Development and Apph catl n o
USACE Guidance :
on Sea I_E\/elﬁhar%

Climate Change in the Caribbew%

Puertchmc and the U.S. Virgin @%
San Juan PR -~ November 16, 2011 =— o=

Glenn B Landers P E. ——
Climate Change Adaptation — e
. i NATIONAL

-
o,
=

=
ES

® ] Y

Florida Bay

UILDI NG STRONGe US ARMY CORPS OF ENGINEERS | Jacksonville District



Presentation Outline

= Overview of USACE National Sea
Level Change (SLC) Program

= Current EC1165-2-212 guidance
on SLC projections

= South Florida SLC Projections

= Upcoming Civil Works Technical
Letter

Next Steps
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The SLC CWTL
IS part of an
Integrated
programmatic
effort - some
elements are
shown here

IPET/HPDC Lessons

Learned
Implementation
Team (FY06...)

Responses to
Climate Change

(FY10 14)

Nationwide Datum Standard EC, ER, EM,
Comprehensive Evaluation of Project DatumsM

Engineer Circular 1165-2-211

Engineer Circular 1165-2-212

Sea-Level Change Civil Works Technical Letter
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EC 1165-2-212 Incorporating Sea Level Change
Considerations in Civil Works Programs

= Three estimates of future SLC must be calculated for all Civil
Works Projects within the extent of estimated tidal influence:

* Extrapolated

tre n d Comparison of Sea Level Rise Scenarios
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= Requires creativity,
funds to
evaluate options

G0 8 Ca A G R T e o v
. é v 4 »

- ’
4.0 - = = = Cayan A2 High +
045 "
E!'!'?* . = Cayan B1 Low ’f
= 1 o
35 IS SR h ' e |PCC B1 27
rd
IPCC ALFI
1}
a8 e ke . o Fo R o Vo o Zn Mo o So. . To o g &
w 3.0 U Y e N % % e s BN %Y

Relative Sea Level Rise at La Jolla (ft)
&
o
&
#
o
&
&
£
&
&
o
‘\\
.
~
LY
)
\
~
“
N
~

BUILDING STRONG® US ARMY CORPS OF ENGINEERS | Jacksonville Distric



BEUOW 85°00W 82°00W
=
=
o
2
@
- )
ér ¥
g
3L+
§ "u"‘l;()'r; Pulaski
-
Alabama "Tt ’
Georgia ¥
¢ 3
! £
| Blue Angle: Al T =, Fernandina Beach
e LPark o/ L N
e e a rt
z [~ A-="""pensacola i\ ¥po
g Dauphin A
g| Istand ATLANTIC
OCEAN

T
300N

T
00N

T
2700

T
24°0'071

Inset A '
\
£ \, Ponce de Leon
f Ya Inlet South
#
v ©
Clearwater
Beach| “y\ McKay Bay_.d-
Al 1= == Entrance ;
i T Clearwater Beach g\
I\:Jfk _-A?Q'd Port St. Peterspurg ). Port Tampa
St. Petersburg Tampa ~vA'Port|Manatee’
A ¥
z } Q el
| y IPort Manatee | 58 By
g SNE rLH i\\ ,{Fﬁ&n of West
=>\I oy \'P:; 9 N _.\ Y
Legend L ginia Key
=Y
GULF OF Vs
Tide Stations A (4
S MEXICO N
(O compliant Station* T
- i i Vaca'Ke
A  MNon-Compliant Station Key-Wg;s;l." ¥
Transportation @
=
sl | /N Interstate
T
“1| .~ US Road
\ \ ‘A *A station currently being monitored and having at least
u b ‘ 40 yoars of cominuous prior record
1 '4_ jea 0’0 W BE0OW EZ'DLU'\N

NOAA NOS Tide Stations

\
TR |

BUILDING STRONG®

NOAA Tide Stations
IN Florida

. Keg West has the longest non-continuous
U.S. tide station record with 130+ years.

* Per EC1165-2-211 and 212, a Compliant
Tide Station is a station currently being
monitored and having at least 40 years of
continuous prior record.

 Compliant Tide Stations in Florida are: Key
West, Vaca Key, Naples, St. Petersburg, Cedar
Key, Apalachicola, Pensacola, Mayport and
Fernandina Beach.

* There are also other currently monitored
NOAA tide stations in Florida with less than
40 year or non-continuous records.

» Most of Florida is very stable geologically, so
sea level change is similar around the state.
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Sea Level Change Scenarios for South Florida

7.0
Notes: Projections are for historic, modified NRC Curve | and modified NRC Curve 111 rates of sea level change developed for South Florida per USACE
Engineering Circular (EC) 1165-2-211. This EC is based on guidance in the National Research Council (NRC) report, Responding to Changes in Sea Level;
Engineering Implications dated September, 1987. The projection is developed using the historic rate of sea level rise at Key West as reported by NOAA (2.24
mm/yr). The dashed line indicates that the EC equation is being used past the year 2100. The underlying documents supporting the EC do not address dates
6.0 - beyond 2100. .°
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SLC Civil Works Technical Letter

= Utilize national interdisciplinary team within Corps and include
outside agency experts, addressing full range of Corps
missions and project types

= Convey to the field the level of detail required as a function of
project type, planning horizon, and potential consequences

= |dentify the potential for adaptation throughout project life or
project phasing

= Develop aroad map that lays out the engineering and
planning procedure for full range of projects

= Develop region-by-region information and examples

* |nclude tools that can be used to address sensitivity and
commumcate rlsk
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External Experts
USGS (Robert Thieler, Nate Plant, Jeff Williams)

Navy (Tim McHale, Shun Ling) Procedures to Evaluate Sea Level Change Impacts, Responses, and

Bureau of Reclamation (Mike Tansey)
FEMA (Mark Crowell , Tucker Mahoney)
NPS (Rebecca Beavers, Maria Honeycutt, Jodi Eshleman)
US Naval Academy (Dave Kriebel)
FHWA (Kevin Moody)
IOAA (Steve Gill, Billy Sweet, Kristen Tronvig, Carolyn Lindley)
HR Wallingford, UK g(Jonathan Simm)

University of Southa
Heidi Moritz, NWP
Team Lead for
Engineering
Bernie Hargrave, NWS
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Stu Townsley, SPD
Tom Kendall, SPD

Pacific Ocean Division

SLCOM
Cinlby

- Adaptation
Civil Works Technical Letter Team

Mike Mohr, LRB
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L
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ississippi Valle
Division

Dennis Mekkers, SAM
Patrick O’'Brien, MVD

Susan Rees, SAM

Tom Smith, POH

Crane Johnson, POA
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| Justo Pena, SWG |
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Great Lakes and
Dhi'oRiver Divisi
5 i kw

FSouth
Atlantic

. Division

John Winkelman, NAE

Larry Cocchieri, NAD

Jeff Gebert, NAP

North
Atlantic
Division

Henri Langlois, IWR
Team Lead, Planning
Jeff Arnold, IWR
Brian Harper, IWR
Rolf Olsen, IWR

Kate Vnite, VWK

Mike Wutkowski, SAW

Matt Schrader, SAJ
Glenn Landers, SAJ
Mark Shafer, SAJ

ER BN

Julie Rosati, ERDC
Andy Garcia, ERDC
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Approach

= Recognize we can'’t predict the future without
uncertainty

= Be prepared to implement flexible planning and
engineering adaptations accounting for a range of
possible changes

= Determine level of detail and accuracy required with
respect to potential risks and consequences

= Differentiate “planning” vs “engineering” issues but
also determine where they overlap
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USACE Mission Areas
= Navigation

* Breakwaters and Jetties
e Harbors
« Navigation Channels and Ocean Disposal Sites

= Hydropower
= Reservoir Regulation; Water Supply
= Coastal Storm Damage Reduction

« Beach fills
« Shoreline protection structures

= Flood Damage Reduction
« Dams, levees, floodwalls
= Ecosystem Restoration

b ® Emergency Response

Y
l-l;6 :.'l‘.‘ [l c-‘_ i N -~ it ,
VA Recreation

Climate change
has the potential to
Impact all USACE

MISSIOoN areas
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For additional information, contact:

Jorge Tous
Jorge.M.Tous@usace.army.mil
USACE, San Juan, PR

or

Glenn Landers
Glenn.B.Landers@usace.army.mil
USACE, Jacksonville, FL
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