
 

 

NOTIFICATION OF TRANSMITTAL 

 
To:  Virginia Community Flood Preparedness Fund 

cfpf@dcr.virginia.gov 
 
From:  Northern Virginia Regional Commission 
  Nora Jackson, Resiliency Planner njackson@novaregion.org 
  Corey Miles, Senior Environmental Planner cmiles@novaregion.org  
 
Regarding: Application to conduct a Flood Prevention and Protection Study in Northern Virginia 
 
Date: Nov. 5, 2021 Time: 3:00 PM 
 
This transmittal package contains the official and authorized application from the NVRC to DCR for the 
Virginia Community Flood Preparedness Fund to conduct a Flood Prevention and Protection Study in 
Northern Virginia.  
 
The electronic file contained herein contains the following information: 
 
Appendix A- Application Form for Grant Requests for All Categories 
Appendix B- Eligibility Determination Form 
Scope of Work Narrative 
Budget Narrative 
Scope of Work Supporting Documentation 
Budget Supporting Documentation 
  

 
 
 
 
 
Cc: ngoulet@novaregion.org 
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Study Proposal: Northern Virginia Rain Gauge Network Evaluation  

 

Scope of Work Narrative 
1. The specific type of study proposed including whether the study is new or updates a prior study 

The study proposed includes Data Collection of Regional Significance.  The proposed study also includes 

the Creation of tools or applications to identify, aggregate, or display information on flood risk that 

gathers data points about real‐time flooding. This will include a regionally based web‐based dashboard 

that allows local governments, emergency management agencies, and residents to better understand 

their flood risk. 

This proposal is a new study. 

Disparate efforts to monitor the recent trend in extremely localized and very heavy downpours has 

resulted in development of individual and fragmented rainfall-runoff monitoring and alert systems. The 

City of Alexandria owns and operates a series of rainfall and flow gauges, sharing the real-time data 

through their Rain Gauge and Stream Flow tool. Fairfax County has installed 30 rainfall sensors which 

they use in conjunction with USGS flow station data, and Prince William County is currently adding to 

their existing network of gauges and other weather instruments.   

 A common platform for sharing knowledge about community flood risk allows for a better 

understanding of individual as well as neighboring community risks. There is a strong need for clear 

communication regarding immediate flood risk, as the vulnerability of one area can spill into its 

surroundings. To monitor the trends, distribution and variability of intense localized downpours and 

support a unified approach to flood preparedness, NVRC proposes to conduct an audit of the current 

rainfall-runoff monitoring capabilities throughout the region as well as flood alert technologies to 

determine opportunities for interoperability of existing hardware and software.  In addition, NVRC 

proposes to identify and recommend strategies that could be used to optimize the existing gauge 

networks and host a regional dashboard that aggregates Fairfax, Prince William and Arlington Counties 

and the City of Alexandria’s rainfall runoff technology monitoring data. By leveraging the updated flood 

alert systems already installed by a number of localities in the region, this study aims to evaluate system 

performance and data reliability, streamline emergency management, and allow for a coordinated 

approach in preparing the region for increasing flood risks.    

2. The relationship of the study to the local government’s needs for flood prevention and 

protection, equity, community improvement, identification of nature‐based solutions or other 

priorities contained in this manual.   

Past flooding events and their economic impacts on the region are noted in the 2017 Northern Virginia 

Hazard Mitigation Plan. However, the most frequent flood events are localized in nature and often 

overwhelm stormwater systems, leading to infrastructure damages and system disruptions. Historical 

data on the economic impacts of these types of floods is not available.  

Over the last several years, the Northern Virginia region has experienced several extremely localized and 

very heavy downpours (see Figures 1-3). For example, extreme precipitation events have occurred in 

one location resulting in rapid urban flooding while another location just a few miles away hardly 

https://alxfloodwatch.onerain.com/
http://arlington.granicus.com/MetaViewer.php?view_id=2&event_id=1101&meta_id=163110
http://arlington.granicus.com/MetaViewer.php?view_id=2&event_id=1101&meta_id=163110


receives any precipitation. The recent expansion of the City of Alexandria ALERT2 rain gauge network in 

the past calendar year has already detected 2 of these types of events. Localized flood risk is less 

understood and thus less prepared for by the public. Characteristics like topography, land use, 

overwhelmed and undersized infrastructure compounds risk to the community. Maintaining field 

observations is necessary for building the foundation to examine these precipitation variations. Local 

governments and stormwater managers have expressed a need for better information when it comes to 

the changing hydrologic conditions the region is experiencing because of climate change. The current 

stormwater systems are designed for historical rain events and do not account for the shift our 

landscape experienced as we buried streams and hardscaped the region. More timely and reliable 

information on meteorological and hydrological events is needed to support regional infrastructure 

resilience planning.   

3. The qualifications of the individuals or organizations charged with conducting the study or the 

elements of any request for proposal that define those qualifications 

An engineering firm specializing in the design, installation, operation and maintenance of real-time 

environmental monitoring systems will be conducting the study under direction of NVRC. The firm must 

provide comprehensive services for real-time water management such as hardware and software 

support, including data acquisition, management, hosting, and visualization, real-time telemetry, 

website development, data analysis and reporting, and GIS. 

The selected vendor must specialize in ALERT and ALERT2 flood warning systems. This includes 

installation, troubleshooting and maintaining base station software, and providing relevant training and 

support, in addition to;  

• emergency response support related to flood warning systems  

• conducts post-event analyses including estimating peak flow from high water marks. 

• analyzes and reports hydrometeorological data, including providing QA/QC for rainfall and 

streamflow data 

• conducts hydrologic analyses to explore watershed response and rainfall/runoff 

relationships.  

• develops stage-discharge ratings for gage sites based upon both field measurements of 

discharge and theoretical hydraulic modeling developed from stream reach-and-cross-

section surveys. 

 

4. The expected use of the study results in the context of the local resilience plan or, in the case of 

regional plans, how the study improves any regional approach. 

 

This regional study results will support state and local resiliency planning in the following ways: 

1. Documentation of the existing gauges and flood alert network capabilities,  

2. Recommendations of where the existing gauge network could be expanded to provide greater 

coverage throughout the region,   

3. Development of a common platform that will allow real-time rainfall-runoff monitoring data to 

be aggregated and shared throughout the region, 



4. Creation of a web-based data analysis tool for communicating and displaying real-time rainfall-

runoff monitoring data that is collected throughout the region.  

 

 

Consistency in data collection, visualization and messaging supports effective hazard mitigation and 

emergency planning. The results of the study can be used to develop future regional messages about 

flood risk, document flooding outside of mapped flood zones, support future risk rating updates, inform 

resiliency and stormwater modeling in addition to the investigation of regional precipitation trends.   

 

 

5. If applicable, how the study may improve Virginia’s flood protection and prevention abilities in a 

statewide context. 

 

In addition to the benefits described above, the study will support the Virginia Department of 

Emergency Management (VDEM) and their mission to protect the lives and property of Virginia’s citizens 

from emergencies and disasters by coordinating the state’s emergency preparedness, mitigation, 

response and recovery efforts. Regional emergency managers rely on this type of data for evacuation 

planning, road closures, or monitoring nearby conditions. The rainfall-runoff sensors across Virginia are 

owned and operated by a variety of organizations and agencies, many of which are outdated or no 

longer supported. Virginia’s Flood Observation and Warning Network (IFLOWs) managed by VDEM for 

example extends only to the western part of the state (see Figure 4), and a recent assessment 

demonstrated the system does not meet requirements for VDEM to fulfill their mission objectives.  

 

Precipitation and stream gauges benefit communities by providing data needed for municipal functions, 

including emergency planning, water supply monitoring, sewer and waste treatment operations, 

navigation, recreation forecasts, power generation, and infrastructure design. This study will identify 

opportunities to update and expand flood alert systems, and by working in coordination with VDEM, 

inform their efforts to improve statewide flood hazard identification and planning.  

 

Budget Narrative  
 

Estimated total project cost: $122,837.20 

Amount of funds requested from the Fund: $61,418.69 

Amount of cash funds available: $61,418.51 

https://virginiaiflows.mtiv-tools.com/


 

 

 
 

Category CFPF Request Matching Funds Total

Personnel  $                             25,416.33 28,016.33$                      53,432.65$    

Fringe $13,502.37 14,883.61$                      28,385.98$    

Travel 75.00$                              75.00$             

Supplies -$                 

Contractual 22,500.00$                            22,500.00$    

Total Direct Costs 61,418.69$                            61,418.69$    

Indirect Costs 18,443.57$                      18,443.57$    

Total 61,418.69$                            61,418.51$                      122,837.20$  

Title Name Annual Salary
Level of 

Effort (%)

Total 

Personnel 

Cost

Resiliency Planner Nora Jackson  $                      65,000.00 36%  $      23,400.00 

Senior Environmental 

Planner
Corey Miles $80,653 2.50%  $        2,016.33 

Total  $      25,416.33 

Title Name Annual Salary
Level of 

Effort (%)

Total 

Personnel 

Cost

Resiliency Planner Nora Jackson  $                      65,000.00 40%  $      26,000.00 

Senior Environmental 

Planner
Corey Miles $80,653 2.50%  $        2,016.33 

Total  $      28,016.33 

  Fringe Worksheet - CFPF Costs

Salary Rate (%) Total Fringe Cost

25,416.33$                         53.12% $13,502.37

  Fringe Worksheet -Match Costs

Salary Rate (%) Total Fringe Cost

28,016.33$                         0.531247921 14883.61441

Total Budget Worksheet

Personnel Worksheet - CFPF Costs

Personnel Worksheet - NVRC Costs



Supporting Documents:  
1. Study Area: NVRC Member Jurisdictions    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Evidence of matching funds- Approved NVRC budget that includes funding for Resiliency Planner 

position and FY21 financial audit resolution  

3. Authorization to request and accept funding – signed resolution  

4. VDEM Region 7 Letter of support  

5. ADAPT VA Social Vulnerability Index Score map  

The Northern Virginia region scores range from “very low social vulnerability” to “very high social 

vulnerability”.  The study area encompasses a large number of census tracts, and the majority are 

classified as “low” or “very low” social vulnerability, contributing to an average score of 0. More recent 

vulnerability information from the CDC is included for some communities.   



Figure 1: Flooding near the Braddock Road Metro on Thursday, September 16, 2021. (Courtesy Kerrin Nishimura) 

https://www.alxnow.com/2021/09/16/flash-flood-watch-issued-for-alexandria-3/ 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Heavy rain on Sept. 10 resulted in severe flooding in the front 

and back yards of several homes along East Monroe Avenue. 

(Photo/Barbara Mancini) https://alextimes.com/2020/09/city-

experiences-another-100-year-flood/  

 

 

 

 

 

 

 

 

 

 

Figure 3: Alexandria sheriff in the alley behind his house after Sunday’s 

flooding in Del Ray. https://www.alxnow.com/2021/08/20/alxnows-top-stories-this-week-in-alexandria-41/ 

 

https://www.alxnow.com/2021/09/16/flash-flood-watch-issued-for-alexandria-3/
https://alextimes.com/2020/09/city-experiences-another-100-year-flood/
https://alextimes.com/2020/09/city-experiences-another-100-year-flood/
https://www.alxnow.com/2021/08/20/alxnows-top-stories-this-week-in-alexandria-41/


 

Figure 4: Virginia Flood Observation and Warning Network gauge locations  









Virginia Department of Conservation and Recreation  

Attention: Virginia Community Flood Preparedness Fund  

Division of Dam Safety and Floodplain Management  

600 East Main Street, 24th Floor Richmond, Virginia 23219 

 

 

To the Virginia Department of Conservation and Recreation,   

 

 

The Virginia Department of Emergency Management Region 7 Office strongly supports the 

Northern Virginia Regional Commission’s proposal for a rain gauge network evaluation and creation of 

an application to display real-time flood risk.   

The 2016 Northern Virginia Hazard Mitigation Plan update determined that most of the 

Northern Virginia jurisdictions have a ‘Highly Likely’ probability of continued flood risk due to ‘High’ 

vulnerability to flood hazards. The proposed audit of the rainfall-runoff monitoring technology and flood 

alert systems will support emergency preparedness efforts in the region and inform flood response 

strategies. The data collected would allow for the investigation of the trends, distribution and variability 

of intense localized downpours by leveraging existing technology and flood alert networks owned and 

operated by individual localities. A critical component of a successful flood response strategy is a well-

informed and flood-aware public, and by aggregating regional data in web-based platform, NVRC will 

allow local governments, emergency management agencies, and local residents to better understand 

and prepare for flood hazards.   

 Accurate and timely rainfall-runoff data is needed in order to devise effective hazard mitigation 

policies and emergency response strategies. If successfully implemented, this study will support the 

Virginia Department of Emergency Management (VDEM) and their mission to protect the lives and 

property of Virginia’s citizens from emergencies and disasters by coordinating the state’s emergency 

preparedness, mitigation, response and recovery efforts. 

 

 

Thank you for your consideration,  

 

Andy John 

 

 

Chief Regional Coordinator 

VDEM Region 7 – NOVA/NCR 

 

 

 

 

 

 



Northern Virginia Region Social Vulnerability Index Score

Source: Esri, Maxar,  GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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Social vulnerability refers to a
community’s capacity to prepare for
and respond to the stress of
hazardous events ranging from
natural disasters, such as tornadoes
or disease outbreaks, to human-
caused threats, such as toxic chemical
spills. The CDC Social Vulnerability
Index (CDC SVI 2018)4 County Map
depicts the social vulnerability of
communities, at census tract level,
within a specified county. CDC SVI

2018 groups fifteen census-derived
factors into four themes that
summarize the extent to which the
area is socially vulnerable to disaster.
The factors include economic data as
well as data regarding education,
family characteristics, housing,
language ability, ethnicity, and vehicle
access. Overall Social Vulnerability
combines all the variables to provide
a comprehensive assessment.

Data Sources: 2CDC/ATSDR/GRASP, U.S. Census Bureau, Esri® StreetMapTM Premium.
Notes: 1Overall Social Vulnerability: All 15 variables. 3Census tracts with 0 population. 4The CDC SVI combines percentile rankings of US Census American Community Survey (ACS)
2014-2018 variables, for the state, at the census tract level.  5Socioeconomic Status: Poverty, Unemployed, Per Capita Income, No High School Diploma. 6Household Composition/
Disability: Aged 65 and Over, Aged 17 and Younger, Single-parent Household, Aged 5 and over with a Disability. 7Race/Ethnicity/Language: Minority, English Language Ability. 8Housing
Type/Transportation: Multi-unit, Mobile Homes, Crowding, No Vehicle, Group Quarters.
Projection: NAD 1983 Virginia Lambert.
References:  Flanagan, B.E., et al., A Social Vulnerability Index for Disaster Management. Journal of Homeland Security and Emergency Management, 2011. 8(1).
CDC SVI web page:  http://svi.cdc.gov.Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences
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Social vulnerability refers to a
community’s capacity to prepare for
and respond to the stress of
hazardous events ranging from
natural disasters, such as tornadoes
or disease outbreaks, to human-
caused threats, such as toxic chemical
spills. The CDC Social Vulnerability
Index (CDC SVI 2018)4 County Map
depicts the social vulnerability of
communities, at census tract level,
within a specified county. CDC SVI

2018 groups fifteen census-derived
factors into four themes that
summarize the extent to which the
area is socially vulnerable to disaster.
The factors include economic data as
well as data regarding education,
family characteristics, housing,
language ability, ethnicity, and vehicle
access. Overall Social Vulnerability
combines all the variables to provide
a comprehensive assessment.

Data Sources: 2CDC/ATSDR/GRASP, U.S. Census Bureau, Esri® StreetMapTM Premium.
Notes: 1Overall Social Vulnerability: All 15 variables. 3Census tracts with 0 population. 4The CDC SVI combines percentile rankings of US Census American Community Survey (ACS)
2014-2018 variables, for the state, at the census tract level.  5Socioeconomic Status: Poverty, Unemployed, Per Capita Income, No High School Diploma. 6Household Composition/
Disability: Aged 65 and Over, Aged 17 and Younger, Single-parent Household, Aged 5 and over with a Disability. 7Race/Ethnicity/Language: Minority, English Language Ability. 8Housing
Type/Transportation: Multi-unit, Mobile Homes, Crowding, No Vehicle, Group Quarters.
Projection: NAD 1983 Virginia Lambert.
References:  Flanagan, B.E., et al., A Social Vulnerability Index for Disaster Management. Journal of Homeland Security and Emergency Management, 2011. 8(1).
CDC SVI web page:  http://svi.cdc.gov.Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences
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