Community Climate Outlook
FREDERICKSBURG, VA
Fredericksburg residents will face a worsening variety of weather- and climate-related
hazards, such as heat waves, flooding, and storm surge.
As Fredericksburg’s climate changes, so has the frequency and intensity
of these local hazards. Using the best available evidence, scientists
can project how climate (long-term averages in daily weather) will
change in the future, and the effects this will have on local
communities.
This information can guide decision-making to
help Fredericksburg and its residents plan and
prepare for future weather and climate
hazards.

SEA LEVEL RISE

KEY MESSAGE: Sea levels in Fredericksburg have risen over slr-rise-todate since 1950, leading to more
frequent and severe coastal flooding, agricultural losses, and property damage.1 Sea levels will rise 2-6’ by
2070, submerging private property and permanently reshaping Fredericksburg’s coastline.Visit adaptva.com
for more information on how citizens and localities can prepare.
FLOODING: High tide flooding will become more
frequent, putting low-lying homes and infrastructure
at risk. And rising sea levels will amplify the impacts
of storm surge, allowing waves and severe flooding to
reach further inland, damaging homes and property.
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AGRICULTURE: Sea level rise increases the salinity
of rivers and groundwater. Saltwater can intrude
into wells and agricultural fields, forcing them to be
abandoned. It also harms aquaculture, altering the
range of marine species and habitats.

Projections are for average annual sea level and do not include the effects of tides and storm
waves. The blue line represents NOAA’s intermediate-high sea level rise scenario, used for
official planning purposes by the state of Virginia. The blue shading shows the range between
NOAA’s low and extreme scenarios for sea level rise (NOAA et al., 2017). The gray line shows
changes in sea level at Sewell’s Point, VA. All sea levels are displayed in feet above NAVD88.2
Local data are made available by VIMS Sea Level Rise Report Cards, available at
www.vims.eduresearch/products/slrc
2
NAVD88 is the standard elevation datum used for sea level rise projections in VA.
3
(From reverse) Data from the Centers for Disease Control and Prevention.
4
(From reverse) Jastram and Rice, 2015.
5
(From reverse) MACA data are available at www.climatologylab.org/MACA
6
(From reverse) gridMET data are available at www.climatologylab.org/gridMET
1
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For more information visit: marisa.psu.edu/outlooks

Weather and Climate in FREDERICKSBURG, VA

TEMPERATURE
KEY MESSAGE: Fredericksburg’s summers are getting hotter. Compared to 1950, Fredericksburg sees 12
more days per year in excess of 95°F. Human health, local fisheries, and county infrastructure are all threatened
by higher temperatures. By 2070, Fredericksburg’s can expect 28 to 79 days above 95°F every year, with
associated increases in cooling costs and heat-related illnesses.
HUMAN HEALTH: Heatwaves can be deadly
to people and pets. More than 80 Virginians have
died from heat-related causes since 2010, with
disproportionate impacts on vulnerable, low-income
populations.3
FISHERIES: Rising water temperatures store less
dissolved oxygen, disrupting important local fisheries
such as rockfish, oysters, and soft-shelled crabs.
Water temperatures have risen 1.2°F since 1960 and
continue to climb.4
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High-emissions temperature projections (RCP 8.5) are in red, and low-emission projections
(RCP 4.5) in blue. Dots represent annual days ≥ 95°F, and gray shading shows temperature
hindcasts. Modeled data are retrieved from Multivariate Adaptive Constructed Analogs
(MACA)5, and observed data are from the Gridded Surface Meteorological Dataset
(gridMET).6

PRECIPITATION
KEY MESSAGE: Heavy downpours in Fredericksburg have increased in frequency and intensity, causing
property damage, septic backups, well contamination, and impacts to water quality in local streams and the
Chesapeake Bay. Fredericksburg can expect up to 30% more days of heavy rainfall (≥2 inches) by 2070.
FLOODING: Heavy rain overwhelms infrastructure
and drainage systems, causing property damage and
covering roadways.
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HUMAN HEALTH: Rising water tables cause
septic backups and groundwater pollution,
putting Fredericksburg’s drinking water at risk of
contamination. Changing moisture levels impact the
spread of illness, including tick- and mosquito-borne
diseases.

The graph shows the % increase in days with ≥ 2” rain relative to a 1960-1989 mean.
High-emission projections (RCP 8.5) are in red and low-emission projections (RCP 4.5) in
blue. Precipitation hindcasts are in gray. Modeled data are from Multivariate Adaptive
Constructed Analogs (MACA).

FUTURE SCENARIOS: Future climate will depend, in part, on the efforts that individuals and society take to reduce greenhouse
gas emissions. This fact sheet presents projections of future climate from ensembles of downscaled model results for
Fredericksburg, VA based on two scenarios for future emissions: a high-emissions scenario that assumes continued growth in the
use of fossil fuels (RCP8.5, often called ‘business as usual’) and a moderate-emissions scenario that assumes a partial transition
to lower-carbon energy sources (RCP4.5). More information on these scenarios can be found at iiasa.ac.at/web-apps/tnt/RcpDb
updated 2020-10-06

Virginia Coastal Resilience
Master Planning Framework
Inundation Mapping Primer

George McLeod, Old Dominion University
Director, Ctr. For Geospatial Science, Education, and Analytics
Senior Fellow, Commonwealth Ctr. for Recurrent Flooding Resiliency
Dr. Thomas R. Allen, Old Dominion University
Program Head for Sea Level Rise and Climate Science,
Institute for Coastal Adaptation and Resilience (ICAR)

What is inundation mapping in the context of the Framework?
• Sea Level Rise modeled using NOAA
2017 Intermediate-High scenario as
prescribed by ODU-CCRFR report:
Recommendations for Freeboard
Standards for State-Owned Buildings
in the Commonwealth of Virginia1
• Closely aligns with HRPDC Sea Level
Rise Planning Policy and Approach2,
that recommends SLR values of:
• +1.5’ for near-term planning
• +3.0’ for mid-range planning
• +4.5’ for long-term planning

• Conforms to VIMS recommendation of
using “higher curves” when modeling
SLR against flood intolerant
infrastructure3

2040

2060

2080

+1.61 ft

+2.95 ft

+4.66 ft

1 Recommendations for Freeboard Standards for State-Owned Buildings in the Commonwealth of Virginia. ODU-CCRFR. October 23, 2019.
https://www.naturalresources.virginia.gov/media/governorvirginiagov/secretary-of-natural-resources/images/ODU-Freeboard-Recommendations-Ver-1.5-10_31_19-FINAL.pdf

2 HRPDC Sea Level Rise Planning Policy and Approach. Adopted October 18, 2018.
https://www.hrpdcva.gov/uploads/docs/05A_Attachment%20-%20HRPDC%20Sea%20Level%20Rise%20Planning%20Policy%20and%20Approach%20-%20Adopted%20101818.pdf

3 Recommendations for Sea Level Rise Projections. VIMS. February 2019.
https://www.naturalresources.virginia.gov/media/governorvirginiagov/secretary-of-natural-resources/images/1c.-Sea-level-rise-projections-for-Virginia-planning-purposes-(2)-FINAL-10_31.pdf

What do the data show?

2019 high tide

2040 high tide

What do the data show?
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How are the data different than other sea level & flooding data?
• Scenario-specific data modeled exclusively
for the Commonwealth’s coastal planning
districts
• Minor (aka “nuisance”) and moderate
recurrent flooding areas also modeled
using NOAA threshold data
• Vulnerability of basic infrastructure
(buildings & roadways) modeled state-wide
• Developed using publicly accessible data to
allow for replication by other practitioners
• Full report1 and web map data viewer2 are
available
• Data distribution mechanism is being
developed
1 Future Sea Level and Recurrent Flooding Risk for Coastal Virginia. ODU-CCRFR Report #11. February 2020.
https://www.floodingresiliency.org/futurerisk/

2 Coastal Virginia Sea Level with Minor and Moderate Flooding (NOAA Int-High Scenario 2017). ODU-CCRFR. Last updated February 21, 2020.
https://odu-gis.maps.arcgis.com/home/webmap/viewer.html?webmap=36e758f7e2b544a980962faef1faaeb4

How can these data be used
and what’s next?
• Highlighting areas of critical need and
promote community discussion
• Used as the basis for additional
infrastructure and resource assessments
(i.e. septic systems, wetlands, site-specific
studies)
• Allow for calculation of general metrics
relating to the potential flooding costs
(e.g. value of impacted property &
potential lost tax revenue)
• Foundation for improved and additional
modeling:
• Enhancing hydrological connectivity
including stormwater systems
• Rainfall
• Storm surge
• Increased storm activity
• Geomorphological change
• Probabilistic modeling

Contact Us
• George McLeod
Director - Ctr. For Geospatial Science, Education,
and Analytics at Old Dominion University
• Dr. Thomas R. Allen
Program Head for Sea Level Rise and Climate Science,
Institute for Coastal Adaptation and Resilience (ICAR)
Professor, Dept. of Political Science and Geography

gmcleod@odu.edu

tallen@odu.edu

VIRGINIA COASTAL
RESILIENCE MASTER
PLANNING FRAMEWORK
Principles and Strategies for Coastal
Flood Protection and Adaptation

GWRC Environmental Managers Meeting
January 19, 2020
Rear Admiral Ann C. Phillips, US Navy (Retired)
Special Assistant for Coastal Adaptation and Protection
ann.phillips@governor.Virginia.gov
Email: ResilientCoastVA@governor.virginia.gov

2020 General Assembly Legislation
• (HB 1313) Chief Resilience Officer position created, SACAP authorities
added, DCR Flood Protection Program coordination stakeholders
expanded
• (HB 981) Community Flood Preparedness Fund monetized through
Regional Greenhouse Gas Initiative (RGGI)
• (HB 1164) DEQ Mission to include “address Climate Change. . . across all
programs and permitting processes” and include environmental justice
• (HB 504) Chesapeake Bay Preservation Act purpose amended to include
“Coastal Resilience and Adaptation to sea level rise and climate change”
• (SB 776) VMRC, Living Shorelines as the approved shoreline
management approach unless science shows not suitable.

 Acknowledge Climate Change
Acknowledge climate change and its consequences and
base decision-making on the best available science.

 Enhance Equity
Identify and address socioeconomic inequities and work to
enhance equity through coastal adaptation and protection
efforts.

 Nature-Based Solutions
Recognize the importance of protecting and enhancing green
infrastructure like natural coastal barriers and fish and wildlife
habitat by prioritizing nature-based solutions.

Guiding
Principles

 Region-Specific Approach
Utilize community and regional scale planning to the
maximum extent possible, seeking region-specific
approaches tailored to the needs of individual communities.

 Cost-Effective Solutions
Understand fiscal realities and focus on the most costeffective solutions for protection and adaptation of our
communities, businesses and critical infrastructure.
Email: ResilientCoastVA@governor.virginia.gov

Primary Goals
1

2

3

4

Identify and
Prioritize
Projects

Financing
Strategy

Incorporation of
Climate Change
Projections

Coordinate
Efforts

Identification of
priority projects for
the Master Plan

Establish a financing
strategy

Effective
incorporation of
climate change
projections in state
programs

Coordination of
state, federal,
regional and local
coastal efforts

Email: ResilientCoastVA@governor.virginia.gov

Four Master Planning
Regions
● Hampton Roads (HRPDC)
● Rural Coastal Virginia (A-NPDC, MPPDC, NNPDC)
● Fall Line North (GWRC and NVRC)
● Fall Line South (Crater and PlanRVA)

What’s next
Fall 2020
Fall 2021

Spring 2021

RFP

Outreach
First FY 21
RGGI Auction
(Of four) deposits
Funds to VCFPF

Coastal Relocation
Handbook

Release
Master Plan

Establish Technical
Advisory
Commi ttee

Email: ResilientCoastVA@governor.virginia.gov

Towards a Master Plan CRO (Chief Resilience Officer)
SACAP (Special Assistant for Coastal Adaptation and Protection)

Master
Plan
Outreach

Technical
Advisory
C o m m i t t e e ( TAC )

CZM (Coastal Zone Management Program)
Every 5 Years
Email: ResilientCoastVA@governor.virginia.gov

RFP (request for proposals)
Full coastal analysis to identify critical built and natural
infrastructure / identify gaps/ conduct economic impact analysis
Assist with developing database for prioritization process

TAC, CRO, SACAP

Develop protocol for prioritization

First list of priority projects

Email: ResilientCoastVA@governor.virginia.gov

Immediate Actions

Technical Advisory Committee
(CRO, SACAP)

The TAC will work closely with
the CRO and SACAP in
creating a Master Plan and
prioritized project list and
financing model based on
the guiding principles,
goals, and actions
identified in the Framework.

Coastal Zone Management Program

The nature of the TAC’s work
will require some significant
administrative and technical
support. This will include:
decision option
identification; stakeholder
and advisor input
management; data collection
and synthesis; and
performance monitoring. To
meet these needs, we will
utilize the CZM Program.

Community Engagement

A key element of our efforts
going forward is direct
outreach to individual
communities across the
Framework’s four coastal
regions.

Email: ResilientCoastVA@governor.virginia.gov

Questions
• Would a similar introduction and public input session be of value
in your region?
• Which localities/communities should be the focus for outreach
efforts near term?
• What do you consider to be the biggest adaptation and
protection challenge in your locality, how can the
Commonwealth best assist with that challenge?
• How do we best enable communities who need planning
capacity?

Email: ResilientCoastVA@governor.virginia.gov

Public Comments email:
ResilientCoastVA@governor.virginia.gov
Virginia Coastal Resilience Master Planning
Framework link:
https://www.governor.virginia.gov/media/governorvirgini
agov/governor-of-virginia/pdf/Virginia-CoastalResilience-Master-Planning-Framework-October2020.pdf

Water Quality Planning Overview

Sarah K. Sivers
Water Quality Planning Team Lead
Virginia Department of Environmental Quality
January 19, 2021

Water Quality Standards
• Designated Uses
• All waters designated for: recreation, aquatic life, wildlife, fish
consumption, and shellfish (tidal)
• Additional use that can be designated: public water supply

• Criteria
• To protect and maintain designated uses
• Numeric
• Narrative

• Anti-degradation
• Protects and maintains existing water quality from being
degraded
3

Continuous Water Quality Planning Process
Water Quality Monitoring
Physical (channel condition)
Biological (fish tissue, benthic
macroinvertebrates)
Chemical (pH, temperature,
dissolved oxygen, specific
conductivity, toxics, metals)

•
•
•

TMDL Implementation

•
•
•
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Assessment

Water
Quality
Standards

Waste Load Allocation (permitted sources)
thru permits (e.g. VPDES)
Load Allocation (unpermitted/nonpoint
sources) through Implementation Plans
Public Participation

Integrated Report (IR), completed every
2 years, consists of:
• 305(b) Report: Status of Virginia’s
waters
• 303(d) Waters: List of all impaired
waters

TMDL Development
•
•

Pollutant Diet: identify existing load
and reductions needed to attain WQS
Public Participation

Water Quality Assessment
• Data assessed: 6 year period (e.g. 2013-2018 for 2020IR)
• Assess each applicable designated use for each water segment
using the water quality standards (WQS)
•
•
•
•

Impaired: WQS are not met
Supporting: WQS are met
Insufficient: not enough data to determine if WQS are met
Observed Effects: there may be a water quality issue, but more
monitoring is needed
• Not Assessed: no data to assess
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Total Maximum Daily Load (TMDL)
A TMDL is the total amount of a pollutant a waterbody can receive and still
not exceed water quality standards

TMDL = WLA + LA + MOS
Where:
WLA = Wasteload Allocation
LA = Load Allocation
MOS = Margin of Safety
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TMDL Development Process
• Characterize the watershed (e.g. land use, soils,
hydrology, etc.)
• Identify pollutant sources and associated
loadings
• Model the existing baseline condition and
projected condition that attains the water quality
endpoint
• Calculate pollutant reductions to attain the water
quality endpoint
• Assign loadings to wasteload allocations (WLA)
and load allocation (LA)
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TMDL Implementation Plan
2008 EPA Manual

http://water.epa.gov/polwaste/nps/handbook_index.cfm
http://water.epa.gov/polwaste/nps/handbook_index.cfm
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Implementation Plan Development
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Questions
General water quality planning or TMDL:
Sarah Sivers, Water Quality Planning Team Lead
(703) 583-3898 or Sarah.Sivers@deq.virginia.gov
Implementation Plans (development or implementation):
Dave Evans, Nonpoint Source Coordinator
(703) 583-3835 or David.Evans@deq.virginia.gov
Water quality assessment or data:
Rebecca Shoemaker, Water Quality Planner
(703) 583-3807 or Rebecca.Shoemaker@deq.virginia.gov
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Parameters Monitored to Support and Protect
Designated Uses
• Recreation

• E.coli (freshwater) and Enterococci (salt waters)
• VDH beach closure (min. 1 wk duration) or swimming advisory (min. 2)

• Fish Consumption

• Toxic pollutants in fish tissue (such as PCBs and metals)
• VDH advisories (human health related advisories and/or restrictions)

• Aquatic Life
•
•
•
•

Conventional parameters (pH, temperature, dissolved oxygen)
Toxic pollutants: in the water column and analysis of sediments
Toxicity testing
Nutrient analysis*

*Limited to lakes (chlorophyll-a and total phosphorous, if algaecides applied) and
James River (chlorophyll-a)

• Health of the benthic macroinvertebrate community
16

Parameters Monitored to Support and Protect
Designated Uses (cont.)
• Public Water Supply
• Toxic pollutants in the water column (additional health related
standards)
• VDH closures or advisories

• Wildlife
• Toxics (acute and chronic) for aquatic life

• Shellfish
• Enterococci (salt waters)
• VDH advisories (restrictions or condemnations on harvesting or
marketability)
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