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XVIII. Town of Quantico 

Quantico is located on the Potomac River in Prince William County and surrounded by Marine 
Corns Base Ouantico. The 2000 census estimate for the town was 561 and was estimated bv the 

Q 
census ~ u r e a u  to be 607 in 2009. Based on the 2005-2009 American Community ~ u r v e i  the 
town population was comprised of 63.8% white, 16.1% black or African American, 1.3% Native 
American, 6.3% Asian, 2.9% from other races, and 9.5% bi-racial. Hispanics or Latinos, of any 
race, represent 8.4% of the total population 

Quantico has a moderate climate. Temperatures generally range from lows in the mid-20s in 
January to highs in the upper-80s and lower-90s during the month of July. Annual precipitation 
averages are approximately 41 inches of rain and 16 or more inches of snow fall in any given 
year. Recent history proves that weather events well outside of these averages can and do occur. 
Climate change is expected to continue the trend of the past 40 to 50 years of an increased 
frequency of extreme weather events. 

The town is also subjected to tidal and storm surge flooding, due to its location on the Potomac 
River. As sea levels rise, permanent inundation of low lying areas along and near the river 
shoreline is also a concern. Quantico is also susceptible to other natural hazards and risks, such 
as storm damage and winter weather, as evidenced during the 2009 - 2010 winter and summer 
seasons. 

To a large extent, historical records are used to identlfy the level of risk within the Northern 
Virginia region, including Quantico, with the assumption that the data sources cited are reliable 
and accurate. Unless otherwise cited, data on historical weather-related events is based on 
information made available through the Storm Event Database by NOAA's NCDC'~. Hazards 
were ranked using a semi-quantitative scoring system that involved grouping the data values 
(normalized to account for inflation) based on statistical methods. This method prioritizes 
hazard risk based on a blend of quantitative factors extracted from NCDC and other available 
data sources. The parameters considered include: 

Historical occurrence; 
Vulnerability of population in the hazard area; and 

= Historical impact, in terms of human lives and property and crop damage. 

The hazard scores were assigned a category of 'low'; 'Medium-Low'; 'Medium'; 'Medium- 
High'; or 'High'. Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 
Drought hazards were ranked as 'High' for Quantico. See Table 7.83 for a summary of hazard 
rankings. 
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Annualized loss statistics for Prince William County based on NCDC lustorical data as the result 
of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.84. 

Table 7.84: NCDC Annualized Loss by Hazard for Prince William c o u n t y  

Lnnualized Loss as determine through NCDC data I 

It should be noted that while the NCDC storm events data is the most comprehensive database 
available for which to compare most natural hazards, its considerable limitations include spotty 
property and crop damage data that are considered to significantly under-estimate actual losses. 

FEMA's HAZUS~" model provides another method for estimating annualized loss that uses 
science and engineering principals and building stock values along with historical hazard 
occurrences to analyze potential damage and economic loss. Annualized loss statistics for 
Quantico based on H A Z U S ~ ~  runs for flood, humcane, and earthquake are found in Tables 7.85, 
7.86, and 7.87 below. 

I Table 7.85: HAZUS'"' - Annualized Loss Due to Flood for Town of Quantico 
T 

Town of $16,000 $17,000 $0 $0 $0 $0 $0 ,,3,000 
Quantico 

I Table 7.83: HAZUS"~ - Annualized Loss Due to Hurricane 
.~nri.r~irtinn I j l m n n & G i & i ~ ~ i i f x m i 1  

Town of $2,050 $370 151 $40 $2,864 
Quantico 

As seen in the H A Z U S ~ ~  analysis, the potential annual loss to property, contents, inventory and 
related effects due to flooding is high, due to Quantico's location. Earthquakes occasionally 
occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake centered near 
Gaithersburg, Maryland, shook the area. 

Town of Ouantico 

A. Town of Quantico Mitigation Actions and Action Plan 

$1.032 
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- 
XIX. Town of Round Hill 

Named after the 910 foot hill located just southwest of 
the town center, and part of the foothills of the Blue 
Ridge Mountains, Round Hill was incorporated in 1900. 
Round Hill was used during the American Civil War as a 
signals post by both the Confederate and Union troops. 

The Town is located at the crossroads of Vuginia routes 7 
and 719, approximately 45 miles northwest I 

Washington, DC. The town was the terminus of tl 
Washington and Old Dominion Railroad, formerly the 1 - 111 
Washington and Ohio line. It is located 7 miles fiom the 
Shenandoah River, 15 miles fiom Harpers Feny and four miles h m  the Appalachian Trail. 

The population of the Round Hill was 500 as of the 2000 Census and was 539 in 2010. It is part 
of Loudoun County. Round Hill covers 0.2 square miles of land. The town population was 
comprised of 93% white, 2.8% Black or African American, 1.1% Asian, and 0.9% bi-racial. 

Round Hill has a moderate climate. Temperatures generally range from lows in the mid-20s in 
January to highs in the upper-80s and lower-90s during the month of July. Annual precipitation 
averages are approximately 38 inches of rain and 20 inches of snow fall in any given year, with 
May being the wettest month on average. Recent history proves that weather events well outside 
of these averages can and do occur. Climate change is expected to continue the trend of the past 
40 to 50 years of an increased frequency of extreme weather events. 

Round Hill is subject to high wind events and extreme winter weather. Winter storms pose 
significant threats, as evidenced during the 2009 - 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northem 
Virginia region, including Round Hill, with the assumption that the data sources cited are reliable 
and accurate. Unless otherwise cited, data on historical weather-related events is based on 
information made available through the Storm Event Database by NOAA's N C D C ~ ~ .  Hazards 
were ranked using a semi-quantitative scoring system that involved grouping the data values 
(normalized to account for inflation) based on statistical methods. This method prioritizes 
hazard risk based on a blend of quantitative factors extracted fiom NCDC and other available 
data sources. The parameters considered include: 

Historical occurrence; 
Vulnerability of population in the hazard area; and 
Historical impact, in terms of human lives and property and crop damage. 

The hazard scores were assigned a category of 'Low'; 'Medium-Low'; 'Medium'; 'Medium- 
High'; or 'High'. Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 
Drought hazards were ranked as 'High' for Round Hill. See Table 7.88 for a summary of hazard 
rankings. 
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0 
Winter Tornado 

Weather Drought Earthquake 

Annualized loss statistics for Loudoun County based on NCDC historical data as the result of 
Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.89. 

- .. - . . . . - . . . . - - - . - - - - .. . . - - - - - -. 
- 1 Annualikd Loss as Determine through NCDC Data 

I (based on properly and crop damagm and number of years of record) ------- 
It should be noted that while the NCDC storm events data is the most comprehensive database 
available for which to compare most natural hazards, its considerable limitations include spotty 
property and crop damage data that are considered to significantly under-estimate actual losses. 
Much of the NCDC data is gathered from damage reports and insurance records. 

Years of 
Record 

Loudoun 
County 

FEMA's H A Z U S ~ ~  model provides another method for estimating annualized loss that uses 
science and engineering principals and building stock values along with historical hazard 
occurrences to analyze potential damage and economic loss. Annualized loss statistics for 
Round Hill based on H A Z U S ~ ~  runs for hurricane and earthquake are found in Tables 7.90 and 
7.91 below. 

I Table 7.90: H A Z U S ~ ~  - Annualugl Loss Due to Hurricane for Round Hill 
.Imnrierliptinn / Rnmilrlino bnntentrhnventnrVI~P~npatinnI~nFnmpI Rental 1 W a o e  I Tntal 

Drought 

17 

$351,549 

Town of Round $44 
Hill 

Town of Round Hill $53 1 

Flood 

17 

$216,429 

As seen in the H A Z U S ~ ~  analysis, the potential annual loss to property, contents, inventory and 
related effects is relatively low at $49 for hurricane wind and $53 for earthquake. Although 

High 
Wind 

2 1 

$176,618 

Tornado 

59 

$1 19,785 

Winter 
Storm 

17 

$31,982 

Total 
Annualized 
Losses (All 
Hazards) 

$896,364 - 
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somewhat rare, earthquakes occasionally occur in the region. That was the case July 16, 2010, 
when a 3.6 magnitude quake centered near Gaithersburg, Maryland, shook the area. 

A. Town of Round Hill Mitigation Actions and Action Plan 
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M. Town of Vienna 

Originally called Ayr Hill, the Fairfax County village agreed in the 
1850s to change its name to Vienna at the request of William Hendrick, 
a medical doctor who grew up in Vienna, New Yo*. Vienna was 
incorporated into a town in 1890. The population of the town was 
14,453 as of the 2000 Census and was estimated by the Census Bureau 
to be 15,215 in 2009. Based on the 2005-2009 American Community 

I 
Survey, the town population was comprised of 76.5% white, 6% black 
or Afican American, 0.2% Native American, 11% Asian, 4.5% from 
other races, and 1.8% bi-racial. Hispanics or Latinos, of any race, represent 10.7% of the total 
population. 

The Town of Vienna has a moderate climate. Temperatures generally range from lows in the 
mid-20s in January to highs in the upper-80s and lower-90s during the month of July. Annual 
precipitation averages are approximately 45 inches of rain and 15 or more inches of snow fall in 
any given year. Recent history proves that weather events well outside of these averages can and 
do occur. Climate change is expected to continue the trend of the past 40 to 50 years of an 
increased frequency of extreme weather events. 

The town's location on the eastern edge of the Virginia piedmont make it susceptible to other 
natural hazards and risks, such as storm damage and winter weather, as evidenced during the 
2009 - 2010 winter season. 

The Town of Vienna's situation in the Washington metropolitan area and its ease of access by 
car and public transportation have attracted an increasingly-varied residential and commercial 
development. Fairfm County's central business district, Tyson's Comer, is just outside of the 
town's corporate limits. It is the 12' largest central business district in the United States. 

To a large extent, historical records are used to identify the level of risk within the Northern 
Virginia region, including the Town of Vienna, with the assumption that the data sources cited 
are reliable and accurate. Unless otherwise cited, data on historical weather-related events is 
based on information made available through the Storm Event Database by NOAA's NCDC'~. 
Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 
values (normalized to account for inflation) based on statistical methods. This method prioritizes 
hazard risk based on a blend of quantitative factors extracted from NCDC and other available 
data sources. The parameters considered include: 

Historical occurrence; 
Vulnerability of population in the hazard area; and 
Historical impact, in terms of human lives and property and crop damage. 

The hazard scores were assigned a category of 'low'; 'Medium-Low'; 'Medium'; 'Medium- 
High'; or 'High'. Based on this methodology, Flood, Wind, Tornado, and Winter Weather 
hazards were ranked as 'High' for the Town of Vienna. See Table 7.92 for a summary of hazard 
rankings. 
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m 

Wild Karst 

AMualized loss statistics for Fairfax County based on NCDC historical data as the result of 
Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.93. The NCDC only 
reports losses for hazards at the city and county level. 

I Table 7.93: NCDC Annualized Loss by Hazard for Fairfax County 

[~nnualized Loss as determine through NCDC data 
.tv and cron damages and number of vears of reco 

h t a l  Annualized Loss 
ars of Record 117 !2 1 15 9 117 

airfax County b801,903 b612,562 b2,265,0411%60,537 b3,830,698 

It should be noted that while the NCDC storm events data is the most comprehensive database 
available for which to compare most natural hazards, its considerable limitations include spotty 
property and crop damage data that are considered to significantly under-estimate actual losses. 

FEMA's HAZUS~" model provides another method for estimating annualized loss that uses 
science and engineering principals and building stock values along with historical hazard 
occurrences to analyze potential h a  e and economic loss. Annualized loss statistics for the 0 
Town of Vienna based on HAZUSMCruns for flood, hurricane and earthquake are found in 
Tables 7.94,7.95 and 7.96 below. 

) Table 7.94: HAZUS"'" -Annualized Loss Due to Flood for the Town of Vienna 
- 

I Jurisdiction Building Contents Inventory RelocationIncome Rental Wage 1 Loss I Loss 1 Loss I Loss i Lou  i Loss 1 Loss /Annualizl 

I Table 7.95: HAZUS" - Annualized Loss Due to Hurricane for the Town of Vienna 

Loss 

I Table 7.96: H A Z U S ~ ~  -Annualized Loss Due to Earthquake for the Town of Vienna 

Jurisdiction Annualized Loss 

Town of Vienna $29.422 1 
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As seen in the H A Z U S ~ ~  analysis, the potential annual loss to property, contents, inventory and 
related effects due to hurricanes is significant for the town. Earthquakes occasionally occur in the 
region; that was the case July 16,2010, when a 3.6 magnitude quake centered near Gaithersburg, 
Maryland, shook the area. 

A. Town of Vienna Mitigation Actions and Action Plan 
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Chapter 8: Plan Maintenance 

This section discusses how the mitigation strategies will be implemented by the Northern 
Virginia jurisdictions and how the overall Plan will be evaluated and enhanced over time. These 
aspects were reviewed and updated by the MAC for the 2010 update. This section also discusses 
how the public will continue to be involved in the hazard mitigation planning process. It consists 
of the following three subsections: 

Implementation; 
Monitoring, Evaluation and Enhancement; and 
Continued Public Involvement. 

I. Implementation 

Each jurisdiction participating in the Northern Virginia Hazard Mitigation Plan is responsible for 
implementing specific mitigation actions as prescribed in their locally adopted Mitigation Action 
Plan. In each Mitigation Action Plan, every proposed action is assigned to a specific local 
department or agency in order to assign responsibility and accountability and increase the 
likelihood of subsequent implementation. This approach enables individual jurisdictions to 
update their unique Mitigation Action Plan as needed without altering the broader focus of the 
Regional Plan. The separate adoption of locally-specific actions also ensures that each 
jurisdiction is not held responsible for monitoring and implementing the actions of other 
jurisdictions involved in the planning process. 

In addition to the assignment of a local lead department or agency, the completion date and 
interim measure of success date have been assigned in order to assess whether actions are being 
implemented in a timely fashion. The Northern Virginia jurisdictions will seek outside funding 
sources to implement mitigation projects in both the pre-disaster and post-disaster environments. 
When applicable, potential fhding sources have been identified and targeted for the proposed 
actions listed in the Mitigation Action Plans. 

It will be the responsibility of each participating jurisdiction to determine additional 
implementation procedures beyond those listed within their Mitigation Action Plan. This 
includes integrating the requirements of the Northern Virginia Hazard Mitigation Plan into other 
local planning documents, processes, or mechanisms, such as comprehensive or capital 
improvement plans, when appropriatesR. The members of the Northern Virginia MAC will 
remain charged with ensuring that the goals and strategies of new and updated local planning 
documents for their jurisdictions or agencies are consistent with the goals and actions of the 
Hazard Mitigation Plan, and will not contribute to increased hazard vulnerability in their 
particular jurisdictions or the region as a whole. 

Opportunities to integrate the requirements of this Plan into other local planning mechanisms 
shall continue to be identified through future meetings of the Northern Virginia MAC and 
through the five-year review process described herein. Although it is recognized that there are 
many possible benefits to integrating components of this Plan into other local planning 

P mechanisms, the development and maintenance of this stand-alone Hazard Mitigation Plan is 
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deemed by the Northern Virginia MAC to be the most effective and appropriate method to 
implement local hazard mitigation actions at this time. As such, the primary means for 
integrating mitigation strategies into other local planning mechanisms will be through the 
revision, update, and implementation of each jurisdiction's individual Mitigation Action Plan 
specific planning and administrative tasks (e.g., plan amendments, ordinance revisions, capital 
improvement projects, etc.). 

The MAC will continue to coordinate with local jurisdictions in creating processes by which the 
requirements of this Plan will be incorporated into other local plans. During the planning 
process for new and updated local planning documents, such as a comprehensive plan, capital 
improvements plan, or emergency management plan, the MAC will provide a copy of the Plan to 
the appropriate parties. The MAC will continue to recommend that all goals and strategies of 
new and updated local planning documents be consistent with the Regional Plan and will not 
contribute to increased hazards in the affected jurisdiction(s). 

11. Monitoring, Evaluation, and Enhancement 

Periodic revisions and updates of the Northern Virginia Hazard Mitigation Plan are required to 
ensure that the goals of the plan are kept current, taking into account potential changes in hazard 
vulnerability and mitigation priorities. In addition, revisions may be necessary to ensure that the 
Plan is in fill compliance with applicable Federal and State regulations. Periodic evaluation of 
the Plan will also ensure that specific mitigation actions are being reviewed and carried out 
according to each participating jurisdiction's individual Mitigation Action Plan. 

The Northern Virginia MAC will continue to meet annually and following any disaster events 
warranting a reexamination of the mitigation actions being implemented or proposed by the 
participating jurisdictions. This will ensure that the Plan is continuously updated to reflect 
changing conditions and needs within the region. Additionally, they will reexamine the need to 
incorporate specific strategies into other planning initiatives as necessary. Each participating 
jurisdiction will be encouraged by the MAC to complete yearly reviews on the progress of their 
respective Mitigation Action Plan, and incorporate their strategies into local planning initiatives 
as appropriate. If determined appropriate or as requested, an annual report on the Plan will be 
developed by the MAC and submitted to the local governing bodies of participating jurisdictions 
in order to report progress on the actions identified in the Plan and to provide information on the 
latest legislative requirements andlor changes to those requirements. 

If any participating jurisdiction no longer wishes to actively participate in the development and 
maintenance of the plan, they must notify the MAC in writing. 

A. Five-Year Plan Review 
The plan will be reviewed by the MAC every five years to determine whether there have been 
any significant changes in the region that may, in turn, necessitate changes in the types of 
mitigation actions proposed. New development in identified hazard areas, an increased exposure 
to hazards, the increase or decrease in capability to address hazards, and changes to Federal or 
State legislation are examples of factors that may affect the necessary content of the Plan. 
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The plan review process provides regional and community officials with an opportunity to 
evaluate those actions that have been successful and to explore the possibility of documenting 
potential losses avoided due to the implementation of specific mitigation measures. The plan 
review also provides the opportunity to address mitigation actions that may not have been 
successfully implemented as assigned. The MAC will be responsible for reconvening the MAC 
and conducting the five-year review in coordination with the VDEM. 

During the five-year plan review process, the following questions will be considered as criteria 
for assessing the effectiveness and appropriateness of the Plan: 

= Do the regional goals address current and expected conditions? 
Has the nature or magnitude of risks changed? 
Are the current resources appropriate for implementing the Plan? 
Are there local implementation problems, such as technical, political, legal, or 
coordination issues with other agencies? 
Have the outcomes occurred as expected? 
Did the jurisdictions, agencies, and other partners participate in the plan implementation 
process as proposed? 

Following the five-year review, any necessary revisions will be implemented according to the 
reporting procedures and plan amendment process outlined herein. Upon completion of the 
review and updatelamendment process, the Northern Virginia Hazard Mitigation Plan will be 
submitted to the State Hazard Mitigation Officer for final review and approval in coordination 
with FEMA. 

B. Disaster Declaration 
Following a disaster declaration, the Northern Virginia MAC will reconvene and the Plan will be 
revised as necessary to reflect lessons learned, or to address specific circumstances arising from 
the event. It will be the responsibility of the NVRC to reconvene the MAC and to ensure the 
appropriate stakeholders are invited to participate in the plan revision and update process 
following declared disaster events. 

C. Reporting Procedures 
The results of the five-year review will be summarized by the MAC in a report that will include 
an evaluation of the effectiveness of the Plan and any required or recommended changes or 
amendments. The report will also include an evaluation of implementation progress for each of 
the proposed mitigation actions, identifying reasons for delays or obstacles to their completion 
along with recommended strategies to overcome them. 

Any necessary revisions to the Regional Plan elements shall follow the plan amendment process 
outlined herein. For changes and updates to the individual Mitigation Action Plans, appropriate 
local designees will assign responsibility for completion of the task. 

D. Plan Amendment Process 
Local participating jurisdictions have the authority to approve/adopt changes to their own 
Mitigation Action Plans without approval from the MAC; however, the MAC should be advised 
of all changes as a courtesy and for consideration for changes or modifications to the regional 
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Plan. The MAC will be responsible for verifying that the proposed change will not affect the 
jurisdiction's compliance with current State and Federal mitigation planning requirements. 
Changes to either the Regional Plan or local Mitigation Action Plans will necessitate the 
adoption of these changes by the appropriate goveming body, and ultimately or upon request the 
updated Plan or plan component(s) will be submitted to VDEM. 

The MAC and its participating jurisdictions will forward information on any proposed change(s) 
to all interested parties including, but not limited to, all affected county and municipal 
departments, residents and businesses. When a proposed amendment may directly affect 
particular private individuals or properties, each jurisdiction will follow existing local, State or 
Federal notification requirements which may include published public notices as well as direct 
mailings. Information on any proposed plan amendments will also be forwarded to VDEM. 
This information will be disseminated in order to seek input on the proposed amendment(s) for 
not less than a 45-day review and comment period. 

At the end of the 45-day review and comment period, the proposed amendment(s) and all 
comments will be forwarded to the MAC for final consideration. The committee will review the 
proposed amendment along with the comments received from other parties, and if acceptable, the 
committee will submit a recommendation for the approval and adoption of changes to the Plan to 
each appropriate governing body within 60 days. 

In determining whether to recommend approval or denial of a plan amendment request, the 
following factors will be considered by the MAC: 

There are errors, inaccuracies, or omissions made in the identification of issues or needs 
in the Plan; 

= New issues or needs have been identified which are not adequately addressed in the Plan; 
There has been a change in information, data, or assumptions ftom those on which the 
Plan is based; and 
There has been a change in local capabilities to implement proposed hazard mitigation 
activities. 

Upon receiving the recommendation from the Northern Virginia MAC and prior to adoption of 
the Plan, each local goveming body will hold a public bearing. The goveming body will review 
the recommendation from the committee (including the factors listed above) and any oral or 
written comments received at the public hearing. Following that review, the goveming body will 
take one of the following actions: 

Adopt the proposed amendments as presented; 
Adopt the proposed amendments with modifications; 
Refer the amendments request back to the MAC for further revision; or 

m Defer the amendment request back to the MAC for further consideration andlor 
additional hearings. 
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P 111. Continued Public Involvement 

Public participation is an integral component of the mitigation planning process and will 
continue to be essential as this Plan evolves over time. As described above, significant changes 
or amendments to the Plan may require a public hearing prior to any adoption procedures. 

Additional efforts to involve the public in the maintenance, evaluation, and revision process will 
be made as necessary. These efforts may include: 

Advertising meetings of the MAC in the local newspaper, public bulletin boards, andor 
municipal or county office buildings; 
Designating willing and voluntary citizens and private sector representatives as official 
members of the MAC; 
Utilizing local media to update the public on any maintenance andlor periodic review 
activities taking place; 
Utilizing the MAC and municipal or county websites to advertise any maintenance andor 
periodic review activities taking place; and 
Keeping copies of the Plan in public libraries and making it accessible via public 
Websites. 
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l 3  HAZUS-MH MR4 Flood User Manual 

Currently hosted at: http://humcane.ncdc.noaa.gov/CDO/cdo 
Global Climate Change Impacts in the United States, Thomas R. Karl, Jerry M. MeliUo, and Thomas C. Peterson, 

eds.). Cambridge University Press, 2009. r, Changes in severe thunderstam environment freauenw during Ule 21st centuw caused by anthrommnically enhanced g l h l  
radiatlve-fdng; RO~EII J. ~rapp.t. Noah S. ~Hfen&ugh';~amli~. B r o w ,  ~ichael E. ~aidwdn*. ~ r i c ~ .  ~o~inson', and jeremy 
S. Pal; PNAS Lkamber 11,2007, MI. 104, no. 50. 
I' F C C  Special Report on Emissions Scenarios, 2000 
l8  Modeled llnpact of Anthropogenic Warming on the Frequency of intense Atlantic Hunicanes, Morris A. Bender, 
Thomas R. Knutson, Robert E. Tuleya, Joseph J. Sirutis, Gabriel A. Vecchi, Stephen T. Gamer, Isaac M. Held 
l9 HAZUS Hurricane Manual 
'O Whole Building Design Guide (WBDG) Wind Safety of the Building Envelop by Tom Smith 5/26/2008 
" Gutowski, W.J, O.C. Hcgcrl, 0.1. Holland, T.R. Knutson, LO. Meams, R.I. Stauffer, P.J. W&, M.F. Wehner, m d  F.W. Zwiers, 2008: 
C '  of observed changes in exhunes andprojcotions oihtun changes. In: WealherandClimate Ementer in a Changing Climate: Regiom of 
Foeus: Norih Anmmca, Howail, Can'bberm, and U.S. PDC@C lsimtdr [Karl, T.R., G.A Mahl,  C.D. Miller, S.J. Hassol, A M .  Waplc, and W.L. 
Murray (eds.)]. Synthesis m d  Assessment F'mducl3.3. U.S. Climate Change k i e m e  Ragram, Washington, DC, pp. 81 -1 16. 

Significant Earthquakes figure is from the 2010 Commonwealth of Virginia's Hazard Mitigation Plan. Earthquake 
Section3.13, Figure3.13-1. 

The Daily News Spot July 16,2010 i n t e ~ e w  with Amy Vaughan, geophysicist USGS National Earthquake 
Information Center. 
24Recent Earthquakes from NEIC Earthquake Bulletin: Magnitude 3.4-Potomac-Shenandoan Repon. USGS July 
16,201 0. http://earthquake.usgs.gov/~quakedre~enteqsw/Quakedus20 lOyua6.php 
"~ecent Earthquakes 6omNElC Earthquake Bulletin: Magnitude 3.4-Potomac-Shenandoan Region. USGS July 
16,2010. h t t p : / / e a r t h q u a k e . u s g s . g o v / e a ~ t h q u a k e s / r e  
l6 2500-year Return Period Peak Ground Acceleration (PGA) figure is &om the 2010 Commonwealth of Virginia's 
Hazard Mitigation Plan. Earthquake Section 3.13, Figure 3.13-3. 
"Telephone and Email correspondence with Dr. Martin Chapman. June 3,2010. 
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Smith, K., Environmental H-h, Assessing Risk andReducing Disaster, Thkd Edition, Rutledge Press, New 
York 1991 
29 USGS Fact Sheet 2004-3072 

The National Wildfire Coordinating Group (NWCG) is made up ofthe USDA Forest Service; four Department of 
the Interior agencies: Bureau of Land Management (BLM), National Park Service (NPS), Bureau of Indian Affairs 
(BIG), and the Fish and Wildlife Service (FWS); and State forestry agencies through the National Association of 
State Forestern. The purpose of NWCG is to coordiite programs of the participating wildfire management agencies 
so as to avoid wastell duplication and to provide a means of consttu~tively working together. 
" U.S. Fire Administration. National Fire incident Reporting System (NFIRS)). Version IV. 1 Incident Codes. 
Retrieved from www.usfa.fema.gov/nfirsltools. 
32 . T~hansky, B, Ann. U.S Geological Survey, Tampa, Florida. Sinkholes, West-Central Florids: A link between 
surface water and ground water. 
33 Hubbard, D. A. "Sinkhole Dishibution of the Valley and Ridge Province, Virginia." Geotechnical and 
Environmental Applications of Karst Geology and Hydrology, (April 2001): 33-36. 
" Loudoun County Zoning Ordinance Section 4-1900 Limestone Overlay District. May 6,2010. 
3'Commonwealth of Virginia Emergency Hazard Mitigation Plan, 2010. " See Protecting the Past from Natural Disasters. 1989. Nelson, Carl. National T m t  for Historic 
Preservation: Washington, D.C. 
"The EMAP Standard is based on the NFPA 1600 Standard on Disaqter/Emergency Management and Business 
Continuity Programs, 2004 Edition. 
" NCDC's Storm Event database is available at htt~://www4.ncdc.noaa.eov/c~i-win/w~gi.dll?wwEveot-Storms. 
" NCDC's Storm Event database is available at hn~:l/www4.ncdc.noaa.eovlcei-win/w~ei.dll?wEvent-Stoms. 
" NCDC's Stonn Event database is available at hn~.//w4.ncdc.noaa.eov/cei-widw~ui.dl~7wwEvent-Stoms. 
4' NCDC's Stonn Event database is available at h n o : l l w w w 4 . n c d c . n o a a . a o v / c e i - w i d w w c r i .  
42NCDC's Stonn Event database is available at htt~:llwww4.ncdc.noaa.eov/cei-w1n~wcei.d1I?wEvent-Storm. 
43 NCDC7s Storm Event database is available at h~:llwww4.ncdc.noaa.zov/cei-win/wcei.dll?wEvent-Storm. " NCDC's Storm Event database is available at htt~://www4.ncdc.noaa.zovicai-win~wwcei.dll~?wEvent-Stor1ns, 

NCDC's Storm Event database is available at hn~://www4.ncdc.noaa.eov/czi-win~wcgi dll?wwEvent-Storms. 
&NCDC's Storm Event database is available at htto://w4.ncdc.noaa.eov/cei-win/wwcei.dll?wEvcnt-Storms. 
47 NCDC's Storm Event database is available at h t t o : / / w w w 4 . n c d c . n o a a . e o v / c e i - w i n h c e i - s .  
48 NCDCVs Storm Event database is available at htto:l/www4.ncdc.noaa.~ov/cei-wid~~~ei.d11?wEv~nt-St0rms. 
d9 NCDC's Stonn Event database is available at hn~://www4.ncdc.noaa.cov/cei-win/w~ei~d11~?wEvent-Storm. 
50 NCDC's Stonn Event database is available at htt~:/lwww4.ncdc.noaa.eov/cei-win/w~~.dll?wEvent-Stonns. 

NCDC's Storm Event database is available at hn~://www4.ncdc.noaa,eov/cei-win/w~~.d1I'?~~Event-Smrms. 
s2 NCDC's Storm Event database is available at h~:llww4.ncdc.noaaeov/cgi-winiwwc~.dll?wEvent-Storms. 
" NCDC's Stonn Event database is available at hm:llww4.ncdc.noaa.aovicai-w1~wwcei.dll?wEvent-Storms. 

NCDC's Storm Event database is available at hm:ll~4.ncdc.noaaeov/cpi-wm/w~~i.dll?wEvent-Storms. 
5s NCDC's Storm Event database is available at hn~://www4.ncdc.noaa.eov/cei-win/wcei.dll?wwEvent-Storms. 
56 NCDC's Stonn Event database is available at htt~://www4.ncdc.noaa.~ov/cei-win/w~ei.dI1~7wEv~nt-St0rm. 
" NCDC's Storm Event database is available at h~://www4.ncdc.noaa.eovlcei-winiwwcni.dlI?wwEvent-Storms. 
" A listing of each jurisdiction's local planning documents (or those under development) is provided in Section 7: 
Capability Assessment. 
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Local H. > d Mitigation Plan Review Crosswalk 
Jurisdiction: 

FEMA Region I, 3 

Updated March 201 1 

Instructions for Using the Plan Review Crosswalk for Review of Local Mttigatlon Plans 

Attached is a Plan Review Crosswalk based on the MuHi-HauM Mt/gatlon Planning Guidance Under the Disaster Mitigation Act of20W, published by FEMA, dated March 
2004. This Plan Review Crosswalk is consistent with the Disaster Mitigatbn Act of 2000 (P.L. 106-390), enacted October 30, 2000 and 44 CFR Par? 201 - Mitbation Planning, 
interim FinalRuk, (the Rule), published February 26, 2002. 
SCORING SYSTEM 

N - Needs Improvement: The plan does not meet the minimum for the requirement. Reviewer's comments must be provided. 
S - Satisfactory: The plan meets the minimum for the requirement. Reviewer's comments are encouraged, but not required. 
Each requirement indudes separate elements. All elements of a requirement must be rated "Satisfactory" in order for the requirement to be fulfilled and receive a summary score 
of "SatiSfact~ry." A "Needs Improvement" score on elements shaded in gray (recommended but not required) will not preclude the plan from passing. 
When reviwing single jurisdiction plans, reviewers may want to put an N/A in the boxes for multi-jurisdictional plan requirements. When reviewing multi-jurisdictional plans, 
reviewers may want to put an N/A in the prerequisite box for single jurisdiction plans. 

States that have additional requirements can add them in the appropiate sections of the Muti-Hazard Mitigatbn Planning Guidanceor create a new section and modify this Plan 
Review Crosswalk to record the score for those requirements. 
Optional matrices for assisting in the review of sections on profiling hazards, assessing vulnerability, and identifying and analyzing mitigation actions are found at the end of the 
Plan Review Crosswalk. 
The example below illustrates how to flll in the Plan Review Crosswalk 

Example 
Asserring Vulnerability: Overview 

Requiremenl#201.6(~)(2)(ii): [The risk assessment s h a l l  include a] description offhe jurisdiction's vulnerability to the hazards described in paragraph (c)R)(i) of this section This description 
s h a l l  include an overall summay of each hazardand its impact on the community, 

Location In the 
Plan ( d o n  or 

Element annex and #) Reviswefa Comments 
SCORE 

A. Does the new or updated plan include 
an overall summary description of the 
jurisdiction's vulnerability to each 
hazard? 

B. Does the new or updated plan address 
the impact of each hazard on the 
jurisdiction? 

N 

4 

S 

4 

SUMMARYSCORE 

Sectlon II, pp. 4-10 

Section 11, pp. 10- 
20 

he plan desaibes the types of assets that are located within geographically defined 
'7azard areas as well as those that would be affected by winter storms. 

The plan does not address the Impact of two of the five hazards addressed in the plan. 
ibquird Rsvlrlonr: 

lndude adascription of the imgacl of f l d s  and earthquakes on the assets. 
-mvldonr: 

This information can be presented in terms of dollar value or percentages of damage. 



Local Hazard Mitigation Plan Review Crosswalk 
Jurisdiction: 

FEMA Region Ill 

Date: FEMA Reviewer: 

Jurlsdictlon: 

1. 

2. 

3. 

4. 

5. [ATTACH PAGE(S) WITH ADDITIONAL JURlSDlCTlONSl 

Local Mltigatlon Plan Review and Approval Status 

Title: 

Jurisdiction: 

Date Received In AMA Region [insert fl 

Plan Not Appmved 

Plan Appmved 

Date Approved 

NFlP Status* 

. 
Y 

Title of Plan: Date of Plan: 

Local Polnt of Contact: 

Title: 

Agency: 

Phone Number: 

N 

Address: 

E-Mail: 

NIA 

State Reviewer: 

CRS 
Class 

Robbie Coates Hazard Mitigation Coordinator Aprll25,2011 I 

* Notes: Y = Participating N = Not Participating NIA = Not Mapped 

Title: Date: 



Local M 7 d Mitigation Plan Review Crosswalk 
Jurisdiction: 

FEMA Region I r .  3 

The plan canna be approved if the plan has not been lormaily adopted. Each requ<rement 
Ixiudes separate elements. All dements d the requirement must be rllled'SatisfadW in 
ord- f a  the requirement to be fulfillea and receive a scae d 'Sslisfaclory ' Elements d each 
rgluirement are listed on the followirm pages d the Plan Review Crosswalk A Weeds 
imbovement" scae on dements s h d e d l  gray ( rmmended but n d  required) will not 
preclude the plan from passing. Reviewer's comments must be povlded f a  requirements 
recdving a "Needs Improvement" sowe. 

R.nguisite(s) (Check Applicable Box) 
1. Adoption by the Local Governing Body: 
B2Ol.qC)(5) OR 

2. Multi-Jurlsdlctionat Plan Adoption: §201.6(~)(5) 
AND 

3. MuHiJurisdctional Planning Parlldpation: 
5201 .s(a)(3) 

NOTMET MET 

Planning Process N 8 
4. Documentation dthe Planning Process: 
5201.6(b) and )201.qc)(l) 

Rlsk Assessment 

5. identifying Hazards: 5201 .6(c)(2)(1) 

6. Prdllina Hazards: 6201.B(c)i2)(i) - - . .. ... 
7. Assessing Vulnerability: Overview: 
wi .e(c)(z)(ii) 
a Assessing Vulnerability: Addressing 

etltive Loss Properties. 9201.6(~)(2)( 
sessing Vulnerability: identifying Str 
ucture, and Criticai Facilities: 

Assessing Vulnerability: Estimating Potentiai 
sss: s o l  .6(c)(2)(it)(B) 

'States that have additional requirements can add them in the appropriate sections of 
the Multi-Hiuard Mtigatbn Pknning Guaam or create a new section and modify 
this Plan Review Crosswalk to record the score for those requirements. 

SCORlNQ SYSTEM 

Please check one of the fdlowing fa each requirement. 

N - Need. Improvement: The plan does not meet the minimum for the requirement. 
P 

S - Satisfactory: The plan meets the minimum fw the requirement. Reviewer's comments are 
encouraged, but n d  required. 

13. Local Hazard Mitigation Goals: §201.6(c)(3)(i) 
14. IdenUfkawn and Analysis of Mnigation Actims: 
gmr .qc)(a)(ii) 
15. Identification and Analyst3 of Mltlgatlon 
Actions: NFlP Compliance. 5201 .B(c)(J)(Ii) 
16. Implementation d Mitiistion Actions: 
s01.6(~)(3)(111) 
17. MuiUJurisdiional Mitigation Actions: 
5201.6(c)(3)(iv) 

Plan Maintenance F'rowss 
18. Monitorinp, Evaluating, and Updating the Plan: 
5201 .6(c)(4)(ii) 
19. incapaation into Existing Planning 
Mechanisms: 5201,6(c)(4)(ii) 
20. ConIinuecl Public Involvement: 9201 .qc)(4)(iii) 

Additional State RequlremenW 

insert State Requirement 

insert State Requirement 

Insa  State Requirement 

LOCAL MmGATWN PLAN APPROVAL STATUS 

PLAN NOT APPROVED 

See Reviewer's Comments 

PLANAPPROVED 

Updated March 201 1 



SUMMARYSCORE 1 1 1 
3. Multi-Jurisdktional Planning Participation 

1. Adoption by the Local Governing Body 

Requirement $201.6(~)(5): [The local hazard mitigation plan shall include] documentation that the plan has been formally adopted by the governing body of 
the jurisdiction requesting approval of the plan (e.g., City Council, County Commissioner, Tribal Council). 

Location in the 
Plan (section or 

Element annex and page #) Reviewar's Comments 
A. Has the local governing body adopted new 

or updated plan? 
B. Is supporting documentation, such as a 

resolution, included? 

SUMMARY SCORE 

Requirement 5201.6(~)(3): Multi-jurisdictional plans (e.g., watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated 
in the process ... Statewide plans will not be accepted as multi-jurisdictional plans. 

SCORE 

Location in the 
Plan (section or 

Element annex and page #) Reviewer's Comments 

NOT 
MET 

2. MulJurlsdictional Plan Adoption 

Requirement $201.6(~)(5): For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must document that it has been fonmlly 
adopted. 

MET 

SCORE 

Location In the 
Plan (section or 

Element annex and page #) Reviewer's Commenb 

NOT 
MET 

SCORE 

A. Does the new or updated plan indicate 
the specific jurisdictions represented in 
the plan? 

B. For each jurisdiction, has the local 
governing body adopted the new or 
updated plan? 

C. Is supporting documentation, such as a 
resolution, included for each partiapating 
jurisdiction? 

MET 

NOT 
MET 

Executive Summary (Pp. 1) 
Chapter 1: (Pp. 4) 
Chapter 3: Section I (Pp. 
1 7) 
Chapter 1: Section IV, 
Authority (Pp. 7) (will upon 
completion) 
Appendix B 
Appendix B (to be 
completed after adoption) 

MET 



4. Documentation of the Planning Process 

A. Does the new or updated plan describe 
how each jurisdiction participated in the 
plan's development? 

B. Does the updated plan identify all 
participating jurisdictions, including new, 
continuing, and the jurisdictions that no 
longer participate in the plan? 

Requirement #201.6(b): In order to develop a more comprehensive approach to reducing the effects of natural disasters, the planning process shall include: 
( I )  An opportunity for the public to comment on the plan during the drajiing stage and prior to plan approval; 
(2) An opportunityfor neighboring communities, local and regional agencies involved in hazard mitigation activities, and agencies that have the authoriry to 

regulate development, as well us businesses, academia and other private and non-profit interests to be involved in the planning process; and 
(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information. 

Chapter 2: Planning Process (Pp. 11- 
15), Chapter 6: Mitigation Strategies 
(Pp. 291-300) 

Executive Summary: Page 1 
Chapter I (Pp. 4); Chapter 3: Section I 
(Pp. 17) 

SUMMARY SCORE 
PLANNING PROCESS: §201.6(b): An open public involvement process is essential to the development of an effective plan. 

Requirement §201.6(~)(1): [The plan shall document] the planning process used to develop the plan, including how it was prepared, who was involved in the 
process, and how the public was involved. 

I who was involved in the current planning 11-15) 
process? (For example, who led the 
develo~ment at the staff level and were 

prepare the new or updated plan? I 

I there any external contributors such as 
contractors? Who participated on the plan 
commhtee, provided information, reviewed 

Location in the 
Plan (section or 

Element annex and page #) Reviewer's Comments 

1 I 

SCORE 

A. Does the plan provide a narrative 
description of the process followed to 

B. Does the new or updated plan i n d i t e  I Chapter 2: Planning Process (Pp. I 

N 

Chapter 2 (Pp. 11 -1 5); Appendix C 

drafts, etc.?) 
C. Does the new or updated plan indicate 

how the public was involved? (Was the 
public provided an opportunity to 
comment on the plan during the drafting 
stage and prior to the plan approval?) 

D. Does the new or updated plan discuss 
the opportunity for neighboring 
communles, agencies, businesses, 
academia, nonprofi, and other interested 

S 

Chapter 2: Section I1 Public 
Involvement and Citizen lnput (Pp. 
13-1 5); Appendix H 

Chapter 2: Section II Public 
Involvement and Citizen Input (Pp. 
13-1 5) 



4. Documentation of the Planning Process 

Requirement 5201.6(b): In order to develop a more comprehensive approach to reducing the effects of natural disasters, the planning process shall include: 
( I )  An opportunity for the public to comment on the plan during the drafing stage and prior to plan approval; 
(2) An opportunity for 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-prof f interests to be involved in the planning process; and 
(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information. 

Requirement $201.6(c)(I): [The plan shall document] the planning process used to develop the plan, including how it was prepared, who was involved in the 
process, and how the public was involved. 

Location In the I SCORE 
I ~arties to be involved in the ~ h n n i ~  I I I 

5. identifying Hazards 

- 
process? 

E. Does the planning process describe the 
review and incorporation, if appropriate, of 
existing plans, studies, reports, and 
technical information? 

F. Does the updated plan document how 
the planning team reviewed and 
analyzed each section of the plan and 
whether each section was revised as 
part of the update process? 

Requirement #201.6(c)(2)(i): [The risk assessment shall include a] description ofthe type ... of all natural hazards that can affect the jurisdiction. 
Location in the S( 

Chapter 2: Section Ill Incorporation 
of Existing Plans and Studies (Pp. 
15) 

Chapter 2: Planning Process (Pp. 
11-12) 
Chapter 7: Jurisdiction Executive 
Summaries (pp. 301-433) 
Chapter 8: Plan Maintenance (Pp. 
439) 

SUMMARY SCORE 

RISK ASSESSMENT: $201.6(~)(2): The plan shall include a risk assessment that provides the factual basis for activities proposed in the strategy to reduce 
losses from identified hnzards. Local risk assessments must provide sufficient information to enable the jurisdiction to identi& and prioritize appropriate 
mitigation actions to reduce losses from identified hazards. 

Chapter 4: Regional Hazard 
Identification and Risk Assessment: 
Flood (Pp.89) 

-~ ~~~~ 

Plan (seclion or 
Element annex and page #) Reviewer's Comments N 

A. Does the new or updated plan include a 
descrlption of the types of all natural 
hazards that affect the jurisdiction? 

S 

Chapter 1 : Section I Background 
(Pp. 4-5) 
Chapter 4: Section Ill Hazard 
Identification: (Pp. 66-75) 



Winter Storm (with extreme cold) 
(Pp. 125) 
High WindISevere Storm (Pp. 138) 
Tornadoes (Pp. 174) 
Drought (and extreme heat) (Pp. 
188) 
Earthquake (Pp. 197) 
Landslide (Pp.217) 
Wildfire (Pp. 229) 
SinkHoledKantdLand Subsidence 
(PP. 244) 
Dam Failure (Pp.256) 
Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
Chapter 3: Regional Information 
Section 1 Profiles (Pp. 17-20) 

SUMMARY SCORE 

6. Profiling Hazards 
Requirement §201.6(c)(2)(i): [The risk assessment shall  include a] description of the ... location and extent 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. 

Location in the 
Plan (section or 

Element 
I A. Does the risk assessment identifv the 

location (i.e., geographic area aifected) of 
each natural hazard addressed in the new 
or updated plan? 

B. Does the risk assessment identify the 
extent (i.e., magnitude or severity) of each 
hazard addressed in the new or updated 

annex and page #) Reviewer's Comments N 

Chapter 4: Regional Hazard 
Identification and Risk Assessment, 
Flood (P0.95-97) . .~~~ ~ , 
winter Storm (with extreme cold) 
(Po. 126) I 
~ i g h  ~ i n d t ~ e v e r e  Storm (Pp. 139), 
Tornadoes (Pp. 176-177) Drought 
(and extreme heat) (Pp. 189-190) 
Earthquake (Pp. 197-1 98) 
Landslide (Pp.217-218) 
Wildfire (Pp. 230) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 245-247) 
Dam Failure (Pp.256-258) 
Chapter 4: Regional Hazard 
ldentification and Risk Assessment, 
Flood (Pp.95-97) 



plan? Winter Storm (with extreme cold) 
(Pp. 126) 
High WindSevere Storm (Pp. 139), 
Tornadoes (Pp. 176-177) Drought 
(and extreme heat) (Pp. 189-190) 
Earthquake (Pp. 197-198) 
Landslide (Pp.217-218) 
Wildfire (Pp. 230) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 245-247) 
Dam Failure (Pp.256-258) 

C. Does the plan provide information on Chapter 4: Regional Hazard 
previous occurrences of each hazard Identification and Risk Assessment, 
addressed in the new or updated plan? Flood (Pp.98-100) 

Winter Ston (with extreme cold) 
(Pp. 126-1 30) 
High WindISevere Storm (Pp. 143- 
145), 
Tomadoes (Pp. 180-1 83) 
Drought (and extreme heat) (Pp. 
191-193) 
Earthquake (Pp. 200-203) 
Landslide (Pp.221) 
Wildfire (Pp. 230-232) 
Sink HdeslKarstsRand Subsidence 
(PP. 248) 
Dam Failure (Pp.259) 

D. Does the plan include the probability of Chapter 4: Regional Hazard 
future events (i.e., chance of occurrence) Identification and Risk Assessment, 
for each hazard addressed m the new or Flood (Pp.105) 
updated plan? Winter Storm (with extreme cdd) 

(Pp. 130-1 33) 
High WindSevere Storm (Pp. 145), 
Tornadoes (Pp. 183) 
Drought (and extreme heat) (Pp. 
193) 
Earthquake (Pp. 204-205) 
Landslide (Pp.221) 
Wildfire (Pp. 232) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 249) 
Dam Falure (Pp.259) 



SUMMARY SCORE 

Drought (and 'extreme heat) (Pp. 
193) 
Earthquake (Pp. 206) 
Landslide (Pp.222) 
Wildfire (Pp. 232) 
Sink HoledKarsts/Land Subsidence 
(Pp. 249-250) 
Dam Failure (Pp.259) 

SUMMARY SCORE 

I 
7. Assessing Vulnerability: Overview 
Requirement #201.6(~)(2)(ii): [The risk assessment shall include a ]  description of the jurisdiction's vulnerability to the hazards described in paragraph 
(c)(2)(i) of this section. This description shall include an overall summary of each hazard and its impact on the community. 

LocaUon in the 
Plan (section or N Element 

A. Does the new or updated plan include an 
overall summary description of the 
jurisdiction's vulnerability to each hazard? 

B. Does the new or updated plan address 
the Impact of each hazard on the 
jurisdiction? 

SCORE 

S annex and page #) 
Chapter 4: Regional Hazard 
Identification and Risk Assessment, 
Flood (Pp.105-106) 
Winter Storm (with extreme cold) 
(Pp. 134) 
High WindSevere Storm (Pp. 159), 
Tornadoes (Pp. 183) 
Drought (and extreme heat) (Pp. 
193) 
Earthquake (Pp. 206) 
Landslide (Pp.222) 
Wildfire (Pp. 232) 
Sink HoledKarstdLand Subsidence 
(Pp. 249-250) 
Dam Failure (Pp.259) 
Chapter 4: Regional Hazard 
Identification and Risk Assessment, 
Flood (Pp.105-106) 
Winter Storm (with extreme cold) 
(Pp. 134) 
High WindSevere Storm (Pp. 159), 
Tornadoes (Po. 183) 

Reviewer's Comments 



8. Assessing Vulnerability: Addressing Repetitive Loss Properties 

Requirement $201.6(~)(2)(~): [The risk assessment] must also address National Flood Insurance Program (NFIP) insured structures that have been 
repetitively damagedjloods. 

9. Assessing Vulnerability: Identifying Structures 

Requirement $201.6(c)(Z)(ii)(A): The plan should describe vulnerability in t e r n  of the types and numbers of existing andfuture buildings, infrastructure, and 
critical facilities located in the identified hazard area ... . 

Location in the 

vulnerability in terms of the types and (Pp. 50-65) 
numbers of existing buiklings, Table 4.1 
infrastructure, and critical facilities located Table 4.3 
in the identifii hazard areas? Appendix D2 

3. Does the new or updated plan describe Chapter 3, Section I, D, 2. 
vulnerability in terms of the types and Development Trends (Pp. 42-43) 
numbers of future buildings, infrastnictun 
and critical facilities located in the identifie 

SUMMARY SCORE 

Location in the 
Plan (section or 

Element annex and page #) Reviewer's Comments 

SCORE 

N 

Note: Thls requirement becomes effective for local 
plans approved 8fter October 1,2008, far any  
jurisdlctlon with NFIP repetitive loss properties. 

A. Does the new or updated plan describe 
vulnerability in terms of the types and 
numbers of repetItIv8 loss propertks 
located in the identified hazard areas? 

S 

SUMMARY SCORE 

Chapter 4: Regional Hazard 
Identification and Risk Assessment 
(Pp, 1 03-1 04) 
Table 4 23 



10. Assessing Vulnerability: Esi 
Requirement §201.6(~)(2)(ii)(l f): [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to vulnerable structures 
identified in paragraph (c)(Z)(ii)(A) of this section and a description of the methodology used to prepare the estimate ... . 

Location in the 
Plan (section or 

potential dollar loses to vulnerable 
structures? 

I. Does ths new or updated plan describe 
the methodology used to prepare the 
estimate? 

. .  . , 
Chapter 4: Regional Hazard 1 mqulmen t  bvUl kt preclude the p h  horn passing. 
Identification and Risk Assessment I 
(Pp. 64-65) 
Tables 4.26, 4.27,4.28, 114-120, 
Executive Summary (Pp. 2,8,10) Note: A "Needs Improvement" score on lhio 
Chapter 4: Section Ill: Hazard requlrenmnt wlll not preclude the plan from passing. 
Identification (Pp. 66-67) 
Chapter 4: Section II Data 
Availability and Limitations (Pp. 50- 

SUMMARY SCORE 
1 I. Assessing Vulnerability: Analyzing Development Trends 

12. MuWJurlsdictional Risk Assessment 

Requirement §201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms ofl providing a general description of land uses and development trends 
within the community so that mitigation options can be considered in future land use decisions. 

Location in the SCORE 
Plan (section or 
annex and page #) Reviewer's Comments N S 

Requirement $201.6(c)(2)(iii): For multi-jurisdictional plans, the risk assessment must assess each jurisdiction's risks where they vary from the risks facing 

es the new or updated plan describe Chapter 3: Section I: D: 1 : Land Use, 
d uses and development trends? Development (Pp. 36-41) 

Note: A "Needs lmprovament" score on this 
requl-t will not preclude the plan from pasolng. 

SUMMARY SCORE 



A. Does the new or updated pan include a Page 270, Table 4.91 
risk assessment for each participating 
jurisdiction as needed to reflect unique or 
varied risks? 

SUMMARY SCORE 

MITIGATION STRATEGY: /201.6(~)(3): The plan shall include a mitigation strategy that provides the jurisdiction's blueprint for reducing the potential losses 
identified in the risk assessment, based on existing authorities, policies, program and resources, and its ability to expand on and improve these existing tools. 

13. Local Hazard Mlgatlon Goals 

Requirement 5201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of mitigation goals to reduce or avoid long-tern vulnerabilities to 
the identijkd hazards. 

Location In the I SCORE 1 
Plan (section w 

Element annex and page #) Reviewer's Comments N S 

A Does the new or updated plan include a Chapter 6: Mitigation Strategies (Pp. 
description of mitigation goals to reduce 296-298) 
or avoid long-term vulnerabilities to the 
identified hazards? 

SUMMARY SCOW 

14. ldentficatimn and Analysis of Miiigatkn Actions 

Reauirement $201.6(c)(3)(iiJ: [The mitipation stmteav shall include a1 section that identities and analyzes a comurehensive r m e  of suecific mitigation . - -. - - .  - - 
actions andprojects being considered to reduce the fleets of each hazard, with particular emphasis on new and existing buildings and infrastructure. 

Location in the SCORE 
Plan (section or 

Element annex and page #) Reviewer's Comments N S 

1 A. Does the new or updated dan identify I Cha~ter 6 PD. 298, Chapter 7 I I 

I and analyze a coniprehendve r a n g e  ~xekutke~urnmaries (riPp301-433) 
specific mitigation actions and projects I I . . 
for each hGard? 

B Do the idenfdied actions and projects Chapter 7: Jurisdiction Executive 
address reducing the effects of hazards Summaries (Pp. 301-433) 
on new buildings and infrastructure? 

C. Do the identified actions and projects Chapter 7: Jurisdiction Executive 
address reducing the effects of hazards Summaries Pages 301 -433, Property 
on existing buildings and infrastructure? Protection (Pp. 293) 



15, Identification and Analysis of Mitigation Actions: National Flood lnsurance Program (NFIP) Compliance 

SUMMARY SCORE 

Requirement: $201.6(c)(3)(ii): [The mitigation strategy] must also address the jurisdiction's participation in the National Flood Insurance Program 
(NFIP), and continued compliance with NFIP requirements, as appropriate. 

LocaUon in the 
Plan (section or 

1 

~x&utive Summaries: 
Alexandria (Pp. 305-306) 
Arlington (Pp.314-316) 
Fairfax (Pp. 324, 331) 
Loudoun (Pp. 336) 
Prince William (Pp. 345-346) 
City of Fairfax (Pp. 351) 
City of Falls Church (Pp. 357-358) 
City of Manassas (Pp. 363-364) 
City of Manassas Park (Pp. 371-372) 
Town of Clifton (Pp. 377-378) 
Town of Dumfries (Pp. 382-383) 
Town of Haymarket (Pp. 388-389) 
Town of Herndon (Pp. 394-395) 
Town of Leesburg (Pp. 403-404) 
Town of Middleburg (Pp. 407-408) 
Town of Occoquan (Pp. 41 2-413) 
Town of Purcellville (Pp. 417-418) 
Town Quantico (Pp. 421-422) 
Town of Round Hill (Pp.427-428) 
Town of Vienna (Pp. 432-433) 

Element annex and page #) Reviewer's Comments N 

A. Does the new or updated plan 
describe the jurisdiction (s) 
participation in the NFIP? 

B. Does the mitigation strategy identify 
actions related to participation in and 
continued compliance with the NFIP? 

I I I I I 

National Flood Insurance Program 
(Pp. 100-1 02) 
Table 4.21, 
Section Ill Identifying Objectives and 
Strategies (Pp. 297) 
Chapter 6: Section Ill: lndentifying 
Objectives and Strategies (Pp. 296- 
300) Chapter 7: Jurisdiction 

SUMMARY SCORE 

Note: Thls requirement becomes effecNve for all 
plans approved aiter October 1,2008. 

Note: This requirement becomes effective for all 
plans approvedafter October 1,2008. 

1 



16. Implementation of Mitigation Actions 

Requirement: #201.6(~)(3)(iii): [The mitigation strategy section shall include] an action plan describing how the actions identified in section (c)(3)(ii) will 
be prioritized, implemented, and ndministered by the local jurisdiction. Prioritization shall include a special emphasis on the extent to which benefits are 
maximized according to a cost benefit review of the proposed projects and their associated costs. 

LocaUon In the 
Plan (section or 

used?) 
B. Does the new or updated mitigation 

strategy address how the actions will be 
implemented and administered, including 
the identification of the department 
responsible for implementing each 
action, existing and potential resources 
for each action and the timeframe for 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 

Element annex and page #) Reviewer's Comments N 

A. Does the new or updated mitigation 
strategy include how the actions are 
prioritized? (For example, is there a 
discussion of the process and criteria 

benefits? 

D 

Chapter 6: Section II: Considering 
Mitigation Alternatives (Pp. 292) 

completion of each action? 
C. Does the new or updated prioritization 

process include an emphasis on the use 
of a cost-beneflt review to maximize 

Chapter 6: Section II: Considering 
Mitigation Alternatives B. Prioritizing 
Alternatives (Pp. 294) 

as a benchmark for progress, and if Appendix E 
activities are unchanged (i.e., deferred) 
does the updated plan describe why no 

D. Does the updated plan identify the 
completed, deleted, or deferred actions 

change has occurred? I I I I 
SUMMARY SCORE 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 

17. MultlJurisdictlonal Mitigation Actions 

Requirement #201.6(c)(3)(iv): For multi-jurisdictional plans, there must be identifable action items spec$c to the jurisdiction requesting FEMA approval 
or credit of the plan. 



PLAN MAINTENANCE PROCESS 

18. Monitoring, Evaluating, and Updating the Plan 

Requirement $201.6(c)(4)(i): [The plan maintenance process shall include a ]  section describing the method and schedule of monitoring, evaluating, and 
updating the mitigation plan within afive-year cycle. 

Location in the 
Plan (section or 

Element annex and page #) Reviewer's Comments 

SCORE 

A Does the new or updated plan include 
identifiable action Items for each 
jurisdiction requesting FEMA approval of 
the plan? 

B. Does the updated plan identify the 
completed, deleted, or deferred actions 
as a benchmark for progress, and if 
activities are unchanged (i.e., deferred) 
does the updated plan describe why no 
change has occurred? 

N 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433); 
Appendix E 

Locatlon in the 
Plan (section or 

Element annex and page #) Reviewer's Comments 

S 

SUMMARY SCORE 

SCORE 

A. Does the new or updated plan describe 
the method and schedule for monitoring 
the plan, including the responsible 
department and other methods or 
schedules? 

B. Does the new or updated plan describe 
the method and schedule for evaluating 
the plan, including the responsible 
department arid the criteria used to 
evaluate the plan? 

C. Does the new or updated plan describe 
the method and schedule for updating the 
plan within the five-year cycle? 

N 

Chapter 8: Plan Maintenance: 
Section II Monitoring, Evaluation, 
and Enhancement (Pp. 436) 

Chapter 8: Plan Maintenance: 
Section I1 Monitoring, Evaluation, 
and Enhancement (Pp. 436) 

Chapter 6: Plan Maintenance II 
Monitoring, Evaluation, and 
Enhancement (Pp. 436-437) 

S 

SUMMARY SCORE 
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ADDITIONAL STATE REQUIREMENTS 

Virginia State Requirements 

Other Comments 

. 

Location in the 
Plan (sectim w 

Element annex and page #) Reviewer's Comments 

SCORE 

A. Does the plan include a Capabiliiy 
Assessment for each participating 
jurisdiction? 

B. Are flood maps included for each 
participating jurisdiction? 

C. Have other high hazard risk maps been 
included for each participating jurisdiction? 

N S 

SUMMARY SCORE 

Chapter 5: Capability Assessment 
(Pp. 271 -290) 

Chapter 4: (A) Flood Hazard Profile 
(Pp. 96) 
Chapter 4. Section XV Overall 
Hazard Results (Pp. 265) 
Fig. 4.61 

Note: A "Needs improvement" score on thk 
requirement will not pnw:Iude the FhUl plan from 
passing. 





6201.&~112)111 Profilincl Hazards . ., .,. 
i. Does the risk asseisment ldentty the location (i.e., geographic area affected) of each hazard addressed in the new or updated plan? 
6. Does the risk assessment idenllty the extent (i.e., magnludecf seventy) d each hazard addressed in *e new or updated plan? 
C. Does the plan provide infamation on previous occurrences d each natural hazard addressed in the new or updated plan? 
D. Does the plan include the pobaMlii of future events (i.8.. chance of occurrence) f a  each hazard addressed in the plan? 

Matrix B: Assessing Vulnerability 

This matrix can assist FEMA and the State in scoring each hazard. Local jurisdictions may find the matrix useful to ensure that the new or updated plan addresses 
each requirement. Compietlng the matrlx is not required. 

Note: First, check which hazards are identified in requirement $201.6(c)(2)(i). Then, place a checkmark in either the N or S box for each applicable hazard. An 
"N" for any element of any identified hazard will result in a "Needs improvement" score for this requirement. List the hazard and its related shortcoming in the 
comments section of the Plan Review Crosswalk. /----,- 

Note: Receiving an N in the shaded columns will not preclude the plan from passing. 

Severe Winter Storm 

Legend: 
5201 .6(c)(2)(ii) Assessing Vulnerability: Overview 



A. Does the new or updated plan Include an overall summary description d the junsdlctlon's 6. Does the new or updated plan describe wlnerabiley in terms d the types and numbers d 
wlneraMliW to each hazard? future buildlnos, infraslrwlure, and critical facllhles located in the idenhiled hazard areas? 

B. Does the n& or UDdated dan address the ImDacl d each hazard on the iurisdiion? 
%m-- 

. . 
" "--- 

A. Does the new or updated plan estimate Nential ddliv looses to minerable struckures? 
A. Does the new or updated plan describe winerabiiky in terms of the types and numbers ol 0. Does the new or Updated plan describe me meModdogy used to pepare the epUm;lle? 

exisllng buildings, infraslruchlre, and crilical facilities located in lhe identifled hazard areas? 

Matrlx C: identfflcation and Analysis of Mitigation Actions 

This matrix can assist FEMA and the State in scoring each hazard. Local jurisdictions may find the matrix useful to ensure consideration of a range of actions for 
each hazard. Completing the matrix is not required. 

Note: First, check which hazards are identtied in requirement $201.6(c)(2)(i). Then, place a checkmark in either the Nor S box for each applicable hazard. An 
"N" for any identified hazard will result in a "Needs Improvement" score for this requirement. List the hazard and its related shortcoming in the comments section 
of the Plan Review Crosswalk. - 

Severe Winter Storm 



Legend: 
§201.6(c)(3)(ii) Identification and Analysis ol Mfiigation Actions 
A. Does the new or updated plan identify and analyze a cmprehensive range of specific mifigation actions and projects for 
each hazard? 
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r APPENDIX B 

PLAN ADOPTION 

Note, to be completed following conditional approval. 
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MEETING DOCUMENTATION 
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Update of the 
Northern Virginia Hazard Mitigation Plan 

Proposal Presentation 

Kick Off Meeting 

Dewberry 

December 4,2009 

UPDATE OFTHE NORTHERN VIRGINIA 
...-.--.a,--.-.-.. n. ... 

Meeting Agenda 
1. Welcome & Introductions- Lucia Schmit 

2. Meet the Team - Larry Zensinger 

3. Plan Update Requirements - Deborah Mills 

4. Plan Update Process and Schedule-Jane Sibley Frantz 1 

5. Human-Caused Risk Analysis - Digital Sandbox 

6. Visioning : Desirable Plan Outcomes- Deborah Mills 

7. Visioning : Engaging Internal & External Stakeholders- 
Carrie Speranza and Shandi Treloar 

8. Wrap Up & Future Meetings - Lucia Schimt & Deborah Mill 

UPDATE OFTHE NORTHERN VIRGINIA ". ... m i h w h m n w  I 
Corporate Overview 

50 years h Northern Virginia 

() 2,000 professionals 
More than $300 M annual revenue 

Core service: Emergency Management 

r and Hazard Mitigation 

I 
I 

. 10+ years developing and deploying risk 
I 

management solutions . 
Holds 3 U.S. patents 1 

UPDATE OFTHE NO-ERN VIRGINIA 
HAZARD MITIGATION PUN 

.Facilitate the process 

.'Lend lechnical expertise and consultalion 

/Do the heavy lifting and diny work 

4Participale & Make the final decisions 

4 Ensure a feasible plan that meets regional, community 
and stakeholder needs 

UPOATE OF THE NORTHERN VIRGINIA 
HAZARD MITIGATION P L A N  

- Steer~ng Committee - Human-causedThreat 
Facilitation Analysis 

, - AdoptionTracking I 
ATE O F M E  NORTHERN WRCilNIA 

MITIGATION P U N  *- 

Project Team 

L 
I I 

111 

UPDATE OF THE NORTHERN VIRGINIA 
HAZARD M~TIGAT~ON PLAN B) Dewberry I 



Understanding Requirements 

New FEMA Local Plan Requirements 
- Clear roadmap on update process 
- Incorporate previous plan crosswalk 

comments 
- Integrate NFlP program 
- Describe current status of projects 
- Address critical facilities 

tTEOFTHE NORTHERN VIROINIA ........--.-.-., ". ... m l o r r b a m  

Proiect Schedule 

I 

' TOOIS We Use 

I Facilitated Meetings 

Public Workshops 
Secure Northern Virginia Project Share Site 

Understanding Requirements 

Challenges unique to region 
- Scheduling conflicts 

- Disasters happen 

- Multiple GIS sources 

- Complicated review process 1 
Planning Support 

Encourage diverse Steering Committee 
membership 

Meet up to  two times with each participating 
jurisdiction 

Use multi-faceted approach to  public input 

Stay in constant communication 

1. 
UPDATEOFTHENORMERN VIffiINIA 
HAZARD MITIGATION P U N  )- .I 

Hazard Identification and Risk Assessment 
(HIRA) 

Address natural and human-caused hazards 
Build on existing data from VDEM, MWCOG, and 
jurisdictions 
Use risk matrix to prioritize hazards 
use GIS to conduct vulnerability assessment and 
estimate losses 

IORTHE 
ION PU 



Dlglml Sandbox pmvldar h k  management wrluaons 
m hom&nd rccudty oqanlrationr 
m m n * m u u m - m s r o n w k c w , t d i w  
~ ~ l ~ b s s e d m a ~ d m e r M M M I  
. n d n . t v n ( h u M r f * W Y ~  

-- -- 

. *L.rto.AO(-lUn 

2?z%%T-- 

~ Identifies High hoRle Infrastructure within each region 
Identifies Factors (Drivers) of Risk within each region 
Discusses the risk impact on Local and National Level 
Will be developed quickly (30 days) and can be delivered 
individually to each jurisdiction as well to the Project Team 
to drive HIRA development 

HlRA cont. 

Capture NFlP requirements such as repetitive loss 

I Incorporate existing land use and other plans 

Create a regional HlRA with jurisdiction-specific 
executive summaries 

I UPOATF. OP THE NORTHERN VIRGINIA 
HAZARD MITIGATION P L A N  



1 HlRAs build a foundation r Mitigation Goals, Objectives and Projects ( 
Inventory and assess status of 2007 mitigation *A solid HlRA is the foundation for all emergency 

management planning 
I 

*Your investment in a strong mitigation plan will 
support: 

- Emergency Operations Plans 
- Emergency Response Plans 
- Shelter and Evacuation Plans 
- Long Term Communitg Recovery Plans - ESF 14 
- Continultyof Operations Plans 

UPDA IHE NORTHERN VIRGINIA 
.I.-. - -.-. ,.-.-. ... *I 

actions 

1 Develop regional goals and projects by 
I 
! Steering Committee 

1 Facilitate development of jurisdiction-specific 
I goals and projects 

Create mitigation strategy tracking tool for use 
Y over next 5 years 

UPDATE OF THE NORTHERN VIRGINIA 
...-.--.a,-.-.-.-.. n. ... rn 

Plan Production and Adoption 

Circulate drafts early and often 

Submit completed plan with crosswalk to  
VDEM 

Provide adoption resolution templates 

Compile adoption notices and submit full plan 
I Value Added Services 

Address non-traditional hazards like 
climate change 

Conduct a Social Vulnerability Analysis 

Scope highest priority projects 
- Prolea Description 
- Feasibility Analysls 
- Beneflt Cost Analysis 
- EHP Review 
EMAP Compliance 1 to  VDEM and FEMA 

UPDATE OFTHE NORTHERN VIffiINIA 
HAZARD MInCJ\TION P U N  mkr @ Dewberr 

, I  -sK - 
Brainstorming : Engage Internal and 
External Stakeholders 

See written notes 

UPDATE OFTHE NORTMERN VIRGINIA 
HAZARD MITIGATION P U N  I 

Visioning Exercise - Desired Plan 
Outcomes 

See written notes 

I UPDATEOFMENORmERN VIffilNIA 
HUA~D MInCIATION P U N  



Brainstorming : How to Engage 

Internal kickoff for each jurisdiction 

Invite them to HlRA meetings 

UPDATE OFTHE NORTHERN VIRGINIA 

Primary Contacts 

broject Manager: Deborah Mllls 
mills(ddewberrucom 703849.0162 

Ilanning Lead: Jane Sibley Frank 
ranz:u\dewbetr%corn 703849.0473 

llRA Lead: Rechael Heltr-Herman 
~erman(%iewberrrcom 585.949.6327 

kigital Sandbox: 

PDATE OFTHE NORTHERN VIRGINIA I 
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Northern Virginia Mitigation Plan Update Kick Off Meeting 
December 4,2009 Sign-in Sheet 

Name 
Becky 
McKinney 

Pat Collins 

Alexa Hussar 

Kevin Johnson 

Charlie 
McRorie 

Beth Brown 

Robbie Coates 

Lucia Schmit 

Dan Ellis 

Sam Myers 

Deborah Mills 

Larry 
Zensinger 

Department/Organization 
Fairfax County OEM 

Prince William County OEM 

Prince William County OEM 

Loudon County OEM 

City of Alexandria 

VDEM 

VDEM 

Arlington County 

City of Falls Church 

Loudon County OEM 

Dewberry (contractor) 

Dewberry (contractor) 

Phone 
571-350-1009 

703-792-5828 

703-792-5254 

703-737-8831 

703-838-3825 

804-317-6685 

804-897-6800, 
ext. 6582 
703-228-7936 

703-248-5058 

703-737-8130 

703-849-0216 

703-849-0139 

Fax 

703-792-7149 

703-792-7149 

703-779-0012 

703-548-6952 

703-248-5158 

703-779-0012 

703-206-0803 

703-206-0803 

E-mail 
Elizabeth.rnckinney@fairfaxcounty.gov 

pcollins@pwcgov.org 

ahussar@pwcgov.org 

Kevin.johnson@loudon.gov 

Charlie.rncrories@alexandriava.gov 

Beth.brown@vdem.virginia.gov 

Robbie.coates@vdern.virginia.gov 

Ischmit@arlingtonva.us 

delis@fallschurchva.gov 

Sarn.rnyers@loudon.gov 

dmills@dewberry.com 

Izensinger@dewberry.com 





Meeting Agenda 

1- Description 1 Lead 
-- 

Friday January 15, 2010 
9:30 am - 12:00 pm 

Subject: 

Est. Time I 
Welcome and Introductions 

Sharepoint Site 

Hazard Analysis consistent with State Hazards 
New Hazards to Consider? 
Identified Weaknesses of Existing Plan 
Data discrepancies from previous plan, what can be 

Potential Methodology for Revision 
Determining Risk &Vulnerability 

chael Heltz Herma 

Nonhern Virginia RC Hazard 
Mitigation Plan Update 

Location: Dewberry HQ Offwe 
8403 Lobby Conference Room 

NoVA RC Hazard Mitigation Plan Update: HIRA @ Dewberry 

Date & 
Ti: 

purpose: 

Attendees: 

Hazard Ident~pcation & Risk Assessment (HIRA) Kick-Off Meeting 

NOVA Hazard Mitigation Planning Committee 
Digital Sandbox 
Dewherrv 



2006 Local Plan Com~arison to Virginia 2010 Plan 

I 

Average Ranking 

2Il0 Statewide Medium-EM I Medium I P 

qt,sLo Tsunami Wildfire 

.. . 

Tcrruris Bio. 

NA 

NOVA RC Hazard Mitigation Plan Update: HIRA W Dewberry 



Update of the 
Northern Virginia Hazard Mitigation Plan 

Hazard ldentification & Risk Assessment Kick Off Meeting 

Dewberry 

January 15,2010 

DATE OF THE NORTHERN VIRGINIA - . - - . . - . . -. . . -. . . . 

Meeting Agenda I 
1. Welwme & Introductions 

- Sharepoint Site 

2. Plan Update Requirements & Data Availability 

3. Ranking Methodology, Risk &Vulnerability 

4. Digital Sandbox 

5. Project Schedule - Milestones 

6. Wrap Up & Future Meetings 

UPDATEOFTHE NORTHERN VIRGINIA , ,.. ... 

Plan Update Process 

Data Collection & 2W6 Plan EvaiuaOon 

Hazard ldentification and Risk Assessment Update 

Mittgation Goals, Strategiesand Projects(revision1 

Capabiliksessment 

Plan Maintenance . Draft Plan Submittal and Review 

Plan Adoption 

Plan Submission to VDEM & FEMA 

UPDATE OF THE NORTHERN VlinlClU 
HAZARD MlnOlnON PUN 

1 Understanding Requirements 

New FEMA Local Plan Requirements 
- Clear roadmap on update  process 

- lncorporate previous p lan  crosswalk comments  

- Integrate NFlP program 

- Describe current  status of projects 

- Address critical facil it ies 

,DATE OFTHE NORTHERN VIRGlNIA 
C A R D  MITIGATION PLAN 

Plan Update Requirements I . Must be updated every five years . Re-assess Hazard Identification and Risk Assessment (HIM) 

- Considers changes to hazards and vulnerability of 
people and assets 

- Address hazard events that have occurred slnce the last 
plan . Incorporate local pianningefforts with Virginla State Plan 

Report on progress with mitigation strategy to-date and 
discuss adjustments 
Address weaknesses identified in previous plan review 

ATE OFTHE NORTH- VIRG#NIL. 
eI).nburg HAZARD MITIGATION PUN 

Hazard ldent~ncar~on and Risk Assessment I 

(H IRA) 
Address natural and human-caused hazards 

Build on existing data from VDEM, MWCOG, and jurisdic' . Use risk matrix t o  prioritize hazards 

Use GIs t o  conduct vulnerabilityassessment and estimate 
losses 

UPOATE OF THE NORTHERN VIRGINIA 
HAZARD MITIGATION PLAN 



HlRA [Continued] HlRA Sections ! 
Identify Hazards 

Prope Hazards 

Geographicarea affected 

Magnitude or extent 

Previous occurrences 

Probability offuture events 

UPDATE O F T H E  NORTHERN VIROINIA .. .-.......--.--.. ..... *- 

Capture NFlP requirements such as repetitive loss 

Incorporate existing land use and other plans 

Create a regional HlRA with jurisdiction-specificexecutive 

su----ies 

UPDATE OF THE NORTHERN VIRGINIA .. -. ... Dau?ham 

herring Vulnemblllty 
lurisdinions vulnerability to Hozord 
Impact of Hazord 
Repetitive Loss Properties Addressed 
Types & Numbers of existing structures (buildings, 
infrastructure, critic01 facilities) in Homrd Areas 

Methodology & Estimation of potentialdollor loss to 
vulnerable structures 
Lond Use & Development Trends 

UPDATE O F  THE NORTHERN VlRCilNU 
HAZARD MmClATlON PtAN 

2010 HlRA Update 

Update Hazard Profiles 
Review identified hazards & their prioritylranking 

Review and update methodologyfor: 
- VulnerabilityAnalysis 

- Potential Loss Estimates 

I 



I Hazard Identification: New Hazards to Consider? ( 

Winter Storms 1 
Hurdcanes &Tmpical Storms 

OravgM 

Wildfire . Earthquakes . Enreme Temperaturs I 
Dam Fallure 
Erosion - Landrllder 

Sinkholes C l i m m e ~ n g e a s  an ampllfwd other hazards? 

UPDATE OFTHE NORTHERN VIRGINIA . . . . . - - . . - . . TON P U N  I 

/ Hazards Addressed in 2010 VA State Plan 

I n c l ~  

- Flood 

Medium-High Mcd~urn Low 

- Non-Rotational Wind - Earlhquake 

- Winter Weather - Landslide 

I 
Medium Lilw, 

- Tornado - Karst 

- Drought - Dam Failure 
- Wildfire 

UPDATE OF THE NORTHERN VIRGINIA 
' 1 I Z A R D  MITIGI\TION PLAN 

Hazard Naming Ambiguity 
I I 

Interrelated Hazards I 
Review Virginia State Plan to  see what hazard 
naming conventions were used 
- Do these seem reasonable? 
- Any hazards missing? 

P'+ 

Local vs. State Hazard Ranking Comparison 

>ATE OFTHE NORTHERN VIRGINIA 
L A ~ O  MITIGATION PUN Deab-v I 

Identified Weaknesses in Existing Plan 

Discussion with Planning Committee I 
What do you like about current plan? 

Are there other efforts currently going on in your 
community that we should be aware of? 

' Have the necessary peopleJdepartments been asked 
to  participate? 

' How can this plan help your agency? 

UPDATEOF THE NORTIIERN VIRGINIA 
HAZARD MITIOATION PLAN 



I Identified Weaknesses in Existing Plan 
[Continued] 

I What would you like changed in the revision? 
- Simple rather than wordy 
- Subjea matter experts 
- Useful HlRA with better data 
- Social Vulnerability improved 

Components to Address 

UPDATE OFTHE NORTHERN VIRGINIA 
HA=,-- " TIOATIO- -' - Y  e- 

Data Discrepancies 

What can be improved? 

Tying HlRA to specific mitigation projects/activities 

Does your locality/agency have new data sources 
that have been created since the 2006 plan? 

What types of data would you like to  see in the 
revision? 

UPDATEOFTHE NORTHERN VIRCilNIA . . ~  m n- 

- MEM doer not have a standarddefinition of a Critical Facility 
2010 WMPldCnt*l b m d t y p l  d C F  w1thonlylt~allout.n: 

L m  E- Flrsst- 
F I U P 1  HO5wO 
wc+s 
E m  

minpHMm 

r 
i Data Needs: Building & Critic-. . ies 

Local Data 
- Building specific [war, materials, value ... ) 

! - Infrastructure 

Crltical/Essential Facilities 
! - L-1 Facilities with Building Specific Parameten 

- HAZUSMH defauk Data I General Historical Disaster Database, 

List of Federally Declared Disasters from FEMA 
- Jurd~ctionr declared 
- Nature of disaster 

- Type($) of awlstam prowded 

National Climatic Data Center (NCDC) Storm 
Events Database J 
- Area impacted 

- Damages 
- Dacription of event 

Virginia Department of Forestry 
UPDATEOFTHE NORTH- YI-INIA 
HAZARD MITIGXTION PUN 



I- Data Sources & Needs 

Demographics 
- CenSUSDBfa 

Hazard Data - Fiaad: RMAFiRMr. FEMAReP Lorr. MEM. Dm. NCDCB HAZUI-MH 
- Tomdo: NCDC& NRGlS 
- Wind (Micmbum/Slraightiine): WI-MH,NCDC& SVRGIS - land & Mine subrldence: USGS 
- SevereThunderrformc NCDC& SVRGIS 
- Winter Weather: NCIK 
- Eaflhquake:HAZUS-MH 
- Wl1dOre:VWF & NCDC 

Land Ure 
- LOO1 Planning Effartr ( w l a f i o n  hanger andlor shift& danger In land 

Y Y  amiYitie.1 
UUl land cow. Data (NLCD) I 

Data Transfer from Localities to Dewberry 1 
Local GIS contacts 

Data used in previous planning efforts 

Other Planning Efforts (MWCOG, NCR SHIELD, 
Critical Infrastructure Plan) i I 
Rachael Herman 

716-949-6327 

rherman@dewberry.com 

UPDATEOFTHE NORTHERN ViRGlNU 
U ~ R D  MITIGATION PUN e v  

I I 10 Minute Break 

I (P Dewberry 

Qualitative Approach I 
Historical & Anecdotal Data, Community Input, 
Professional Judgment 

Priority Risk Tool (PRI) 

MAC Score 1-4 with weighting factors 

@ AE OF THE NORTIIERN VIRC~~NIA 
HAZARD MlTlWTION PUN 

1..- - 1 

2006 Ranking Par: :ers 

A "hybrid" approach was developed to include: 
- Quantitative Analysis 

Hazard Loss Estimates (HIVUS. NCDC.VWT) 

At-risk CommunityA3retr 

- Qualitative Analysis 
Mitisation Advisory Committee's scoring system resuits 

- Ukelihmd of ocrunence, rptial extent, potential impan 

Dual-faceted review of the hazards 

' 'POATE OFTHE NORTHERN VIRGINIA 
AZARO MITIGATION PLAN 

dc- ee- 
Priority Risk Index 

Discussion from 
Planning Committee 

Benefits 

Limitations 

UPDATE OFT 



Quantitative Approach 
hnuallzed Lw 
- moc 

hW.-... - . - 
m"5" . Lnn-mmrm . I0nM.l . W m l S m r m  . w m  

- IUnJs . " Y M I W I *  . E d w " k  
At-RkkCmnmunlhl Assets 
- FlrndlW 
- Ll"drlida _ l.,,,.',ll 

>RlHERN VIffiINlA 
Lm" ' lEOF .A, .u D. r., 

VA State Plan Ranking Parameters 4 

nt* u, I 
-hMY I 

G I -  m 

"Semi-Quantiiative" Scoring System 

- Mud Data Valuer grwped in categories 1-4 bared on 
rtatirtin 

NCDC Data with normalization (inflation ...) 
- Limitations with probablliQ& Impact data 

Parameters Used: 
- Pwlrnonvuhws~mity (w*hto.s) 
- Poprlation Den* (wighl0.5) 
- G~nph ic  Ektent 1wmt 1.5) 

- Annualbed DeaIhr L W u r h  IwelgM 1) 
- Annualbed Cmp L Pmpetq Damqe lveighl 1) 

Virginia 2010 Ranking Maps 
Illustrate data sources that could be used as part 
of the local plan update 

Estimation of Annualized Loss 
- Values thatwill be created & used in this revision wit 

fine-tune the Virginia State Plan estimates based on 

better data Inputs for. . inclusion of 2006-2010 hazard events 
Critical lacilW locations and information 

Buildinellnfrast~ctum oarameters -. 

U W A T E  OFTHE NORTHEM VIR(ilNIA 
H A L I R D  MmWTION PUN 

F i g w  3.16-1: Hazard Ranking Risk Maps 1-m 



I Vulnerability Analysis & Loss Estimation I Social Vulnerability 
1 Annualized Loss based on NCDC and HAZUS-MH 

Building Specific Analysis for Buildings & Critical 

i Facilities 
- Data Dependant 

1 Social Vulnerability 

1 Who, What, Where ... 
Parameters to be considered: 

Elderly and Special income 
Care Populations Race/Ethnicity 
Socially Dependent Gender 
lmmbrants ! Development Trends 

Highlight areas for potential mitigation projects I 

Everything is Relative i 

UPDATEOFTHE NORMERN VIRGINIA 

- In areas of high risk? 

UPDATEOFTHE NORTHERN VIRGINIA 
w.7.on M,nerr,op, P U N  

Flood Loss Esti~ 

E 

sfor annualized loss C d l a ~ l o l ~ o t ~ s  

Annualized ,,,, HAZS-MH Scenarios 

Level I Analysis 
Natlonalrydeve oped data for bu!ld,ng square lootage. bunldlng 
value, pap" a t o n  rnaradennrr,  msts oftlu~ldtng repar and 
Honomtc data tororen down bvcenrusdNir~on units1 
- Flood 
-Earthquake 
- Hurricane Winds 

HAZUS is not required in Lmai Mitigation Plans, communities 
are encouraged to use HAZUS to form o scientific bosis from 
which the mitigation strategy is developed. 

L 

. . 
E& l H * i v ~ d i ~ l  
T- WWOCI 

2090 Local P h  Esffmms should align wlfh (or update) stale dam 
swrrrr and .mblislmd hazard occurmm probablIii&s 

UPDATEOFTHE NORTHERN VIRGINIA 
H-RO MITIGATION PUN 



Terrorism Context Report 

Digital Sandbox 

Risk Input Template 

Expectations 

What Hazards to Consider? 

Specific Buildings/lnfrastructure 

UPDATE OFTHE NORTHERN VtRGINIA 
HAZARD MlmCAr8nLI -8 nN 

ates to Risk Assessment: 

Data Collection for Hazards & Critical Facilities 

Collection of Development and Land Use planning documents 

Inclusion of disasterslevents since 2006 plan 

Conduct Hazard & Vulnerability Analysis 
- Ranking Methodology bared on Available Data 

- Lars Estimation 

1 
C 

- Alignment/Refinement with Virginla State Plan HlRA 

- HAZUSMH Analpis 

9 Map generation & Report writing 

I - ReOrSanlzatlOn of Chaplen S.8for better nadabilny 

UPDATE OFTHE NDRMERN VIRGINIA 
H-D MITIGATION P U N  @- 1 

Project Scheau~e 

UPDATE OFTHE NORTHERN VIRGINIA 
HAZARD MlTlGATlON PLAN 

eoject Manager: Deborah Mills . . -~ .- ?_ .. 
dmillsrr3dewberrv.com 703.849.0&S2 :, 

L ., 

Plqnnlng Lead: lanesibley ~rantzt;'., 
jfran2Odewberrv.com 703.849.0& . *. , 

H I M  Lead: Rachael Hdtz Herman 
rhermanrr3dewberrv.com 716.949.6327 

Digital Sandbox: Erin Mohres 
emohr*r~dsbox!com 703.442.4553~116 

UPDATE OFTHE NORTUERN VlRCIlNU 
HAZARD MIT)GATION P U N  * 
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Northern Virginia Mitigation Plan Update Kick Off Meeting 
Si n-in Sheet -=& 

Name 
Becky 
McKinney 

I I I I - 

Departrnent/Organization 
Fairfax County OEM 

Pat Collins 

William County OEM 

I I I I 

Beth Brown VDEM 804-317-6685 Beth.brown@vdem.virginia.gov 

Robbie Coates VDEM 804-897-6800, Robbie.coates@vdem.virginia.gov 

Phone 
571-350-1009 

Prince William County OEM 

Kevin Johnson 

Charlie 
McRorie 

ahussar@pwcgov.org 703-792-5254 

I lam Myers 
1 Loudon County OEM 

Fax 
571-351- lolo 

703-792-5828 

703-792-7149 

Loudon County OEM 

City of Alexandria 

&ncWkhmit 

Dan Ellis 

E-mail A 

Elizabeth.mckinney@fairfaxcounty.go 

703-792-7149 

703-737-8831 

703-838-3825 

A m n ~  ounty 

City of Falls Church 

I I I I 

pcollins@pwcgov.org 
- b~ 

Deborah Mills 

703-779-0012 

703-548-6952 

ext. 6582 
-6 

703-248-5058 

I 

Kevin.johnson@loudon.gov 

~harlie.mcrorie~@alexandriava.gov rn 

Dewberry (contractor) 

703-849-0139 Larry 
Zensinger 

703-248-5158 

Dewberry (contractor) 

I F  .US 

delis@fallschurchva.gov 

703-849-0216 

I 
703-206-0803 

703-206-0803 

1zensinger@dewbern/.com 

dmills@dewberry.com 



8 
J 

I I I I 

v 
I I I 1 

cstrain@dewberry.com 

Frantz 
jane libh 

Adam Trister 

703-206-0803 Carrie Strain 1 Dewberry (contractor) 

streloar@dewberry.com 

703-849-0367 

703-206-0803 Shandi Treloar 

Dewberry (contractor) 

Digital Sandbox (contractor) 

Dewberry (contractor) 

703-849-0473 

703-442-4553 

703-849-0449 

703-206-0803 

703-442-0118 

jfrantz@dewberry.com 

atrister@dsbox.com 



Update of the Northern Virginia Hazard Mitigation Plan 

Agenda 
Northern Virginia ~ & r d  Mitigation Plan Update 

Hazard Identification, Risk Assessment and Vulnerability Analysis 
Review and Update of 2006 Plan Goals, Objectives and Regional Strategies 

Monday, July 12,2010 9:00 - 3:00 PM 
Dewberry 

8403 Arlington Boulevard (rear Building), Fairfax VA 22031 

Welcome, Introductions and Agenda 
Planning Process Review 
Progress to Date 

HazaNl idenma 
-. . . 

semnent and 

BREAK 

Human Caused Hazards Analysis 

LUNCH - 
Review and Validation of 2006 Plan Goals 
and Action Strategy 

m ? & ~ .  
La%lf E%b Chnmittee Scheduling 
Projeet Schedule 
Remaining Lseal Inputs Required 

20Q6 Evaluation 

Deborah Mil 

- 
Ryan Towell, 

- -  -- 

Digital Sandbox 
Provide - - 
Jane Sibley Frant; 

Deborah Mi& 
canie speranza 

915- 1@15 

10:15 - 10:30 

10:30- 11:w 

11:OO- NOON 
N W N  - 12.30 
PM 
1:OO - 2 3 0  

Attendees Morning Session: 
HIRA, ~ u l n e r a b ~ l i t ~  Analysis and Human-Caused Hazard Presentations: 

NOVA Hazard Mitigation Committee VDEM 
Northern Virginia Regional Commission Climate I FEMA - 

change Committee 
NOVA Emergency Managers or designees 

Attendees Afternoon Session: 
2006 Plan Goals and Mitigation Actions Group Review, Validation and Update 

NOVA Hazard Mitigation Committee VDEM 
Northern Virginia Regional Commission FEMA 

NOVA Emergency Managers or designees 

@ Dewberry- 



Update of the Northern Virginia Hazard Mitiqation Plan 

Dewberry Team: 
t- 

L 

Project Manager Deborah Mills 703.849.0162 dmills@dewberrry.com 
804.335.9946 ( c ) 

HIRA Lead Rachael Herman 585-429-7448 rhennan@dewbeq.com 
Planning Lead Jane Sibley Frantz 703.849.0473 jfrantz@dewberry.com 
Planning Support and Share Came Speranza 703.849.0367 cspemza@dewberry.com 
Point Site 
Climate Change and HIRA Ryan Towell 703.849.0275 rtowell@dewberry.com 
Support 
Local Ran Annex Leads Came Speranza 703.849.0367 csperanza @dewberry.com 

Shandi Treloar 703.849.0449 streloar@dewberry.com 
Structural Mitigation Julia Molie 703.849.0610 jmolie@dewberry.com 
Project Scoping Jennifer Holcomb 703.849.0556 jholcomb@dewberry.com 

Arl- Project Management Team: 
- - 

Project Manager Stephanie Jaffe (703) 228-4739 sjaffe@arlingtonva.us 
Financial Lead Joanne Hughes 703.228.3560 jmhughes@arlingtonva.us 
Senior Advisor Bonnie Regan 703.228.3464 bregan@arlingtonva.us 
Outreach Lead TBD 

Sharepoint Site 

P . *~ *,~, -..,- . .. ~ .~ . x s r x ;  -~ - P .  ,. ,- - .-+ .- - 

n Email Carrie Speranza for access to the Share Point Site: cs~eranza@dewberrv.com 

0 Dewberry' 



Update of the Northern Virginia Hazard Mitigation Plan 
2006 Plan Goals 

Goal #I Improve the quality of best available data for conductlng detailed hazard 
risk assessments and preparlng meaningful mltlgatlon action plans. 

Goal #2 Increase the financial capability of local jurlsdlctlons throughout the 
Northern Virglnla region to implement hazard mltlgatlon measures through 
maxlmlzlng grant funding opportunities as well as locally available fiscal 
resources. 

Goal #3 Develop and malntaln specific plans to minimize the potential affects of 
natural hazards, including the relevant local emergency preparedness, 
response and recovery plans. 

Goal #4 Work to improve existing local policies, codes and regulatlons to reduce or 
ellmlnate the Impacts of known natural hazards. This Includes maintaining 
continued compliance with the National Flood Insurance Program (NFIP) for 
all participating jurisdlctlons. 

Goal #5 Investigate and Implement a range of structural projects that will reduce 
the effects of natural hazards on public and private property throughout 
the reglon. 

Goal #6 Dlssemlnate Information to increase the general public's awareness of 
natural hazard rlsks in the Northern Vlrglnla reglon, while also educating 
residents and businesses on the mltlgatlon measures avallable to mlnlmlze 
those risks. 

Mitigation Action 1 acquisition andlor development of improved GIS data I 
use in conducting enhanced risk assessment studies for rui 
updates to the Northern Virginia Regional Hazard Mitigation 



Update of the Northern Virginia Hazard Mitigation Plan 

2006 Plan Mitigation Techniques: 

I. Preventlon 
Preventative activities are intended to keep hazard problems from getting worse, and are typically 
administered through government programs or regulatory actions that influence the way land is 
developed and buildings are built. They are particularly effective in reducing a community's future 
vulnerability, especially in areas where development has not occurred or capital improvements have 
not been substantial. Examples of preventative activities include: 

Planning and zoning 
Building codes 
Open space preservation 
Floodplain regulations 
Stormwater management regulations 
Drainage system maintenance 
Capital improvements programming 
Shoreline I riverine / fault zone setbacks 

2. Property Protection 
Property protection measures involve the modification of existing buildings and structures to help 
them better withstand the forces of a hazard, or removal of the structures from hazardous locations. 
Examples include: 

Acquisition 
Relocation 
Building elevation 
Critical facilities protection 
Retrofitting (e.g., windproofing, floodproofing, seismic design techniques, etc.) 
Safe rooms, shutters, shatter-resistant glass 
Insurance 

3. Natural Resource Protection 
Natural resource protection activities reduce the impact of natural hazards by preserving or restoring 
natural areas and their protective functions. Such areas include floodplains, wetlands, steep slopes 
and sand dunes. Parks, recreation or conservation agencies and organizations often implement 
these protective measures. Examples include: 

Floodplain protection 
Watershed management 
Beach and dune preservation 
Riparian buffers 
Foresthregetation management (e.g., fire resistant landscaping, fuel breaks, etc.) 
Erosion and sediment control 
Wetland preservation and restoration 
Habitat preservation 
Slope stabilization 

4. Structural Projects 
Structural mitigation projects are intended to lessen the impact of a hazard by modifying the 
environmental natural progression of the hazard event through construction. They are usually 
designed by engineers and managed or maintained by public works staff. Examples include: 

Reservoirs 
Dams / levees I dikes I floodwalls I seawalls 
Diversions 1 detention 1 retention 
Channel modification 



Update of the Northern Virginia Hazard Mitigation Plan 
Beach nourishment 
Storm sewers 

5. Emergency Senrices 
Although not typically considered a "mitigation" technique, emergency service measures do rninimks 
the impact of a hazard event on people and property. These commonly are actions taken 
immediately prior to, during, or in response to a hazard event. Examples include: 

Warning systems 
Evacuation planning and management 
Emergency response training and exercises 
Sandbagging for flood protection 
Installing temporary shutters for wind protection 

6. Public Education and Awareness 
Public education and awareness activities are used to advise residents, elected officials, business 
owners, potential property buyers, and visitors about hazards, hazardous areas, and mitigation 
techniques they can use to protect themselves and their property. Examples of measures to educate 
and inform the public include: 

Outreach projects 
Speaker series I demonstration events 
Hazard map information 
Real estate disclosure 
Library materials 
School children educational programs 
Hazard expositions 

@ Dewberry. 



I 2010 Update of the 
Northern Virginia Hazard Mitigation Plan 

Hazard ldentification & Risk Assessment (HIRA) Results 

Dewberry 

July 12.2010 

UPDATEOFTHE NORTHERN VIRGINIA . . . - . -. . . . -. . -. . . - . . . . 

I Reviewing HlRA 
via Sharefaint 

Requlrer 
- Urername 

) - Pasword 

we POintkCCU: 

<$pe'd<~zdPderberw. 

UPOATEOFTHE N O R T H E A N  VIHGINIA 
H A Z A R D  MlTlGiiTlON P L A N  

~ - - -  1 Meeting Agenda 
1. Welcome & Introductions 

2. Hazard ldentification and Risk Assessment 

3. Human Caused Hazards Analysis 

4. Review and Validation of the 2006 Plan Goals and 
Action Strategy 

5. Next Steps: 
- Local Plan Committee Scheduling 

- Project schedule 

- Remaining Local lnputr Required . Zmblurtm 
CIsabilihAeaWi 

UPDATE OF THE NORTHERN VIRGINIA .. . - . - - . . . - - .  ON PUN Dewherrw 

1 HIRA: Hazard Identification 81 Risk 1 
Assessment I 
. PYrpom ProYlder a factual basis for prioritizing hazard 

mitigation activities - MaiarmmponenU: 
- Identify and profile natural hazards 

loses 

- Asses Vulnerability to Repetitive Loss propenies 

I 
- Dewribewlnerabili~toiurirdictionr and estimate potenus, 

1 - Dewribe wlnerability tocritical facilities, and estimate 
potential lorres 

- Describe land useand development trends 

PDATEOF THE NORTHERN VIRGINIA 
AZARO MlTlOATlON P U N  

I 
FEMA Guidance for HlRA I 

Identify Hazards 
- Which hazards are significant enough t o  warrant 

investigation? 
- How is each hazard defined? I 

Profiling Hazards I 
- l d e n t h  ~ocation (geographic areas affected) and 

intensity 1 
- Information on Previous Occurrences d 
- Probability of Future Events 

b 
>ATEOF THE N O W E R N  VIRGINIA 
CARD MIT~GATION P L A N  

I FEMA Guidance for HlRA 
. AsesdngVulwabllky 

- lulsd-. noll lhre.t.Md ru*xr.bII to drw. ad lorr 
- WnWhnbmatth- r *6~vulnmb* lodrmyleandlorr  
- U w J d @ a n d s t o  R M ~ W W + S ! J  ~ t l w ~ r b n  !n 
-pan- 

* Estimating Pmmtial Lo- t o  Loral Critiul Fsriiitier 
- ~ o f p a n n W ~ b , j " ~ I " i r t i  - In*llh of ~ t a f i . 1  lorvr to me idcminad vulnenbk rtrudurr 
- U ~ c d ~ n r r c d r t o R ~ r h e s b e m o f m ~ . r l n ~ t m  

bs"Nm=t" 

For multi-/urisdictionoipions, the risk assessment must orrerr coch 
jurisdklion'r risks where they vary from the risks focing the entire 
planning m u .  

UPOATLOFTHE NORTHERN VIRGINIA 
HAZARD M l T l W T l O N  PLAN 



2010 H l R A  Update 
- Review & revision t o  t he  2006 HlRA and 

Vulnerability assessment 

- "Base" 2006 hazard identification still valid 

- Incorporate r a w  jurisdictions in to  HlRA 
UllnDlDnCanly Pnnoe wUI.rncou",y 
Fa& County TW" 0, O"rnlns8 

T r n  ol He- ,ar. , I , , . , , " , , . .  

T a r n o l Y e n ~  Jil*1 1, :L%:xl+ - ,,,, .i :..,,, I ,*,, , u,,.,,>,,..: 
L O U b C a n h  C,*lOlAbXa"dk 

T n m o l w  my d Fsn(%x 
Tarn.lP"neld* cctyol F* C""ich 
7 , -  . . c,,yo,,&na- 
- w . L  . , .  ,*,,' C ; L y d M a n m  

UPDATE OF THE NORTHERN VIRGINIA -~ ~~ -- I 

1 Report Re-Structuring with Hazard Specific( 
Sub-Sections 

SPECIFIC HAZARD- RANKING 
2010 Commonwealth o f  Virginia Ranking Results 

Description 

Hazard History 

) Risk Assessment 
- Probability 
- Impact &Vulnerability 

i 
- Rirk 

Cdtical FaciliQ Rirk . Jurisdictional Risk 
UPDATE OFTHE NORTHERN VIRGINIA 

[ Hazards Addressed 

I . Multiple hazards impact NOVA; how dowe determine priority 
hazards? 
- Previovr Hazard Mitimion Plan (2006) 

E ~ t ~ e R m p e m t u r e s  
Dam Failure 

I Severe Thunderrtonnr Erosion 
Tornadoes Landslier 
H~rricanes&Tro~calStormS Slnkholer 

I Drought Human-Dured (Digital Sandbox) 
Wildfire 
Eanhquaker 

UPDATEOFTHE NORTHERN VIRGINIA 
HAZARD MITIGAT~ON PLAN 0 Denrberr 

I 
i Population 
I ' Prlmarq measure of vulnerabi l l ty in t h e  hazard ranking 

system. 

I Hazards affecting populated areas have greater impact t han  
hazards affecting uninhabi ted areas. 

Maps & Data for: 
- 2009 Popul ion 
- 2Om Population Density 

- Popularlm~Uiange 
1 - & ~ U r e m n d r ~ ~ ~ m b r i e f f y m ~ s e d a t ~ b d ~ ~ k , ~ # ~ o s  

of si@nipcont urbankmlon 

UPDATEOFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION PLAN 

Background Data 

Population 
SociaiVuloerability 
Climate Change - Land Use and Development 
Localzoning 
Critical Facilities . Building lnwntory . Disaster Data 
- Federally Declared 

- NCDC 

UPDATEOF THE NORTHERN VIRGINIA 
HAZARD MITIGATION P L A N  

0 Dewberry I 



NOVA 
Population 
Density 

Social Vulnerability 

. The vulnerability of people Is termed 'saiol vulnemblllty' 
and describes the vulnerability o f  populations before an 
event occurs. 

Pre-exlstingcondltion that impacts: 
- &any m pqmm fm ~ m ,  

- I k o ~ l k O m ~ n l  

By determining the most vulnerable populations and 
Identming why they are at risk, we can tailor preparednes 
and recovery programs for hazard events. 

POATEOFTHE NORTHERN VlRGlNli 
\TION PLAN 

I 30 Social Vulnerability variables were measured 

and grouped into 8 Principal Components: - ~ 

I 1. SQi-nllomic S b t U  

2. Wealth 
3. Elderhl 

) 4. Densely Populated 
F-k Headed 
Houreholdr 

5. RunlAwlculture 
6. Female/Femde W r  

7. Man WpulrUon 
8. Moblknomer 

UPDATEOFTHE NORTHERN VIRGINIA 
HAZARO MITIGATION PLAN 

I' Considered as a potential amplifer of existing 
natural hazards 

Discussion of projections as related to specific 
hazards (i.e. flooding, drought) 

I - Potential future impact on  hazard: . FrqUenLy 

. Di~ttibutlm 

. .  , , , .  
P 0 4 T E  OF THE h O R r H E R N  V % C - l i i A  
Allni l  M ~ ~ ~ ~ . ~ ~ ~ ~ ~  pLAN U D e w b e r w  

Sustainable Shorelines and 
Community Management 

Project Manager 
Laura Grape 

Senior Environmental Planner 
lgrape@novareglon org 

b DATE OFTHE NORTHERN VlRCIlNU 
HAZARD MtnGATION P U N  

Working together to: 
. Collect Data . Assess Vulnerability 

- Storm Surge Flooding 
- Sea Level Rise . DevelopStrategies 
- Protect 
- Accornrndate 
- Retreat . Improve Resilience 

UPDATEOFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION P U N  



Scope of Work 1 
Phase 1 Phase I1 Phase 111 
Oc,a(l-sepq o~tw-scp~o O n l o - * , , +  I 

UPDATEOFTHE NORTHERN VIRGINIA 

I Maps showing areas at risk of inundation from SLR 
and Storm Surge in the region. 

Quantification of specific elements vulnerable for 
both the built and natural environments. 

I - Building, roadways, parks, tidal wetlands, critical 
infrastructure, wells, septic flelds, etc ... 

- Economic value/Ecosystem services 

I Strategies t o  improve resilience of communities & 
structures located in areas at risk. 

UPObE OFTHE NORTHERN VIRQINU 
H- MITICATION PUN 

. - 

SLR Scenarios 

CD Dewberry 

Workgroup 
Identify key targeted planning 
areas 

I 
Provide data and information 
Shape the strategy and 
rero~m~ndationr 

I UPDATEOFTHE NORTHERN VIRGINIA ...-.--. nmGrr--.. -. . .. 

Current Efforts 
VIMS Shoreline Situation 
Report update 

Quantifyingother important 

I 
elements 
- Emnomi~Evaluation 

Survey of Waterfront Property 
Owners 
Analysis of adaptation options # and applicability to NOVA 

I UPDATE OFTHE NORTHERN VIRGINIA 
HAZARO MtTiGATION P U N  - - - - - - -- - , 

UPDATE OFTHE NORTHERN VlRGlNlA 
HAURD M~TIGATCON PLAN 



I Sea Level Rise = Hot Spots (i.e 
the lowest lying areas in the 
region) 

I UPDATEOFTHE NORTWERN VIRGINIA 

1 Arlington County / f' .... I 

Prince William County I Land Use and Development I 
Jurlsdinlon Provided Zoning Data and/or Maps discussed in 
report . National land Cover Dataset (NLCD) 
- 1992 & 2Wl datasetr 
- land use types defined by the NLCD land Ure Change P m h  

Percent Chwe tw: 
- U h n M C a n  

- F t c o v l .  
- mtlndMer 
- A'durkur.IM urn. 

UPOATEOFT~E NOITHEWN VIRGINIA 
HAZARD MITIGATION PLAN I 



I . Land -. Use*, 

Critical Facilities 

GIs Data collected from each of the 
~ a r t i c i ~ a t i n ~  iurisdictions 

L ,- 
i s . .  :;,[ 
,> '. f *. , ,bli! ' . , I$ ;  

(i i y. j q  
%. . ~.. i.c 



Prince William County 1 
Critical Facilities per 
HAZUS-MH4 

UPDATE O F  THE NORTHERN VlffilNlA 
u.-.- -... - ". ... 

Critical Facilities 
Local data 

supplemented 

with HAZUS 

essential 

facility data 

I UPDATE O F T H E  NORMER 

- .- -. 
a Availability 

Federally Dedand Mwrterr 
- J~tidictiom decland 

I 
- Nature of disaster 

- Type(r) of d a n c e  provided 

- LocalNWSOfRceS 

L 
National Climatic Data Center (NCDCJ Storm Events Dstabare 

- Iwluder location and tlme of event, propew and crop damages, 

I 
Injudr and deamr 

- Data may be biased by population 

- Need to procerr data to assign all wents/dsmsper to specfir 
jurlrdlfonr 

YYLIATE OF THE NORTHERN VIRGINIA 
HAZARD MITIGATION P U N  

Federally Declared Disasters 

14 of the 52 Virginia disasters have included at 
least one community in the NOVA 
area 
- City of Alexandria has been declared 

Disaster Types 
- 5 Severe winter storms, snowstorms or blizzards .+?r 
- 4 Hurricanes or tropical storms 

- 4 Severe storms (tornadoes) and flooding 
- 1 Terrorism 

"POATE OFTHE NORTHEFlN VIRGINIA 
G%RO MIT~GATION P U N  

National Climatic Data Center (NCDC) 
Storm Events Database 

Events records from February 1,1951 -August 31,2009 

Data from VDEM for ranking parameters 
Data Processing to be able to compare & complete loss 
estimates 
- ZOMlEYents 

- Normallrlm# by Number of Counties 

- Da- Inflation 

Ranking MetMolopy Discussed Later in Presentation 

Ib ATC OFTHC NORTHLRN VIRGINIA 
HAZARD MITIGATION P U N  

NCDC Data 
There are 3,164 events recorded for the NOVA 
region 

797 are grouped in tl 
" ' ' 

ltegory 

UPDATEOFTHE NORTHERN V I f f i I N I I  
HAZARD M l T l W T l O N  P U N  
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UPDATEOFTHE NOFlTHERN VIRGINIA -... -, 
UPDATEOFTWE NORTHERN VIRGINIA ,, .-...-.,.-.-.-..... -. W Dmwhwnr I 

Hazard Ranking I 
ma purpose otthe hazard identPcation and risk asrpumenl is 
to provldc a fanul l  baris lor devemplng mitigation r t m e ~ .  
to-, those jvrirdinoom which most threatened and 
vulnerable to natural hazards. 

FEMAguidance indicates that the iurizdiiionr at greotert r;sk 
10 specific hazards should be Identified, mnridering both the 
ckncterMlcr of the hazard and the juridirtionr' degree d 
vulnerability. 

a variery o/onalys,$ methods moy be rufficiinr to meet there 

2010 Ranking Parameters 
"Semi-QuantitativeuScoring System 
- Anual DaiaVaiua gmuped In categorter 1-4 bared on 

natirtia 

NUK. Data with normalization (inflation ... ) 
- Urnnations wlth probability& mmpact data 

Parameters Used: 
- P O P d d m  VdwmwtY l*t 0.51 
- Mlmr 1-t 0.5) - c.opqh*mm~~l.5) 

- A"nwUadD.nta&nlurtn lwdght1) 
- h ~ C r m & ~ r N D a m a a e  lweleht 11 . .  - - 
- A"&adEvarfrrr*M 11 

UPDATE OFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION PUN 

NCDC Ranking spreadsheet 

UPDATE OF THE NORTHERN VIRGINU 
HAZARD MITIGATION PUN 



P Potential Losses (annualized) 
"4yk.nmtllOLc,M~"!Jm I m m - d n a * . u ~ ~ " i " r m ~ m I I - ~ q ~  

~ , m t d i d d ~ i o w . l . ~ ~ m " w ~ m ~ I ~ I n i i , l I U ~ t h h h h h h M d M d  
d . . r , ~ m n ~ , , h e ~ * ~ ~ m m ~ ~ .  . I HAZUS-MH Scenarios 

Level I Analysis 
k Nationally-developed data for building quare footage, building 

vabe, population characteristics, msu of building repair an 
emnomic data (broken down by census division units) 
- Flood 
- Ealthquake 
- Hurricane Winds 

HAZUSis not required in LocolMitigotion Pions, communities 
ore encouraged to use HAZUS to form o scientific bosisfr 
which the mitigation strategy is developed. 

UPDATE OFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION P U N  e mm 

- - 

Hazard Specific Analysis 

UPDATE OFTHE NORTHERN V~RG~NIA 
HAZARD MITIGATION P U N  

Data Sources 

Hazard Data 
- Flood: FEMA FIRMS, FEMA Rep Loss, VDEM, DCR, NCDC 

& HAZUS-MH 
- Tornado: NCDC & SVRGIS 
- Wind (MicroburstIStraightline): HAZUS-MH,NCDC & 

SVRGlS 
- Land & Mine Subsidence: USGS 

- Severe Thunderstorms: NCDC & SVRGIS 
- Winter Weather: NCDC 

- Earthquake: HAZUS-MH 
- Wildfire: VDOF & NCDC 

"PDATEOFTHE NORTHERN VIRGINIA 
ALARD MITIGATION P U N  - 

I Flood 

Risk Assessment 
- Probability (lOuyr and Annuali2ed) 

W S - M H  

I 
- Impact & Vulnerab~llty . HAZUS-MH 
- Risk 

V l w i  Fcllity Risk 
- 2006hah3li RUullr 
- WS-MH . J u n d * f l ~ ~ I  Rtsk 
- 2006Anah51r Rerukr 
- H/IZUSMH 

TE OF THE NORTHERN VMNW 

National tlooa Insurance Program (NFIP) 

NOVA region has more than 10,398 National 
Flood Insurance policies in-force 

UPDATEOFTHE NOmTHERN VIRGINIA 
HAZARD MITIGATION P U N  



UPDATE OFTME N O m  VIR 
"*.,.-" u,-?..?,nu m, A%, 

I Repetitive & Severe Repetitive Loss 1 
-=any i-bk bulldiq for wh*h2 or- 

ddnu d >$l,LXm mc p*d by h. NFIP rriUlh, B mlHw 1Wur 0ed-A I 
63 Repetitive Loss Properties in NOVA totaling . , . . .  . .-: .- 
$5,257,918 in total losses paid . L. 

;.::.; 
2 Severe Repetitive Loss Properties in NOVA planninq." ;, , 
district .. -. 

8 .  .- . . 
- Prince WillibmCovnN ICm(ofMaNuaS1 

- Loubun count" 
uru-TSiOFTHE NORTHERN VIRGINIA 
HALAID MITIGATION PUN as Dewber 

I HAZUS-MH n ~ 4  Analysis 

Flood Runs completed for the 100-yr and Probabilistic 
Scenarios . $3,405,921 could be expected from a lOOyear event in 
NoVA 

$99,049,WOannually in  damages due to flood events 
- Fairfax County amounts for 47.7% of total losses 
- PmperQor "capital rtock" lorrer make up about 598,899,WO 

[building. content, and lnwntory) 
- Business intemption accounts forO.lS% of the annualized loser 

and includes income, rental, wage, and relocation carts. 
- Rerldential losses account for the rnajoi iof  the estimated losses. 

' UWATEOFI 
HAZARD Mn 

RMERN Vtffi 
N PUN 

Critical Facl~lr~es 

100-year Scenario 

- Schools with moderate damage 

SAMUEL W. TUCKER ELEMENTARY SCHOOL 

LEES CORNER 
ST MARY'S ELEMENTARY SCHOOL 

HUTCHISON FARMS ELEMENTARY SCHOOL 

- Fire Stations with moderate damage 

Aldievolunteer Fire Department inc. 

- Police Stations with moderate damage 

Dumfries Police Dept 

UPDATE O I  IORTHERN VIRGINU 
HAZARD M ON PUN 



NOVA Regional Total 
Annualized Loss 
EstimaUon 

I UPDATEOFTHE NORTHERN V 
HAZARD MITIGATION P U N  

I Comparison with Commonwealth I Flood Loss Estimate Variation 

Based on the 2010 State 
plan the NOVA planning C 

I NCDC Property Damage 
$1,512,232 

I NCDC Crop Damage 
$140,371 

UPDATE OF THE NORTHERN VIRGINIA 
HAZARD MITLOAT~ON PLAN 

I ' 'PDATE OFTHE NORTHERN VIRGINIA 
ALARD MITIGATION PUN (I Dewberry 

Winter Storms 

NCDC Annualized Loss 
$394,974 I 

Impact and ~ulnerability~ 
- Tranrportationagencier 

and utility companies 

VA HMP used weather 
station data to examine 
frequency of snowfall 

OFTHE NORTHERN VIRGINIA 
HAZARD MIT1CIATION PUN (I Dewberry UPDATE OFTI(E NORTHERN VIRGINIA 

HAZARD MITIGATION PLAN 
-- 

(I- 



Average # of Days 2 3 Inches of Snowfall I 

UPDATE OF THE NORTHERN VIRGINIA 
U a 7 r - n  L 1 , T l r a r r n w  m, a u  

Tornadoes 
Historically, tornado I , , L c , , , , L ~  ucc,, ,.rcuon ther  
scale (now the EF-scale) 

I Data So~rce.  SVRGIS. a GIs oataset of tornado 
touchoownsand paths (1950 - 2006, 

I UPoATEOF:,,L ..-r.....L.... 
HAZARD MITIGATION P L A N  

Tornadoes 

Low probability / high impact events 

Probability quantified by VA HMP using 
historical frequency method 

UWATLOFME NORTHERN VI-IN* 
HAZARD MITIOATION P W  

-- j =a-mM!ms3F- 
~rnado Hazard Freauencv 

LlPC 
Hni 
- 



Tornado Loss Estimation I 
NCDC Annualized Loss 

>ATE OF THE NORTHERN VlRCIlNlA =DATEOFTHE NORMERN VIRGINIA 
L7.0" MITIC_ITlnM PI a w  

I Hurricanes and Tropical Stc i 

Probability 

Impact & Vulnerability 

, Risk 

- ' - Critical Facility Risk 

I 
- Jurisdictional Risk 

UPDATE OFTHE NO-ERN VIRGINIA 
HAZARD MITIGATION PUN 

~-Hurr!!k,n~T,pical Storms --+. 

I Data Source: NCDC & HAZUS 

NCDC Annualized Loss 

HAZUS Annualized Loss $1,468,890 

1 ' POATE OFTHE NORTHERN VIRGINIA 

ALARD MITIGATION PLAN e Dewbe- 

I Historic Hurricane 
Tracks 

DATE OF THE NORTHERN VIRGINIA 
MITIGATION P U N  e Dewberry. 



HAZUS-MH MR4 

Annualized Loss = $4,795,691 

- Probabilistic Annualized Loss = Exoected value of 
loss in any one year, developed by aggregating 
the losses and exceedance probabilities. 
Simulation Periodis 100,000 years 

- Module estimates direct and indirect economic 
losses due to hurricanespeed winds. 
. Damage to buildings8 rontentr - Econom8C lorr (burincrr intetruption$) - Saciai Impact5 

l JPOATEOf  THE NORTHERN VIRGINIA 
HAZARD M~T~GPT~ON PLAN Dewbe- I 

100-year HAZUS Scenario 4 
1% chance of happening in any given year 

Estimated losses from a 100-year event in NoVA 
$53,264,373 

$29 M in Falrfax 
$8 M in Prince William 

UPDATE OFTME NORTHERN VIRGINIA 
Yl7.D" mnr . .nnu  D, r u  IDewlmrw I 

1000-year HAZUS Scenario 
O.l%chance of happening in any given year 

Estimated losses from a 1000-year event in NoVA 
$806,589,749 
$433 M in Fairfax County 

$119 M in Prince William County 

Critical Facilities 

100-year Scenario 
- All essential facilities would have 100% functionality 

1000-year Scenario 
- Day of event there would be 98% of hospital beds 

available for use 

- After one week, 100% of the beds will be back in 
service 

- All essential facilities would have functionality of >SO% 
on day 1 

UPDATE OFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION P U N  



1 Probabilistic Scenario 
Reoresent ranee of orobable losses estimated from a 1 

H"* mnd 
A"""- Loss= 
1~eIlosFes forShi 
~ ~ a y l w .  
yesrs 

UPDATE OFTHE NOm 

Wind Events NCDC - --l 
Annualized Loss Totals 

Tornado $2,612,298 

High Wind (includes hur 
$2,932,999 
- Hurricane/Tropical 

51,570,057 

UPDATE OF TNE NORWERN VIRGINIA 
HAZARD M ~ T I B A T I O N  PUN 

POATE OFTHE NORTHERN VIRGINlA 
*LARD M ~ T ~ G A T ~ ~ N  P U N  Dawberrg 

I 

1 Drought 

Probability 

impact and Vulnerability 
- h o l ~ M M o n i t o r  

Risk 
- Critiol Facility Risk 
- Jurirdimonal Risk 

168 recorded "droughts" in NLULTO~ NUVH; Lournoun Lountv 
highest (31 events) 

CDC Annualized Loss $942,971 

PDATE OF THE NORTI 
/\LARD MlTlGATlON P 



Wildfire 

Virginia Department of Forestry 

Probability 

Impact and Vulnerability 

Risk 
- Critical Facility Risk 
- Jurisdictional Risk 

N o  NCDC records for Wildfire in NOVA 

UPDATE OF THE NORTHERN VIRGINIA 
, ,&lam" MITICITION PI 111 I 

VDOF: Wildfire Causes and Events 4 
Causes o f  wildfire in  the NOVA region: 
- 29% Debris Burning 
- 20% Children 
- 19% Miscellaneous 
- 12% Incendiary 
- 10% Smoking 

There have been 120 wildfires burning 368 
acres during 1995 - 2008 totaling $180,895 in 
damages 

UPDATEOFTHE NORTHERN VIRGINIA 
u ~ ~ . ~ ~  M ~ ~ . T ~ O P .  P, am DeWberW I 

- 
VDOF WildBreRL*Asscament 

.. . . . ..- 
Interface: 

Prince William Co. 
36 HlGH at-risk 

woodland 
communltles 

Loudoun County 
7 HlGH at-risk 

woodland 
communities 

, ~ rFz 
!E -~ - 

~ritical Facility Risk 
Local and HAZUS 
critical facilities 
intersected with VDOF 
risk assessment 

- Majority o f  facilities 
are schools 

UPDATEOF THE NORTHERN VIRGINIA 
HAZARD MlTlGATlON PLAN 

- 
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1 Building Fire 

Accidental building fires are relatively unpredictable 

Potential ignition sources include: 
- H a a l l r m  M - h d ,  f U h o b m t  CI. h.",vL.&!. a h l m m  

egYiprnent,; - He.! , , m e l e C , n o l ~ " l  rm. -b . .rbn nrm ut.Ibor.w.nt 
lilht blrnli - He., ,,om 5 d . y  nw*Y ,I&, -01; - "oil, ,,om own , b e  le L w r .  -1: - n. * I rawoa*n l~ . r .~mbims. rpr * Imm'nnmi ;  

- "eafromnuud-ks. mtmr): a 4  

I 

I 
- H r U s p ~ . h w f r ~ a m b M t b 6 6 , - m e l  I t p ,  n&U1 ka?.dhrt  bml 

Existing Fire Protection 
- smEesv,em 
- (ON"WUO"M1"WT 

UPDATEOF THE NOT1THERN VIRGINIA 
HAZARD MlTlWTlON P U N  @- 1 

ANNUALIZED LOSS 

- Fairfax County 
accounts for 49.6%. 
with towns 52.2% 

- Prince William County 
12.7%. with towns 

Earthquake 

Various visual & spatial representations of historical 
earthquakes and seismic hazard zones exist. 
- HAZUS Earthquake Module 

- UV.S Sl#niFkam Eanhquake Locatlonl 

- USGSQuaternary Fault Zener 
- Peak Ground kceleration Mapping 

FEMA's W U S  Earthquake moduleestimates 
damage and loss to buildings, lifelines and critical 
facilities. 

No NCM records for Earthquake in NOVA 

UPDATE OF THE NORTHERN VlrlGlNIA 
HAZARD MITIGATION PLAN @ Dewberry 

HAZUS-MH MR4 

Correspondence with Dr. Martin 

Chapman dlrector of the Virginia 
Tech Selrmological Obrervatory 
Ws.0) 

1. Probabilistic Scenario forhnualized 
LOSS 

2. Gmchland 6.5 magnitude @depthof 
10: makrily of continued EQ activity 
in this area and therefore Is a 

I 
rearonable and likely scenario. 

UPDATE OF THE NORTHERN VIRGINIA 
HALIRD MlTlGPTlON P L A N  

HAZUS-MH Mhr 
NOVA regional commission can expect 32,408,945 
annually from Earthquake damage 



Goochland County 
6.5 Magnitude 

@depth of 10 

Falrfax County would incur 
49.6% Of the NOVA 
damages or 51.6%with 
t O W N  

Prince Wililam County 
19.4% or 19.7% 

Sinihrmndr m 
d damgcs I 

Critical Facilities 

Goochland County, VA Scenario 
- Day of Earthquake 85% of hospital beds available 

for use by patients already in the hospital and 
those injured by the earthquake would be available 

- After one week, 94%of the beds will be back in 
setvice 

- All essential facilities would have functionality of 
>50% on day 1 

UPDATEOFTWE NORMERN VIRGINIA 

0 Dea ' 

Dam Failure 
Department of Conservation & Recreation 
monitors routine inspection and maintenance 
of dams presenting the greatest risk or that 
need structural repair. 

'i Dam Failure 

. Dam fallure has not been Included in the hazard 
ranking or analysis portion of the plan; i t s  addressed 
through text with a summary of National Inventory of 
Dams statistics & the current hazard potential. 

Predicting the probability of dam failure requires a 
detailed. site-specific engineering analysis for each 
dam in question. Failure may result from hydrologic 
and hydraulic design limitations, or from geotechnical 
or operational factors. 

UPDATEOF~E NORTHERN VIRGINIA 
HAZARD MmanoN PUN ,h P.~,. @ Dewberry 



1 Landslides Fi~ure 3.12-1: Landslide Incidence and Sus~t~bilitv 

Data Sources: 
- UKjS Landslide l~ldence and Susceptibility 

Probability has not been quantified; but a qualitative 
high/moderate/low rating has been derived from the 
USGS mapping. . NCDC Annualized Loss $105,174 I 

UPDATE OFTHE N O R m E R N  VIRGINIA 
HAZARD MITIGATION PUN 

Landslide: Critical Facility Risk I 
Faciliiier were interreQed with USGS Surceptibiiity & Incidence I 

UPDATE OF TH 
HAZARD MiTiG I UPDATE OF THE NORTHERN VIRGINIA 

HAZARD MITIGAT~ON PLAN Dewberry' I 

Land Subsidence (Karst) 

DataSources: 
- USGS Engineering Aspects of Karst - Probability has not been quantified; jurisdictions in 

mapped karst zones were considered at a greater risk 
than those not in karst zones. 
NUK does have any karst related events 

PE 0- THE NORTHERN VIRGINIA 
HAZIIF~D MIT~GAT~ON PLAN Dewberry. I PDATEOFTHE NORTHERN VIRGINIA 

ALARD MITIGATION PLAN 



-- 

UPDATE OF THE 

Karst: Critical Facility Risk 4 
F a c i l i i  were intcrreRed with USGS Kam Ma0 

1 OVERALL RISK 

- NCDC countylcity hazard rankings are relative to  the 
NOVA region 

! . ~urisdictibnal risk ranking and analysis is more 
comprehensive than the previous version, but it is still 
limited by underlying biases/fiaws in the source data 
The analyses of critical facilities were limited by little 
(or no) building-specific parameters necessary to 
cluantifv vulnerabilitv 

I Potential resolutions of limitations in the hazard 
profiles and risk assessments may be included in 2010 
mitigation strategies 

UPDATEOFTHE NORTHERN VIRGINIA 
HAZARD MITIGATION P U N  

EgpJE-. .-. - -- ;- , 
.-.----.- Fir) -.- --- - 
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Text Descriptions: 

Building Fires 

ExtremeTemperatures 
I Erosion 

Dam Failure 

HailILightning 

, 

UPDATE OF THE NORTHERN VIRGINIA 

Annualized Loss 

Requirement §ZOl.fi(c)(Z)(ii)(B): [The plan should 
describe vulnerability in terms ofon] estimate of the 
potential dollar losses to vulnerable structures 
identified in paragraph (c)(Z)(ii)(A) of this section and 
a description ofthe methodology used to prepare the 
estimate ... . 

UPDATEOFTHE NOsTHERN VIRGINIA 
u W R D  MITIGATION PUN II Dewberrv 

Annualized Loss* 
NCDCStarm Event5 

1. High Wind 
2. Toma& 
3. Flwd 

Winter storm 
M NCDC 

UPDATE OF 
HAZARD N 

NOVA region can expect 
approximately $7.5 Million in 
annualized losses fmm 
natural hazards 

UPDATE ur I rx. Irumlr4ERN VlRGlNlA 

HUMAN-CAU>~V HAZARDS "i.L;&,4~- I 
D~g~ta l  Sandbox w B  

Us~ng the HIRA ~esults 
Creating Mitigation Actions 
- What isthe HlRA telling us? 

- Current Projects? 

- Potent~al Fundlng Sources? - 

POATE OF THE NORTHERN VIRGINIA 
A U R D  MITIDATION PUN 



I Review and Update of 2006 Plan 
Goals and Regional Objective(s) 

Workshop Definitions 4 
Goal: general guideline that describes what West 
Virginia would like to achieve 

Objective: specific and measurable strategies that 
must be implemented to achieve the identified 
goals 

Action: more specific than an objective with 
identified responsible parties, timeframes, and 
potential funding sources 

UPDATE OFTHE NORTHERN VIRGINIA 

I Verification of 2006 Plan Goals 1 
,., ,, Improve the quolity of best ovailable 
data for conducting detailed hazard risk 
assessments and preparing meaningful I mitigation action plans. I 

I , ,--.--,. --uc .,,."7u=-., >,,"?. .,,. Pf Dewberr I 
Verification or LOO6 Plan Goals 

[ Goal *I Develop and maintain specific plans 
to minimize the potential affects of naturol 
hazards, including the relevmt local 
emergency preparedness, response ond 
recovery plans. 

UPDATEOFTHE NORTHERN VIRGINIA 
H U A R O  MITIGATION P U N  

1 Verification of 2006 Plan Goals 
I 

r . 'tz Increase the financial capability of 
locol jurisdictions throughout the Northern 
Virginio region to implement hozord 
mitigation mecrrures through maximizing 
grant funding opportunities as well as locally 
availoble fiscal resources. 

UPDATE OF THE NORTHERN VIRGINIA 
HAZARD M~T~CIAT~ON P U N  

Verification or 2006 Plan Goals I 
Goal #4 Work to improve existing local 

policies, codes and regulations to reduce or 
eliminate the impacts of known natural 
hazards. mis includes maintaining continued 
compliance with the National Flood 
Insurance Program (NFIP) for 011 participating 
jurisdictions. 

UPDATE O F M E  NORTHERN VIRGINIA 
HAZARD MITIGATION PLAN I 



I Verification of 2006 Plan Goals 

;oat #5 Investigate and implement a range 
of structural projects that will reduce the 
effects of natural hazards on public and 
private property throughout the region. 

UPDATEOFTHE NORTHERN VIRGINIA 
HAL*RO MITIGATION P U N  

Verification of 2006 Plan Goals 

Goal W6 Disseminate information to increase 
the general public's awareness of natural 
hazard risks in the Northern Virginia region, 
while also educating residents and 
businesses on the mitigation meosures 
available to minimize those risks. 

PDAmOFTHE NORTHERN VIRGINIA 
& U R D  MITIGATION P U N  

20d6 NOVA Plan Objective: 
NOVA Regional Commission Mitigation Action 1 

Coordinate with participating local jurisdictions 
on the acquisition and/or development of 

I improved GIs data layers for use in conducting 
enhanced risk assessment studies for future 
updates to the Northern Virginia Regional 
Hazard Mitigation Plan. 

I UPDATE OF THE N O r n E R N  VIRGINIA "-"- 
U R D  MITIGKTION P U N  

y\ 

2006 NOVA Plan Objective: #?d%g>;':-: 

-*-- 

2006 NOVA Plan Objective: 

NOVA Regional Commission Mitigation Action 1 
I -ATEOFTHE NORTHERN VIRGINIA 

HAZARD MITIGA~ON P U N  I 
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Next Steps: 

- Local Plan Committee Scheduling 

- Project Schedule 

- Remaining Local Inputs Required 

2006 Evaluation 

Capability Analysis 

UPDATE OF THE NO~THERN VIRGINIA 
HAZARD MITIGATION PUN fB Dewberry 



Northern Virginia Mitigation Plan Update HlRA Meeting 
July 12,2010 Sign-in Sheet 

1 btame I De~artment/Ortzanization I Phone I Fax I E-mail 1 . w 

ky McKinney I Fairfax County OEM 1 571-350-1009 I 57/35o-/oso I Elizabeth.mckinney@fairfaxcounty.gov 





Update of the Northern Virginia Hazard Mitigation Plan 

Agenda 
Northern Virginia Hazard Mitigation Plan Update 

Final Hazard Identification, Risk Assessment and Vulnerability Analysis 
Development of Regional Strategies 

Monday, October 18,2010 1:Wpm - 4:W PM 
Dewberry 

8403 Arlington Boulevard (rear Building), Faitfax VA 22031 
Lnhbv Level Conference Rooms 

Social Vulnerability Appendix Review 

- .  . 

Draft Plan Development 

Dewberry Team: 
Project Manager Deborah Mills 703.849.0162 dmills@dewberrry.com 

RM.335.9946 ( c > 
HIRA Lead Rachael Herman 585-429-7448 rherman@dewbeny.com 
Planning Lead Jane Sibley Frantz 703.849.0473 jfrantz@dewberry.com 
Phming Support and Share Came S p e m m  703.849.0367 csperanza@dewberry.com 
Point Site 
Climate Change and HIRA Ryan Towell 703.849.0275 rtowell @dewberry.com 
support 
Local Plan Annex Lead Carrie Speranza 703.849.0367 csperanza@dewberry.com 

Struftural Mitigation Julia Moline 703.849.0610 jmoline@dewberry.com 
Project Scoping Jennifer Holcomb 703.849.0556 jholcomb@dewbeny.wm 

I 
A r w n  County Project Management Team: 
Project Manager Stephanie Jaffe (703) 228-4739 sjaffe@arlionva.us 
FCnancial Lead 703.228.3560 - Joanne Hughes jmhughes@arlingtonva.us 

p Senior Advisor Bonnie Regan 703.228.3464 bregan@arlingtonva.us 
Outreach l d  TRD 



2010 Update of the 
Northern Virginia Hazard Mitigation Plan 

Vulnerability Assessment Review 
Regional Mitigation Action Planning 

Outreach 

0ftOb.r 18.2010 

@ Dewberr 

Hazard Ranking 

- The purpose of the hazard identification and risk 
assessment is to provide a factual basis for developing 
mitigation strategies; t o m t h o s e  jurisdictions 
which are most threatened and vulnerable to natural 
hazards. 

FEMAauidance indicates that the iurisdictions at - 
greotestrisk to specific hazards should be identified, 
considering both the characteristics of the hazard and 
the iurisdictions' degree of vuinerabilitv. 

Meeting Agenda 
1. Welcome & Introductions 

2. Final Hazard Identification, Risk Assessment & 
Vulnerability Analysis Review 

3. Populationsat Risk (Social Vulnerability) Appendix 
Review 

4. Break 

5. Develop Regional Mitigation Actions 

6. Outreach 

7. Next Steps: 

I $3 Dewber 

Hazards Addressed 
Mulple hazards impad Fairfax County and NOVA; how do we 
determine priority hazards? 
- Previous Hazad MRlptlon Plan (2006) 

- Declared Dirarten 
- Avarlabllifyof Dab 

flood EltremTempntures 
Wimr Storm Dam F~IIUR 
Severelhundentorms Emsion 
Tornadoes Lsndrllda 
Hurrluwr 6 Tmpiul S m m  Slnkholr 
DmusM Human-Caused Cgiml Sandbox) 
Wlldfln 

Data Sources 

Population Critical Facilities 

Social Vulnerability Building inventory 

Climate Change Disaster Data 
Land Use and Development - Federally Declared 

Local Zoning - NCDC 

, , ,  . , , ,  - 8 , , , ~ ,  , : . [ ,  ~~ . , , , ,  . S t , , \ ,  I) Dewber 

Population 
Density 
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r ' Climatechange 
Considered as a potential ampliferof existing 
natural hazards 
Discussion of projections as related to specific 
hazards (i.e. flooding, drought) 
- Potential future impact on hazard: . Frequency 

Intensity 
Dirlribution 

Sea Level Rise = Hot Spots (i.e. the lowest lying areas 
i n  t h ~  reginn) 

W Dewberry. 1 

NOVA Areas at Risk - Sea Level Rise 

Sea Level Rise = Hot Spots 1i.e. 
the lowest lying areas in the 
region) 

0 , .  I , < . ' 1  I..,.\ . , ' , I '  , . . ,  r . . . . .  W Dewberry. I 

City of Alexandria 1 Arlington County 



Land Use and Development 

Jurisdiction Provided Zoning Data andlor Maps discussed in 
report 
National Land Cover Dataset (NLCD) 
- 1992 & 2001 data- 
- Land Use typar defined by the NLCD Land Use Change PmW . percent C h a w  for: 

- Urbnlmd Cover 

- fW"tCorn 

- WeUndCwo 
- W r u h l l n d  w c r  

b D e w b e r r  

Federally Declared Disasters 

Since 1972 

14 o f  the 52 Virginia Presidentially declared 
disasters have included a t  least one 
community in the NOVA planning area 

Disaster Types 

- 5 Severe winter storms, snowstorms or blizzards 
- 4 Hurricanes or tropical storms 
- 4 Severe storms (tornadoes) and flooding 

HALARO MITIGATION PLAN - 



( ' Winter Storms 

Impact and Vulnerability 
- Transportation agencies 

and utility companies 

VA HMP used weather station data to examine 
frequency of snowfall 

'DATE OFTHE NORTHERN VIRGINIA 

Tornadoes 

Low probability1 high 
imDad events 

using historical frequency 
method 

1 Tornado Hazard Freauencv 

[mi 
Hurricanes and Tropical Storms 

Probability Data Source: NCDC & . Impact&Vuinerabiiity HAZUS - Risk NCDC Annualized Loss 
- Crltical Facllity Risk HAZUS Annualized Loss 
- Jurisdicti~nal Rkk 

'DATL O F T H E  NORTHERN VIRGINIA 
&LARD MITIGATION P L A N  



Wind Events 

Tornado - Low Probability, High Damage 

Hurricane and Thunderstorm - Medium Probability, 
Lower/Localized Damage (i.e. microburst) 

Drought 

Probability 
Impact and Vulnerability 
- Drought Monitor 

Risk 
- Critical Facility Risk 
- Jurisdi~tional Risk 

168 recorded "droughts' 

- == . "--- --.,. '=- - - *-- - -- .- -- - . - A - -.--- " " 

' in NCDCfor NOVA since 1995; 
Loudoun County highest (31 events) 

NCDC Annualized Loss $942,971 

UPDATE OF THE NORTHERN VIRGINIA 
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