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It’s normal for beaches to changeIt’s normal for beaches to change

•• Sand dissipates Sand dissipates 
the energy from the energy from 
waveswaves

•• Seasonal Seasonal 
hhchangeschanges

•• Beaches move Beaches move 
l d dl d dlandward as sea landward as sea 
level riseslevel rises



Increased AK winter storm damage Increased AK winter storm damage c eased te sto da agec eased te sto da age

•• Alaska’s western coast is shallow and flat; not Alaska’s western coast is shallow and flat; not 
naturally protected by rocks or barrier islandsnaturally protected by rocks or barrier islands

•• GHG and global warming GHG and global warming 
–– Weather changesWeather changes
–– Rising Rising sea level sea level 

M ltiM lti f tf t–– Melting Melting permafrostpermafrost
–– Sea ice comes later vs. winter stormsSea ice comes later vs. winter storms

•• WinterWinter storms arrive with a lot of windstorms arrive with a lot of wind•• Winter Winter storms arrive with a lot of windstorms arrive with a lot of wind
–– Wind causes Wind causes storm surges (big waves) storm surges (big waves) 
–– WindWind driven waves cause inlanddriven waves cause inland floodingfloodingWind Wind driven waves cause inland driven waves cause inland floodingflooding



Teller seawallTeller seawallTeller seawallTeller seawall



TellerTeller inland floodinginland floodingTeller Teller –– inland floodinginland flooding



Kivalina winter storm damageKivalina winter storm damageKivalina winter storm damageKivalina winter storm damage



Sediment Budget

Sediment budget 2Sediment budget 2Cliff Erosion
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Effect of Coastal StructuresEffect of Coastal Structures

Original 
Shoreline



E iErosion
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Original 
Shoreline

Delong Mountain Terminal (Red Dog)Delong Mountain Terminal (Red Dog)





Many Beach Nourishment projects in Many Beach Nourishment projects in 
l 48 t tl 48 t tlower 48 stateslower 48 states





St. Augustine Beach, FLSt. Augustine Beach, FLSt. Augustine Beach, FLSt. Augustine Beach, FL



Brevard SouthBrevard SouthBrevard South Brevard South 
ProjectProject



Miami Beach Miami Beach –– before Beach Nourishmentbefore Beach Nourishment



Miami Beach Miami Beach –– after Beach Nourishmentafter Beach Nourishment



Beach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment Issues

•• Difficulty of finding suitable material and Difficulty of finding suitable material and 
borrow sites.borrow sites.



Beach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment Issues
•• Cumulative and longCumulative and long--term impacts to term impacts to 

coastal resources are difficult to coastal resources are difficult to 
quantify.quantify.

•• As artificial sand enters the sediment As artificial sand enters the sediment 
budget mix it maybudget mix it may fillfill in an inlet orin an inlet orbudget mix, it may budget mix, it may fill fill in an inlet or  in an inlet or  
channel until it can find an equilibriumchannel until it can find an equilibrium



Beach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment IssuesBeach Nourishment Issues

•• MaintenanceMaintenance
•• NeedNeed forfor•• Need Need for for 

repeated repeated 
replenishmentreplenishmentreplenishmentreplenishment



Replenishment Replenishment –– every 5every 5--8 yrs8 yrs
4

pp yy yy

3

g 
(M

ill
io

ns
 o

f y
d3 )

H
o  =  1 .2  ft,  B E

1

2

V
ol

um
e 

R
em

ai
ni

n

, B E  =  0 .0

1 9 7 0 1 9 8 0 1 9 9 0 2 0 0 0 2 0 1 0
Y e a r

0

E v o lu t io n  o f  D e lr a y  B e a c h  No u r is h m e n t  P r o je c t ,
C o m p a r is o n  o f  C a lc u la t io n s  a n d  M o n ito r in g  R e s u ltsp g

Late 1960’s 2000



Keys to successKeys to successKeys to successKeys to success
1.1. Community byCommunity by--inin
2.2. Must be cost effectiveMust be cost effective
3.3. Agency reviews and permitsAgency reviews and permits

StateState
–– ADF&GADF&G

FederalFederal
–– USACEUSACE

g y pg y p

–– DECDEC
–– DNRDNR

SHPOSHPO

USACEUSACE
–– EPAEPA
–– NMFS/NOAA NMFS/NOAA 

–– SHPO SHPO 
–– DCCED DCCED 
–– DOT&PFDOT&PF

–– USF&GUSF&G
–– MMSMMSDOT&PFDOT&PF



SummarySummarySu a ySu a y

•• Beach nourishment is another alternativeBeach nourishment is another alternative
•• It It is untried in is untried in AlaskaAlaska
•• The The initial and longinitial and long--term cost is unknownterm cost is unknown

AdvantagesAdvantages
II idth fidth f

DisadvantagesDisadvantages
C t ff ti dC t ff ti d–– Increases Increases width of width of 

protective protective sand buffersand buffer
–– Retains beach characterRetains beach character
–– Beach access andBeach access and

–– Cost effective sand Cost effective sand 
sources may not be sources may not be 
availableavailable

–– DDisturb beach ecologyisturb beach ecologyBeach access and Beach access and 
amenity restoredamenity restored

–– Can be used with Can be used with 
existing structuresexisting structures
All b h t b hAll b h t b h

DDisturb beach ecologyisturb beach ecology
–– May not be May not be 

environmentally environmentally 
acceptable to agencies acceptable to agencies 

–– Allows beach to behave Allows beach to behave 
naturallynaturally


