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WHO WE ARE: 
Improving the quality of the environment in whic h we live, 
one projec t at a time.
500+ Person Public  Benefit Corporation

 Relevant Servic es: 

 Stream/ River & Wetland  Restora tion

 Coasta l Resilienc y Planning

 Coasta l Marsh Restora tion and  Crea tion

 Hab ita t Assessments Inc lud ing Aqua tic / Marine

 Shoreline Stab iliza tion

 EA is the la rgest 100% ESOP PBC in environmenta l spac e

 Ec oVad is Susta inab ility Leadership  Award :  2019 Best 
Performer, North Americ a  (Sma ll and  Med ium Enterp rises)
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Failure Mec hanisms Tied to Sea Level Rise

Photo source: Washington State Association of Counties 



Failure Mec hanisms Tied to Sea Level Rise

Source: NOAA - http://www.habitat.noaa.gov/pdf/cahoon_slr_talk.pdf

Sa lt marshes rely on a  c a reful 
ba lanc e between multip le 
environmenta l fac tors

Hydrolog ic  Reg ime (tides)

 Sa linity

Nutrients

 Sed iment Load ing

 Surround ing Ec ology

 A Host of Other Fac tors!



Source: King County, Washington

Consequenc es of Failure Tied to Sea Level Rise



Toolbox of Restoration Tec hniques



Benefic ia l Re-Use Beyond Beac h Nourishment

 Why is benefic ia l re-use bac k 
“ in style” ?

 Widespread  
ac knowledgement tha t Sea  
Level Rise is a  threa t to 
na tura l and  built systems

 Don’ t just “ restore”  – p red ic t 
and  restore for the future 
c ond ition

Photo source: https://www.audubon.org/field-guide/bird/marbled-godwit



WHAT IS THIN LAYER PLACEMENT?

 Aliases 

 Benefic ia l Reuse

 Sed iment Enric hment

 Thin Layer App lic a tion

 Marsh Enhanc ement

Who?

Initia l Results

 Permitting

 Subsidenc e

 What is “ thin” ?

 Bulking  and  c onsolida tion

 Sed iment loss

 Sc a lab ility

 Site Spec ific  Suc c ess

 Future Re-App lic a tions 

 What a re our c hoic es?

Cha llengesUSACE, USFWS, NOAA, USMC

Sta te of NJ and  TNC

Sta te of Delaware (DNREC)

Rhode Island  CRMC

Gulf Sta tes



Build ing and Transferring Knowledge 

 Regiona l Workshops hosted  
by USACE South Atlantic  
Distric t in 2017

 Other workshops in held  
Delaware, Maryland , 
Ca lifornia , and  other 
loc a tions as hosted  by 
NOAA, Sta tes, USACE, and  
p riva te entities.

 Lots of other d ia logue going 
on!



How to Exec ute Thin Layer Plac ement?
ESTABLISHING A BIOLOGICAL TARGET ELEVATION
INITIAL VEGETATION & ELEVATION SURVEYS

 Trad itiona l aeria l photointerp reta tion using  infra red  photography and  LiDAR eleva tions

 Engineering and  Design foc us on permitting  c onc erns, subsidenc e, vegeta tion suc c ess, and  ELEVATION!

 Sc a lab ility and  imp lementa tion with minima l unintended  c onsequenc es still be worked  out.



THIN LAYER DESIGN METHODS



Build ing Sea Level Rise into Coastal Resilienc y Designs

 In c onsidera tion of sea -level rise – how do you not end  up  up land  or 
undesirab le hab ita t.  Use of Multi-Criteria  Dec ision Ana lysis Tool.

 How a re hab ita t va lues and  dec isions made for the long term?



Thin Layer Capping as Remediation Tec hnique

 Thin layer p lac ement of sed iment has been utilized  throughout Puget 
Sound  as a  remed ia l tec hnique assoc ia ted  with c ontamina ted  sites

 However, hab ita t c onserva tion and  p romotion of a  more resilient 
shoreline d rives a  d ifferent set of goa ls, and  therefor the design and  
imp lementa tion p roc ess is d ifferent than tha t of remed ia tion….but 
there is a  lot of useful overlap !



Blac kwater National Wild life Refuge
Chesapeake Bay, Maryland

 Two 0.5 ac re p ilot sites in 2002

 2 separa te lifts of sed iment 
p lac ement

 $300,000 c ost (2002)

 Post p lac ement monitoring  
ind ic a ted  revegeta tion oc c urred  
immed ia tely within the refuge

 2016 effort is using 26,000 yd 3 of 
sed iment to restore 40 ac res

Photo Cred it: https:/ / tlp .el.erdc .d ren.mil/ c ase-stud ies-b y-yea r/



Prime Hook NWR ~ (2014-2016 $38M)
Milton, Delaware

 4,000 ac re marsh restora tion

 20 miles of c hannel d redg ing

 Doesn’ t fit trad itiona l TLP 
definition, but p rojec t is heavily 
stud ied , whic h will help  us 
better understand  impac t of 
thin layering impac ts



Seal Beac h NWR ~ (2016-2017)
Orange County, California

 ~8-10 inc hes over 10 ac res

 Initia l c ha llenges rela ted  to re-
growth of c ord  grass

 Foc used  on re-estab lishment of 
hab ita t for Ridgway’s c lapper ra il

 Continuing to monitor over next 
5 years 

Photo Cred it: http :/ / southwestwetlands.org / sea l-beac h-sed iment-augmenta tion-p rojec t/



 USACE, Sta te of NJ, and  TNC

 Stone Harbor: ~7,000 CY of rec la imed  
materia l over 0.5AC

 Ava lon: ~50,000 CY of sed iment using aeria l 
and  ground  app lic a tions

 Fortesc ue: ~15,000 CY of sed iment to restore 
10 AC of degraded  sa lt marsh and  3 AC of 
beac h a long Delaware Bay

 Outc ome

 Still in long term monitoring , but initia l 
vegeta tion response is somewhat positive;  

 Lessons learned  in regard  to eleva tion c ontrol 
and  more lessons learned  regard ing 
c onta inment.  Photo Cred it: Joel Pec c hioli, NJDEP (Ava lon)

STONE HARBOR, AVALON, AND FORTESCUE
New Jersey



NINIGRET POND SALT MARSH RESTORATION & ENHANCEMENT PROJECT 
NARRAGANSETT, RI (2016/ 2017)
PROJECT PARTNERS: RHODE ISLAND CRMC, USFWS, SAVE THE BAY, 

Photo Cred it: J. F. Brennan

 25 AC of degraded  sa lt marsh

 60,000 CY of d redge materia l 
was sp lit in ha lf between 
beac h nourishment and  
marsh restora tion

 $1.4M c onstruc tion effort



JEKYLL ISLAND NAVIGATIONAL AND HABITAT IMPROVEMENT PROJECTS
Projec t Partners: USACE Jac ksonville Distric t, State of Georgia, TNC, 
and Jekyll Island Authority (2019)

 $12M tota l b id  for naviga tiona l 
improvements and  thin layering 
p rojec t

 Awarded  January 2019 and  
inc ludes 225,000 yd 3 of d redging



Thin Layer Plac ement Initia l Challenges

 When resilienc y and  hab ita t is the d river (and  not nav. c hannel improvements) – da ta  
c ollec tion and  design/ eng ineering  is d ifferent than trad itiona l d redge materia l d isposa l 
efforts.

 Build ing  Sea-level rise into the equa tion bec omes p rob lematic

 Typ ic a lly there is muc h more d redge materia l to be d isposed  of than is needed  for 
restora tion

 More p ilot p rojec ts taking  sc a lab ility into c onsidera tion need  to oc c ur

 Dispersa l and  p lac ement phase is p rob lematic :

Existing  marsh impac ts (vegeta tion and  pea t/ soils)

Gra ins size sorting  lead ing to c onsolida ted / hard  pac k surfac e

Biogeoc hemic a l p roc esses (sulfides) impac ting  vegeta tion suc c ess



Final Thoughts Related to Thin Layer Plac ement

 Marsh migra tion is c erta inly the p referred  approac h

 Design for wha t is to c ome – not wha t has a lready happened

 Permitting  and  espec ia lly Essentia l Fish Hab ita t and  USACE c onc erns should  c ontinue to 
be d isc ussed

 Construc tion tec hniques still being worked  and  as a lways – we need  more 
c ollabora tion

 Sea Level Rise and  imp lic a tions of setting  a  high ta rget eleva tion

 As a lways – Adap tive Management is essentia l to suc c essful c omp letion 



Thank you!

Sam Whitin

Coasta l Resilienc e Direc tor

EA Eng ineering , Sc ienc e, and  Tec hnology

401-465-2549

swhitin@eaest.c om
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