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Executive Summary

The primary goal of
these guidelines is to
establish a consistent

approach for
incorporating forward-
looking rainfall amounts
into the planning and
design of stormwater
drainage infrastructure.

e Why now?

e Aging infrastructure, increasing development, undersized systems and outdated
guidance. Intermediate approach while we wait for federal updates and multi-year
DEQ rulemaking process

What are the benefits of increased standards?

e Reduced long term flood risk, damage and disruption of services

mummd  Key considerations

¢ | and use planning and context, design standards for engineering and
development, capital improvement planning, outreach and education

e Recommended Approach

¢ Single regional value: 18%




More pavement.
Faster flooding.

Introduction and
Overview

Purpose, need, and
stakeholder engagement
process

Here's why NoVA Flood Ready
floods the way it does. N OVA




Development Process
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The Case for Resilient
Design Guidelines

Aging infrastructure, observed flooding and impacts,
historical rainfall trends and future projections,
regional vulnerability to increased rainfall flooding,
and benefits of increased standards



Current Conditions

Increased Runoff Volumes
More rain runs off impervious
surfacesinstead of soaking into
the ground, increasing the volume
and speed of runoff.

Stormwater Systems

Overwhelmed

Excess runoff exceeds the
capacity of pipes, culverts, inlets,
and detention systems.

Damage along Kirby Road from the July 8, 2019 Flooding Event.

Roadway Floodi

=]

Water overtops roads and
infrastructure, flooding
streets, underpasses,

rkt'ng lots, and yards.

Community Impacts
Flooding damages property,

d disrupts daily life, threatens public

safety, and results in economic
and environmental consequences.

Diagram illustrating the relationships among increasing rainfall intensity, increased runoff volumes,

overwhelmed stormwater systems, roadway flooding, and impacts on people and property.

Fairfax County PD




Historical Trends and Future

Projections
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Developing Future Rainfall Estimates

Future rainfall estimates are derived from a combination of
historical observations, climate models, and emissions scenarios.

HISTORICAL
OBSERVATIONS ————eeepy

Rain gauge records
NOAA Atlas 14
Past rainfall patterns

CLIMATE MODEL
SIMULATIONS

Computer models simulate future
climate conditions (atmosphere,
land, oceans, and sea ice) and
estimate changes in precipitation.

EMISSIONS
SCENARIOS

Alternative greenhouse gas
emissfons pathways
represent different possible
futures (e.g., RCP 4.5).
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FUTURE RAINFALL
PROJECTIONS
&

Intensity
Frequency
Duration

FUTURE RAINFALL

ESTIMATES TELLS US

RAINFALL INTENSITY
Changes in the rate at which
rain falls during a storm.

STORM FREQUENCY
Changes in how often
heavy and extreme storms
are expected to occur.

STORM DURATION
Changes in the length of
time that significant rainfall
events iast.

Rainfall Depth

>

Short Medium Long

Storm Duration

Existing NOAA Atlas 14
Values

Future Adjusted
Values

Conceptual representation of an IDF curve showing future
adjusted rainfall depths and associated uncertainty relative to
existing NOAA Atlas 14 values.



Proposed Regional

Guideline for Increased
Rainfall

Regional approach and factor, applying the guidelines, addressing
uncertainty and existing and pending guidelines



Rainfall Change Factor Development
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NOVA Methodology

Selected time horizon and

emissions scenario: RCP4.5,

2050-2100

e While RCP8.5 is often
considered the “worst-case
scenario” for emissions,
change factors from RCP4.5
produce the greatest
change across most return
periods

Change factors vary spatially

and inconsistently across the

region depending on emission
scenario and time periods.

e The maximum region-wide

change factor was selected
for each locality within the
NVRC communities for the
2050-2100 time period and
RCP4.5 emission scenario
rather than average to
prevent the potential for
underestimation.

Final recommended change
factoris 1.18, average of
RCP4.5 maximum change

factors

e The 1% difference in change

factor value between
RCP4.5 and RCP8.5 results in
minimal differences in actual
precipitation values in
adjusted IDF curves.



NOVA Methodology

Regional Watersheds Cross Jurisdictional Boundaries
and Support a Consistent 10-Year Rainfall Planning Approach
Cross-Jurisdiction Flow

Runoff and flooding in one community

-Year Rainfall Change Factor
can impact many communities downstream

Watershed Boundaries 910
Future rainfall is projected
to increase across entire region.
Change Factor m
Rain falls
-4 - across

Stormwater follows watershed
boundaries, not political boundaries.
117
B 118
144 watershed

Administrative Boundaries
Communities are divided by

jurisdictional boundaries
HUC 12 Boundary
[ ] Locality Boundary
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NOVA Methodology

Development of the Recommended NVRC Regional Rainfall Change Factor

MARISA-derived change factors were reviewed across NVRC communities to select a regional planning factor for adjusting NOAA Atlas 14 rainfall depths.

Climate
Projection Inputs

MARISA-derived
rainfall change
factors

Scenario +
Planning Horizon

||I|ﬁ.)\

RCP 4.5,
2050 10 2100

Regional
Comparison

Maximum change
factors compared
across the region
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Regional
Screening

Change factors
reviewed across
NVRC communities

N

Recommended
Factor
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factor selected:
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Application

Multiply NOAA
Atlas 14 rainfall
depths by 1.18




Promoting Regional Consistency

4 N\
Watersheds are shared

\_ J

4 N\
Small communities should not be
different from their neighbors

> <
Variances exist and should be simplified
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Single factors across regions can simplify
implementation
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Benefits of regional approach

Call-Out Quote: “The more
people understand the
background to these decisions
and why they were made, the
easier they are for people to
accept.” — Staff member from a

Northern Virginia locality

J

Call-Out Quote: “It’s important
that we’re all on the same page
and that we don’t have to try to
defend ourselves against
somebody else’s lower
standard.” — Staff member from
a Northern Virginia locality

J




Applying the

guidelines to
existing
rainfall

Rainfall Depth

Future adjusted values

80% Confidence Interval: “(x1.18) -~
/08810134 .-~

Future rainfall = Existing Atlas 14 rainfall x Change factor

490inx1.18=5.78 in

Example: 10-year, 24-hr rainfall

Scenario: RCP4.5 (2050 to 2100)

@ Recommended regional change factor: 1.18

@ Represents an 18% increase above

existing NOAA Atlas 14 rainfall depths

’ \
Short Medium Long SHORT: Brief, high-intensity rainfall events
. (Example duration: 5 minutes, 15 minutes, 1 hour)
Storm Duration
. . MEDIUM: Moderate-duration storm events
Existing NOAA Atlas 14 Future Adjusted (Example duration: 2 hours, 6 hours, 12 hours)
Values Values
LONG: Longer-duration rainfall events
Conceptual illustration only. The 1.18 factor is intended for use across R MU e o LS L E)
rainfall durations and frequencies available in NOAA Atlas 14, Volume 2.
WHY THIS MATTERS
@ Design based on only @ Applying the regional @ The confidence interval
historical rainfall will change factor helps illustrates uncertainty
underrepresent account for projected in rainfall estimates

future conditions changes in rainfall



Considerations for
Implementation

Existing increased rainfall standards, local considerations, land use
planning and context, design standards for development, engineering
criteria and alternatives, capital improvement planning, state regulatory
considerations, outreach and education



Land use planning and context

PRE-DEVELOPMENT

POST-DEVELOPMENT
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Comparison of pre-development and post-development hydrologic conditions and their
effects on stormwater runoff, infiltration, and streamflow.

A case study of potential different design specifications for pre- and post-
development rainfallamounts was completed to illustrate how these differences
can change site detention volumes. Four potential combinations of pre- and post-
development conditions were evaluated, including:

Baseline Regulatory: representing how Atlas 14 rainfall amounts are currently
applied for site design, where the same existing Atlas 14 values are used for both
pre- and post-development conditions.

Scenario 1A: Baseline with Resilience Guidelines Applied Post-Development:
representing application of the recommended change factor (1.18) to post-
development conditions, as compared to the current regulatory Atlas 14 rainfall
values as the pre-development condition.

Scenario 1B: Baseline with Resilience Guidelines Applied Pre- and Post-
Development: representing use of the future rainfall estimates with the
recommended change factor (1.18) for both pre- and post-development
conditions.

Scenario 2: Future Regulatory Baseline: representing a potential updated Atlas
14, volume 13 pre-condition based on preliminary information (1.08 increase over
existing Atlas 14), and the application of the recommended change factor (1.18) to
post-development conditions.

. o —_ 0 o
Required detention increased 13 55 AJ across three hypothetical sites,
ranging from 0.3 to 3 acres in size depending on site conditions and scenario,



State regulatory context

Authorization for more stringent ordinances is provided
forin § 62.1-44.15:33 (A.): “Localities that are serving as
VESMP authorities are authorized to adopt more stringent
soil erosion control or stormwater management ordinances

than those necessary to ensure compliance with the
Board's minimum regulations, provided that the more
stringent ordinances are based upon factual findings of
local or regional comprehensive watershed management
studies or findings developed through the implementation of
an MS4 permit or a locally adopted watershed management
study and are determined by the locality to be necessary to
prevent any further degradation to water resources...”
/

The process for adoption is outlined in § 62.1-44.15:33
(B.): “Localities that are serving as VESMP authorities shall
submit a letter report to the Department when more
stringent stormwater management ordinances or more
stringent requirements authorized by such stormwater
management ordinances, such as may be set forth in design
manuals, policies, or guidance documents developed by the
localities, are determined to be necessary pursuant to this

section within 30 days after adoption thereof..."

J




The Path
Forward

Although it is up to each locality to
consider adopting future rainfall amounts
for stormwater design, the
recommendations provided in these
guidelines are intended to support
localities with implementation and
communicating the benefits of resilient
design.

Over the past two decades, rainfall has
increased in frequency and intensity in
the Northern Virginia region. This trend is
expected to continue through the rest of
the century. By incorporating
considerations of changing rainfall
patterns, infrastructure will continue to
perform as itis intended for decades to
come.

These guidelines are intended to be a
living document that can be updated as
the science evolves and communities
share lessons learned.

Although there are upfront costs
associated with constructing and
updating existing infrastructure to
accommodate additional rainfall and
runoff, doing so will mitigate future flood
impacts, which are ultimately more
costly.




= FiNnal publication

e ~December 2026

mw Appendices:

e Review of Member Community Stormwater
Design Requirements and Guidelines

COm | ng SOOI"I e Rainfall Change Factor Development
e Historical Heavy Rainfall Analysis

e Literature Review of Resilient Stormwater
Practices and Summary of Stakeholder Interviews

e Sample form letter notifying DEQ of increased
standards

= Webinar and outreach toolkit

e January/February 2027




Thank you!

Questions?

njackson@novaregion.org
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