maintain normal temperatures. Elderly
persons, young children, persons with respiratory difficulties, persons with special needs,
and those who are sick or overweight are more likely to become victims of extreme heat.
Studies indicate that a significant rise in heat-related illness occurs when excessive heat
persists for more than two days.

Future Conditions Analysis — Extreme Heat

Extreme heat in urban areas can create health concerns when stagnant atmospheric
conditions trap pollutants, resulting in overall poor air quality. In addition, the urban heatisland
effect can produce significantly higher nighttime temperatures, than those in surrounding suburbs.

Populations at risk, as noted in the beginning of the ‘Population Profile (chapter 3, pg. 31), should be of
highest concern when addressing local efforts towards mitigation of extreme heat conditions.
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Drought

Figure 4.8 — United States Drought Monitor (August 2017) and the NSVRC — Source: ESRI, US Drought

Monitor, USGS
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Meteorological droughts are precipitation deficits compared to average, or normal, amounts of
precipitation over a given period. Crop and livestock needs, soil moisture and groundwater
presence affect agricultural droughts, while hydrological drought is directly related to the effect of
precipitation shortfalls on surface water and groundwater supplies.

Socio-economic drought results from precipitation shortages that limit the ability to supply water
dependent products to the marketplace. The Virginia Department of Environmental Quality
maintains a drought map monitoring the Shenandoah Valley. Due to the topography of the Valley
and the rain shadow of the mountains, the NSV region is prone to droughts if precipitation is low.
Where other locations in Virginia might experience low precipitation, the NSV region may
experience a drought watch or warning. The State Climatologist listed the Shenandoah Valley as
the driest area in Virginia, with New River region also dry.

The localities of the planning region prepared and adopted a regional Water Supply Plan that was
submitted to the Virginia Department of Environmental Quality on November 2, 2011. At the time of
this plans drafting, the Regional Water Supply Plan is undergoing its mandated update. The regional
Water Supply Plan identified a protocol for addressing and broadcasting droughts in the event of a
climatic condition and methodology to disseminate information. The Water Supply Plan includes
drought triggers for each locality and references a drought ordinance to be implemented in the
event of a drought watch, warning, and emergency including voluntary and mandatory water
conservation measures.

Future Conditions Analysis — Drought

Populations with less access to public/private water systems are of the highest risk during times of
drought. When a drought occurs, these areas would likely feel a larger impact since most homes receive
their water from wells, which may dry up during a drought. In terms of well usage, Page County has the
highest vulnerable population percentage, followed by Frederick County. Towns have a considerably
lower vulnerability to drought as a result of the various types of water supplies available.

The DEQ has a daily drought website for the NSV region based on precipitation, river flow, water
well elevations, and soil moisture.

(http://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterQuantity/Drought/CurrentDroughtCo
nditionsMap.aspx)
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Earthquakes

Figure 4.9 — Northern Shenandoah Valley Region Earthquake History — Source: ESRI, FEMA (HAZUS-MH),

USGS, NOAA
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Figure 4.11 —Earthquake Events of the Greater Eastern U.S. - Source: ESRI, FEMA (HAZUS-MH), USGS,

NOAA
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Most earthquakes occur near plate boundaries, in what are called subduction zones. The nearest plate
boundary to the NSV Region is located thousands of miles off the Eastern Coast of the US, thus

earthquakes do not strike very frequently in the NSV Region.

A notable 2011 earthquake near the region was determined to be caused by a weakening tectonic plate
along an ancient fault line (accuweahter — 2016). The 5.8 magnitude quake’s epicenter was recorded in
Louisa County, just southeast of the NSV Region. The earthquake caused extensive damage to buildings
and infrastructures, especially to surrounding urban areas, including Washington D.C.

As shown in figure 4.8 and 4.9, two notable earthquakes have stuck the region — one in Luray (2.5
magnitude, 1997) and one in Rileyville (2.4 magnitude, 1998). Both were of about the same magnitude,
of which not a whole lot of damage occurs. A 2.5 magnitude earthquake can be felt, but will only cause
minor damages.

Future Conditions Analysis — Earthquakes

Figure 4.8 shows the highest concentration of earthquake activity, according to FEMA’s HAZUS software,
is Icoated north of the City of Richmond - southeast of the NSV Region. Though the historical
occurrences have not been very substantial in terms of size/damage, it should be anticipated that
earthquakes can cause the upmost types of destruction - including demolished buildings, contaminated
water sources, gas leaks, fires and flooding.

Chapter 4: Hazard Identification and Risk Assessment Page 109




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Landslide/Steep Slopes

Red = high potential; orange = moderate potential; yellow = moderate to low potential; green = low
potential

Figure 4.12 — Counties in Virginia that are susceptible to landslides. — Source: USGS

As presented in the 2007 Plan, the areas with the steepest slopes are most prone to impacts from
landslides. Future updates to this Plan will quantify impacts to Page County slopes and be used as a
model for similar adjacent topographic communities. Several communities have steep slope
ordinances which prohibit or limit development on steep slopes. The populations located in
jurisdictions with steep slope ordinances are at less of a risk including Clarke County, Town of Front
Royal, Shenandoah County, and Frederick County (through a TDR program).
Landslides occur in many manifestations and are usually classified according to the type of material
involved and the mode of downslope movement. The material can range from loose earth to blocks
of solid rock. These materials may then move downslope by falling, sliding or flowing. The following
are some of the more important types of mass movement (VA Department of Mines, Minerals and
Energy):

= Rockfalls entail large blocks of bedrock breaking off a cliff face and tumbling downslope.

= Rockslides occur when a detached section of bedrock slides down an inclined surface,

frequently along a bedding plane.

= Earthslides involve masses of soil moving down a slip face, usually on top of the bedrock.

= Creep is the slow, continuous, imperceptible downslope movement of soil and rock particles.

= Rotational Slides or Slumps result from the rotation of a cohesive unit of soil or rock down a

slip surface, leaving a curved scarp.

= Debris flows develop on steep slopes as a result of heavy rainfall that saturates the soil, which
under the extra weight and lubrication breaks loose and becomes slurry that takes everything
with it, including large trees and houses. Channeled debris flows can reach speeds approaching
a hundred miles an hour and strike without warning.
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Future Conditions Analysis — Landslide/Steep Slopes

The potential for landslides in most of the counties in western Virginia is high. As shown in Figure 4.12 -
Counties in Virginia that are susceptible to landslides, adapted from USGS Landslide Overview Map of
the Conterminous United States, at least half of the Commonwealth falls into zones of high (red)
potential. Due to the mountainous nature of the NSV Region, there is potential for high risk areas
throughout the entire region. Populations located along geologic ridges or at the base of steep slopes
should take high precaution during extreme weather events, and construction in such areas should be

sparse at best.
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Erosion

Figure 4.13 — Northern Shenandoah Valley Region Danger to Property Due to Erosion — Source: ESRI, USGS,

NOAA

Chapter 4: Hazard Identification and Risk Assessment

Page 112




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Accelerated erosion is typically caused by surface mining, poorly managed croplands, construction sites,
urban/suburban stream banks, and logging roads. Major problems arise when excessive amounts of
sediments flow into nearby streams. Excess nitrogen in the soil can cause plant overgrowth that has an
adverse effect on the entire surrounding ecosystem.

As a part of the Chesapeake Bay Watershed, the NSV Region’s sediment control plays an important role
on the overall health of the bay. Problems associated with excess sediment in the watershed and Bay
includes (USGS):

e Excessive sedimentation can degrade stream habitat and bury benthic (bottom-dwelling) plants
and animals, such as oysters and clams.

e Suspended sediment clouds the water, preventing light from penetrating to the leaves and
stems of underwater grasses, or submerged aquatic vegetation (SAV). Suspended sediment and
phytoplankton growth due to excess nutrients have reduced water clarity below the thresholds
needed to support SAV.

e Toxic materials, potential pathogens, and nutrients may be transported by sediment and
contaminate waterways that affect fisheries and other living resources.

e Commercial shipping and recreational boating are threatened by accumulations of sediment
that can fill waterways and ports, making traffic difficult or hazardous, and requiring dredging.

Interactive maps are presented on the NSVRC Hazard Mitigation Online Portal, that allow users to zoom
into areas of the region, display hydrography, and compare to surrounding elevations, to give an idea of
areas of increased risk.

Future Conditions Analysis — Erosion

Erosion vulnerability for the region is difficult to determine because there are no historical records
for previous occurrences of erosion events. Vulnerability will be highest among steep slope areas along
rivers, creeks and streams. The Shenandoah River and countless tributaries run directly through the
NSV Region, populations with direct river and stream access should consider erosion monitoring and
mitigations that promote positive stream health and prevent land degradation.
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Land Subsidence/Karst Soil

Figure 4.14 — Northern Shenandoah Valley Region Subsidence
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Karst is a landform feature created from the dissolved rocks that can take the form of caves,
caverns, sinkholes, seeps, springs, disappearing streams, and ponds. Sinkholes are common in areas
characterized by soluble bedrock including limestone or other carbonates, salt beds, or any rock
that can be dissolved naturally by circulating ground water. As rock dissolves, spaces and caverns
develop underground. When the weight of the overlying land mass exceeds subsurface support, a
sudden collapse may occur. The degree of susceptibility varies with the extent and character of the
soluble rock, its location with regard to the water table and local climate conditions. According to
FEMA, insurance claims for damage resulting from sinkhole formation have increased 1,200% from
1987 to 1991, costing nearly $100 million.

The collapse of land in the karst topography creates sinkholes. Sinkholes are classified as natural
depressions of the land surface and are caused when the acidic groundwater dissolves the surrounding
geology. Most of these events are triggered by human activity in the karst environment. Excessive
pumping of groundwater from karst aquifers may rapidly lower the water table and cause a sudden loss
of buoyant forces that stabilize the roofs of cavernous openings. Human-induced changes in surface
water flow and infiltration also may cause collapse. Most sinkholes that form suddenly occur where soil
that overlies bedrock collapses into the pre-existing void.

Future Conditions Analysis — Land Subsidence/Karst Sol

In Virginia, the principal area affected by sinkholes is the Valley and Ridge province, an extensive karst
terrain underlain by limestone and dolomite, but the narrow marble belts in the Piedmont and some
shelly beds in the Coastal Plain are also packed with sinkholes. Dramatic collapses that swallow homes
or persons have happened in Virginia, but are rare. The most notable incidents occurred in the City of
Staunton: on August 11, 1910, parts of several homes and the firehouse were lost in a series of sinkholes
on Baldwin Street and Central Avenue, and on October 28, 2001, a 45-feet deep chasm opened up on
Lewis Street. In April of 2000, thirty-two sinkholes were reported in the upper Shenandoah Valley after
seven inches of rain fell after a long dry spell. (VA Department of Mines, Minerals and Energy)
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Mass Evacuations

Mass evacuations from neighboring urban areas, most notably those in the Northern Virginia Region,
can cause potential strain or failure to the Northern Shenandoah Valley’s transportation, medical, utility,
and temporary sheltering infrastructures.

The Virginia Department of Transportation (VDOT) has worked with the localities in and surrounding
Northern Virginia to develop incident plans that include evacuation routes. When an event occurs, the
Emergency Alert System (EAS) provides the latest information on evacuation. The Northern Shenandoah
Valley planning area is divided into two EAS areas (Shenandoah Valley and Winchester).

Northern Shenandoah Valley community emergency operations plans outline the concerns surrounding
mass evacuation, in terms of jurisdictional evacuation, evacuation of other areas in which the locality
acts as a “host,” or as a transit route locale.

Future Conditions Analysis — Mass Evacuations

The City of Winchester and the counties of the Northern Shenandoah Valley region address evacuation
in their emergency operations plans, as noted in table 4.5. Some of the localities have detailed
evacuation routes in the Warning, Evacuation and Emergency Transportation Annex of their emergency
operations plans. The jurisdictions have established traffic control measures and routes to enhance the
rate of evacuation and to provide security for evacuated areas, critical facilities, and resources. The
emergency operations plans address evacuation from the locality, and touch on the potential impacts
caused by a mass evacuation from the Northern Virginia area. The type and scale of event that warrants
evacuation from Northern Virginia will drive the type of response the localities will implement. To assist
and mitigate against mass evacuation from Northern Virginia, jurisdictions should include additional
detail in their plans regarding secondary evacuation routes, the number and location of potential
shelters, and what needs the communities foresee as a “host” community.
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Table 4.5 - Northern Shenandoah Valley Region Mass Evacuation
Locality Mass Evacuation Addressed in EOPs

Clarke County Yes

Berryville Included in County EOP
Boyce Included in County EOP
Frederick County Yes

Middletown Included in County EOP
Stephens City Included in County EOP
Page County Yes

Luray Included in County EOP
Shenandoah Included in County EOP
Stanley Included in County EOP
Shenandoah County Yes

Edinburg Included in County EOP
Mount Jackson Included in County EOP
New Market Included in County EOP
Strasburg Included in County EOP
Toms Brook Included in County EOP
Woodstock Included in County EOP
Warren County Yes

Front Royal Included in County EOP
Winchester City Yes

Table 4.5 — Northern Shenandoah Valley Region Mass Evacuations
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Hazard Rankings Process and Results

Hazards were ranked by the Mitigation Steering Committee to determine what hazards they judged to
have the largest impact on their communities. The results are summarized in table 4.6, located here and
later in this chapter.

Table 4.6 - Northern Shenandoah Valley Region 2018 Hazard Inventory,
Rankings and Consideration Levels

Hazard Type Ranking/Consideration

Flooding Riverine 1 - High
Winter Winter Storm/lce 2 - High
Storms/Ice/Extreme Cold | Storm/Excessive Cold

High Wind/Hurricanes Hurricane 3 - High
Tornadoes Tornadoes 4 - High
Lightning Storm 5 - Moderate
Thunderstorm/Hail Storm 6 - Moderate
Pipelines Pipelines 7 - Moderate
xs;zz:v:;:;ymm Mass Evacuations 8 - Moderate
Hazardous Materials Spills | Hazardous Material Spills | 9 - Moderate

Wildfire

Wildfire

10 - Moderate

Dam Failure/Low Bridges Dam Safety 11 - Moderate
Extreme Heat Heat 12 - Moderate
Drought Heat 13 - Moderate
Earthquakes Earthquake 14 - Low
Landslide/Steep Slopes Landslide/Steep Slope 15 - Low
Hail Storm 16 - Low
Erosion I;anr;d;:;:isi/Steep Slope 17 - Low
Land Subsidence/Karst Soil | Karst 18 - Low

Table 4.6 — Northern Shenandoah Valley Region 2018 Hazard Inventory, Rankings and Consideration Levels

Areas of impact and areas of concern were noted by the committee members through work sessions
carried out during update meetings. Interactive hazard maps were reviewed during meetings and were
available for reference throughout the planning process. Each locality was given an opportunity to
provide input, to the best of their ability, in determining what areas were concerns or “problems” in
their communities. The areas indicated by the committee members and the public were taken into
consideration during the analysis phase. Individual community problem areas can be better determined
through the use of the newly developed NSVRC Hazard Mitigation Portal. Interactive web apps specific
to the hazards listed in table 4.6, are all available for public use.

The level of hazard was determined by response from the committee members, local jurisdictions,
and the public. Based on the input of committee members the hazard rankings were numerical then
divided into four distinct categories (High, Moderate, Low, or None) which represent the level of
ranking during this planning process. In order to focus on the most critical, the committee
determined hazards assigned a level of Significant / High or Moderate received the most extensive
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attention in the remainder of the planning process, while those with a Low ranking were assessed in
more general terms.

Identifying and Ranking Hazards

The first step, hazard identification presented in table 4.6, identifies all the natural hazards that
might affect the planning area. The hazards were subsequently ranked by the Hazard Mitigation
Steering Committee to determine what hazards are most likely to impact the communities of NSV
Regional Commission. The hazards that are determined to have significant impact are analyzed in
the greatest detail to determine the magnitude of future events and the vulnerability of the
community and its critical facilities. Hazards that receive a moderate or limited impact ranking
are analyzed at a less detailed level consistent with risk, available data and vulnerability
methodology.

The risk assessment requirements mandate an overview of the type of all natural hazards that can
affect the planning region. The potential hazards likely to occur in the NSV Region pose impacts
equally to the communities businesses, governments, and environment. This is due to the
geological, geographical, and meteorological ubiquities across the region. To determine the
hazards that pose the greatest threat, the following data sets were reviewed and evaluated: the
Virginia State Hazard Mitigation Plan; historical data on events that have occurred both regionally
and throughout Virginia; the 2012 NSV Regional Hazard Mitigation Plan data; data collected from
collaboration with various agencies (including Department of Mines Minerals and Energy and
Department of Conservation and Recreation, the Department of Transportation, Department of
Environmental Quality, and Department of Forestry); hazards identified in guidance materials
provided by FEMA Region lll; and other regional mitigation plans of jurisdictions located within
Virginia. The approved updates were used to assess the impacts of the hazards.

The list of hazards in table 4.6, was identified by the steering committee in terms of threats to
recovery, as well as capacity to respond to a hazard. The ranking methodology included a survey
poll issued to the localities and responses collected by NSVRC staff and summaries reviewed by
the steering committee. It also involved analysis of GIS mapping, including interactive maps presented
on the NSVRC Hazard Mitigation online portal.

The mandated Hazard Identification Risk Assessment (HIRA) section of this chapter was conducted
using various methods based on available data. The HIRA is listed separately for each hazard type and
includes an assessment of impacts on critical facilities, estimated losses to facilities, and
vulnerability to the hazard based on the history of such hazards. The 2012 Plan served as a
baseline for the HIRA and is updated herein. The risk assessment includes a description of the
jurisdiction's vulnerability to the hazards identified, including a summary of each hazard and its
impact on the community.

Unless otherwise stated, each hazard is anticipated to affect the region with the same likelihood of
impact and each locality is considered to be equally vulnerable to the natural hazard. Vulnerability
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includes the following based on availability of data and guidance from the hazard mitigation steering
committee:

e The types and numbers of existing and future buildings, infrastructure, and critical
facilities located in the identified hazard areas

= An estimate of the potential dollar losses to vulnerable structures identified in this section
and a description of the methodology used to prepare the estimate

e An estimate of the likelihood of risk to a locality from a hazard based on the general
description of land uses and development trends within the community

Critical Facilities Risk Analysis

Using best data available, the planning steering committee derived the inventory of critical facilities
presented in chapter 3 of this Plan. Detailed maps can be found in the Regional Setting profile, as well
as the appendix of this Plan.

Major Disasters

The declared disasters list at the beginning of this chapter reveals the major disasters that have occurred
in the planning area over the past seventy-five years, including Presidentially-declared disasters.
Communities in the Northern Shenandoah Valley have received 17 Presidential Disaster Declarations
since 1972.

Level of Hazard

Table 4.5 provides information on the types of analysis and data used for each of the hazards addressed
in this plan. The level of planning consideration given to each hazard was determined by the committee
members. Based on the input of committee members at the kick-off meeting, the hazards were broken
into four distinct categories (Significant, Moderate, Limited, or None) which represent the level of
consideration they will receive throughout the planning process.

In order to focus on the most critical hazards that may affect the Planning District communities, hazards
assigned a level of Significant or Moderate received the most extensive attention in the remainder of
the planning analysis, while those with a Low planning consideration level were assessed in more
general terms.
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Table 4.6 - Northern Shenandoah Valley Region 2018 Hazard Inventory,
Rankings and Consideration Levels

Hazard Type Ranking/Consideration

Flooding Riverine 1 - High
Winter Winter Storm/lce 2 - High
Storms/Ice/Extreme Cold Storm/Excessive Cold

High Wind/Hurricanes Hurricane 3 - High
Tornadoes Tornadoes 4 - High
Lightning Storm 5 - Moderate
Thunderstorm/Hail Storm 6 - Moderate
Pipelines Pipelines 7 - Moderate
x;rstshi\;ic\l/.l:;:;r&'from Mass Evacuations 8 - Moderate
Hazardous Materials Spills | Hazardous Material Spills | 9 - Moderate

Wildfire

Wildfire

10 - Moderate

Dam Failure/Low Bridges Dam Safety 11 - Moderate
Extreme Heat Heat 12 - Moderate
Drought Heat 13 - Moderate
Earthquakes Earthquake 14 - Low
Landslide/Steep Slopes Landslide/Steep Slope 15 - Low
Hail Storm 16 - Low
Erosion Landslide/Steep Slope 17 - Low
and Karst
Land Subsidence/Karst Soil | Karst 18 - Low

Table 4.6 — Northern Shenandoah Valley Region 2018 Hazard Inventory, Rankings and Consideration Levels
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Chapter 5: Capability Assessment

Capability is the capacity to carry out projects and policies designed to reduce future impacts from
hazards. This includes the resiliency of the locality to respond to a hazard as well as resources and
political will to implement policies and programs to strengthen hazard mitigation actions and implement
strategies identified in this Plan. The NSV Region's capability assessment was conducted to identify the
ability and capacity of participating localities to develop and implement the full suite of hazard
mitigation strategies. Outcomes of this assessment are to establish policies and programs, implemented
through various projects and actions that reduce future impacts from hazards. The capability
assessment determines the feasibility of achieving goals and strategies set forth in this Plan, based on
the political and organizational structure of the localities, agencies, and departments responsible for
implementation of the policies and programs.

The capability assessment was conducted through a review and inventory of the following from each
locality in the planning region: relevant ordinances, comprehensive plans, capital improvement
programs, and other programs and policies to identify strengths and weaknesses that might preclude
the implementation of hazard mitigation actions and goals. The results of the inventory were reviewed
and evaluated to make a determination on the sufficiency of jurisdiction's resources to implement
effective hazard mitigation and its resiliency to respond to current and anticipated hazards. In addition,
beneficial programs were noted for continued support and enhancement. This is particularly
noteworthy with the regional collaborative nature that has been demonstrated among emergency
response coordinators in the NSV region in emergency response and hazard mitigation efforts.

The capability assessment helped drive and refine the appropriate mitigation actions identified in this
Plan, and provide a roadmap for strengthening the capacity to implement the mitigation strategies to
ensure the Hazard Mitigation goals listed in this Plan are realistically achieved.

For the 2018 plan update, the Hazard Mitigation Committee and NSVRC staff reviewed and revised the
inventory of local plans, regulations and ordinances developed in the 2012 Hazard Mitigation Plan.
These include but were not limited to existing local plans, policies, programs or ordinances that
contribute to and/or hinder the community's ability to implement hazard mitigation actions. Other
indicators included information related to each jurisdiction's fiscal, administrative and technical
capabilities such as access to local budgetary and personnel resources for mitigation purposes. Factors
that influenced capacity assessment were based on reviews of plans, codes, and staff, as summarized in
Table 5.1.
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Table 5.1 - Northern Shenandoah Valley Regional Capacity of Plans

. Comprehensive Municipal
Locality P EOP Staff Resources cip P
Plan Code
Staff, Planning, Emergency
Clarke County X X Management, Zoning, CIP, Budget X
Stormwater
Staff Planning
Berryville Through County & zoning, Emergency Budget X
Management
Boyce X Through County Limited Budget X
Frederick Staff, Planning, Emergency
X X Management, Zoning, CIP, Budget X
County
Stormwater
Middletown Through County Clerk, Zogtl;i’ Limited Budget X
Stephens City X Through County Staff of Planner Budget X
Page County X X Emergency Management Budget X
Staff
Pl i Zoni Assistant
Luray x (Town Plan) Through County anning, £oning, Assistan Budget X
town manager
Economic Budget and
Shenandoah Development Through County Staff Revitalization X
Plan Fund
Stanley Through County Emergency Management Budget X
Staff
Shenandoah Emergency Manag?ment,
X X Stormwater, planning and CIP, Budget X
County .
Zoning
Edinburg Through County Staff Budget X
Mount
Jackson Through County Staff Budget X
Emergency Management,
New Market X X Stormwater, planning and CIP, Budget X
Zoning
Strasburg Through County Staff Budget X
Limited, Staff planning
Toms Brook Through County through NSVRC Budget X
Woodstock Through County Staff Budget X
Warren Emergency Manag?ment,
X X Stormwater, planning and CIP, Budget X
County .
Zoning
Emergency Management also
Front Royal X X through County, Stormwater, CIP, Budget X
planning and Zoning
Winchester Emergency Managfament,
city X X Stormwater, planning and CIP, Budget X

Zoning

Table 5.1 — Northern Shenandoah Valley Region Capacity of Plans
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Participating jurisdictions were also given the opportunity to provide additional information for the
capability assessment through meetings convened to discuss needs and abilities to carry out the
proposed goals. Inquiries to localities prompted discussion and identification of a locality's regulatory
capabilities, staff (administrative and technical resources), fiscal resources, the resiliency and capacity to
respond to hazards and implement new policies and programs and overall local governments political
will implement the mitigation actions based on NSVRC experience from other regional and local
planning programs.

The results are presented in five groups of capability to implement including: emergency management;
floodplain management; fiscal capability; staff resources; and planning and regulatory capability.

Emergency Management

Various plans including the Emergency Operational Plans (EOPs), pandemic flu response plans,
2012 Hazard Mitigation Plan, fire codes, and other plans and codes were reviewed. This
included detailed responsibilities and procedures to be followed to deploy resources in
response to an emergency, disaster, or hazard. Each of the five Counties and the City maintain
and implement their own EOP. In many cases the Towns are included in the EOPs for the
Counties in which they are located; this is the case in part throughout the region and in full for
Shenandoah County and its six Towns and also for Clarke County and its two Towns. Overall
findings in this assessment are that each jurisdiction, either through its overarching County, or
individually, has sufficient capabilities in emergency management. Areas for improvement (such
as warning systems, etc., are noted in mitigation strategies).

Floodplain Management

Each of the jurisdictions mentioned in this plan, participate in the NFIP program and plan to
maintain continual compliance. However, the town of Boyce is lacking floodplain maps and will
address this issue as an item of plan maintenance. Existing plans, ordinances and programs
were evaluated including national flood insurance programs (NFIP) such as the Community
Rating System (CRS), flood overlay protective districts (and ordinances), wetland protection
plans, and other flood damage prevention ordinances. Locality and regional participation in the
CRS is voluntary. Any community that is in full compliance with the rules and regulations of the
NFIP may apply to FEMA for a CRS rating and through participation receive flood insurance
premium rates discounted in increments of 5% according to CRS class designation. The CRS
classes for local communities are based on 18 creditable activities, organized under four
categories:
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1. Public Information

o Elevation Certificates
Map Information Service
Outreach Projects
Hazard Disclosure
Flood Protection Information
Flood Protection Assistance
2. Mapping and Regulations
Additional Flood Data
Open Space Preservation
Higher Regulatory Standards
Flood Data Maintenance

o Stormwater Management
3. Flood Damage Reduction

o Floodplain Management Planning

o Acquisition and Relocation

o Flood Protection

o Drainage System Maintenance
4. Flood Preparedness

o Flood Warning Program

o Levee Safety

o Dam Safety

O O O O O

O O O O

This capability area was considered sufficient with respect to the presence of an active regional
floodplain manager although there were areas identified to improve the capacities based on findings
from this assessment including a community rating system and reduction in the number of houses on
the repetitive properties list. There are currently no localities in the NSV planning region that are
enrolled in the CRS program; however, efforts are underway to initiate the CRS program in the region.
The need for a regional or local enrollment in the CRS was included in the regional mitigation strategies
as an outcome of this assessment. The September 2012 steering committee hosted the Virginia CRS
locality representative for the committee to consider CRS membership as a region and how to best
advance recommendations to the planning staff of the localities.

The recent stormwater regulatory program, being administered through the VA Department of
Conservation and Recreation, mandates each locality have an adopted stormwater program and
ordinance by July 2014. In 2012, the Counties and the City commenced developing a draft stormwater
ordinance for their Council and Board consideration in 2013. Regionally, localities are initiating efforts
to develop policies and programs to implement a stormwater program to conform to state code. This
ongoing effort will enhance the local and regional capability of floodplain management.

Another area of weakness in capability assessment finding under the category of floodplains is the
guantity of repetitive loss properties and a mechanism to raise awareness to localities about
opportunities to elevate, dry flood-proof, or relocate and acquire such properties. Additional steps
needed were identified to help localities with better understanding opportunities to reduce the list of

Chapter 5: Capability Assessment Page 125




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

repetitive loss properties. This area for enhancement is reflected in a regional strategy to reduce
repetitive loss properties through abatement or acquisition.

Fiscal Capability

Capital Improvement Plans were inventoried and comprehensive land use plans and other plans were
evaluated. Public funds invested in hazard mitigation improvements to the benefit of life and property
within the region are important components of capability. In addition, having the resources to assert the
priority projects and programs for capital improvements and the staff needed to obtain funding to
implement these projects are also critical. Results of the capability assessment indicated a need for
increased fiscal resources dedicated to implement the hazard mitigation strategies. This Plan serves as a
roadmap for localities to use to identify projects when funding opportunities become available. The Plan
Maintenance section of this Hazard Mitigation Plan provides localities and NSVRC with a framework to
evaluate progress on strategy implementation of hazard mitigation strategies and advancement of
projects for grant funding.

Staff Resources

This included a review of in-house staff for administrative and technical support. Findings from this
assessment indicated a need for additional administrative and technical staff for some localities. Most
localities in the region have one or more designated emergency service managers with clearly defined
responsibilities. In Shenandoah and Page Counties the regional emergency manager assumes the
responsibility for the Towns located within the County, where Town staff is limited. Where localities are
limited in staff resources, the NSVRC or other service providers offer support to help these localities
meet the letter and spirit of the hazard mitigation goals and strategies. For example, the Town of Toms
Brook had a planning consultant to assist the Town. In July 2012, this role was assumed by the NSVRC
staff in the preparation of a comprehensive land use plan and to provide additional planning services to
the Town. Based on regional support, this capability was considered sufficient. A regional strategy in the
future could be identification and pursuit of planning grant funding opportunities to support additional
hazard mitigation planning efforts of the localities in the region. This type of strategy could enhance the
capability of staff resources.

Planning and Regulatory Capability

Planning and regulatory capability is demonstrated by the development and implementation of plans,
ordinances, programs, and policies by a locality that reflects commitment to responsible growth and
land management with a clear focus on community safety and welfare. Along with effective land use
and transportation planning, capability is expressed by the presence and enforcement of comprehensive
zoning and subdivision ordinances and building codes, as well as effective emergency response, and
mitigation planning. In addition, protection of environmental resources demonstrates capability to
improve resiliency of the natural resources to recover from hazards. This assessment included an
overview of the key planning and regulatory tools and programs in place, or currently underway, in the
jurisdiction and throughout the region. This capability was determined sufficient in terms of the
presence of planning tools with the exception of several Towns lacking a comprehensive land use plan.
The staff resource category findings and recommended strategies for increased planning support for all

Chapter 5: Capability Assessment Page 126




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

localities through application of additional planning grants could facilitate this capability to be uniformly
strong throughout the region.

Other areas identified to improve or enhance capabilities through planning and regulations are ensuring
continuity and coordination of hazard mitigation strategies with other regional and local plans and
programs. For example, localities could include a strategy to ensure plan consistency between hazard
mitigation strategies and other planning efforts such as community development plans covering
property acquisition or violation abatement; bridge improvements in transportation programs; and
stormwater detention basin upgrades under the Chesapeake Bay TMDL watershed implementation
plan.

Along with identifying potential effects on loss reduction, this information will help determine
opportunities to address existing gaps, weaknesses or conflicts among existing strategies and will
facilitate integrating this plan with existing planning mechanisms. The plans and ordinances reviewed
include: disaster recovery plans, comprehensive land use plans, stormwater management plans, fire
codes, building codes, historic preservation plan, zoning ordinances, building codes, and subdivision
codes. This portion of the assessment aggregated the result from all five groups to help identify the
capabilities within the planning region.

Overall the assessment resulted in the identification of these areas for continued improvement:
= continue to encourage and enhance regional and local emergency management;

e update database gaps in floodplain maps and encourage floodplain management through
policies and projects;

= improve fiscal capability and implement mitigation strategies identified in this Plan to fund
when grant opportunities arise;

= increase local staff resources at the local level and through regional support; and, develop
(continue to develop) a comprehensive planning and regulatory program in each locality to
improve capability.
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Chapter 6: Mitigation Strategies

This mandated portion of the Plan provides localities with the platform from which to identify actions
and programs to implement to reduce impacts of identified hazards. Based on the findings of the Hazard
Identification and Risk Assessment (Chapter 4) and the Capability Assessment (Chapter 5), this Chapter
includes the mission statement, goals and actions. Components of the Mitigation Strategy include:

= Mitigation Goals
= |dentification and Analysis of Mitigation Measures
= Mitigation Action Sub-Plan

This NSV Regional Hazard Mitigation Plan 2018 update includes a review of hazards and focuses policies,
programs, and projects that will reduce future impacts from hazards while achieving compatible
economic, environmental, and socio-political goals. In addition, the Mitigation Action Sub-Plan
subsection herein identifies policies, projects, responsible entities and agencies to reduce effects from
hazards and protect life and property. In addition, funding sources are identified as information is
available. The Mitigation Action Sub-Plan is a sub-plan within this Plan and includes a spreadsheet
format in the 2012 NSV Regional Hazard Mitigation Plan and lists specific strategies and projects,
including descriptions, those responsible for implementation, potential funding sources, and estimated
completion dates. This format provides a comprehensive checklist that can be used as a monitoring tool
and ready reference of proposed policies and projects. Each hazard type (flooding, winter storm, non-
rotational wind, etc.) was evaluated by localities in terms of impacts, ability to recover, capacity to
respond to and potential to mitigate effects of (see results presented in previous chapters of this Plan)
each hazard while meeting the goals listed below.

Once and strategies were identified, similar ones were aggregated and applied to the region. Below is
the approach to provide the framework for the strategy identification process. Following the mission
statement and goals, this chapter provides a summary of the local and regional strategies. The
mitigation strategies with tracking information are provided in the strategy section.

These mitigation strategies were collaboratively prepared by the steering committee and individual
jurisdictions using the strategies from the 2012 Plan, the State Hazard Mitigation Plan, and experience
and desires of the planning team. These mitigation strategies provide the participating jurisdictions'
blueprint for reducing the potential losses identified in the risk assessment, based on existing
authorities, policies, programs, and resources, and ability to expand on and improve these existing tools.
A thorough review was conducted of all jurisdictional comprehensive plans, budgets, and working
knowledge of staff resources, to assess the capacity to implement the strategies. Interviews were
conducted with jurisdictions' staff involved in local planning, public works, and emergency management
in order to assess the feasibility of a mitigation strategy and identify the best means to implement it.
Reviews of jurisdictional budgets, comprehensive plans, building codes, and ordinances were likewise
consulted in this Plan update.
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The value of the strategies is to also provide an outline for a jurisdiction to apply for funds to implement
strategies and thereby reduce impacts from natural disasters. The annual review of the Plan and
evaluation of strategies will be updated and revised as the jurisdiction and planning team determine
needed. In addition, a series of goals were identified in the 2012 Plan and revised and updated herein to
help implement the mitigation strategies and reduce or avoid long-term vulnerabilities to the natural
hazards identified.

This Plan includes a section dedicated to a Mitigation Action Sub-Plan that adheres to conventional
planning with a mission statement, goals, and mitigation actions to reduce the impacts of future hazard
events. The Hazard Mitigation Steering Committee worked with NSVRC staff to guide the process.
NSVRC staff held a series of meetings with localities (County-Town meetings) to facilitate the
identification of key priority projects and policies to reduce impacts to life and property from hazards.
The Steering Committee reviewed and helped develop regional preferences from the prioritized actions
(policies, programs, and projects).

Each step in the Mitigation Action Sub-Plan provides a clearly defined set of policies and projects based
on a rational framework for action. The components of the planning framework are as follows: mission
statement, goals to meet the mission statement, strategies to implement the goals through policies,
programs, and projects. The result is prioritized list of policies, programs, and projects, including
contacts responsible for implementation, estimated completion date, and potential funding source(s).

The mission statement is:

To reduce the physical and economic impacts from natural hazards on the local governments located
within the NSV Region to the benefit of life and property.

The goals to achieve this mission statement provide a framework for the manifestation of the mission
statement through policies, programs, and projects. These goals were identified using planning process
identified in Chapter 2 of this Plan. These general hazard mitigation goals are broad policy statements
that reflect what the jurisdictions seek to accomplish through implementation of the mitigation plan and
strategies. The goals are tied directly to reducing the impacts of the hazards identified in this Plan
update.

* Goal #1: Minimize flood-related deaths and losses of existing and future structures.

Goal #2: Improve and update data needed for hazard mitigation efforts within the NSV Region
for localities.

Goal #3: Implement policies that incorporate mitigation planning into the framework of local
government in the NSV Region to enhance hazard mitigation.

Goal #4: |dentify, prioritize, and implement (a list of) cost effective structural projects
throughout the region to reduce the impact of hazards identified in this Plan update and
future disaster events.
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= Goal #5: Offer hazard mitigation and disaster preparedness training to educate local staff and
raise public awareness.

* Goal #6: Develop educational outreach projects throughout the region to educate the public
about the dangers of natural hazards and create a page on the NSVregion.org website for
localities and the public.

Based on the goals listed above, the following types of actions were identified. These actions will form
the basis for the strategies. These actions have been identified to implement the strategies and achieve
the goals in this Plan. These actions include project-specific actions to reduce the effects of hazards and
reduce impacts to life and property (both existing and planned buildings and infrastructure). In addition,
the problem spots identified in the 2012 Plan were reviewed and considered during the identification of
the actions in order to ensure minimizing and or reducing those previously identified "problem spots" as
well as for the overall improved resiliency of a jurisdiction to a natural hazard. As presented in the FEMA
guidance: mitigation 'actions and projects means a hazard mitigation action, activity or process (for
example, adopting a building code) or it can be a physical project (for example, elevating structures or
retrofitting critical infrastructure) designed to reduce or eliminate the long term risks from hazards. This
can be met with either actions or projects, or a combination of actions and projects.' Strategies, or
actions, were developed as a logical extension of the plan's goals. Most of these actions are dynamic and
can change. The actions were prioritized for each jurisdiction based on past damages, existing exposure
to risk, other community goals, and weaknesses identified by the local government capability
assessments. The priorities differ somewhat from jurisdiction to jurisdiction. These actions have been
organized into a Mitigation Action Plan for each participating jurisdiction.

The following actions form the basis for the development of mitigation strategies and individual
Mitigation Action Plans for each jurisdiction. These goals and actions apply to the region and the
individual jurisdictions.

Goal A - Community Awareness

1. Encourage leadership within the public and private sector organizations to prioritize and
implement local, County, and regional hazard mitigation activities as a public value.

2. Establish cooperative relationships between the public, private, and non-profit sectors to
enhance our preparedness, response, recovery, and mitigation for hazard events.

3. Support pre-disaster mitigation and remedial efforts, should damage from a natural hazard
event occur.

4. Introduce hazard awareness and risk reduction principles into the community's daily
activities, processes, and functions.

5. Develop and implement education and outreach programs to increase public awareness of the
risks associated with natural and manmade hazards.

6. Improve community education and communication as they relate to disaster.
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Goal B - Local Capacity

1. Assess the extent of our vulnerability to natural and man-made environmental hazards.

2. Enhance the capabilities of local government to lessen the impacts of future disasters.

3. Improve hazard assessment information to make recommendation to discourage new
development (and encourage preventative measures for existing development) in areas
vulnerable to natural and man-made hazards.

4. Leverage additional federal, non-federal, and state resources in meeting natural disaster
resistance goals.

5. Encourage scientific study of natural and man-made hazards and the development of data to
support mitigation strategies for those hazards that are a threat to the region and localities
within.

Goal C - Property Protection

1. Minimize the impact of natural and man-made hazards on property with the region and
localities within and promote future disaster resistant development.

2. Protect new and existing public and private infrastructure and facilities from the effects of
natural and man-made hazards.

3. Reduce damage to personal and public property including critical facilities.

4. Identify and protect critical services, buildings, facilities and infrastructure at risk to natural
and man-made hazards and undertake cost-effective mitigation measures.

Goal D - Public Safety

1. Enhance the safety of residents and businesses by protecting new and ex1lstmg development
from the effects of natural and man-made hazards through efficient policies and procedures.

2. Ensure public health and safety within the region and localities within before, during, and
following hazardous events.

3. Protect the citizens to the best of our abilities from natural and man-made environmental
hazards to reduce the loss of life and personal injury.

4. Create coordinated regional emergency response criteria to establish services through the use
of federal, state, regional and local resources utilizing a regional reciprocating agreement.

Mitigation Alternatives

The results of the Hazard Identification and Risk Assessment and the 2012 Plan resulted in the
generation of a range of potential mitigation goals and actions to address the hazards. A range of
acceptable alternatives were then identified and provided to the steering committee and local
jurisdictions during the identification of strategies and consideration of alternatives. When deciding on
which strategies should receive priority in implementation, the communities considered:

* Time - Can the strategy be implemented quickly?

* Ease to implement - How easy is the strategy to implement?

Will it require many financial or staff resources?

Effectiveness - Will the strategy be highly effective in reducing risk?
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e Lifespan -How long will the effects of the strategy be in place?

e Hazards - Does the strategy address a high priority hazard or does it address multiple
hazards?

e Post-disaster implementation - Is this strategy easier to implement in a post-disaster
environment?

In addition, the anticipated level of cost effectiveness of each measure was a primary consideration
when developing mitigation actions. Because mitigation is an investment to reduce future damages, it is
important to select measures for which the reduced damages over the life of the measure are likely to
be greater than the project cost. For structural measures, the level of cost effectiveness is primarily
based on the likelihood of damages occurring in the future, the severity of the damages when they
occur, and the level of effectiveness of the selected measure. Although detailed analysis was not
conducted during the mitigation action development process, these factors were of primary concern
when selecting measures. For those measures, that do not result in a quantifiable reduction of damages,
such as public education an outreach, the relationship of the probable future benefits and the cost of
each measure was considered when developing the mitigation actions.

On the following pages are the strategies that each jurisdiction developed for their community. The
strategies are organized as an action plan and include the following: a priority ranking (high, medium,
low based on steering committee and locality rankings); ability to achieve Goals 1-6 and Actions A-D
(A.1-A.6; B.1-B.5; C.1-C.4; and D.1-D.4); responsible department; likely source of funding to implement;
and target completion date. The Counties and the City of Winchester are presented in alphabetical order
followed by the Towns in alphabetical order. As part of the 2012 update of the NSV Regional Hazard
Mitigation Plan, the 2012 Plan strategies were reviewed and revised as progress or completion has
occurred or needs dictate. Progress achieved on the 2012 mitigation strategies has been through
ordinance reviews, floodplain reviews and locality staff interviews.

Action Plan

To implement these strategies listed below, if a Benefit Cost Analysis (BCA) is required, the participating
jurisdiction will work with VDEM and NSVRC staff to complete the BCA. Where indicated, the regional
strategies are either new or if identified in the 2012 Hazard Mitigation Plan, the status is currently in-
progress.

The above regional mitigation strategies are applicable to each of the participating twenty localities. In
addition, the Counties and Towns and the City of Winchester have specific strategies which are
presented below. The main update to the mitigation strategies for each of the localities, dealt with
adjusting the priority and implementation time.
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Items listed below with HIGH priority are given an estimated completion date of 1 year after
the adoption of the plan. Those listed as a MEDIUM priority, are assigned a 2-3 year period of
performance, while the LOW priorities should be completed within 5 years for the adoption
of this plan. 2012 Mitigation Strategies can be found in the Appendix of this plan, for the
purpose of tracking progress.

Clarke County

Table 6.1 — Clarke County Action Plan to Implement Mitigation
Strategies
Clarke County, Town of Berryville, Town of Boyce

Mitigation Action Priority .
Hazard(s) Goals (1-6)/

Responsible

Actions (A-D) Dept/ Status Funding Source

Work with local media
outlets to increase
awareness of natural
hazards. Implement
seasonal hazard
awareness weeks or
days (e.g., hurricane
preparedness week,
winter weather
awareness day).

Communications,
H All 2/D.1,D.D.2,D.3,D.4 Emergency Management/ VDEM
In progress

Conduct public
education on the
principles of “sheltering
in place.”

M All 6 /A.1-A.6 Planning / In progress VDEM

Educate residents and
business owners about
reducing possible wind-
borne debris (e.g.,
anchoring storage
sheds, moving outdoor
furniture indoors,
trimming trees).

hurricane,
M Tornado, 5,6/A.1-A6,D.1-D.3 Planning/ In progress VDEM
Severe Storm

Encourage public and
private water
conservation plans,
including consideration
of rainwater catchment
system.

M Drought 5,6/A.1-A6,D.1-D.3 Planning/ In progress VDEM

Work with the Virginia
Department of Forestry
to implement the
FIREWISE program in
Clarke County and
localities.

Identify means to
coordinate, collect and
store damage
assessment data in GIS
format for each natural
hazard event that
causes death, injury and
or property damage.

M Wildfires 5,6/A.1-A6,D.1-D.3 Planning/ In progress VDEM

H All 2/B.1-B.5,D.4 GIS, Planning/ In progress Locality, VDEM
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Table 6.1 — Clarke County Action Plan to Implement Mitigation
Strategies (continued)

Clarke County, Town of Berryville, Town of Boyce
Mitigation Action Priority R ;

Hazard(s) Go'als (1-6)/ Responsible

Actions (A-D) Dept/ Status

Funding Source

Consider providing
necessary electrical
hook-up, wiring, and
switches to allow readily
accessible connections
to emergency
generators at key critical
public facilities.

Emergency Management/

M All 4/C.1-C.4,D.1-D.4
In progress

VDEM

Link structure value data
with tax parcel GIS
database to increase M All 1,2/C.1-C.4,D.1-D.4 GIS, Planning/ In progress VDEM
accuracy of loss
estimates

Encourage purchase of

. . Communications
NOAA radios. Provide ’
NOAA weather radios to H All 2/D.1,D.D.2,D.3,D.4 Emergency Management/ VDEM

In progress
public facilities. prog

Investigate critical
community facilities,
such as County
administrative offices, Flood,
shelters (non-school hurricane, 1,2,4/B.1-B.6, C.1-C.4, Emergency Management/ VDEM
buildings), fire stations Tornado, D.1-D.4 In progress
and police stations, to Severe Storm
evaluate their resistance
to flood and wind
hazards.

Prioritize facilities in
known hazard areas
(e.g., floodplains).
Acquire, remediate,
elevate repetitive loss
properties

Emergency Management/

VDEM
In progress

H Flood 1,4/C.1-C.4,D.1-D.4

Identify program of
corrective actions to
improve stormwater
systems’ capacity to
handle major rain
events.

L Flood 1,3/B.3-B.5,D.1,D.2 Planning/ In progress Locality, VDEM

Investigate, develop, or
enhance Reverse 911
system or other public
notification system.

Emergency Management/

H Al 5, 6/A1,A5 D.1-D.4 In progress

VDEM

Continue to enforce
zoning and building
codes to prevent/control M Flood 3/B.1-B.2,C.2,D.1 Planning/ In progress Locality
construction within the
floodplain.

Identify and protect

i Flood 3/B.2 Planning/ | Localit:
critical recharge HRZ M 00 anning/ In progress ocality
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Table 6.1 — Clarke County Action Plan to Implement Mitigation Strategies (continued)

Mitigation Action

Clarke County, Town of Berryville, Town of Boyce

Work with the Virginia
Department of Forestry
to review local zoning
and subdivision
ordinances to identify
areas to include wildfire.

Work with mobile home
parks to construct
community wind shelters
or to identify and
publicize nearby shelters
for residents.

Inspect and clear debris
from stormwater
drainage system.

Goals (1-6)/ Responsible
Hazard(s . Funding Source
(s) Actions (A-D) Dept/ Status g
Wildfires 3/B.2 Mp'a””ing' Emergency Locality, DOF, VDEM
anagement/ In progress

Hurricane, Planning, Emergenc

Tornados, 5,6 /A.1-A.6, D.1-D.4 M 9. gency VDEM
Storms, Snow anagement/ In progress

Flood,
hurricane,
Tornado, Emergency Management/ VDEM, VDOT

Severe Storm,

Encourage VDOT to
execute this strategy if Snow, Ice,
needed. Landslide

2,4/C.2,D.1-D.4

In progress

Table 6.1 — Clarke County Action Plan to Implement Mitigation Strategies
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Frederick County

Strategies

Table 6.2 — Frederick County Action Plan to Implement Mitigation

Frederick County, Town of Middletown, Town of Stephen City

Mitigation Action Priority Goals (1-6)/
Hazard(s) Actions (A-D)

Responsible
Dept/ Status

Funding Source

Conduct public
education on the
principles of “sheltering
in place.”

M All 6 /A.1-A.6

Planning/ In progress

VDEM

Identify and educate

homeowners in flood-
prone areas about flood H Al 2/D.1,D.D.2,D.3,D4
insurance and floodplain

mitigation measures.

Emergency Management/
In progress

VDEM

Work with the Virginia
Department of Forestry
to implement the M Wildfires 5,6/A.1-A6,D.1-D.3
FIREWISE program in
County and Towns.

Planning/ In progress

VDEM

Conduct emergency
preparedness education
campaign targeted at Dam Safety,
residents and business Flood
within dam inundation
zones.

1,2,4/A1-A6,D.1-D.4

Emergency Management/
In progress

VDEM

Work with local home
improvement stores to
provide workshops to M ALL 5,6 /A.1-A6
residents on mitigation
techniques.

Emergency Management/
In progress

VDEM

Work with local media
outlets to increase
awareness of natural
hazards. Implement
seasonal hazard
awareness weeks or
days (e.g., hurricane
preparedness week,
winter weather
awareness day).

H All 2/D.1,D.D.2,D.3,D.4

Emergency Management /
In progress

VDEM

Work with the National
Weather Service to
promote the Turn
Around, Don’t Drown
public education
campaign.

M Flood 5,6/A1-A6,B.2

Emergency Management/
In progress

VDEM, Locality

Develop flu annex for
continuity of operations L All 3/D.1
plans.

Emergency Management/
In progress

Locality, VDH
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Mitigation Action

Table 6.2 - Frederick County Action Plan to Implement Mitigation Strategies (continued)

Frederick County, Town of Middletown, Town of Stephen City

Develop debris
management plan.

Hazard(s)

Goals (1-6)/
Actions (A-D)

Responsible
Dept/ Status

Funding Source

Flood, Storms,
Snow, Ice,
Hurricane

1,5/C.1-C.4,D.1-D.4

Emergency Management/
In progress

VDEM, Locality

Identify means to
coordinate, collect and store
damage assessment data in
GIS format for each natural

hazard event that causes
death, injury and or property
damage.

All

1,2/C.1-C4,D.1-D.4

GIS, Emergency
Management/ In progress

Locality, VDEM

Identify training
opportunities for staff to
enhance their ability to use
GIS for emergency
management needs.

All

1,2/C.1-C.4,D.1-D.4

GIS, Emergency
Management/ In progress

Locality

Investigate all primary and
secondary schools to
evaluate their resistance to
all natural hazards.
Prioritize the schools that
are used as community
shelters.

All

All

Emergency Management/
In progress

Locality, VDEM

Investigate critical
community facilities, such
as County administrative

offices, shelters (non-school

buildings), fire stations and

police stations, to evaluate

their resistance to flood and
wind hazards.

All

All

Emergency Management/
In progress

Locality, VDEM

Prioritize facilities in known
hazard areas (e.g.,
floodplains).

Flood

1,4/C.1-C4,D.1

Emergency Management/
In progress

Locality

Link structure value data
with tax parcel GIS
database to increase
accuracy of loss estimates.

All

1,2/C.1-C.4,D.1-D.4

GIS, Emergency
Management/ In progress

Locality

Review and revise, if
needed, existing
Subdivision Ordinances to
include hazard mitigation-
related development criteria

in order to regulate the
location and construction of
buildings and other
infrastructure in known
hazard areas.

All

3/B.2

Planning/ In progress

Locality

Review and revise, if
needed, local floodplain
ordinances. Work with the
state to coordinate a
Community Assistance Visit
to identify potential
improvements or
enhancements to existing
floodplain management
program.

Flood

3/B.2

Emergency Management
with Planning/ In progress

Locality
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Table 6.2 - Frederick County Action Plan to Implement Mitigation Strategies (continued)

Frederick County, Town of Middletown, Town of Stephen City

Mitigation Action Priority Goals (1-6)/ Responsible
Hazard(s) . Funding Source
Actions (A-D) Dept/ Status
Encourage purchase of
NOAA radios. Provide Emergency Management/
NOAA weather radios to H Al Al In progress VDEM
public facilities.
Increase flood warning .
capabilities, particularly as H Flood, Dam 1,2,4,5/8.1-8.5,D.1-D.4 Emergency Management/ LOC3|ItY, VDEM and DCR
. Safety In progress for infrastructure
they relate to dam failure.
Investigate, develop, or
enhance Reverse 911
system or other public H Al Al Emergency Management/ Locality and VDEM

notification system.
Investigate possible funding
sources.

In progress

Table 6.2 — Frederick County Action Plan to Implement Mitigation Strategies
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Page County

Table 6.3 — Page County Action Plan to Implement Mitigation Strategies

Page County, Town of Luray, Town of Shenandoah, Town of Stanley

Mitigation Action Priorit Goals (1-6 Responsible
& g Hazard(s) . (1-6)/ P Funding Source
Actions (A-D) Dept/ Status
Work with local media
outlets to increase
awareness of natural o
hazards. Implement Communications,
: H All All Emergency Management/ VDEM
seasonal hazard awareness
In progress
weeks or days (e.g.
hurricane preparedness
week, winter
Create a multi-level
education brochure and
program that would be
taught on different levels L (Changed Communications,
with regards to education § All 1,6/A.1-A6,D.1-D.4 Emergency Management / VDEM
e rom H)
within the school system as In progress
well as targeting a brochure
for the residents throughout
the county.
Create informational flyer to
be handed out at the time of
building permits are applied
for with regard to building
W_eather resistant homes. H All 6 /A1-A6, D.1-D.4 Emergency Management/ VDEM
This flyer would be targeted In progress
to contractors and
developers in a way to
enhance their building
project.
Identify need for Back-Up
generators,
communications, and/or Emergency Management/
vehicles at critical public H All 4/C.1-C4,D.1-D4 | VDEM
facilities. Develop means to n progress
address the shortfalls
identified.
Procure and install backup
generators for lif stations H Al 1,4/ C.1-4, D.1-4 Emergency Management VDEM
or wastewater treatment
plants throughout the region
Coordinate with tr_le' _state to Emergency Management/
update and digitize H Floods 1/B.1-B5 In progress or initiated VDEM
community Flood Insurance (completed in Luray)
Rate Maps (FIRMs).
Install additional Iflows in
rivers throughout the region
and update the digital H Floods 1/C.2,D.1-D.4 Emergency Management/ VDEM, USGS
readouts to facilitate In progress or initiated
transfer of data (analog
updates)
Encourage public and
private water
conservation plans, E“"Terge”‘iyf;”?"agemem
; : : : or Town staff. In progress
including consideration H All 3/B.1-B.5 for all, completed in VDEM

of rainwater catchment
system or other low
impact development
techniques.

progress for all, completed
in Luray and Stanley.
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Table 6.3 — Page County Action Plan to Implement Mitigation Strategies (continued)

Page County, Town of Luray, Town of Shenandoah, Town of Stanley
Mitigation Action Priority Goals (1-6)/ Responsible
Hazard(s) . P Funding Source
Actions (A-D) Dept/ Status
Inspect and clear debris Emergency management
from stormwater drainage Counstgy an)é all To%vns but’
system. Encourage VDOT H Al 4/CA-C4,D.1-D.4 Luray work with VDOT VDEM, VDOT
to execute this strategy if (Luray complete with Town
needed. Maintain bridges staff) / In progress
yearly. prog
Initiate discussions with
public/private utility
companies to discuss
incorporating mitigation
measures into new and pre-
existing development and
infrastructure repairs.
Options |nc_|ude: anchoring L All 4/DA-D.4 Emergency Management, VDEM, Public Utilities
heavy equipment such as Town staff / In progress
electrical transformers
mounted on poles using
additional straps and
braces; reducing camber in
overhead transmission
lines; and providing cover
for exposed utilities.
Evaluate properties within
the floodplain for possible
relocation and/or buy out. In
partlcy_lar, target FEMA_s H Flood 1,4/CA-C.4, DA-DA Emergency Management, VDEM
Repetitive Loss Properties Town staff / In progress
throughout the Page Valley
for possible relocation
and/or buy out.
. VDEM, Valley
e, |
P ’ prog land trusts
Implement a program to
seal and vent or raise sewer Emergency management
e s
located in the 100-vear H All 4/D.1-D.4 Luray work with VDOT VDEM, VDOT
. Y (Luray complete with Town
floodplain or other areas staff)./ In progress
identified as highly probable /inprog
flooding).
Integrate the jurisdiction’s
mitigation plan into current
capital improvement plans ~ K Emergency Management,
to ensure that development L Al 3/A1-A6,B.1-B.3 Town staff / In progress VDEM
does not encroach on
known hazard areas.
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Table 6.3 — Page County Action Plan to Implement Mitigation Strategies (continued)

Mitigation Action

Investigate all primary and
secondary schools to
evaluate their resistance to
all natural hazards.
Prioritize the schools that
are used as community
shelters.

Priority

Page County, Town of Luray, Town of Shenandoah, Town of Stanley

Hazard(s)

Goals (1-6)/
Actions (A-D)

Responsible
Dept/ Status

Funding Source

All

5,6/A.1-A.6,D.1-D.4

Emergency Management,
Town staff / In progress

VDEM

Link structure value data
with tax parcel GIS
database to increase
accuracy of loss estimates.

All

2/B.1-B.5

Emergency Management
work with GIS and Town
Staff

VDEM

Establish flood level
markers along bridges and
other structures to indicate

the rise of
water levels along creeks
and rivers in potential flood-
prone areas. Work with
VDOT and

other jurisdictions as

needed.

Emergency Management,
Planning Staff/ In progress

Localities, VDEM

Staff Emergency
Management Office, Public
Works, Building Inspections

Office and/or
Planning and Zoning Office
at adequate levels as
determined by the county
based upon
population demographics
with regard to density and
hazardous risks.

All

5/B.1-B.4

Emergency Management,
Planning Staff/ In progress

Localities, VDEM

Work with the Department
of Forestry to implement the
FIREWISE program in Page

County.

Fire

56/A.1-A6,D.1-D.4

Emergency Management,
Town Staff / In progress

VDEM, DOF

Ensure all localities within
the planning region have
FiRM flood maps up to date

Flood

1,2/B.1-B.4

GIS, Planning/ In progress

VDEM

Work with localities to
improve documentation of
flooding events and impacts
to transportation routes.

Floods,
Storms, Snow,
Hurricane,
Tornado

1,2,4/A.3,A.5B.1-B.4,
C.1-4,D.1-4

Emergency Management,
Transportation Planning
(as available) / In progress

VDEM

The County will consider
participating in the
StormReady Program
sponsored by the National
Weather Service.

Thunder
storms,
hurricane,
tornado, winter
storms

5,6/B.1, A2, A5 A6

Emergency Management
work with Towns and NWS

VDEM

Table 6.3 — Page County Action Plan to Implement Mitigation Strategies
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Shenandoah County

Table 6.4 — Shenandoah County Action Plan to Implement Mitigation Strategies

Mitigation Action

Create a Public Education
Program within the public
and private schools within
the community that will
provide disaster
preparedness information to
the student bodies that can
be utilized within their
individual homes.

Priority

Shenandoah County, Towns of Edinburg, Mt. Jackson, New Market, Strasburg, Toms Brook,

and Woodstock

Hazard(s)

Goals (1-6)/
Actions (A-D)

Responsible Dept/
Status

Funding Source

All

6 /A1

Emergency Management/
In progress

All Localities

Consider participating in the
StormReady program
sponsored by the National
Weather Service.

Storms,
Hurricane,
Tornado,
Winter Storms

5/A2

Emergency Management/
In progress

All Localities

Distribute information
packets to raise awareness
regarding the risks present
in the region and to provide

disaster preparedness

information.

All

5,6/A3

Emergency Management/
In progress

All Localities

Create a knowledgeable
group of speakers within the
community that can be
available to present
programs regarding
Emergency Management
Principles and Concepts to
groups within the
community.

L (County
hired PIO
staff)

All

5,6/A1-A6

Emergency Management/
In progress

All Localities

Work with local media
outlets to increase
awareness of natural
hazards. Implement
seasonal hazard awareness
weeks or days (e.g.,
hurricane preparedness
week, winter weather
awareness day).

L (County
hired PIO
staff)

All

5,6/A1-A6

Emergency Management/
In progress

All Localities

Identify need for back-up
generators,
communications, and/or
vehicles at critical public
facilities. Develop means to
address the shortfall
identified.

All

All

Emergency Management/
In progress

VDEM

Develop a comprehensive
debris management plan as
an annex to the Emergency

Operations Plan.

All

3,4/B.1-B.6,D.1-D.4

Locality, VDOT/ In
progress

Locality, VDOT

Coordinate with FEMA and
the state to continue
program of updating the
community Flood Insurance
Rate Maps (FIRMs) for
selected tributaries of the
North Fork of the
Shenandoah River.

All

1,4/B.3,C.1-C.4,D.1-D.4

Emergency Management/
In progress

VDEM

Encourage public and
private water conservation
plans, including
consideration of rainwater
catchment systems or other
low impact development
technigues.

Drought

3/B.4, A6

Emergency Management/
In progress

All Localities

Incorporate mitigation
principles into local
emergency management
and recovery plans.

All

All

Emergency Management/
In progress

VDEM, Planning staff (as available)
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Table 6.4 — Shenandoah County Action Plan to Implement Mitigation Strategies (continued)

Shenandoah Co., Edinburg, Mt. Jackson, New Market, Strasburg, Toms Brook, Woodstock

Mitigation Action Priority Goals (1-6)/ Responsible Dept/ )
Hazard(s) . Funding Source
Actions (A-D) Status
Provide training
opportunities to local zoning Emergency Management
and puilding coge officials in L All 5/B.6 (Damage assessment Locality, VDOT
subject materials such as courses offered annually/
damage assessment and In progress
mitigation
Identify means to
coordinate, collect and store
damage assessment data in Emergency Management,
GIS format for each natural L All 2,3/B.6 GIS as available/ In Locality, VDOT
hazard event that causes progress
death, injury and or property
damage.
Identify key critical facilities
and provide necessary Emergency Management/
electrical hook-up, wiring, H All All | Locality
) n progress
and switches for emergency
generators.
Evaluate properties within
the floodplain for possible
elevation or acquisition. In
particular, target FEMA'’s
It?r:epetitive Loss Properties H Flood 1,4/CA-C4,DA-DA Emergency Management/ Locality, VDEM
roughout the County for In progress
possible elevation or
acquisition. Work with land
trusts to facilitate purchase
of land.
Evaluate at risk roads and Emergency Management,
implement mitigation Locality intern with VDOT;
measures (e.g. elevation, L Flood 2,5/B.1-B.5 also devices to measure Locality, VDOT
re-design). Work with VDOT rainflow for citizens/ In
as needed. progress
Inspect and clear debris
from stormwater drainage Emergency Management
system. Encqurage VDQT H All 4/D.1-Dd.4 and VDOT/ In progress VDOT
to execute this strategy if
needed.
Identify existing flood-prone
structures that may benefit Emergency Management/
from mitigation measures L Flood 1,4/C.1-C4,D.1-D.4 | Locality
h n progress
such as elevation or flood-
proofing techniques.
Develop Reverse 911
system or other public H All All Managlement Completed/ Locality
notification system n progress
Establish flood level
markers along bridges and
oth(_ar structures to indicate M Flood 1,4/DA-D4 Emergency Management/ Locality
the rise of water levels along In progress
creeks and rivers in
potential flood-prone areas.
Work with VDOT and other
(ngzgilglt:a();:rf:ersﬁ Zdv?/gﬁ M All All Locality/ In progress Locality (as desirous of project)
Eagle Scout projects.)
Continue to administer
building and zoning Planning and Zoning
regulations to insure proper M Flood 3/B.1-B.5 complete for flood/ In Locality
development within flood progress
prone areas.
Work with the Virginia
Department of Forestry to Emergency Management
implement the FIREWISE M Wildfires 5,6/D.4 DOF/ In ’ DOF, VDEM
h progress
program in Shenandoah
County.

Table 6.4 — Shenandoah County Action Plan to Implement Mitigation Strategies
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Table 6.5 - Town of Edinburg Action Plan to Implement Mitigation Strategies

Town of Edinburg
Mitigation Action Priority Goals (1-6)/ Responsible
Hazard(s . Funding Source
(s) Actions (A-D) Dept/ Status g
Public notification of winter Winter Storm, Town and County
and severe storm H Severe 6/D.1-D.4 Emergency management / County, VDEM
information Thunderstorm In progress
Create continuity of Town public utilities staff
- Y . work with County County, Town of
operations plan for town H All All Goals/All Actions -
v ; emergency management / Edinburg, and VDEM
utilities and services. In progress
Install backup generator for ':'I:)\;fr?lsc;rr]:tlecic:;n/tyl'g\r/]vi
water treatment plant and H All 4/D.1-D.4 staff work V\SIJith Count VDEM
Well #1. Y
Emergency Management
Continue support of the .
o Town work with County
Virginia Department of L Fire 5,6/A.1-A6,B.1-B.5 Emergency management VDEM, DOF

Forestry’s FIREWISE
program.

,D.1-D.4

and DOF

Table 6.5 — Town of Edinburg Action Plan to Implement Mitigation Strategies
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Table 6.6 — Town of Mt. Jackson Action Plan to Implement Mitigation Strategies

Town of Mt. Jackson

Mitigation Action Priority Goals (1-6)/ Responsible Funding
Hazard(s) .
Actions (A-D) Dept/ Status Source
Work with local media
outlets to increase
awareness of natural
hazards. Implement Town and County
seasonal hazard Al 5.6/A1-A6, DADA Emergency management / County, VDEM
awareness weeks or In progress work with
days (i.e., hurricane NWS
preparedness week,
winter weather
awareness day).
Conduct public e Town and County "
. mergency managemen
_education on the Al 6/D.1-D.4 In grogr)éss work with VDEM
principles of “shelter in Schools and other
place”. shelters
Identify need for back-
up generators,
communications, and/or Town and Count
vehicles at critical Publlc All All Emergency Managenzent/ VDEM
at_(_:r_ltlcal public In progress
facilities. Develop
means to address the
shortfall identified.
Propose a more
restrictive floodplain
ordinance that will Town of Mt
ef.fe.ctllvely eliminate or H Flood 1,3/B.1-B.5,D.1-D.4 Town Staff / In progress Jackson and or
minimize development VDEM
within the floodplain,
floodway, and flood
base.
Develop a
comprehensive debris Town of Mt
management plan as an H All 5/C.3,D.1-D.4 Town Staff / In progress Jackson and or
annex to the Emergency VDEM
Operations Plan.
Continue support of the Town work with County
\Qggénslfrypfgfggv?/%g M Fire 5.6/ A'STQA_'S‘AB'LB'S‘ Emergency management VDEM, DOF
program.

and DOF

Table 6.6 — Town of Mt. Jackson Action Plan to Implement Mitigation Strategies
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Table 6.7 — Town of New Market Action Plan to Implement Mitigation Strategies
Town of New Market
Mitigation Action Priority Hazard(s) Goals (1-6)/ Responsible Funding
Actions (A-D) Dept/ Status Source
Design an interactive,
animated computer
program that describes Town working with County
the sources of inflow H Flood 1,5,6/B.1-B.5,D.1-D.4 Emergency Manager / In VDEM, USGS
and infiltration and the progress
role citizens play in
reducing the problem.
Provide up-to-date
current weather Town working with County
information through local H All 6/a5,A6 Emergency Manager / In Town, VDEM
media on town’s progress
website.
Secure town water Town, VDEM,
sources (wells) through Town working with County DEQ -VDH
the installation of H All 4/C.2,C.3,C4,D.1-4 Emergency Manager / In Wellhead
perimeter fencing and progress protection
electronic access program
Work with the
Department of Forestry Town work with County
to implement the M Fire 56/ A'S_"?_'g“‘B'LB'S’ Emergency management VDEM, DOF
FIREWISE program in T and DOF
Page County.

Table 6.7 - Town of New Market Action Plan to Implement Mitigation Strategies
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Warren County

Table 6.8 — Warren County Action Plan to Implement Mitigation Strategies

Warren County

Mitigation Action Priority Goals (1-6)/ Responsible Funding
Hazard(s) .
Actions (A-D) Dept/ Status Source
Create training opportunities
for departmental staff on Emergency Management
how to introduce hazard H All All R. Farrall / In progress Locality
reduction within the daily ongoing
activities of government.
Work with local media
outlets to increase
awareness of natural Emergency Management
hazards and actively H All All R. Farrall / In progress Locality
promote and participate in ongoing
seasonal hazard awareness
weeks or days.
Create a pre-disaster family
response plan to distribute Emergency Management
to members of the H All All R. Farrall / In progress Locality
community with shelter ongoing
designation.
Expand the local
emergency management Emergency Management
} - ) L All All R. Farrall / Completed and Locality
committee to include private P
o continuing to meet
sector organizations.
Work with local home
improvement stores, local
media outlets and other Emergency Management .
local agencies to provide L Al Al R. Farrall / Not initiated yet Locality
workshops to residents on
mitigation techniques.
Integrate the jurisdiction’s
mitigation plan into the
current Capital H All Al T. ngan, M. Wendllng, Locality
Improvements Plan, as well Planning Dept/ in progress
as researching other
funding opportunities.
R:;ﬁﬂ]éhﬁogg;giﬁs T. Logan, Planning Dept/
ordinance to ensure that it is M Flood 3/B.2-B.5 Completed. To review Locality
) annually for any updates
meeting local needs.
Coordinate with tr_1e' _state to T. Logan, Planning Dept/
update and digitize M Flood 1,2/C.A-C.4,D.1-D.4 Completed. To revi VDEM
community Flood Insurance 00 e T omﬁ efe 0 re\gerv
Rate Maps (FiRMs). annually for any upaates
Incorporate the hazard
mitigation plan goals and T. Logan, Planning Dept/ .
strategies into the County’s M Al Al In progress Locality
Comprehensive Plan.
Provide training
opportunities to local zoning
and building code Building
enforcement staff and L Al Al D. Be_ahm, Building Inspection,
educate them on damage Inspection/ In progress h
RS David Beahm
assessment, mitigation
techniques, and other
related topics.
Review critical community
facilities such as County
administrative offices, i
. ) Locality,
school buildings, fire Emergency Management,
- . - H All All Emergency
stations and police stations R.Farrall/ In progress M
p . anagement
to evaluate their resistance
to natural and manmade
hazards.
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Table 6.8 — Warren County Action Plan to Implement Mitigation Strategies (continued)

Mitigation Action

Identify existing flood prone
structures that may benefit
from mitigation measures
such as elevation or flood-
proofing techniques.

Priority

Warren County

Inspect and clear debris
from stormwater drainage
systems. Encourage VDOT,
Sanitary Districts, and
Property Owner
Associations to execute this
strategy.

Based upon the
community’s needs and
associated risks, staff the
Emergency Management
Office, Fire and Rescue,
Law Enforcement, Parks
and Recreation, Building
Inspections Department,
and Planning and Zoning at
adequate levels as
determined by County
Administration.

Continue support of the

Virginia Department of

Forestry’s FIREWISE
program.

Goals (1-6)/ Responsible Funding
Hazard(s) .
Actions (A-D) Dept/ Status Source
T. Logan, M, Wendling,
Flood All Planning Department/ not Locality
started
Al Al Emergency Management, | | 4 vpOT
R. Farrall / In progress
Emergency Management
All 5,6/B.1-B.6 and Doug Stanley/ In Locality
progress
Wildfires Al Emergency Management,

R. Farrall / In progress

Locality, VDOF

Table 6.8 — Warren County Action Plan to Implement Mitigation Strategies
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Table 6.9 — Town of Front Royal Action Plan to Implement Mitigation Strategies

Town of Front Royal

Mitigation Action Prio Goals (1-6)/ Responsible
Hazard(s) .
Actions (A-D) Dept/ Status

Funding Source

Utilize opportunities
provided by Warren County
Emergency Management
Department for Town staff
on how to introduce hazard

reduction within the daily Town administration / In

activities of government. H All 5,6 /A.5,D.1-D.4 progress, initiated and Town and County
This to include a program ongoing

so key personnel and
Department Heads receive
basic training in emergency
response, such as ICS
certifications

Coordinate with Warren
County Emergency
Management Department to
work with local media
outlets to increase

awareness of natural Town administration / In
hazards and actively H All 5,6/ A5 A6 progress, initiated and Town and County
promote and participate in ongoing
seasonal hazard awareness
days or weeks. Includes
activities during Health &
Wellness Expo annually as
schools request

Create a pre-disaster family

Town administration and

response plan to distribute M Al 56/A3 A4A5AG County Emergency Town and County

to members of the Management / In progress,
community.

initiated and ongoing

Work with local home
improvement stores, local
media outlets and other

! Town administration and
local agencies L All 56/A2, éz A8, D.1- County Emergency Town and County
to provide workshops to ' Management / Into started
residents on mitigation
techniques.

Develop additional GIS
layers and training
opportunities for Town staff

' . Town Planning
to increase their H All

2/A3,B.5 Department and GIS/ In Town
knowledge and ability to use progress
GIS for emergency
management
Coordinate with FEMA and T Planni
Virginia DCR to continue own Flanning
) Department and GIS/
program of updating and 1,2/A.1-A4,B.3,D.1-
RS H Flood Completed, updated and Town
digitizing D.4 )
ongoing as needed In
the community FIRMS progress

Provide training
opportunities to local zoning
and building code
enforcement staff and

Town DES, Energy
M All 5 6/A1-A6,B.4B.5 Services, and Planning Town
educate them on damage Staff / in progress
assessment, mitigation
techniques, and other
related topics.
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Table 6.9 — Town of Front Royal Action Plan to Implement Mitigation Strategies (continued)

Mitigation Action

Integrate the jurisdiction’s
mitigation plan into the
current Capital
Improvements Plan, as well
as researching other
funding opportunities.

Town of Front Royal

Hazard(s)

Responsible
Dept/ Status

Goals (1-6)/
Actions (A-D)

Funding Source

All

Town Manager / Not

3/B2,B3 started yet

Town

Continue
comprehensive
inspection and debris
removal program for
storm water

drainage system

All

Town Environmental
Services (J.Hannigan)/ In
progress and ongoing

4/D.1-D.4

Town

Identify existing flood prone
structures that may benefit
from mitigation measures
such

as elevation or flood-

proofing techniques.
Research grants to fund
mitigation implementation

Flood

Town Director of Planning

1,4/A3,C.1-C4 ;
/ Ongoing, In progress

Town

Based upon the
community’s needs and
associated risks, staff
Emergency Management,

Fire and Rescue, Law
Enforcement, Parks and
Recreation, Building
Inspections

Department, and Planning
and Zoning at adequate
levels as determined by

Town

Administration.

All

Town Manager /In

5,6/ B.1-B.5
progress

Town

Continue support of the
Virginia Department of
Forestry’s FIREWISE
program.

Medium
changed to
low priority
due to low

applicability in
Town

Fire

Town staff with County
Emergency Management
and DOF / in progress
limited applicability

5,6/A.1-A.6, D.1-D.4

DOF and County

Review and develop land
development ordinances
that facilitate mitigation of
hazards and
responsiveness to
emergencies during
disasters

All

Town planning Department

3/A1,B.1-B5 / In progress, newly added

Town

Table 6.9 - Town of Front Royal Action Plan to Implement Mitigation Strategies
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City of Winchester

Table 6.11 - City of Winchester Action Plan to Implement Mitigation Strategies

City of Winchester
Mitigation Action Priority Goals (1-6)/ Responsible
Hazard(s) . (1-6) P Funding Source
Actions (A-D) Dept/ Status
Procure and install backup
generators for lift stations H Al Al Emergency Management VDEM
for wastewater treatment Initiated / In progress

plants

Create an educational
program and administer it
throughout the community
targeting residents within H All 3,6, 6/A.1,D.1-D.4

the City relating to all

hazards including pandemic
influenza.

Emergency Management

Initiated / In progress Locality and VDH

Create a local informational
brochure and distribute the
brochure throughout the
community to better inform M All 6 /A.1-A.6
the community with regard
to local emergency
preparedness information.

Emergency Management

Initiated / In progress VDEM

Create a Public Education
Program within the public
and private schools within
the community that will
provide disaster M All 1,6/A.1-A.6,D.1-D.4
preparedness information to
the student bodies that can
be utilized within their
individual homes.
Create a knowledgeable
group of speakers within the
community that can be
available to present
programs regarding L All 6/A.1-A.6
Emergency Management
Principles and Concepts to
groups within the
community.

Emergency Management

Initiated / In progress Locality, VDEM

Emergency Management VDEM
Initiated / In progress

Conduct public education
program throughout the City

to residents and businesses Emergency Management

relating to the "Shelter L Al 6/A1-AB Initiated / In progress VDEM
Assignments and
Management."
Consider participating in the Storms,
StormReady Program Hurricane, Emergency Management .
sponsored by the National L Tornado, 6/8.5 Initiated / In progress VDEM, Locality
Weather Service. Winter Storm
Develop plans that will
provide continuity of Emergency Management
operations for Public Safety H All 3/B.1-B.5 >rgency 9 Locality, VDEM
Initiated / In progress
and other related
disciplines.
Develop a comprehensive
debris management plan as H All Al Emefrlgency Management VDEM, VDOT, Locality
an annex to the Emergency Initiated / In progress

Operations Plan.
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Table 6.11 - City of Winchester Action Plan to Implement Mitigation Strategies (continued)

City of Winchester
Mitigation Action Priorit Goals (1-6 Responsible i
& g Hazard(s) . (1-6)/ P Funding Source
Actions (A-D) Dept/ Status
Provide training
opportunities to local zoning
and building code officials in L All Al Emergency Management Localit
subject materials such as Initiated / In progress Y
damage assessment and
mitigation.
Staff the Departments of
Emergency Management,
Public Safety and other Emergency Management
associated departments at L All All Initiated / In progress Locality, VDEM
levels that are adequate to
support Emergency
Program.
Consider providing
necessary electrical hook-
ups including wiring and Emergency Management
switches to allow ready M All All Initiated / In progress Locality, VDEM
access and connection of
emergency generators to
key critical oublic facilities.
Continue to develop and
enhance the utilization of Emergency Management .
the Reverse 9-1-1 calling M Al Al Initigted)// In progress Locality, VDEM
system.
Continue work on the
development and
administration of Public
Education Programs to M All Al Emergency Management Locality, VDEM
better educate and prepare Initiated / In progress ’
the community to deal with
natural and man-made
disasters .
Investigate all schools
prioritizing those used as Emergency Management
community shelters for L All All Initiated / In progress Locality, VDEM
resistance to all natural
hazards.
Review and investigate all
flood-prone areas within the
100 year floodplain area L Flood 2/ B‘l'g'ls_’DC“' 1-C4, ETnelt:g?:?/I l'\:"’g;igfens‘:”t Locality, VDEM
and incorporate mitigation i
measures where possible.
Provide NOAA weather
radios to all public facilities Emergency Management
to permit ready access to L All All Initigted)// In progress Locality, VDEM
weather issued weather
statements .
Create training opportunities
for staff to increase their Emergency Management
knowledge and ability to use H All All o1 lgmatg 4t pgrogresé Locality, VDEM
GIS for emergency
management.
Provide National Incident
Management System and
Incident Command System Emergency Management
training to all emergency H All All Initigated)// In progress Locality, VDEM
response personnel and
other key support
personnel.
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Table 6.11 - City of Winchester Action Plan to Implement Mitigation Strategies (continued

materials incidents by all
emergency response
personnel.

progress

City of Winchester
Mitigation Action Priority Goals (1-6)/ Responsible
Hazard(s . Funding Source
(s) Actions (A-D) Dept/ Status &
Inspect and clear debris
from storm water drainage
systems to prevent property
damage from localized M All All ETneltrlg‘f:;)/’ l'\:a?f)gfe”;:”t Locality, VDEM, VDOT
flooding created by blocked prog
inlets and transmission
systems.
Continue to administer
building and zoning _ _ . .
regulations to insure M Flood 3/B.1 g' 2’ b1 Plannlnrgolrgl:;ed /in Locality, VDEM
proper development within : prog
flood prone areas.
Evaluate existing storm
water systems to
determine if it is adequate L Flood 2/D.1-D.4 ETneitrig?;?I/ Il\r/llar:ﬁgreerggnt Locality, VDEM
for existing and future prog
flood hazards.
Review and modify the
Emergency Operations
Plan to better address the . "
response to hazardous L Al 3/C1-C4,DA-D4,B2 Planning Initiated/ In Locality

Table 6.11 — City of Winchester Action Plan to Implement Mitigation Strategies
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Northern Shenandoah Valley Regional Commission

Table 6.12 - NSVRC Action Plan to Implement Mitigation Strategies

Town of Edinburg

Mitigation Action Priority Goals (1-6 Responsible Dept
Hazard(s) . (1-6)/ P Pt/ Funding Source
Actions (A-D) Status
Assist localities is
meeting requirements of H Drought ca NSVRC Staff work with Commission,
the Water Supply Plan 9 VA DEQ VDEQ
Update
S . Commission
Maintain hazard NSVRC Staff work with ) ’
mitigation plan/data H Al A4-6 FEMA/VDEM Counties and
VDEM
Maintain hazard Commission
mitigation online portal M All A4-6 NSVRC Staff ’
VDEM
and web apps
Work with localities on Commission Staff with Commission
meeting CRS L Flood B2 County Emergency '
) VDEM
requirements management and DOF

Table 6.12 — NSVRC Action Plan to Implement Mitigation Strategies
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Chapter 7: Plan Maintenance

This Chapter discusses how identified mitigation strategies will be implemented by participating
jurisdictions and how the Plan will be evaluated and updated over time. This section also discusses how
the public will continue to be involved in the hazard mitigation planning process. The overall goal is for
the Plan to remain a living document. This section was updated as part of the 2012 Hazard Mitigation
Plan Update.

Per the FEMA guidance (October 2011) FEMA will accept the planning process as defined by the
community. The collaborative nature of the steering committee, public, and local officials have been
integral in the development and preparation of this Plan update including the format, mitigation
strategies, focus on a website (www.NSVemergency.org ) as well as other aspects throughout the

planning process.

The 2018 revision of the NSV Regional Hazard Mitigation Plan is expected to be adopted by participating
jurisdictions in early Spring 2018, prior to the April 8" expiration. The governing body of each locality
will be responsible for adopting the Mitigation Plan. Each governing body has the statutory authority to
promote actions to prevent the loss of life and property from natural hazards.

The Plan has been endorsed by each local government, via the representative assigned under the
jurisdictional Memorandum of Agreement. The next step is for NSVRC staff to submit the Plan to the
Virginia Department of Emergency Management (VDEM). The VDEM will then submit the plan to the
Federal Emergency Management Agency (FEMA) for review and approval. Following FEMA approval, the
local governments will formalize their adoption of the approved Plan through a letter or resolution.
NSVRC staff is working with the MOA assigned steering committee representatives, to schedule the
work sessions and offer opportunity for adoption at Council and Board sessions throughout February,
March and April 2018. Before April, 8 2018, the NSVRC will have a detailed schedule for each date the
Plan will be on the agenda for adoption by a locality. This schedule for each locality is presented below
based on the most current data available. A representative from the Hazard Mitigation Planning Team
will be present for any questions.

Chapter 7: Plan Maintenance Page 155



http://www.nsvemergency.org/

Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Table 7.1 - Northern Shenandoah Valley Region 2018 Hazard Mitigation
Plan Adoption Schedule
Locality Work Session Scheduled for Adoption
Clarke County 04/2/2018 - 10am 09/18/2018 — 1pm
Berryville 09/11/2018 — 7:30pm 10/09/2018 - 7:30pm
Boyce 09/04/2018 — 7:30pm 10/02/2018 — 7:30pm
Frederick County 09/12/2018 - 7:15pm 09/26/2018 - 7:15pm
Middletown 09/10/2018 — 7pm 10/08/2018 — 7pm
Stephens City 09/04/2018 — 7:30pm 10/02/2018 — 7:30pm
Page County 09/18/2018 — 7pm 10/16/2018 — 7pm
Luray 09/10/2018 — 7pm 10/08/2018 — 7pm
Shenandoah 09/04/2018 — 10am 10/09/2018 — 10am
Stanley 09/12/2018 — 7:30pm 10/10/2018
Shenandoah County 09/25/2018 — 7pm 10/23/2018 — 7pm
Edinburg 09/11/2018 — 7:30pm 10/09/2018 - 7:30pm
Mount Jackson 09/11/2018 — 7:30pm 10/09/2018 - 7:30pm
New Market 09/17/2018 — 7:30pm 10/15/2018 — 7:30pm
Strasburg 09/11/2018 — 7:30pm 10/09/2018 - 7:30pm
Toms Brook 09/13/2018 — 7pm 10/11/2018 — 7pm
Woodstock 09/04/2018 — 7:30pm 10/02/2018 — 7:30pm
Warren County 09/04/2018 —9am 09/18/2018 — 7pm
Front Royal 09/11/2018 — 7pm 10/09/2018 - 7pm
Winchester city 09/11/2018 — 7pm 10/09/2018 - 7pm

Table 7.1 — Northern Shenandoah Valley Region 2018 Hazard Mitigation Plan Adoption Schedule

All resolutions for adoption of the plan are in Appendix of this Plan. Public comment was solicited during
the drafting of the plan revision and prior to adoption by each participating jurisdiction. Local
emergency management officials, planners and NSVRC staff were available to discuss the project at all
meetings and hearings.

Each jurisdiction participating in this Plan is responsible for implementing specific mitigation actions as
prescribed in the previous chapter. Each action has been assigned to an agency, local government, or
where possible, a point of contact that will be a resource for future committee reviews to contact
regarding the status of a strategy. Because the locality-specific mitigation actions are directed
specifically for each local government, the jurisdictions in the NSV planning region have adopted their
locally specific Mitigation Strategy section of the Plan separately. Separate adoption of locally specific
actions is required so that each jurisdiction is not responsible for the action(s) of the jurisdiction
involved in the planning process. Separate adoption of locally specific actions also allows for each
jurisdiction to retain flexibility over its prioritized strategies within the overall plan in between each five-
year update of the Plan. Therefore, individual jurisdictions may update that specific section of the Plan
individually, without meeting with the remainder of the Hazard Mitigation Committee.

Some mechanism of annually tracking status (example surveys, etc.) will be implemented to report
strategy status to the regional steering committee. The NSVRC or designated committee member(s) will
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maintain annual database documenting strategy status such as if the strategy has been completed, is
on- going, or revised. Details of the annual activities are provided below.

Future 5 year cyclic updates were determined by the steering committee to include the following at a
minimum:

= Evaluate the Plan and strategies at the end of each calendar year Survey localities regarding
strategy status and provide suggestions for funding, etc.

= The NSVRC staff, as guided by the steering committee, will issue the survey, review responses,
and report findings to all participating jurisdictions, maintain on file in a central database at
NSVRC, and report survey findings and recommendations to the VDEM annually.

= The annual Hazard Mitigation update report will be submitted to VDEM and FEMA, as well as
summarized on the NSVRC website (www.NSVregion.org), making available for public

dissemination and comment.

e The NSVRC staff will issue a media release annually that the results of the surveys of local and
regional mitigation strategies are complete and available for comment on the website. If the
steering committee determines sufficient public interest is initiated in response to the survey
results, a public meeting may be held to solicit additional comments.

* The results of any public comments will be included in the annual reporting submitted to
VDEM.

= NSVRC staff, as guided by the steering committee, will issue updates and mitigation strategy
findings to local businesses, academia, local and regional planning staff, and any state agencies.

* The steering committee will meet twice a calendar each year after the Plan update is approved
by FEMA (starting May 2018) and determine if the frequency should be more often based upon
needs.

* The results of the findings from the steering committee survey will be included in the NSVRC
annual report. The findings will also guide the NSVRC staff work plan annually to ensure
support to localities to achieve regional and local mitigation strategies.

e Other annual reviews during the 5-year cycles may include recommendations by state and
federal agencies.

* The next formal 5-year Plan update in 2022 will provide a summary of the annual findings.

e The annual survey results will be presented to the Board of Commissioners of the NSVRC
representing the participating. Other outreach efforts, as determined appropriate by the
steering committee may include presentations and surveys on the NSVemergency website.
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= Annual surveys and evaluations for each update by NSVCR staff as guided by the steering
committee will also include identification of and a review of any new relevant or pertinent
reports, plans, or data that affect natural hazard planning for that community. For example, the
annual updates will survey each locality for updated comprehensive or capital improvement
plans. As appropriate, the NSVCR planning staff may assist each locality with narrative to
update their locality-specific or regional plans to reflect pertinent sections of this Plan, as
appropriate.

= The Plan update and evaluations will be issued to the localities and interested stakeholders, by
NSVRC staff, as directed by the steering committee, and will include a schedule of the Plan
review meetings, current attendees, and an invitation to participate. In addition, the Plan
update shall include the title and name of each contact person, how each locality participated
to date. The meetings will also be announced to the general public through NSVRC media
releases. To afford various groups and interested citizens the opportunity to participate in the
update at specific dates and times.

e During the process of this Plan update, the NSVRC staff monthly meetings included
summaries of this Plan to identify any potential overlap with other regional or local
projects or Plans. Where possible, plans prepared during the time of this update were
revised to reflect the 2012 hazard mitigation Plan update. In the future updates, the NSVRC
Executive Director will ensure that hazard mitigation plan is discussed at a minimum
quarterly annually during NSVRC staff meetings to raise awareness amongst staff where
cross over occurs in other program areas between projects and this Plan. In addition,
locality-specific or regional plan updates NSVRC staff is aware of will be encouraged to
include relevant sections of this Plan update. For example, NSVRC staff discussions may note
overlap between natural hazard mitigation planning and community development and housing
(property acquisition and improvement efforts), and transportations planning (example road
and bridge improvements), and natural resource planning efforts (example stormwater
efforts). Regional and local plans, projects, and programs will be updated to reflect pertinent
sections of this Plan update.

The annual surveys and updates of the Plan will be coordinated by the NSVRC hazard mitigation
planning staff, and reported by Brandon Davis, Executive Director. The Executive Director will identify
the responsible staff to meet the requirements of the annual updates, monitoring implementation, and
evaluating effectiveness of the Plan. The NSVRC staff will work under the guidance of the hazard
mitigation steering committee and report all findings through the steering committee. The steering
committee will determine the survey questions and other mechanisms to interview participating
jurisdictions regarding the effectiveness of the monitoring the Plan (through annual surveys and reports
of findings); evaluating the effectiveness of the Plan and revise protocol as best meets the guidance of
the steering committee. In addition the NSVRC hazard mitigation planning staff will coordinate with the
steering committee to update and revise the Plan every five years. The executive director of NSVRC shall
submit the Plan update to VDEM annually as approved by the steering committee by March starting
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March 2014. The participating jurisdictions will be provided with an opportunity to add representatives
to the steering committee annually.

The 2022 Plan update that will compile the annual findings, updates, and evaluations will also include
the following: each participating locality's review and revisions to the Plan, what documents and plans
the locality revised to reflect the 2018 Plan update, progress in local mitigation efforts, and changes in
strategy priorities. NSVRC on behalf of the localities or the localities will resubmit if to the state and the
state will review and advance it to FEMA for approval in order to continue to be eligible for mitigation
project grant funding.

A review of the progress on the 2012 local mitigation strategies was completed as part of this Plan
update. In general, most localities have made some progress on their 2012 mitigation strategies,
through ordinance reviews, floodplain reviews and management, GIS implementation, and
development.

For each identified action, potential funding sources have also been listed that may be used when the
jurisdiction begins seeking funding for implementation of the action. These funding sources are not
meant to be the only potential funding sources or strategies, but do provide an initial starting point for
new projects, as well as projects already in progress. As part of the Hazard Mitigation Steering
Committee tracking strategy process, needs for funding can be revisited and updated as needed. It will
be the responsibility of each participating jurisdiction to determine additional implementation
procedures beyond the Mitigation Action SubPlan, listed in this Plan. Individual localities will be
responsible for integrating the Plan into other planning documents, processes or mechanisms such as
comprehensive or capital improvement plans, where appropriate. Local officials, planners, and
emergency management staff are encouraged to continue to advocate for review and inclusion of
identified mitigation strategies into relevant local plans and ordinances, as necessary.

Periodic revisions and updates of the Plan are required to ensure that the goals and objectives of the
Plan are kept current, taking into account potential changes in hazards vulnerability and mitigation
priorities. This will also include updates to the list of critical facilities. An additional update that will be
addressed is the compliance with any new state and federal regulations that could affect the mitigation
strategies.

In addition to annual updates conducted by review through the Regional Hazard Mitigation Steering
Committee, or designee, this Plan is mandated for a five-year update in 2023. Any increases in
population, development, natural setting, urban areas, and new technology for assessing hazards or
reducing risks from hazards will be included. In addition, the five-year update will also include any FEMA
mapping revisions, or maps where there previously was a lack of coverage. The 2018 update of the NSV
Regional Hazard Mitigation Plan will be required to be adopted by all participating jurisdictions. Any
local amendments adopted individually will be incorporated into the 2018 updated Plan.

NSVRC and or the Regional Hazard Steering Committee will be responsible for the continued
coordination of the annual monitoring of this plan. The Emergency Management Coordinator from each
County and the City will provide annual updates to the Committee and or NSVRC staff for an annual
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report to VDEM. The yearly reports will be compiled at the end of each calendar year, or as identified by
the Hazard Mitigation Committee. If any of the Counties or Towns that participated in this planning
effort wishes to not participate in future updates of the Plan, they must notify NSVRC Executive Director
in writing.

To facilitate the localities with grant writing, the annual reviews of this Plan will include a listing of any
and all new disaster declarations. Annual losses will be reported by the County and City Emergency
Management Coordinators. NSVRC staff will maintain the documentation for the annual reviews of the
Plan and house them in a central location, available to all participating localities. These annual updates
will serve as the basis for the future 2018 update to the NSV Regional Hazard Mitigation Plan. The
NSVRC staff will review the results of the annual survey and evaluations and ensure localities are
informed of opportunities to revise plans to incorporate regional and local hazard mitigation updates
and reference this Plan and future iterations.

The results of the five-year review will be summarized in a report prepared by NSVRC staff and reported
to the Board of Commissioners for the NSVRC, or to a designated committee. This annual reporting will
include summary of any strategy changes in the Plan, an evaluation of the effectiveness of the Plan, and
recommendations by the localities, as appropriate. To be included in future updates of the Plan, as
information becomes available, is an assessment of climate change and the impacts to the NSV Region.
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Appendix A - Memorandum of Agreement/Sample Adoption Agreement
Memorandum of Agreement:
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Clarke County MOA:
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Frederick County MOA:




Northern Shenandoah Valley Region Multi-Jurisdictional Hazard Mitigation Plan Update

Page County MOA:
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Shenandoah County MOA:
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Warren County MOA:
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City of Winchester MOA:
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Sample Adoption Resolution:

MODEL RESOLUTION ADOPTING A NATURAL HAZARDS
MITIGATION PLAN FOR NORTHERN SHENANDOAH VALLEY
COMMUNITIES:

WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local
governments develop and adopt natural hazard mitigation plans in order to receive certain
federal assistance, and

WHEREAS, a Hazard Mitigation Plan Update Steering Committee comprised of
representatives from Clarke County, Frederick County, Page County, Shenandoah County,
Warren County, the City of Winchester, was convened in order to study the Northern
Shenandoah Valley’s risks from and vulnerabilities to natural hazards, and to make
recommendations on mitigating the effects of such hazards on the Northern Shenandoah
Valley; and

WHEREAS, a request for proposals was issued to hire an experienced consulting firm
to work with the steering committee to develop a comprehensive natural hazard mitigation
plan for the Northern Shenandoah Valley; and

WHEREAS, the efforts of the steering committee members and the Northern
Shenandoah Valley Regional Commission, in consultation with members of the public, private
and non-profit sectors, have resulted in the development of a Hazard Mitigation Plan for the
Northern Shenandoah Valley including (jurisdiction name).

NOW THEREFORE, BE IT RESOLVED by the (governing board’s name) that the
Hazard Mitigation Plan dated () is hereby approved and adopted for the (jurisdiction
name). A copy of the plan is attached to this resolution.

ADOPTED by the (County) this ___ day of , 2018.

APPROVED:

(Chairman, Board of Supervisors)

ATTEST:

(Clerk of the County)
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Appendix D - Public Outreach Questions & Results

Please rate your level of concern, regarding the risk of the following
natural disasters affecting YOUR community.

B Very Concerned M Somewhat Concerned M Neutral M Mot Very Concemed [l No Concemn

0

20

Drought Earthquake Flood Landslide/Debris Wildfire

Please rate your level of concern, regarding the risk of the following
natural disasters affecting YOUR community.

B Very Concernsd (MM Somewhat Concerned O Meutral M NotVery Concemsd [l No Concemn

Ell]

20

Drought Earthquake Flood Landslide/Debris Wildfire

High Winds

High Winds

Severe winter weather

Severe winter weather
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Are you concerned about any hazard that was not listed in the previous
question? If so, please list them here:

County landfill

terrorism and influx from DC

Long term disruption to power grid- natural or man-made

N/A

Power grid failure, Pandemic

Asteroids, Volcano eruption, Air Pollution, Water Contamination, Solar Flares.
Hazardous material spill or leak

Public Health related Emergency

Long-term power outage

Muclear diaster; health epidemics such as influenza, Ebcla, etc.

Has your community ever experienced any of the hazards listed above?
If so, how would you rate your community official’s response in
providing emergency relief?

responses

@ My community responded VERY
WELL.

& My community responded WELL, but
there is room far improvement.

My community responded POORLY.
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Have you ever received information about how to make members of
your household and your home safe from natural disasters?

76 responses

@ Vs
& No
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A number of activities can reduce your community's risk from natural
hazards. These activities can be both regulatory and non-regulatory.
Please check the box that best represents your opinion of the following
strategies to reduce the risk and loss associated with natural disasters.

I Agree [ Meutral Disagree I Mot sure

LLLLLLL

(=]

I support local efforst to | support protecting I would be willing to | support steps to | suppart improving the | support the | support polocies to

develop Hazard histeric and cultural make my home more safeguard the economy  disaster preparedness  development and prohibit development in

Mitigation Plans structures disaster resistant following a natural of local schools maintenance of an areas subject to natural
disaster inventory of at-risk disaster

building and infrastucre
In the following list, please check those activities that you have done in
your household, plan to do in the near future, have not done, or are
unable to do. (Please check one answer for each preparedness activity)

I Have done M Flanto do Not done [l Plan to do
60
40
20
g i Had i i
Amtended meetings or  Talked with members Developed a Prepared a Disaster ad somane from your — prapared your home by~ Discussed or created a
received written of your household about  Household/Family Supply Kit (food, water, houselhold trianed in having smoke detectors  utulity shutoff
information on natural what to do in case of a Emergency Plan in order  batteries, other first aid/CPR. on each level of your procedure in the event
disasters or emergency  natural disaster or to decide what emergency items) . house. of a natural disaster.
preparedness. EIMErgency. everyone would do in
the event of a natural
disaster.

Please feel free to leave any additional comments in the space provided:

4 responses

There's quite a bit of reom for improvement for community level disaster preparedness in the Winchester/Frederick
areas- from better organizing neighborhoods to coordinate & respond to needs in times of crisis, pet/animal-rescue
emergency response along with professionalizing the entire fire fighting/life saving system (shift from volunteer to
professional career paid positions), finally reduce reliance on military denations in law enforcement because these
will most certainly be what will roll out in to our neighborhoods should a large scale disaster strike! No buefio! p.s.
the last multiple choice question above has a typo- ...in the event...

Winchester City cant even remove moderate amounts of snow from city streets, snow removal trucks don't even
have chains, expect no improvements with disaster response.

Board of Supervisors needs to support and get personally invelved in local disaster drills.

LEPC should be more accessible to the public. Seems it works in a vacuum
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Appendix E - Meeting Agendas/Minutes
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Appendix F - NFIP Repetitive Loss Properties

Northern Shenandoah Valley Region NFIP Repetitive Loss Properties
Zon Insur Building Total
Locality Occupancy ed Building Losses | Total Paid | Average Paid
e Value
(Y/N) Payment

SINGLE | EM $48,986.4

BASYE FMLY G N $37,486.40 $11,500.00 2 0 $24,493.20
SINGLE $21,210.7

BASYE FMLY A N $21,210.73 $0.00 3 3 $7,070.24
SINGLE $42,511.7

BERRYVILLE FMLY C N $38,573.14 $3,938.64 2 8 $21,255.89
SINGLE $158,846.

BERRYVILLE FMLY C N | $109,240.61 $49,606.10 2 71 $79,423.36
SINGLE $18,353.1

BERRYVILLE FMLY C N $18,259.78 $93.40 2 8 $9,176.59
SINGLE $32,179.8

BERRYVILLE FMLY A N $32,179.80 $0.00 2 0 $16,089.90
SINGLE $12,958.5

BERRYVILLE FMLY C N $6,832.25 $6,126.25 2 0 $6,479.25
SINGLE $82,298.4

CLARKE COUNTY FMLY C N $65,798.45 $16,500.00 3 5 $27,432.82
SINGLE $22,535.3

DEER RAPIDS FMLY A N $19,442.79 $3,092.60 2 9 $11,267.70
SINGLE $52,397.5

EDINBURG FMLY A N $49,139.14 $3,258.41 3 5 $17,465.85
SINGLE $100,740.

EDINBURG FMLY | AE N $98,682.57 $2,058.30 2 87 $50,370.44
SINGLE $52,297.1

EDINBURG FMLY A N $39,454.21 $12,842.93 2 4 $26,148.57
SINGLE $31,228.6

EDINBURG FMLY A N $24,068.08 $7,160.56 2 4 $15,614.32
SINGLE $32,085.5

EDINBURG FMLY A N $32,085.58 $0.00 3 8 $10,695.19
SINGLE $39,132.9

EDINBURG FMLY A N $39,132.97 $0.00 3 7 $13,044.32
SINGLE $107,411.

EDINBURG FMLY A N | $101,612.26 $5,798.84 2 10 $53,705.55
SINGLE $16,280.0

EDINBURGH FMLY X N $14,639.46 $1,640.55 2 1 $8,140.01
SINGLE $48,171.9

EDINBURGH FMLY | AO4 N $27,771.92 $20,400.00 3 2 $16,057.31
SINGLE $85,602.9

ESTATES FMLY | A28 N $78,702.98 $6,900.00 5 8 $17,120.60
SINGLE $12,544.3

FLINT FMLY | A N | $12,544.35 $0.00 2 5 $6,272.18
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)

SINGLE

FRONT ROYAL FMLY A N $42,228.85 $14,984.06 2 $57,212.91 $28,606.46
SINGLE

FRONT ROYAL FMLY A N $22,712.80 $0.00 2 $22,712.80 $11,356.40
SINGLE

FRONT ROYAL FMLY A N $69,558.68 $23,863.05 2 $93,421.73 $46,710.87
SINGLE

FRONT ROYAL FMLY B Y $47,974.33 $10,000.00 2 $57,974.33 $28,987.17
SINGLE

FRONT ROYAL FMLY C N $28,083.32 $9,982.38 2 $38,065.70 $19,032.85
SINGLE

FRONT ROYAL FMLY A21 N $38,620.23 $3,548.94 2 $42,169.17 $21,084.59
SINGLE

FRONT ROYAL FMLY A N $53,460.53 $1,730.04 3 $55,190.57 $18,396.86
SINGLE

FRONT ROYAL FMLY A N $72,506.05 $30,712.46 3| $103,218.51 $34,406.17
SINGLE

FRONT ROYAL FMLY A28 N $64,153.61 $54,184.38 2| $118,337.99 $59,169.00
SINGLE

FRONT ROYAL FMLY AE N $58,806.23 $8,889.18 3 $67,695.41 $22,565.14
SINGLE

FRONT ROYAL FMLY B N $57,025.77 $11,129.48 3 $68,155.25 $22,718.42
SINGLE

FRONT ROYAL FMLY AE N $53,821.61 $0.00 2 $53,821.61 $26,910.81
SINGLE

FRONT ROYAL FMLY A28 N $81,268.11 $18,346.10 2 $99,614.21 $49,807.11
SINGLE

FRONT ROYAL FMLY A21 N $74,483.90 $0.00 3 $74,483.90 $24,827.97
SINGLE

FRONT ROYAL FMLY A N $20,440.77 $954.80 2 $21,395.57 $10,697.79
SINGLE

FRONT ROYAL FMLY A Y $36,533.96 $0.00 2 $36,533.96 $18,266.98
SINGLE

FRONT ROYAL FMLY B N $85,036.52 $38,973.50 2| $124,010.02 $62,005.01
SINGLE

FRONT ROYAL FMLY A N $51,532.64 $21,332.26 2 $72,864.90 $36,432.45
SINGLE

FRONT ROYAL FMLY A N $85,348.89 $10,000.00 2 $95,348.89 S47,674.45
SINGLE

FRONT ROYAL FMLY AE N $156,457.05 $82,782.95 4| $239,240.00 $59,810.00
SINGLE

FRONT ROYAL FMLY A N $2,520.81 $15,367.90 2 $17,888.71 $8,944.36
SINGLE

FRONT ROYAL FMLY B N $30,109.52 $19,158.51 2 $49,268.03 $24,634.02
SINGLE

FRONT ROYAL FMLY A24 N $56,053.80 $11,104.50 4 $67,158.30 $16,789.58
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)

SINGLE

FRONT ROYAL FMLY A21 N $57,343.28 $20,851.96 $78,195.24 $26,065.08
SINGLE

FRONT ROYAL FMLY A N $27,813.52 $0.00 $27,813.52 $13,906.76
OTHR-

FRONT ROYAL NONRES A N $71,454.94 $12,362.50 $83,817.44 $41,908.72
SINGLE

FRONT ROYAL FMLY A N $76,935.58 $27,120.62 $104,056.20 $34,685.40
SINGLE

FRONT ROYAL FMLY B N $22,060.01 $6,000.00 $28,060.01 $14,030.01
SINGLE

FRONT ROYAL FMLY A N $114,550.35 $28,400.00 $142,950.35 $35,737.59
SINGLE

FRONT ROYAL FMLY A N $58,627.69 $8,326.50 $66,954.19 $33,477.10
SINGLE

FRONT ROYAL FMLY A28 N $14,647.04 $13,115.07 $27,762.11 $13,881.06
SINGLE

FRONT ROYAL FMLY A28 N $114,269.85 $9,081.16 $123,351.01 $41,117.00
SINGLE

FRONT ROYAL FMLY AE N $118,360.77 $4,612.88 $122,973.65 $20,495.61
SINGLE

FRONT ROYAL FMLY A N $30,912.86 $0.00 $30,912.86 $15,456.43
SINGLE

FRONT ROYAL FMLY A25 N $47,096.10 $9,557.24 $56,653.34 $18,884.45
SINGLE

FRONT ROYAL FMLY B N $53,893.18 $13,525.00 $67,418.18 $22,472.73
SINGLE

FRONT ROYAL FMLY B N $126,988.71 $30,647.00 $157,635.71 $52,545.24
ASSMD

FRONT ROYAL CONDO B Y $18,671.02 $7,226.05 $25,897.07 $12,948.54
SINGLE

FRONT ROYAL FMLY A28 N $68,948.69 $46,237.00 $115,185.69 $38,395.23
SINGLE

FRONT ROYAL FMLY AE N $27,190.12 $0.00 $27,190.12 $13,595.06
SINGLE

FRONT ROYAL FMLY B Y $7,777.15 $4,833.53 $12,610.68 $6,305.34
SINGLE

FRONT ROYAL FMLY B N $3,299.84 $0.00 $3,299.84 $1,649.92
SINGLE

FRONT ROYAL FMLY A N $48,278.80 $18,518.66 $66,797.46 $33,398.73
SINGLE

FRONT ROYAL FMLY B N $37,032.55 $18,400.13 $55,432.68 $27,716.34
SINGLE

FRONT ROYAL FMLY A N $18,863.48 $15,297.64 $34,161.12 $17,080.56
SINGLE

FRONT ROYAL FMLY A N $57,872.32 $18,019.44 $75,891.76 $37,945.88
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)

SINGLE

FRONT ROYAL FMLY B N $51,882.70 $16,776.45 $68,659.15 $34,329.58
SINGLE

FRONT ROYAL FMLY A N $21,702.10 $18,398.89 $40,100.99 $8,020.20
SINGLE

FRONT ROYAL FMLY EMG N $24,901.19 $1,923.93 $26,825.12 $13,412.56

FRONT ROYAL SINGLE

WAR FMLY A Y $17,199.05 $0.00 $17,199.05 $8,599.53

JHNSTN MAG SINGLE

DIST FMLY A N $123,316.85 $17,820.09 $141,136.94 $70,568.47
SINGLE

LURAY FMLY X N $46,689.02 $25,000.00 $71,689.02 $35,844.51
SINGLE

LURAY FMLY X N $33,603.53 $14,170.68 $47,774.21 $23,887.11
SINGLE

LURAY FMLY X N $6,576.97 $0.00 $6,576.97 $3,288.49
SINGLE

LURAY FMLY A N $30,692.91 $15,248.97 $45,941.88 $11,485.47
SINGLE

LURAY FMLY X N $61,629.10 $14,704.05 $76,333.15 $19,083.29
SINGLE

LURAY FMLY C N $23,641.91 $8,084.71 $31,726.62 $15,863.31
SINGLE

LURAY FMLY A N $97,846.39 $19,201.69 $117,048.08 $58,524.04
SINGLE

LURAY FMLY A N $113,815.74 $41,301.70 $155,117.44 $77,558.72
SINGLE

LURAY FMLY AE N $4,966.22 $0.00 $4,966.22 $2,483.11
SINGLE

LURAY FMLY A N $50,778.89 $6,359.93 $57,138.82 $28,569.41
SINGLE

LURAY FMLY A N $50,856.82 $20,000.00 $70,856.82 $35,428.41
SINGLE

LURAY FMLY X N $28,857.11 $10,105.98 $38,963.09 $19,481.55
SINGLE

MAURERTOWN FMLY A Y $53,313.14 $9,459.69 $62,772.83 $31,386.42
SINGLE

MAURERTOWN FMLY A Y $34,260.12 $5,406.80 $39,666.92 $19,833.46
SINGLE

MAURERTOWN FMLY C Y $85,966.36 $9,941.85 $95,908.21 $47,954.11
SINGLE

MAURERTOWN FMLY A N $45,968.57 $0.00 $45,968.57 $22,984.29
SINGLE

MAURERTOWN FMLY C N $164,568.00 | $108,732.45 $273,300.45 $91,100.15
SINGLE

MAURERTOWN FMLY A Y $44,344.07 $0.00 $44,344.07 $22,172.04
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)

SINGLE

MAURERTOWN FMLY A N $29,835.63 $6,058.04 $35,893.67 $17,946.84
SINGLE

MAURERTOWN FMLY A N $25,906.78 $9,023.16 $34,929.94 $17,464.97
SINGLE

MAURERTOWN FMLY A N $41,589.01 $0.00 $41,589.01 $20,794.51
SINGLE

MAURERTOWN FMLY A N $77,314.53 $12,388.95 $89,703.48 $44,851.74
SINGLE

MT JACKSON FMLY A Y $53,450.20 $0.00 $53,450.20 $17,816.73
SINGLE

NEW MARKET FMLY A N $52,117.76 $7,500.00 $59,617.76 $29,808.88
SINGLE

RILEYVILLE FMLY X N $13,673.85 $6,446.85 $20,120.70 $10,060.35
SINGLE

SHENANDOAH FMLY A N $16,915.87 $0.00 $16,915.87 $8,457.94
SINGLE

SHENANDOAH FMLY A Y $47,893.54 $25,605.42 $73,498.96 $36,749.48
SINGLE

SHENANDOAH FMLY A N $20,193.36 $3,985.40 $24,178.76 $12,089.38

SHENANDOAH SINGLE

CO FMLY C Y $138,868.08 $31,208.85 $170,076.93 $56,692.31

SHENANDOAH SINGLE

FARM FMLY A25 N $48,576.00 $15,767.00 $64,343.00 $32,171.50

SHENANDOAH SINGLE

SHRS FMLY A28 N $57,270.74 $0.00 $57,270.74 $28,635.37
SINGLE

STRASBURG FMLY A N $30,106.87 $3,400.00 $33,506.87 $11,168.96
SINGLE

STRASBURG FMLY A N $97,877.07 $0.00 $97,877.07 $48,938.54
SINGLE

STRASBURG FMLY A N $44,548.92 $1,063.32 $45,612.24 $15,204.08
SINGLE

STRASBURG FMLY A N $52,078.66 $14,652.00 $66,730.66 $33,365.33
SINGLE

STRASBURG FMLY A Y $55,186.92 $43,734.49 $98,921.41 $49,460.71
SINGLE

STRASBURG FMLY A N $29,371.77 $9,391.20 $38,762.97 $19,381.49
SINGLE

STRASBURG FMLY X N $55,763.82 $7,550.65 $63,314.47 $31,657.24
SINGLE

STRASBURG FMLY C Y $54,651.99 $30,267.40 $84,919.39 $42,459.70
SINGLE

STRASBURG FMLY C N $85,222.17 $28,361.31 $113,583.48 $56,791.74
SINGLE

STRASBURG FMLY A N $78,299.08 $3,200.00 $81,499.08 $27,166.36
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)

SINGLE

STRASBURG FMLY A N $85,527.05 $27,476.33 $113,003.38 $56,501.69
SINGLE

STRASBURG FMLY C Y $75,034.60 $51,971.29 $127,005.89 $63,502.95
SINGLE

STRASBURG FMLY A N $29,452.10 $0.00 $29,452.10 $14,726.05
SINGLE

STRASBURG FMLY A N $20,620.30 $0.00 $20,620.30 $10,310.15
SINGLE

TOMS BROOK FMLY A Y $25,267.18 $0.00 $25,267.18 $12,633.59
SINGLE

UPPERVILLE FMLY C N $26,708.47 $3,549.22 $30,257.69 $15,128.85

VALLEY RD SINGLE

LURAY FMLY A N $31,629.77 $7,274.77 $38,904.54 $19,452.27
SINGLE

WARREN FMLY A28 N $34,955.13 $15,496.95 $50,452.08 $25,226.04
OTHR-

WARREN NONRES A N $14,214.28 $5,470.11 $19,684.39 $9,842.20
SINGLE

WARREN FMLY A28 N $51,430.38 $0.00 $51,430.38 $17,143.46
SINGLE

WARREN FMLY A21 N $68,548.19 $14,215.04 $82,763.23 $27,587.74
SINGLE

WARREN CO FMLY B N $36,666.09 $4,600.00 $41,266.09 $20,633.05

WARREN SINGLE

COUNTY FMLY A N $39,824.39 $11,497.37 $51,321.76 $25,660.88

WARREN SINGLE

COUNTY FMLY A N $20,004.16 $9,408.25 $29,412.41 $14,706.21

WARREN SINGLE

COUNTY FMLY A N $47,923.80 $0.00 $47,923.80 $23,961.90
OTHR-

WINCHESTER NONRES A N $30,859.09 $72,704.13 $103,563.22 $34,521.07
SINGLE

WINCHESTER FMLY X Y $3,093.44 $127.41 $3,220.85 $1,610.43
OTHR- UN

WINCHESTER NONRES EMG K $0.00 $4,687.50 $4,687.50 $2,343.75
SINGLE UN

WINCHESTER FMLY EMG K $7,724.05 $7,737.24 $15,461.29 $7,730.65
OTHR-

WINCHESTER NONRES EMG N $20,962.17 $72,097.11 $93,059.28 $23,264.82
SINGLE

WOODSTOCK FMLY A N $56,800.00 $10,000.00 $66,800.00 $33,400.00
OTHR-

WOODSTOCK NONRES A N $13,001.63 | $322,900.00 $335,901.63 $167,950.82
SINGLE

WOODSTOCK FMLY X N $18,072.45 $6,800.00 $24,872.45 $12,436.23
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Northern Shenandoah Valley Region NFIP Repetitive Loss Properties (continued)
SINGLE
WOODSTOCK FMLY A Y $67,173.97 $14,308.17 2 $81,482.14 $40,741.07
SINGLE
WOODSTOCK FMLY A N $163,337.73 $23,584.43 2| $186,922.16 $93,461.08
SINGLE
WOODSTOCK FMLY A Y $32,716.08 $15,385.76 2 $48,101.84 $24,050.92
Northern Shenandoah Valley Region NFIP SEVERE Repetitive Loss Properties
FRONT ROYAL SINGLE
FMLY N/A N/A N/A N/A N/A N/A N/A
FRONT ROYAL SINGLE
FMLY N/A N/A N/A N/A N/A N/A N/A
FRONT ROYAL SINGLE
FMLY N/A N/A N/A N/A N/A N/A N/A
SINGLE
LURAY FMLY N/A N/A N/A N/A N/A N/A N/A

NFIP Repetitive Loss Properties — Source: Virginia Department of Emergency Management (VDEM)
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Appendix G - HAZUS-MH County 100 year Flood Global Assessments - (Town
Level/Census Block Analysis Results Available upon request, contact NSVRC - 540-636-8800)
Clarke County:
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Frederick County:
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Page County:
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Shenandoah County:
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Warren County:
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City of Winchester:
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Appendix H - HAZUS-MH Regional Hurricane Global Assessment
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Appendix I - Regional Earthquake (5mg) Global Assessment
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Appendix ] - Guide to Mitigation Strategies
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Appendix K - 2012 Mitigation Strategies
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