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Promulgation

The purpose of the Severe Weather Plan is to provide a guide for an effective and
coordinated response on the part of local government and supporting organizations in
the event of a severe weather emergency including hurgsanfloods, severe
thunderstorms, winter storms and extreme heat. The Severe Weather Plan is an Annex
to the City of Newport News Emergency Operations Plan (EOP) and includes more
detailed information, decisioimaking tools and research information to fgt
decision making.

The plan has been reviewed by the following City officials and is intended to be
approved by the City Council as an official policy document.

CynthiaD. Rahlf

Director of Emergency Management

City Manager

Chief R.B. Alley George Glazner,
Coordinator of Emergency Management Deputy Coordinator
Fire Department Division of Emergency Management
Michael Poplawski Michael Grinstead
Director ActingChief,

Parks, Recreation and Tourism Dept. Police Department
Reed Fowler

Director

Public Works Department
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I. Purpose

The purpose of this plan is to provide guidelines for managing severe weather events.

The plan covers a number of potential severe weather events. They are combined into

one annexsince severe weather rarely presents a single threat. For example, hurricanes

and severe thunderstorms are uniquely different events, however they can both

LINE RdzOS RIYIF3Sa FNBY KAIK gAYyRa FyR Ft22RAY
yet can also &ve elements of winter weather. This plan is an annex to the Newport

News Emergency Operations Plan.

Il. Scope and Risk

Scope

This plan addresses five types of severe weather which could affect Newport News.
Including:

1 Floodingg tidal, riverine, aul urban flooding from heavy rainfall

1 Hurricane or Tropical Storms

f WinterStormggay 26> A0S IyR b2NIQSI adSNA
1 Stormsg thunderstorms, tornadoes, derechos and lightning

1 Temperature Extremesheat or cold

While each is different in scope, magnitude and comitje the effect of all of these
events can be reduced to:

1 High Winds

High Water

Snow/Ice

Temperature Extremes

= =4 A

Risk
The cause and effects of the above types of severe weather are discussed in depth in
the 2016 update of the Hampton Roads Hazar%EATHs IN THE UNITED STATES ATTRIBUTED
Mitigation Plan, Section 4, Hazard Identification” 1q weaTHER CONDITIONS, 20002009 6
and Analysis. The following are excerpts from Winter St

Inter otorm

that plan in relation to these specific threats: Cold

HEAT
f NN has experienced 11 presidential Lightning

disaster declarations between 1996 and g
2016, all of which were weather related

Tornado )
Hurricane

Flood
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induding 8 for hurricanes/tropical storms and 3 for winter storms.

1 There is one high hazard dam Lee Hall Reservoir which is operated by NN
Waterworks and is key to providing drinking water for the peninsula.

1 Tropical Storms and Hurricanes78 storms have pmsed within 75 miles of
Newport News since records began in 1851. Two estimated as Category 3
hurricanes passed within 75 miles of the region (unnamed storms in 1879 and
1899), eight were Category 2 hurricanes, 16 were Category 1 hurricanes and 49
were tropical storms. The remainder were tropical or extrapical depressions.

1 In addition to the notable historical tropical storms and hurricanes affecting NN,
the mitigation plan also lists 26 reported flooding events between 192815,

(7 Coastal/Tidal fleding events, 19 other flooding events).

1 Sea level rise, combined with land substance, will result in more frequent and
deeper flooding in the future.

1 Tornadoes are very infrequent and tend to be EF 0 to EF 1 range, however there
have been at least threeFE3 tornadoes in surrounding counties since 1995.

1 Hampton Roads has experienced 23 significant winter storm events including
snow and ice storms, since 1995.

1 Though rare, an extreme straight line wind event called a derecho affected the
region in 2012 redting in significant power outages.

lll. Organization and Responsibilities
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Severe Weather
PRIMARY: Responsibilities for severe weather preparedness,
A Emergency Management response and recovery include:
SUPPORT: U Compliance with the guidelines set forth in the
A Codes Compliance/Zoning Emergency Operations Pland associated annexe
A Communications (911/311) U0 Implement Departmental COOP as needed
A Engineering U Situational and damage assessment
A Fire U  Alerting and Warning
A Health U Flood fighting/mitigation where applicable
A Human Service U Public information
A Police U Evacuation
A Planning i Roadway clearance
A Public Works U Rescue/Safety
A Schals U Traffic control
A Water Works U Mass care and sitering
COORDINATION: U Debris clearance
A All City departments U  Utility restoration
A VDEM/State/Federal agencies U Emergency repairs
A Public/Private Partners U Transition to long term recovery

IV. Concept of Operations

T

1

All activities performed under this annex will conform to the Newport News
Emergency Operations Plan.

Severe weather events ke varying times for warnings and emergency
preparedness/mitigation activities.

The National Weather Service has the primary responsibility for providing alerts
to local governments as well as issuing watches and waning to the public.

The Division of Emeegcy Management is responsible for monitoring and
alerting key departmental personnel of approaching severe weather.

The Emergency Communications Center is responsible for rapid onset/no notice
warnings and reporting of significant impacts which wouldgiga response by
city departments.

Threat Recognition and Notifications

Severe weather events are typically preceded by forecasts which can provide time for
some last minute preparations. This time also provides an opportunity to monitor the
developmaent of the weather and provide notification and warnings as they approach.
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Threat recognition and notifications occur throughout the year. For example:

G1 dZNNAR Ol yS &Sl az2yé¢ Aa FNRBY WdzyS m (2 b2@0SYo
through SeptemberDuring this time the National Hurricane Center produces daily

forecasts and tracking of active and developing storms. These forecasts typically provide
ASOSNIf RIreaQ y2G4A0S YR INB Y2yAG2NBR o6& 5
departments andkey officials are made by DEM whenever threatening storms are

predicted to effect the Hampton Roads area.

The likelihood of flooding, severe storms and other severe weather are possible
throughout the year and are typically predicted a day or more iraade. They are also
monitored by DEM staff as well as 911 and others via email, text, NOAA weather radio,
IPAWS, and the National Warning System (NAWAS).

The City of Newport News relays warning information from the National Weather
Service to city persoif YR NBIAAGSNBR OAGAT Sya @Al (K
email and text messages. These are not designed to replace, but supplement the
notifications provided from the National Weather Service disseminated via IPAWS,

NOAA Weather Radio and local newedia outlets. Many media and private services

Ff&2 LINRPOGARS GSEG FYyR SYFAf |fSNIa G2 NBIO
dispatchers also disseminate warning information to public safety personnel via the

radio system. Beginning in late 2017, Hot | €t SN a4 FTNRY (GKS /AlGe&Qa
provide automatic notifications to residents via the mass notification system. Additional
emergency related public information is also disseminated via all of the above sources.
Beginning in the fall of 2017, aass notification system will be available for residents to

aA3dy dzLJ G2 NBOSAGS |fSNIia FT2N¥ GKS OAaGeQa
provides notifications via voice calls, texts and email.

Protection Priorities and Critical Facilities

Protecion priorities as identified in the Emergency Operations Plan include:
Save Human Lives

Save Animals

Protect Property

Protect the Environment

Stabilize the Economy

Restore the Community

= =4 4 -4 8

There are two specific subsets in the above priorities which desadditional
attention, especially due to the potential for community wide effects from weather
events.

Vulnerable Populations:
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Vulnerable populations include a very broad range of people including, but not limited
to, those with access and functional nexdhe sick, elderly, and very young. In addition
there are residents and visitors to Newport News who may not be fluent in the English
language, as well as those who are homeless and/or those with temporary medical
conditions require additional assistance

While there may be a few areas where vulnerable populations are more likely to be
located, the fact is that they are found in every neighborhood and community within
Newport News. With the advances in home health care, as well as those once
O2yaARSNBR{&SRE | NB y2¢ 27T Syfficiedt2 Wedefdal St &

G0KSaS a@dzZ ySNIo6fSe¢ LILIzE I GA2ya NS fA(1Ste

numbers and locations change often.

Estimates of 25% to 33% or more of the population could ifah one of these
categories. Therefore it is incumbent upon us to be prepared to provide whatever
assistance we can reasonably provide to everyone during an emergency.

Examples of preparedness measures to assist those in need include the use of accessibl
bus transportation, accessible shelters with emergency power, partnerships with various
community groups, and muitingual public information. We also have a limited supply

of medical cots, wheelchairs, and related equipment for shelter operations.

DBV and the Peninsula Health District (VA DPH) use the EMPower database from the
Department of Health and Human Services to identify the potential needs of vulnerable

populations receiving assistance from programs administered by the Center for

Medicare Sences (CMS). Following a major disaster, VA DPH will request address
specific data in order to conduct health and welfare checks to ensure there are no

underserved persons. This detailed data is typically not released in advance due to
privacy laws.

Critical Facilities:

For purposes of this plan, these include emergency services facilities, medical facilities,
schools and daycares, adult and residential care facilities, governmental
communications, primary governmental offices and equipment storage aasasgell as
water and waste water facilities. Facilities related to other utilities are covered in other
plans but city responders will interface with the owners/operators of such facilities as
needed.

These facilities are located on the Newport News @$8m so their proximity to where
the affected areas are can be quickly identified and appropriate response and
notifications can be made.

2 N.
[fl
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Pre-event Actions

Preevent activities vary by department and lead time before the severe weather
begins. The ftdwing are examples:

1 Mitigation activities such as home buyouts, and promoting homeowner
mitigation measures.
1 Stormwater management activities such as collection, drainage, debris
clearance, etc.
Floodplain management including enforcement of buildingesodnd land use.
In advance of major storms:
o departmental staffs meet to discuss preparations and anticipated impact
o public information will be provided to inform citizens what actions they
should take to ensure their safety and to minimize property damage
0 departments take individual preparations including preposition of
equipment and increased staffing
o in the event significant impact is expected, the NN EOC will be staffed in
advance of the storm

= =

General Response Actions

Response activities during seee weather are somewhat limited to emergency

activities. During a storm, the primary responses are emergency calls for services like

downed wires, blocked or icy roadways, persons trapped, crashes, etc. During extreme
temperatures and extended periods wiiht power, the responses also include related

medical issues. Until these escalate to require evacuations, the need for emergency
sheltering, resources shortages, they are handled routinely. Incidents of larger
YIF3yAddzRS GNRARIISNI | Oerdgendy plang ¥ind th& Emergedicy OA (i & Q2
Operations Center (EOC) for coordination and resource support.

During very severe storms, conditions may limit or even prevent responders from
reaching persons needing assistance. The most frequent weather related issies ar
blocked or impassable roads and/or extremely high winds from a severe storms or
hurricane. To the extent actives can be conducted safely, Public Works will clear access
to the emergency scene and/or remove any storm water blockages to drain flood
waters. Once conditions improve, damage assessment and more permanent cleanup
and restoration will be completed.

Post-event Assessment, Re-entry, and Initial Recovery Activities

Post Event Assessment

10
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Following a severe weather event, and assessment of caldernto 911 and reports

from field personnel. If necessary, personnel will be dispatched to the identified areas to
conduct a quick drive by damage assessment. Sometimes referred to as a windshield

assessment. If conditions appear severe enough to requast &nd/or Federal disaster

assistance, damage assessment teams will be sent to document the damages and report

them as appropriate.

The assessments are conducted for the purpose of determining is certain thresholds

have been made to trigger the activatioof certain disaster assistance programs,

typically administered through the Federal Emergency Management Agency (FEMA).
The details of specific programs are covered in more depth in the Recovery Plan which is

a companion document to the Emergency Openas Plan.

ReEntry

Following damages to an area, public safety officials will determine if it is safe to allow
residents to remain in the damage areas and may implement an evacuation and/or

restrict reentry until the life safety issues are mitigated. Sucters can be issued by

GKS t2f A0S 2 Mte®@A NIE PAick Wil énfolcd theSe olsfs and control
access and manage traffic around the area as necessary. In the event of widespread

and/or catastrophic damages, VDEM and other state agendglesupport and reinforce
0KSaS NBAGNAOGA2yad | OO0OSaa LINA2NRGASAE

gAt t 7

1 Closed; No public assess, with activities limited to search and rescue, reopening
roadways for emergency vehicles, power and utility assessments and rendering

safe conditions and emergency repairs.

1 Restricted ¢ local residents/businesses, damage assessment teams and
emergency restoration, etc. would be allowed access. This access may be further

restricted to certain times of day such as daylight hours only. i§r@emetimes

NEFSNNBR G2 Fta at221 |FyR tSIF@S¢ I|yR 62«

conditions are not safe for residents to stay in the area overnight.

 Limited¢¢ KA & ¢g2dz R ol aArAolftte ft2¢ FOOSaa G2

addition to those bted above, repair and restoration contractors, and workers

assisting residents salvage belongings and begin repairs, to include volunteer
relief organizations. The intent is to allow those necessary to begin the recovery

process while limiting the generglublic and sightseers. If the area becomes

tightly congested, some form of shuttle services may be implemented. Again,

additional limitations such as time of day may be implemented.

1 Openg no restrictions

11
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Initial Recovery

Initial recovery activities areypically those activities which ensure the property/area is

Gal ¥FS> alyAdFNE YR aSOdaNB¢ o ¢tKS&aS INB I f:
prevent additional damages and to allow as many residents as possible to remain in

homes with minor damage suchs leaky roofs and broken windows. Additional

SEI YL S8 FNB aYdzO] 2dzié yYyR RNE 2dzi I OGADAGA
These allow residents and businesses to minimize additional losses and conduct salvage
activities.

As time passes, tlse activities extend past emergency repairs to more permanent

repairs and or reconstruction. Such repairs and or reconstruction may fall under the
current codes and zoning regulations. It is important that residents are aware of the
requirements as soon tdr the disaster as possible to prevent any unauthorized repairs

and to ensure that restoration activities helps them to recover than they were before.

Again, there are a number of programs and financial opportunities unique to disaster
recovery to assighe survivors.

This is the time to consider hazard mitigation activities and to review long range
community and city planning goals. Often disasters offer unique opportunities to make
changes which otherwise not be practical. The key is being preparechawithg quickly

to help the community get back to normal or a new normal without lengthy and
confusing delays. Again, following the promise of helping the survivors recover with
safer and more resilience in their community and their homes and businesses.

V. Evaluation

Evaluation of this plan and the overall effectiveness of the responses to severe weather
will be measured in a number of ways:

1 Exercises and/or actual responses: At a minimum, at least one annual exercise or
actual response will be condwext annually. Since flooding is the most common
hazard and a Community Rating System (CRS) requirement, flooding will be
included at least once each year.

1 Following each exercise and/or event, and after action report will be prepared
including a correctivaction plan for any areas needing improvement.

1 Public comments and news coverage will also be monitored for evaluation
purposes. This will include surveys, social media posts, emails and comments
sent to the city communications office and other departments

1 Public comments will also be solicited at outreach and public educational events.

12
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Hazard Specific References

13
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Special Events Weather Criteria

A variety of outdoor special events as well as training and exercises, are conducted in
Newport News hroughout the year. Due to our varied weather threats and in the
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Flooding

In Newport News, flootig can be caused by heavy rainfall resulting in urban flooding, tidal
flooding, riverine flooding and/or storm surge. Typically, flooding results from multiple causes
simultaneously. Due to our position on the Chesapeake Bay and the James River, dneassk
from riverine and tidal flooding are similar. In many cases, these areas also correspond to the
FEMA/NFIP identified flood zones. The flood plain management program restricts construction
in these areas and has resulted in minimizing persons andepiyppat risk. Storm surge, though
much less frequent, has the potential in impact a much greater area of the city.

5dz28§ G2 (GKS OAaiGteqQa NBfFOGA@GSte FEFd GSNNIAYyS Ff
feet) and generally drains quickly. Tle&ceptions are flooding caused by storm surge from
KAdZNNA OFySa |yR RdzZNAYy3a y2NDRSFadSNB I adAay3a Yd
the Hurricane or Tropical Storsection of this plan.

A. Hazards(Ref: the Haz Mit Plan 2016)

Areas of the ¢y are low and subject to tidal flooding during hurricanes and severe
YV2NRSFadSNE® Cft22R RdzNF GA2Yy A& GeLAOlFffe &K
Y2NRSFadSNR 0SOlIdzasS GKS ad2Nyxya GSyR (2 Y20S
main impacts from flooding are typically:

1 Inundation of lowlying residential neighborhoods and subsequent damage to
structures, garages, and landscaping;

1 Impassable road crossings and consequential risk for people and cars attempting to
traverse floodeccrossings;

1 Damage to public and private infrastructure, possibly including but not limited to water
and sewer lines, bridge embankments, and both small and large drainage ways;

1 Wave action responsible for shoreline damage, and damage to boats and facilitie
including ships, ports and shipyards;

9 Inundation of critical infrastructure, possibly including some pumping stations,
roadways, utility equipment, etc.

1 Recovery time needed to bring critical infrastructure and employers back online. Of
particular cacern in the region are transportation routes, housing for displaced
residents and debris management.

What the consequences of flooding will be, depend on:
1 the type of water (fresh vs. salt) and the amount of water that floods the area,

1 the size, heighaind other physical aspects of the area that floods,
91 the depth of the water in the area,
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how long the water remains in the area,

how fast the water flows and if there are rocks, dirt, debris, trees, cars or even (parts of)
houses carried with it,

1 the preserce of people, businesses, structures, etc. in the flooded area.

T
)l

B. Vulnerable Demographics

The following tables illustrate the demographics of the population in identified flood prone
areas.

(Created 1/26/2017 Source: U.S. Census Bureau,-2010 AmericarfCommunity Survey)

% of total
Total Households 3,736
Total Population 9,182
Households with Pop 65+ 906 24.3%
1 1-Person 397 10.6%
1 2+ Person Family 484 13%
1 Nonfamily 26 0.7%
Total Housing Units 4,155
Housing Units with Mortgage 1,508
Languagé# not well or not at all fluent in English)
Spanish (Ages 1) 21
Spanish (Ages 65+) 11
other IndoEuropean languages (Ages@4) 12
Asian and Pacific Island languages (Age&4).8 5
Asian and Pacific Island languages (Ages 65+) 3
Potential Access and Functional Needs
Households w/o Vehicle 308
Household Income below poverty level 458 12.3%
Households with someone on Social Security 1045 28%
Households with someone on Retirement Income 933 25%
Households on Public Assistance 87 2.3%
Households on Food Stamps/SNAP 406 10.9%
| 2dzaSK2ft Ra gAGK G £ Sk & 1,059 28.3%

17



Newport News Severe Weather Plan December, 201"

Flood Insurance Policies as of 3/31/2016

Policies In force = 2,168

Insurance Ifforce = 554,558,700

Written Premium IAforce = 1,424,730

NFIP Repetitive Loss Properties 129

Value of Losses $ 13,037,268

Number of Losses 294

Average Payment per Claim $ 44,344

HAZUS Potential Loss Analysis for a 1% flood event

Number Buildings Moderately Damaged {4%%) 463
Number Buildings SubstanliaDamaged 8
Building Losses $ 49,965,691
Content Losses $ 102,837,479
Inventory Losses $ 48,883,533

C. Vulnerable Geographical Areas

bSgLR2NI bS¢ga KIFIa Ft22R NBEFGSR REFEGF +F@F At ot
such as common floogrone areas are available on secure maps for emergency management
purposes. Some of these layers include the NFIP maps, storm surge maps, evacuation zones,
critical facilities, road and drainage networks, etc.

Note: Flood threats from storm surge and evacuation areas are sh
in the Hurricane Section of this plan.

Flooding is pasible throughout Newport News, but three specific areas are subject to more
frequent flooding. The areas, drawn in purple,
correspond to the NFIP repetitive losses as well as a
HAZUS level 1 analysis for damages from a 1% flood. " - e

-

The Southeast Communitysgecially around Salters
Creek is one of the more frequently flood prone areas. .
Flooding here is also exacerbated by tidal flooding.

RN

The city has two water level monitoring gauges on*j«

Slaters Creek, designated by t@’ symbol to detect D
rising waters and arn residents of the impending
danger.
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Another area known for frequent flooding is along .
Newmarket Creek on either side of Mercury Blvd. with the <
most repetitive loss claims associated with City Line
Apartments. A separate response plan has been
developed for the apartments and apartment
management provides warnings to the residents to, %
facilitate evacuation as needed. ’

The city has also placed three flood monitors on ' Q
Newmarket Creek and the Government Ditch to alert Q A
residents and city officials to risingater in the area.

The northwestern part of the city, in the ;

Denbigh area, has pockets of flood pror kia
areas as well. Many of these are als Park e
prone to riverine and tidal flooding. ‘ j
There are two sensors in the area. Th “=au, Sy
sensor on the Shellabarger Bridgan < ®
detect and measure rising waters fror %, ) £3

rainfall, riverine flooding, tidal flooding o

as well as any breach from the Lee H. ' R S
reservoir. %

yq euleIed
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D. Critical Infrastructure

There is no critical infrastructure at significant risk from flooding othemtlfismm major
hurricane storm surges (addressed in the Hurricane section of this plan). The city does have
pumping stations which could have access blocked by high water. While this does not affect the
operation of the station and/or increase flooding, @uld affect the ability to effect repairs and

refill the fuel tanks of emergency generators. The following is a list of those pumping stations:

PS# Tidal  Rain Event Description

1 yes yes Manholes flood or lateral under water

2 yes yes Tidal flooding from river and yacht basin
16 yes Under pass floods due to drainage issues
39 yes Low area ditch will flood during rain event
49 yes yes Ditch floods the driveway but station is fine
53 yes yes River behind the station floods

72 yes yes Riverbehind station street flooding

96 yes yes Berdella Lake floods and back feeds on road\
99 yes Low area and tidal flooding possible
125 yes yes James River floods at 16th street

E. Alerts and Notifications

The public and operators of all criticicilities have the option of choosing to register to
receive emergency notifications from the National Weather Service, as well as the notifications
provided by the City of Newport News. All city 1§ .~ ¥
employees are automatically registered in th\e \
notification system, ensuring personnel with specmc» P>
preparedness and response activities have notification /.

\

of pending flooding or when flooding is in progress. /" 5 @

4 A anbil
The system is also linked to the stream sensors installed. .. %
at key locations throughout the city. Thesensers are N ;\\‘1
configured to activate the alert notification o

automatically when certain thresholds are reached. Each
sensor has 3 preset public notifications. The preset
notifications are for: T

1. Rapidly rising water Pagl R
2. Flood level reached YCre
3. Water levels dropping
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F. Emegency Preparedness Actions

The primary responsibility for flood control and stormwater management lays with the
Department of Public Works supported by the Departments of Engineering and Codes
Compliance and others. In addition to managing runoff and laed, Public Works takes
proactive measures to ensure the stormwater system works as efficiently as possible.

A common cause of failure of any drainage system is debris restricting the flow of water. To
prevent this from happening, Public Works has idieed potential restriction points and has a
YFEAYGSYFyOS a0KSRdz S 2 OKSO]l YR 1SSLI G4KSY C
LINE 0 SOGA2Y RS@PAO0OSa¢ed 6aONBSya IyR AN GSEA0 GKA
routinely maintained and areechecked anytime heavy rainfall is expected.

In addition to the stormwater pumping stations throughout the city, the city and private
property owners have containment or catchment areas to help regulate stormwater runoff.
Four of the city managed areaare equipped with pumps to help regulate the water flow to
reduce flooding. They are located at Chelsie Place, Tack Court, Kiln Creek and near Suite Life
Circle.

G. Emergency Response Actions

Due to the nature of the flood threat and the relatively flat @i, flood levels tend to only be
less than 3 to 4 feet. Therefore, response to flooding is somewhat limited to the effects of the
individual storm. The first and most important is the element is thegrent public education

and alerts during an event.his provides the public time to evacuate before the roadways
become impassable and gives them an opportunity to take expedient emergency protective
measures.

As previously stated, Public Works pumps water from the listed containment areas to regulate
the flow of the runoff during a heavy rain event. In addition, during a high rainfall event and
immediately afterward, personnel check and clear debris from drains to keep the water
flowing.

Since Newport News is located at the convergence of the JamesaRideéhe Chesapeake Bay,
riverine flooding is similar to tidal flooding and is limited to the coastal shoreline. More severe
tidal flooding associated with storm surge potentially could impact a much larger area,
especially if coupled with heavy rainfallhis is addressed in more detail in the Hurricane
section of this plan, however, the only response differences are the advanced warning time and
greater emphasis on evacuation of those in the threatened area. The National Weather Service
and the NationaHurricane Center provide the official watches and warnings which trigger local
notifications to residents and businesses.
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In the event rescues are necessary, the city utilizes a military style high water vehicle as well as

school busses. In extreme casether large vehicles such as dump trucks could be used. The
city has a marine unit and water rescue capabilities within the Fire Department.
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Reference Materials

www.stormsense.com

https://maps.nnva.qov/arcgis/apps/webappviewer/index.htm|?id=b8560eb85e774538a00fadc

December, 201"
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Locations of Weather Stations
Wundergound.com
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Hurricane or Tropical System

Hurricanes are among nature's most powerful and destructive phenomena. On average, 12
tropical storms, 6 of which become hurricanes form over the Atlantic Ocean, Caribbean Sea, or
Gulf of Mexico during the huane season which runs from June 1 to November 30 each year.
Over a typical Xear period, the U.S. coastline is struck by an average of 3 hurricanes, 1 of
which is classified as a major hurricane (winds of 111 mph or greater).

A. Hazards

1 Storm surgeis the most dangerous part of a hurricane's hazards. This hazard is historically the
leading cause of hurricane related deaths in the United States. The storm surge is water that is
pushed onto shore by a hurricane. It is rarely a "wall of water" as often ethibut rather a rise
of water that can be as rapid as several feet in just a few minutes. The storm surge moves with
the forward speed of the hurricangypically 10- 15 mph. This windriven water moving at 10
15 mph has tremendous power. A cubic yafdsea water weighs 1,728 poungdmost a ton. A
one-foot deep storm surge can sweep a car off the road, and it is difficult to stand iAr&kix
surge. Compounding the destructive power of the rushing water is the large amount of floating
debris thattypically accompanies the surge. Trees, pieces of buildings, and other debris float on
top of the storm surge and act as battering rams that can cave in any buildings unfortunate
enough to stand in the way. For persons in the threatened areas, evacuagibrahead of an
approaching storm is important. The storm surge can begin to rise a day before the storm hits,
cutting off escape routes when lelying roadways are floodedw STY WSFF al &40 SN&X

1 Floodingfrom heavy rains is the second leading cause of faaliduring landfalling tropical
cyclones. Widespread torrential rains from tropical storms and hurricanes often cause flooding
hundreds of miles inland. This flooding can persist for several days after a storm.

1 Windsfrom a hurricane can destroy buildingead mobile homes. Debris, such as signs, roofing
material, and items left outside can become flying missiles during hurricanes.

9 Tornadoesare often produced by landfalling tropical storms and hurricanes. These tornadoes
typically occur in rain bands wellvay from the center of the hurricane.

1 Dangerous wavegproduced by a hurricane's strong winds can pose a significant hazard to
coastal residents and mariners. These waves can cause deadly rip currents, significant beach
erosion, and damage to structuresoal the coastline, even when the storm is more than a
1,000 miles offshore.

Varying Impact Examples:

Oct. 19, 1749: This tremendous hurricane raised The Chesapeake Bay an dideegand
washed up 800 acres of sand that now forms Willoughby Spihe storm destroyed Fort
George at Old Point Comfort after the Virginia General Assembly had tried in 1727 to
strengthen it after the damage done by the 1667 hurricane.
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Sept. 3, 18210ne of the most violenhurricanes on record. The eye passed over Notfotk
moved northeast along the New Jersey coast onto Long Island.

Aug. 18, 1879, "The Great Tempest": A gale blew from the northeag4fdroursbefore the
winds shifted northwest and increased to 70 mph. The pgssed about 50 miles wesif
Norfolk, raising the tide to nearly eight feetAverage wind speed at Cape Henry was 76 mph
with estimated gusts of 100 mph.

July 8, 1896: Hurricane spawned at lesesten tornadoesn Virginia.
Oct. 25, 1897: Lasté®D hours Norfolktides 8.1 feetabove Mean LowelLow Water.

Aug. 23, 1933: The hurricane was born off the Cape Verde Islands and reached Category 4
strength but weakened to a Category 2 before making landfall. The storm cassed high

tides up the entire west side of the Chesapeake Bay, with dasdbgehighest ever recorded

from a storm surge, causing 18 deaths and $79 million in damages in Virginia. Virtually the
entire Tidewater area including Virginia Beach was paralyzed by the storm through loss of
communication, electricity, water service anohds.

Sept. 16, 1933: The hurricane developed east of the Bahamas and strengthened to a Category 3
storm, making landfall near Cape Lookout, N.C. fideesurpasses eight feett Sewells Point,
causing floods in the Tidewater arksss than one month aér the Aug. 23 storm.

June 21, 1972, Tropical Storm Agnes: Agnes was only a weak hurricane when it developed over
the Gulf of Mexico and struck the Florida panhandle, entering Virginiadepression Agnes
produced devastating floods in Pennsylvaniarand and VirginieSixteen inches of raiwas
recorded in Chantilly in Fairfax County, and both the Potomac and James rivers experienced
major flooding. Richmond was hard hit. The water supply, sewage treatment, electric and gas
plants were inundated. @ly one of the five bridges crossing the James survived; the downtown
section was closed for several days. More than 60 counties and 23 cities in the Commonwealth
qualified for federal disaster relief. Sixteen people died in Virginia and damage was estiabat

$222 million.

Sept. 1516, 1999, Hurricane Floyd: Hurricane Floyd, at one time a large Category 4 storm, had
weakened to a minimal hurricane as it reached Virginia. However, rain associated with Floyd
began well in advancef the storm and intensiéd as the storm neared and crossed Virginia
Beach on the 16th. Rainfall amourdseraged 10 to 20nchesin a 50 to 75 mile path over
southeast Virginia. More than 300 roads were closed in the peak of the storm from flooding
and downed trees.

Sept. 18, 203, Hurricane Isabel: Made landfall near Ocracoke North Carolina. The center

passed west of Emporia and west of Richmond. Fastest 1 minute wind speed NE 54 mph with
gusts to 75 mph at Norfolk NAS; NE 61 mph with gusts to 74 mph at the South Island
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Chesapeke Bay Bridg@unnel. Highest tide at Sewells Point was 7.9 feet above MLLW, which
was ab foot surge

Sept. 17, 2004, Hurricane lvan: Made landfall near the Florida/Alabama border as a Category 3
hurricane. It weakened to a tropical depression and mowvedtheast, tracking along the
Appalachian Mountains through western Virginia, then northeast and offshore theAtradtic

coast. A total o#0 tornadoeswere produced in Virginia

September 1, 2006, Tropical Storm Ernesto: fEmenants of Tropical Stornarnesto interacted

with an unusually strong high pressure are over New England to generate strong winds, heavy
rainfall, and storm surge related tidal flooding and damégee to eight inch rainfalamounts

were common across central and eastern Virgifiais rainfall caused flooding in many areas,
although no substantial river flooding resulted from the heavy rain. Wind gusts of 60 to 70 mph
occurred on the Eastern Shore of Virginia, as well as areas adjacent to the Chesapeake Bay from
Yorktown northwardTides were particularly high from communities adjacent to the York River,
northward through the Rappahannock River to tidal portions of the Potomac Rives of 4 to

5 feet above normalcombinedwith 6 to 8 foot waves caused significant damage to hem

piers, bulkheads, boats, and marinas across portions of the Virginia Peninsula and Middle
Peninsula near the Chesapeake Bay and adjacent tributaries.

B. Storm Surge Vulnerabilities

The Southeastern portion of the city is at the

i

highest risk from floodig from storm surge. ;\ Legend
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Structures in Storm Surge Zones: as of 2015

4-5 ft 6-8 ft 9-12 ft
Residenal | 334 2,103 5,680
Commercial| 66 370 640
Public

C. Evacuation Zones

Evacuation zones designated A through D are in place across coastal Virginia. In the event of a
storm or other emergency, residents of one or more zones may be directed to evacuate
depending on tides, storm intensity, path, and other factors.

The new tiered evacuation zones identify areas vulnerable to flooding with precision that was
not available until now. The newest technology and data allows emergency managers to tell
residents & coastal Virginia more clearly whether they need to evacuate or shelter at home
during a storm or other emergency.

The new program consolidates hundreds of complex local evacuation areas intdoeasy

understand zones; making it much easier to communicatéh residents as a storm
approaches.
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Key Evacuation Zone Demographics
Zone Zone A Zone B Zone C Zone D
(A+B) (NONE) A+B+D)

Population 4,521 13,824 N/A 18739
Households 1,872 5913 N/A 7414
Housing Units 2,033 6494 N/A 8338
Pop over 65 yrs 639 1789 N/A 11.6%
Owner Occupied 1,261 2543 N/A 2903
Renter Occupied 627 2970 N/A 4511
Total Housing Units 2047 6509 N/A 7414
Vacancy Rate 8.9% N/A 11.1%
Owner Occupied % 66.8% 49.8% N/A 39.2%
Owner w/Mortgage 51.2% 36.7% N/A 26.3%
Owner w/o Mortgage 15% 13.1% N/A 12.8%
Renter Occupied % 33.2% 50.2% N/A 60.8%
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Pre-Storm Actions

December, 201"

Task Time | Critical Org
Expect VECTOR activation -144 Yes VDEM
Expect Governor's Declaration -120 Yes VEOC
Consider declaration of local emergency -120 Yes City

Manager

Notify VEOC to create WebEOC Incident for planne| -120 EOC
events
Review plans and procedures -96 Yes All
Conduct regular exercises with all personnel -96
STATE lane reversal decision point -96 VEOC
Review fund balances and pcdnits -96 All
Request a check of exterior building for hazards like -96 DEM
clogged drains, tree/limb hazards, etc.
Check schedule of upcoming events/reschedule? -96 DEM
Notify activation teams (red, blue, etc. see commen{ -96 Yes DEM
Consider STATE resource request meeting (see -96 DEM
comments)
Inventory supplies and reorder as necessary -96 Yes All
Remind Purchasing to review maintenance and -96 DEM
emergency contracts
Conduct additional tests of equipment -96 Yes All
Expedite or request early maintenance/service -96 DEM
(copier/printer, refueling, etc.)
Conduct justin-time training -96 DEM
Confirm readiness of key departments -72 Yes DEM
Consider need to alert mass care personnel -72 Yes
Coordnate with Communications Dept. for public -72 Yes
messaging
Governor's evacuation briefing -72
Issue departmental notifications -72 Yes DEM
Request EOC Staff to declare availability -72 Yes All
Confirm activation team schedule and statfailability -72 Yes DEM
Review maintenance request status -72 DEM
STATE lane reversal implemented -72
Time permitting, complete Condition 2 items -72 All
Confirm delivery of any ordered supplies -72 DEM
Conduct final equipment/sysms checks -48 No
Review previous checklists if time allows -48 No
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Task Time | Critical Org
Conduct final review of plans and procedures -48
Verify adequate supplies emand -48 Yes
Conduct justin-time training -48
Conduct an activation Team briefinggd, Blue, etc.) -48 Yes
Expect Hurricane Watch to be issued -48
Conference calls begin with stakeholders -48
Governor's consultation of mandatory evacuation wi -48
local officials
Consider actions if STATE mandatory evacuation is| -36
implemented
Expect Hurricane Warning Issued -36
Governor's lane reversal go/Ago decision point -36
Implement Partial EOC activation if evacuation is -36
ordered
Place Debris Management Contractors on Sthndif -30 Yes
not already @ne)
Review previous checklists if time allows -30
Consider EOC activation timing (see comments) -30
Complete final preparations if time allows -24 Yes
Closely monitor for changing conditions -24 Yes
Conduct Planning TeaMeeting (see comments) -24
Open EOC in preparation for activation -14
Decision point for opening shelters -12
Activate EOC if not already completed -12 Yes
Order meals for current operational period (see -12
comments)
ConsideiOpening ROLRs -12
Be prepared to adjust timing w/ little or no additional -6 Yes
warning.
Initiate termination of lane reversal -6
Terminate preparedness activities and preparetotay, 0 Yes
shelter
Arrival of Tropical storm winds 0 Yes
Conduct final just in time training (see comments) 0
Complete Damage Assessment 72 Yes All
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Reference Materials

h LJG A 2hifplk//ivwiXv.nhc.noaa.gov/pdf/sshws_table.pdf
Tropical Depression: A tropical cyclone with max sustained winds of 38 mph (33 knots) or less.
Tropical Storm: A tropical cyclone with max sustained winds of 39 to 73 mph (34 to 63 knots).

SaffirSimpson Hurricane Wind Scale

Category| Sustained Winds Types of Vihd Damages

Very dangerous winds will produce some damage: Well
constructed frame homes could have damage to roof,
shingles, vinyl siding and gutters. Large branches of trees
snap and shallowly rooted trees may be toppled. Extensive
damage to power lines and poles likely will result in power
outages that could last a few to several days.

1 74-95 mph

Extremely dangerous winds will cause extensive damage:
Wellconstructed frame homes could sustain major roof ang
siding damage. Many shallbywooted trees will be snapped
or uprooted and block numerous roads. Neatal power loss
is expected with outages that could last from several days {
weeks.

2 96-110 mph

Devastating damage will occur: Whblilt framed homes may
3 incur major damage or removal of roof decking and gable

. 111-129 mph | ends. Many trees will be snapped or uprooted, blocking
(Major) numerous roads. Electricity and water will be unavailable fq
several days to weeks after the storm passes.

Catastrophic damage will occur: WhbLilt framed homes can
sustain severe damage with loss of most of the roof structu
and/or some exterior walls. Most trees will be snapped or
4 130-156 mph | uprooted and power poles downed. Fallen trees and power
poles will isolate residential areas. Power outagetlask
weeks to possibly months. Most of the area will be
uninhabitable for weeks or months.

Catastrophic damage will occur: A high percentage of fram
homes will be destroyed, with total roof failure and wall

5 157 mph or higher collapse. Fallen treesnd power poles will isolate residential

areas. Power outages will last for weeks to possibly month;
Most of the area will be uninhabitable for weeks or months,
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Storm Surge
Category 1
B s+-5
Category 2
6' -8
Category 3

B o-12

Category 4

B 3-8

igan River

Jones Creek
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Residential Demographics Details for Evacuation Zone A
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