Flood Risk Review (FRR) Meeting

Jefferson County, WV and Incorporated Areas
April 17, 2024



« Welcome and Introductions

« Where We Are - Draft Maps

 Flood Study Update

« Using Flood Risk Data to Reduce Risk
» Discussion
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> To preview and discuss the updated Flood Insurance Study (FIS) report
and Flood Insurance Rate Map (FIRM) for Jefferson County, West Virginia

» To examine the new study areas, discuss how the analysis and mapping
have changed since the previous FIRM, and work collaboratively to
ensure that the needs of the community and its partners are met.
BECAUSE THE EARLIER YOU KNOW THE BETTER!

» To present a timeline of next steps

! RiskVIAP
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Risk MAP

Effective Maps Study
(DFIRM Conversion) Notification
2009 August 2021
Advisory Flood Risk MAP
Height (AFH) Data Kickoff Meeting

2012 September 2021



End of
Appeal Period

90-days after appeal

Preliminary Maps

and CCO Meeting Effective Date

Fall 2024 start 6 months after LFD
Flood Risk Appeal Period FEMA issues
Review Meeting Spring 2025 LFD
April 17,2024 Summer 2025
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Flood Study Update
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Regulatory Floodway

HIGH RISK ZONE AE 1-.Percent-AnnuaI-Chanc.e Flood Hazard Area
(Special Flood Hazard Area) “— with Base Flood Elevations (BFES)
ZONE A 1-Percent-Annual-Chance Flood Hazard Area
without published BFEs
MODERI;AI‘;E { 0.2-Percent-Annual-Chance Flood Hazard Area

Cross Sections with 1% Annual Chance Water
Surface Elevation Value

“The 100-Year Flood Zone Explained”



https://www.massivecert.com/blog/fema-100-year-flood-zone-explained

= Development is not allowed unless “no rise”

in flood levels is certified
HIGH RISK ZONE AE
pees e g A Flood insurance is mandatory for structures
with federally-back mortgages
ZONE A
MODERI;AI‘;E { Flood insurance is not mandatory

Cross Sections with 1% Annual Chance Water
Surface Elevation Value

“The 100-Year Flood Zone Explained”
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Revised Modeling and Mapping, including:

> Updated GIS-based regulatory products, including:

. Updated maps / database / report formats based on
new FEMA guidelines and specifications

Utilization of high-resolution topographic data (for modeling and mapping)

Y

> Detailed ‘Zone AE’ Studies —47.4 miles
> Model-backed Approximate ‘Zone A’ Studies — 104.1 miles

Scope refinement for Town Run 2D analysis in Shepherdstown

Y
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Revised Modeling and Mapping, including:

> Evaluation of Letters of Map Change (LOMCs)

Case-by-case results shown in a Summary of Map Actions (SOMA) that is
sent to applicable communities with Preliminary Maps and Letters of Final
Determination (LFDs)

Letters of Map Revision (LOMRS)

Letters of Map Amendment (LOMAS) — including rectified LOMA locations on
the WV Flood Tool

> Production of associated non-requlatory flood risk datasets
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The Project Area
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2012 LIDAR Based Digital Elevation Model (DEM — 2’ contours on WV Flood Tool)

LiDAR = Light Detection and Ranging
= Uses light pulses and GPS to survey elevation data
= Improves the level of detail for hydraulic modeling and floodplain delineation

—>

’ RiskMAP
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https://data.wvgis.wvu.edu/elevation/

Summary information will be published in the forthcoming Sample page from the Jefferson Risk MAP Hydrology Report
Flood Insurance Study Report (to a greater degree for
detailed Zone AE study reaches)

But a more focused, comprehensive Hydrology Report has
already been prepared with full details of the sources and
methodology, along with comparative evaluation between
effective and draft / proposed restudied discharges.

Key Finding

The study team performed an updated 17C gage analysis and used a
karst loss coefficient to adjust the flows computed using the USGS
2010 regression equations for Jefferson County.

Bulletin 17C is an improved statistical method from Bulletin 17 (used in
the effective study), and the study team analysis for detailed reaches
included peak flow records up to the 2021 water year. The resulting
flow was weighted with 2010 regression and gage-weighting equations
(Wiley and Atkins, 2010).

The difference between the flow results may thus be attributed to
additional peak flow data and updated regression equations, with
karst loss coefficients.

’ RiskMAP
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West Virginia Tax Districts
Containing Karst Terrain




Hydrologic Study Method

SUEEININEINES

Reach Lengths (Miles

HEC-HMS 4.9

HEC-HMS 4.9

USGS 2010 Regression Equations

USGS 2010 Regression Equations

Gage Analysis weighted with USGS 2010
Regression Equations

Gage Analysis weighted with USGS 2010
Regression Equations

AE

AE

AE

Town Run (Lower Reach)

Town Run (Upper Reach)

Elk Branch, Elk Branch (Lower Lateral Divert), Elk
Branch (Upper Lateral Divert), Evitts Run (Middle
Reach), Evitts Run Tributary 2, Evitts Run Tributary 3
(Lower Reach), Flowing Spring Run (Upper Reach),
Rockymarsh Run (Middle Reach), Rockymarsh Run
Tributary 1 (Lower Reach), Turkey Run (Middle Reach)

All Remaining Zone A Studies

Opequon Creek (Lower Reach), Shenandoah River
(Middle Reach)

Bullskin Run, Opequon Creek (Upper Reach),
Rockymarsh Run (Lower Reach), Shenandoah River
(Lower Reach), Shenandoah River (Upper Reach)
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Approximate ‘Zone A’ Base Level Study (104.1 miles)

> Generally used in areas with lower
development / lower development potential

» Cross-sections generated from LIDAR used for
hydraulics:

Automated processes

Does not include information below
normal water surface

No structures are modeled

No Floodway or BFEs
(but modeled XS in FIRM database)

Multi-frequency flood values
computed but only 1% annual chance on FIRM
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Detailed 'Zone AE' Studies (47.4 miles)

» Developed using HEC-RAS 6.1.0, 6.3.0, and 6.3.1

> Generally used in areas with higher
development / higher development potential

» Structures are modeled (e.g. culverts, bridges)

> Detailed hydraulic parameter refinement

(coefficients, obstructions, Manning's ‘n’
values, etc.)

» Encroachments computed and regulatory
floodways mapped

> Multiple flood profiles included in FIS.

> Floodway, cross sections, BFES, 1%-annual-
chance, and 0.2%-annual-chance event
floodplains shown on FIRMs




1D: most existing NFIP studies; confined flow; flow 2D: unconfined, split/diverted flows; flow in multiple

generally in one direction directions; wide/flat floodplains; shallow flooding
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2D model outputs include grids (depth,
velocity, etc.) that are automatically
generated. BFE lines on the FIRM for a
2D model will generally be more curved
than for a 1D model.

RiskMAP
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Study Impacts



Compared to effective NFHL, widening and narrowing of the 1-percent-annual-chance
floodplain (SFHA) extent was observed throughout the county.

Extended study reaches (with drainage areas of 2 square mile and greater, and not on
current effective FIRM) result in new properties within the SFHA.

Most streams experienced both increases and decreases when comparing
the computed model WSELSs to the current regulatory base flood elevations.

More structures will be mapped out than mapped in. Basic estimate: -350 / +120
WV Flood Tool — SFHA Future Map Conditions
No Change Mapped In Mapped Out Total
SFHA SFHA SFHA Structures

343 122 276 774
(+30 Floodway) (+3 Floodway)
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NFIP FLOOD CLAIM

AVERAGE

PAYOUTS

AFFECTED

RESIDENTS 4
PREMIUM

CLAIMS OUTSIDE

OF SFHA
NFIP FLOOD
l POLICIES
HIGH-RISK
STRUCTURES
REPETITIVE

LOSSES
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431

Estimated structures
in the draft high
hazard area
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http://www.mapwv.gov/flood/



FEMA Region 3

Changes Since Last FIRM
(CSLF) Viewer:
https://arcg.is/1GS0T80

Change in Floodplain
Extents:

Purple — Decrease
Blue — Still Floodplain
— Increase

*Map view has scale-dependent layers
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https://arcg.is/1GS0T80

Visit https://www.fema.gov/national-flood-hazard-layer-nfhl for multiple
options to view and download NFHL data.



https://www.fema.gov/national-flood-hazard-layer-nfhl

Using Flood Risk
Data to Identify and
Reduce Risk
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Flood Depth & Analysis Grids

Changes Since Last FIRM

Water Surface Elevation Grids

Flood Risk Assessment /
Economic Loss Esimates

Areas of Mitigation Interest

. RiskMAP
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Represent the continuous water surface elevations as determined at
modeled cross-sections and interpolated values between cross sections
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Represent the difference between the ground
surface and the water surface elevations
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Mitigation
Planning
Cycle

/ We are here

T~ It's time to start
assessing the
impacts of the new
floodplain boundaries

RiskVIAP
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Structure-based depth of flooding
analyses

Prioritization of mitigation action

Residential/commercial density in the
floodplain

Location/inundation area of historic
events

Properties with insurance policies
and as a percentage of the population

Areas of population growth

Areas requiring protection
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Floodplain
Management
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> 25% of all flood insurance claims come from outside high-risk areas.
> Your community can regulate to standards higher than the NFIP
minimum standards. Consider strengthening regulations using:
« 0.2% annual chance flood
« “Freeboard”
- Buffer around Special Flood Hazard Area (SFHA)
« Flood depth grids

HURRICANE HARVEY
GREATER HOUSTON

154,170 Homes Flooded

32% <100-yr
23% > 100 yr, <500 yr
46% > 500 yr

»
SOURCE: Harris County Flood Control District RlSl{ M A P
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» Permits are Required for ALL
Development in the floodplain!

» Development means any
manmade change to improved or
unimproved real estate

» Build it right and insurance
premiums will be more affordable

ild i ' : H Ferry, West Virginia (Jeff Count
> Build it wrong and premiums will arpers Ferry, West Virginia (Jefferson County)

be very expensive

. RiskMAP
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Communities must regulate based on FIRMs

Development should be reasonably safe from
flooding

Permits are required for all development
State/federal permits are required

Elevate and/or construct with flood-
resistant materials

Locate and design mechanicals to
minimize or eliminate flood damage

Locate and design public utilities and
facilities to minimize or eliminate flood
damage
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A Zones: top of
lowest floor
(residential)

elevated to or
above the base
flood level
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Discussion
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End of

Preliminary Maps Appeal Period

and CCO Meeting Effective Date
90-days after appeal
Fall 2024 start 6 months after LFD

Flood Risk Appeal Period FEMA issues
Review Meeting LFD
April 17,2024 Summer 2025
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30-day review and comment period

WYV Flood Tool:
https://www.mapwv.qov/flood

Review the materials we will be
sending you

We are available to answer
guestions

Talk about mitigation actions in
your community

Thank you for your participation!
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https://www.mapwv.gov/flood/

State NFIP / CTP:
Timothy W. Keaton, CFM
(304) 414-7659
tim.w.keaton@wv.qov

FEMA Region llI:

Elizabeth Ranson
Mitigation Planning
Specialist (215) 347-0686
elizabeth.ranson@fema.dhs.gov

Mapping Partner:
David Cooper
Study Manager

(703) 964-1189
david.r.cooper@wsp.com
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Vinod Mahat

Project Officer

(202) 664-9597
vinod.mahat@fema.dhs.gov

WVGISTC:

Kurt Donaldson, GISP, CFM
Manager

(304) 293-9467
kurt.donaldson@mail.wvu.edu
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