Structural Measures at a Glance

Levees

Benefits/Processes

Surge and Wave
attenuation and/or
dissipation
Reduce Flooding

Risk Reduction for
vulnerable areas

Performance Factors

Levee height, crest
width, and slope

Wave height and
period

Water level

GENERAL COASTAL RISK REDUCTION PERFORMANCE FACTORS:

Storm Surge
Barriers

Benefits/Processes

Surge and Wave
attenuation

Reduced Salinity
Intrusion

Performance Factors
Barrier height
Wave height
Wave period

Water level

STORM SURGE

Seawalls and
Revetments

Benefits/Processes
Reduce flooding

Reduce wave
overtopping

Shoreline stabilization
behind structure

Performance Factors
Wave height
Wave period
Water level

Scour protection

AND WAVE HEIGHT/PERIOD, WATER LEVEL

Groins
Benefits/Processes
Shoreline stabilization

Performance Factors
Groin length, height,
orientation,
permeability and
spacing
Depth at seaward end
Wave height
Water level

Longshore
transportation rates
and distribution

Detached
Breakwaters

Benefits/Processes

Shoreline stabilization
behind structure

Wave attenuation

Performance Factors

Breakwater height and
width.

Breakwater
permeability,
proximity to shoreline,
orientation and
spacing



Combined Approaches

(Notional Graphic)
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http://www.nyc.gov/html/dcp/pdf/sustainable_communities/urban_waterfront_print.pdf

Sandy’s Rebuild By Design Effort:

Hoboken

‘ Complex RiSk l Comprehensive Strategy

94% impervious
surface

% = - “
Flash flood S

ot

Inadequate
drainage

. 3m Flood Zone
. 2m Flood Zone
1m Flood Zone

www.rebuildbydesign.org

_Courtesy of the Office of Metropolitan Architecture

| Resist l Comprehensive Strategy

Delay
Store
Discharge

Pump (future)
(Discharge)
Landscape -
levee
(Resist)

Zoning policy
(Delay)

Green belt
(Storage)

Hard
infrastructure
Resist



http://www.rebuildbydesign.org/project/comprehensive-strategy/
http://www.rebuildbydesign.org/project/comprehensive-strategy/
http://www.rebuildbydesign.org/project/comprehensive-strategy/

For More Information

DRAFT - Do Not Disseminate

USACE is working with other agencies B | QS
and experts to develop actionable
science on which to base policies and
guidance

« Focusing on specific areas
° I ih USACE MARCH 2014 (DRAFT)

Conducting vu.Inerablllty. assessments 2 L
« Building adaptive capacity

« Beginning with datums, changing sea
levels, then hydrology, developing
approaches and technical guidance

« Developing tools to streamline
Implementation

DRAFT - Do Not Disseminate
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http://www.corpsclimate.us/adaptationpolicy.cfm

Adaptation for New Infrastructure —
USACE Tools 1/2

USACE Survey
Monument Archival

and Retrieval Tool (U-
SMART) Database

= , Datum Compliance
3 r o 3 TO CLIMATE ¥ : .
Semmt ) R0 Crang = Tracking Tool
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LSS corre et oma v e Climate Change Adaptation e
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Sea-Level Change Curve Calculator

- S———————— O Sandy FRRS calculator

Evabiste Sea Level Change Impacts, Responaes, and Adsptaion

EC 11652212 (o0t 110028162 fodt. 2 " EDL
KDW Test#1 KDW Test#1

.
9410170, San Diego, CA 9410170, San Diego, CA [ WRCprctonawtt | it
NOAA's Published Rate: 0.00676 feetyr NOAA's Published Rate: 0.00676 feet'yr B o s e | B ~

All values are expreszed in feet relative to NAVDSS

Relative Sea Level Change Projections - Gauge: 9410170, San Diego, CA
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Adaptation for New Infrastructure —

USACE Tools 2/2

Interagency archive of downscaled climate oy s

l{g L gl @ E Downscaled CMIP3 and CMIPS

i N f orma t | on an d h y d ro I o) gy SOAPRS NSTTOTON O OCEANOGEATHY Climate and Hydrology Projections

Tiis site is best viewsd with Chrome (recommended) o Firefox. Some Reatures are unavaiable when using intemet
Explorer. Requites JavaSariat fo be enabled.

Visualization tools based on archive in S E—— —

preparation: -~

This archive contains fine spatial resolution 2 : 2 Figure 1. Central Tendency Changes in Mean-Anouai
Unitad States (UU.S.) developed using two downscaling techniques (monthly BCSD Figure 1, and daily Precipitation over the contiguous LS. from 1870-
BCCA Figure 2), and hydrologic projections over the western LS. (roughly the westem U.S. Figure 3) 1999 t0 2040-2068 for BCSD3, BCSDS, and

* Hydrologic trends supporting ECB 2014-10 e

‘Archive content is based on global climate projections from the World Climate Research
(WCRP'S) C: ison Project phase 3 (CMIP3) multi-model dataset referenced in
the Intergovemmental Pane! on Climate Change Fourth Assessment Report, and the phase 5 (CMIPS)

* Detection of nonstationarity supporting draft ETL in R

Forir

preparation .

The archive is meant to provide access to cimate and hydrologic projections at spatial and temporal
scales relevant o some of the watershed and basin-scale decisions facing water and natural resource

* Assessment of projected changes in frequency R —
using HEC SSP =

e Curves - Minnesota River Near Jordan, Mi{

Pettitt Test of Annual Max Flow (CFS) at Brazos Rv nr Palo Pinto, TX (Site ID 8089000)
b = 0.00676 (Significant at p = 0.05 Level)

oo = 142
P = 000376

[

Flow in CFS for HUC 108; Observed flow for Connecticut River at Thompsonville, CT

|

108, Trend Line in Black

W i WW’“ it

Emsesenee

100,000

‘ !
bt
1 i LR S
4 ” Il | “l il \J I"l | ‘}‘ “‘ | Z 5 COMMUNITY
T F’ |‘.H‘ml'i‘""}l'[.' UL LR }! { ".“'I,J'v‘ﬂﬁ‘:_ °,
34N DEVQ DEVELGEMENT

6



Adaptation for Existing Infrastructure —

Phased Coastal Vulnerability Assessments

USACE completed Initial Vulnerability Assessment (IVA) of Coastal Projects
e 1431 projects assessed
» ~1/3(487) potentially vulnerable to the impacts of climate change
* ~7% (94) assessed as having high or very high vulnerability

N eXt Ste pS : CESL Status Dashboard | CESL Draft Priorities Dashboard | VA Draft Priorities (Histogram) | Instructior
+ Conduct next phase TotlFres 467 Ve g 25 1h 55 osrale 198 Lov 205
assessment for 5::3;":tnrm’tI\.l’.ARanlcin;;v
high and very high ” D
High T
p rOJeCtS ? :\d:felata
* Complete pilot detailed § g Fr—
Q [¥] Commercial Mavigation
assessment of Stamford ¥ ?w B oo P
o ‘N Vit
Barrier — FY15 5) : ’
" Begin pilots for other % Wi
: = [ High
projects = .| S
. . V{_ery_High: 25
Working to modify for Army g 5
Low: 205
Id E::I:; D |'_’| (l) e + Download




Summary

» Effective climate preparedness and resilience incorporates
a systems approach to long-term planning that recognizes
differences in adaptive capacity and performance ranges
of risk reduction measures

* Innovative and integrated approaches using the full
portfolio of measures hold promise for long-term risk
reduction

* Tough choices will have to be made to improve our
national climate preparedness and resilience — we can
make them by working together
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Green Infrastructure

Harnessing Ecosystem Services for Water Management
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*atural Green Infrastructure

It'.

\ J‘l

N ural featurs ES that Jerform: . i
valuable ecosystem and hydrologlc

functions
- Prairies, grasslands
- Woodlands
. Wetlands
. Green open space




Natural Green Infrastructure

~ «'Zoning,
Plans

* Restoration, Stewardship

uuuuuuuuuu
NING

EEEEEEEEEEE



Stormwater Green Infrastructure

Constructed features
that mimic natural
systems
Rain Gardens
Bioswales
Permeable
Pavement
Green Roofs i
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Why Do We Need Stormwater
Green Infrastructure Features?

Development Increases Run-off




“cr;ased Run-off due to Impervious Surfaces
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Effects of Impervious Surfaces and Large

Runoff Volumes

Combined Sewer Areas: CSOs
Separate Sewer Areas:

Stream channel damage e/

« Stream widening and
erosion

« Decreased channel stability

* Loss of riparian tree canopy

Degraded habitat for fish and

macroinvertebrates




Pollutants in Stormwater Discharges

Nutrients
Pathogens
Sediment
B Toxic Contaminants
; Oil and Grease

i ||ﬂ|| i Thermal Stress

Increased quantity

Decreased quality




Relationship of Impervious Cover to Stream Health

20% -

4

'“’7 _________________

Protected ! Impacted | Degraded

Watershed Impervious Cover

Stream Health

Center for Watershed Protection



Excessive Runoff from Impervious Surfaces
also Contributes to Localized Flooding and
Basement Back-ups




to make
his...

function like
this?




What Measures Can Be Implemented to More

Sustainably Manage Stormwater Discharges?

Stormwater Green Infrastructure

* Increase Infiltration
* Increase Evapotranspiration
« Harvest and Re-use Stormwater

These Practices Reduce the Volume of Runoff
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Infiltration Practices
ain Gardens

-);.

’42‘,_
B
S,
Bosier |
o
b

-

o
5



Rain Garden Design

Plantings in center should be able to handle the most
moisture, although water will not usually stand for long

periods of time.

Plantings along the edge should be able to
tolerate occasional wet feet.

U M v 'i*; SN

// X3\\%"//( \\\\?}{[/ Z ’;' . \\: /"—‘-/, 3‘
- \ 1/ [~ |||

¥ 27 natural wood

~ mulch or other
organic mulch as
desired.

The susface of a rain garden should be approximately 67 Minimum 1 foot prepared soil ﬂmix: 1/3 screened
below existing ground line to capture run-off. good topsoil, 1/3 sand, and 1/3 fine organic material
such as compost.

T1y to use native plants, as they will
tend to do the best job for you.

© 2005 ® Gizmo Creations L1LC



Burnsville, MN

Rain Gardens Throughout a
| Neighborhood




Do Rain Gardens Really Work?

Volume (gal)

Pre-Construction Runoff Data
June &, 2003
0.50" Rainfall

—— Conirol - 47,008
i —— Shuly - 35572 gal

SAM TAM BAM 1TAM 1P IPM SPM TPM 9PM 11PM 1AM 3 AM 5AM

Post-Construction Runoff Data
o]

|
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A
|
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Time

Blue: Runoff from
control
neighborhood

Red: Runoff from
neighborhood
retrofitted with rain
gardens
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Extensive Green Roof
Light and Relatively Inexpensive
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toring and Reusing Rainwater
Cisterns
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Good — Run-off from the parking lot can be "
absorbed by the plants and soil

COMMUNITY
PLANNING

| 5 . e ) W &
4 o {'»\ 3" = TN < e B DEVELOPMENT
E . [ I LL €
S w T R -




