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Resilient Design Guidelines for
Floodplain Management

DESIGN
TAILWATER
ELEVATIONS

FLOODPLAIN
MAPPING

Maps of projected Watershed-based
future floodplains stormwater

based on sea level management
rise projections standards

DESIGN FLOOD
ELEVATIONS

Building
requirements that
INncorporate
sea level rise




FUTURE FLOODPLAIN
MAPPING




Goals

Future floodplain maps
iIncorporating regional sea
level rise planning
scenarios

GIS layers for riverine base
flood elevations and other
recurrence intervals

Integration of coastal and
riverine layers to align
with existing floodplain
maps

Status: In Development
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DESIGN TAILWATER
ELEVATIONS




Goals

Calculate design tailwater
elevations for individual
watersheds (HUCIO,
HUC12) across Hampton
Roads for 1-year to 500-
year recurrence intervals

Calculate tailwaters that
include regional sea level
rise planning scenarios

Status: DRAFT completed
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Methodology m

Log-linear extrapolation

can be used to generate
values for more frequent
return periods (1-year, 2-
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Results

Tailwater values calculated
for each return period
based on the 95th-
percentile for a given
geography for various
combinations of sea level
rise and storm recurrence
intervals

Design Tidal Elevations for Chesapeake

All elevations in feet relative to the North American Vertical Datum (NAVD) of 1988

Design 1- 2- 3- 5- | 10- | 25- | 50- | 100- | 500-
HUC12 Watershed Level Year | Year | Year | Year | Year | Year | Year | Year | Year
Existing
New Mill Creek- | Condition | 3.9 |45 |48 |52 |58 |66 |72 |78 |92
020802080201 | Southern Branch | 1.5ftSIR | 5.4 |60 |63 |67 |73 |81 |87 |93 |[107
Elizabeth River | 3.0ftSIR | 6.8 |74 |77 |81 |87 |95 [101 [107 |121
45ftSIR |83 |89 |92 |96 |102 |11.0 |11.6 |122 [136
Existing
Deep Creek- Condition | 3.4 |41 |45 |51 |59 |67 |73 |80 |100
020802080203 | Southern Branch | 1.5ftSIR | 49 |56 |60 |66 |74 |82 |88 |95 [115
Elizabeth River | 3.0ftSIR | 6.4 |71 |75 |81 |89 |97 [103 [11.0 [13.0
45ftSIR | 79 |86 |90 |96 |104 |11.2 |11.8 | 125 | 145
Existing
Condition | 29 |37 |42 |48 |59 |66 |73 |80 |104
020802080204 | EBSt€M Branch e c e a4 |52 |57 |63 |74 |81 |88 |95 |119
Elizabeth River
30ftSIR 6.0 |68 |73 |79 |91 |98 [105 |112 |136
45ftSIR | 75 |83 |89 |95 |106 |11.3 |12.0 |127 |15.2
Existing
Condition |37 |45 |49 |54 |61 |70 |79 |86 |103
020802080205 | Vestern Branch e 60 |64 |69 |76 |85 |94 |101 |1L8
Elizabeth River
30ftSIR |69 |77 |81 |86 |93 |102 [11.2 |119 [136
45ftSIR | 84 |92 |96 |101 |109 |11.8 |127 |13.4 |15.2
Existing
_ Condition | 0.1 |05 |07 |10 |14 |20 |24 |28 |38
Indian Creek-
030102051104 . 15fSIR |16 |20 |22 |25 |29 [35 [39 [43 |53
MNorthwest River
30ftSIR [3.2 |36 |38 |42 |46 |52 |56 |60 |71
45ftSIR | 48 |52 |54 |57 |61 |68 |72 |76 |86
Existing
Condition | 3.0 |36 |40 |44 |50 |58 |64 |70 |84
030102051201 E;’i:f‘peake 15ftSIR |45 |51 |55 |59 |65 |73 |79 |85 |99
30ftSIR | 6.0 |66 |70 |74 |80 |88 |94 |100 |114
45ftSIR |75 |81 |85 |89 |95 |103 |109 |115 |129
Existing
Condition | 0.4 |08 |10 |13 |18 |22 |25 |30 |40
030102051203 | UPPer North 15ftSIR | 1.9 |23 |25 |28 [33 [37 |40 |45 |55
Landing River
30ftSIR [35 |39 |41 |45 |50 |54 |57 |62 |73
45ftSIR |51 |55 |57 |60 |65 |70 |73 |78 |88
MNotes:

1.
2.

Sea level rise scenarios are based on HRPDC Sea Level Rise Planning Policy and Approach (2018).

All elevations sourced from statistical analysis of the distribution of water elevations in each watershed from the FEMA Region

lll Storm Surge Study conducted by the U.S. Army Corps of Engineers Engineer Research and Development Center (2013).

Conditions related to the 3-ft and 4.5-ft sea level rise design levels include non-linear increases derived from numerical

modeling completed by the U.S. Army Corps of Engineers as part of the North Atlantic Coast Comprehensive Study.




DESIGN FLOOD
ELEVATIONS




Goals

Develop design flood
elevations incorporating
flood risk and sea level rise
based on location,
expected lifespan, and
criticality

Status: In Development




Methodology

Use SLR planning scenarios
to develop Design Flood
Elevations

BFE based on type of
construction and location

Freeboard based on
criticality

Sea level rise scenario based
on projected lifespan and
adaptive capacity

Design Base
Flood = Flood
Elevation Elevation

Sea
+ Freeboard +Level
Rise



Elevation-based Development Standards

Approx. Land
Elewv. Fill Allowed
(NAVD)

Paotential Stormwater
BMP=s

Living
Wet fone Shorelines/Buffers

Promote Buffers/Open
Systems/Space/
Storage Only

Roadways
Only

Ecological Zone Limited (Single) Elevated

Closed Systems/ Open
Space/Storage and
Green Infrastructure/
Infiltration

Elevated/

Maoderate Limited Slab on Limited
Grade

Transition
lone

Green Infrastructure/

Community i _ : Limited to = e
ZTone > Moderate to Urban Modarate Jnlilél;il_;g; ;::tt:::hd

"Elevation Zones" from Dutch Dialogues Charleston Final Report, p. 80



PRECIPITATION
STANDARDS




Goals

Develop Intensity-
Duration-Freguency curves
or similar products that

account for future climate
projections

Status: In Development




Related
Efforts

Virginia Beach

NOAA Atlas 14 + 20%
Public Works Design

Standards Manual 2020

VDOT Structure and
Bridge Division

NOAA Atlas 14 + 20%
Consideration of Climate
Change and Coastal Storms

Chesapeake Bay
Program

Downscaled Climate
Projections



v
E‘h ﬂ J'{l

i

Jf/ - . Ben McFarlane -
Que5t|ons Senior Regional Planner i ,
M P

N il
. Hlinl"ﬁg’?i%hi Hampton Roads PDC I !;ﬁ:;".,;
g1 !'II v 4-";' ] /i A I_
l-gUﬁ ;ﬁi bmcfarlane@hrpdcva.gov '1}%
~ 1 i A
) |
A AN l |
il YL
» \ ,','!hh Ff e I
) ==
E’.’.‘ ﬂ‘.‘;r A
\4 i
n F"l. i\'.‘
& AUNY
=
i’
i
Ini; o
u'*!“
i

*Wﬂ r WA e B Ii '.i 5i ' r‘ I R 1 '
L ,.-f'lll,".li!!ih-|I E Wl rll - ? ‘lil : il I l #"‘ II” !' 1 7
_é i1 rfmfl.eﬁtin il IES Jﬂ !; fIENe) J:J ﬁ{ iri? e, “ “%i




