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Common Solutions

Hard Defense — Structures to hold back
coastal flooding and protect against
wave damage

Retreat — Moving assets away from the
risk areas

Elevation — Raising structures above
expected water levels

Retrofit— Adapting at risk assets to be
more resilient to inundation

Green Infrastructure — Living shorelines
for flood and erosion protection
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Presentation Notes
Variety of options for projects to address resiliency for coastal areas
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First project represents a classic structural armor approach


Santa Rosa Island Range Complex

Eglin Air Force Base, Florida
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3 Radar Air Force sites 
Protection against wave damage, not inundation


Santa Rosa Island Range Complex

Eglin Air Force Base, Florida
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Client Approach

OBJECTIVES

CONSTRAINTS

Survive?

Operate?
Recover?

CLARKNEXSEN

Cost
Logistics
Impact to Operation

Funding
Equipment
Labor
TIME

Viable
Options


Presenter
Presentation Notes
Transition into planning


Newport News Shipbuilding

Newport News, Virginia

Hurricane Irene prompted Newport News Shipbuilding to investigate

it's vulnerability and resilience option to coastal flooding in a two step

process

1. Hindcast study of coastal flooding which includes Sea Level Rise

2. Investigation of resilience options balancing risk with cost of
implementation

Credit Halcrow, a CH2M Company, 2011
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Example of planning study, led to a variety of options


Guidance for Selection of Flood Mitigation Methods

Newport News, Virginia
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INCREASING LEVEL OF ORGANISATION

<

Is there at least two
hours lead time between
warning (triggerfaction
levelyand closing level?

y
YFS

NO 1. Demountable system with
fully automatic operation

¥ At least two hours
lead time

2. Smalbscale demountable
systems requiring closure
operation only (no-erection), or
option 1

¥ At least four hours
lead time

3, Smallscale temporary or
demountable system, stored
locally and <100m long, not
requiring heavy equipment or
bulk filling material, or option 2

+ Qver six hours lead
time

4. Temporary or demountable
system with erection and
closure, or option 3
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Sentara Hospital - Norfolk 3

Norfolk, Virginia
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CN looked at many options to relocate the emergency generators to a more resilient location prior to settling on the roof
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Conceptual Design
Special Enclosure for Noise Reduction
10,000 gal Underground Fuel Tank
Contract Drawings and Specs




Norfolk Sentara Hospital

Norfolk, Virginia

SEEEANESRRREAN) S

1 i
!ﬂ
-. < ol =
I | | | -

CLARKNEXSEN



&

u.' ‘:/ ?W‘?\
- EHOogle earth
M@‘ et 0

 Tour Guide A Ve : T 52 37°09'12.21" Ni 76°29!56.04" W.elev 55 ft eye alt 49792 ft €



Presenter
Presentation Notes
Area Map
Highlight Poquoson
Main entry/exit via Victory Blvd
2nd entry/exit via Wythe Creek Road (subject to frequent tidal flooding)
Project location crosses the Northwest Branch of the Black River



Wythe Creek RoadHampton and Poquoson, Virginia
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Pic of causeway looking east toward Poquoson and the Wythe Creek Bridge, note how the causeway is at a lower elevation than the existing bridge. Approx. causeway elevation 3.5. Exist bridge


Wythe Creek RoadHampton and Poquoson, Virginia
October 2015
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Tidal flooding from October 2015 all wind driven
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 Cross section shows existing causeway  and proposed bridge.
 25 Storm elevation of  5
 100yr elevation of 10ft NAVD88
VDOT criteria for an urban Minor Arterial culvert is to pass the 25-yr 	design storm.
Poquoson insisted the new bridge be  passable for the 100-yr design 	storm (el 10 NAVD88) 
Projects receiving federal money must account for SLR in accordance with Executive Order November 01, 2013
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Presenter
Presentation Notes
The Intracoastal Waterway is a 3,000-mile waterway along the Atlantic and Gulf coasts of the United States.  It provides a navigable route along its length without many of the hazards of travel on the open sea. 
In October 1855, construction began on one of the most important artificial waterways, the Albemarle and Chesapeake Canal.
Today, the Albemarle and Chesapeake Canal is maintained and operated by the U.S. Army Corps of Engineers and is part of the well-traveled Atlantic Intracoastal Waterway.  
It consists of sea level water connections between the Chesapeake Bay and the Albemarle Sound. 
Source: Alexander Brown, Juniper Waterway 
Mariners Museum, 1981. 



Centerville Turnpike Movable Bridge

Chesapeake, Virginia
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Constructed in 1955 
Daily Vehicle Traffic: 16,000 
Height (At Mean Water): 3 feet 
Some mechanical boxes just cannot be moved
Maintenance/Rehabilitation project to water proof the components within those mechanical boxes
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Colley Bay Living Shoreline

Norfolk, Virginia

1337} 1§ f‘:_v( -
'::' : o M"-'x_f
Maval Station u Chambers Fiebd T =
Moirfoll Tour & - WAS Norfoll = b e
54)
&
F
16 B @
IE'} Her ":f ;_
z
4
E 8 L P
-] (80¢) s Ry S I
= Teustiol B1E (iss) F £ e 178
g (-} o
Wirgmnia Pom Autharily 1 f
.‘{" "l =
- l'ig'é‘il w .
g 51
Hampton Fowg,
In,
f. (1s2) Y
£ =
5 g
E Odd Dominaon i e oo Yors 2w Ave
Universily ] T
- 3 %
(3 * S 247)
I Lo d (194)
|&'I 0, -y _:
b 5
- 2] +
2 £
= et 5
e ® A~ by ’ ¢ 5 { T | B L
e 1 ot . rras { . . Al | o Thi < gt
o i 3
L ¥
ol s = ~ COLLEY BAY LIVING SHORELINE DESIGN
tl_—.'] [ =8} el R ﬁr{“’c:n P 'r_;‘-_-i A

Vet | Iarime Terminals & 1



Presenter
Presentation Notes
Example of Green Infrastructure

Colley Bay located in an urbanized area near Old Dominion University

City partners, grant info
City RFP info
Full Public Works Procurement Process and City Engineering Design Review Process
Funded under City of Norfolk Wetlands Board and Grants from Chesapeake Bay Trust





Colley Bay Living Shoreline
Norfolk, Virginia e -

Benefits of Living Shorelines

* Flood Protection

« Shoreline Erosion Protection
« Water Quality

* Fish & Wildlife Habitat

« Aesthetics
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Colley Bay Living Shorelinevorol, virginia
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COLLEY BAY LIVING SHORELINE
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Components
2 phases
Tied into previous living shoreline test areas
March areas
Riprap sills for wave protection
Coir log sills
Pocket beaches



Colley Bay Living Shorelinevorfoi, virginia
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Components
2 phases
Tied into previous living shoreline test areas
March areas
Riprap sills for wave protection
Coir log sills
Pocket beaches
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Slope of the marsh allows it to retreat upland as sea level rises


Colley Bay Living Shoreline

Norfolk, Virginia
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Colley Bay Living Shoreline

Norfolk, Virginia

Volunteers
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Opportunity for public outreach


Colley Bay Living Shoreline

Norfolk, Virginia

Volunteers
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THANK YOU

John Parkinson, PE JParkinson@ClarkNexsen.com
David Pryor, PE DPryor@ClarkNexsen.com
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