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Incorporation of Ecological
Principles in Urban Shorelines

* Roughness / texture
* |rregularity

* Material composition
* Slope

* Diversity
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http://therrc.co.uk/MOT/References/EA_Ecological Enhancements_Planning_Design_Construction_Hard_Coastal_Structures.pdf

and Construction of Hard Coastal Structures: A process guide

Including Ecological Enhancements in the Planning, Design

FINAL v3.0
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Shaldon,
Devon, UK

ljmulden,
Natherla-
nds

Elmer,
Sugsex, UK

Lysekil,
Sweden

Vertical
concrete &
sandstong
seawall

Concrete
Eblock rubble
breakwater

Test panels
|attached to
rock rubble
breakwater)

Concrete
foundations
for wave
ENErgy

mm=cm

cm

cm

Enhancamant Datalls
(material & design)

Cement mortar textured
to compare colonisation
on smooth surfaces &
surfaces with holes (1.5
e dla.), grocwes (mm),
& artificlal rock pools.

Concrete slabs (75 cm x
25 cm) attached with
different scales/types of
texturing (Fine and
coarse raughness, holes
and grooves), Duration:
after 15 months.

Concrete panels exposed
with smooth surfaces &
with holes (1.5 & 3 cm
dia. x 2 cm depthj,
Duratlon: after 1 yr.

Rectangular holes (12 x
15 % 30 cm) holes castin
subtical concrete units.
Duration: after 3

Outeamas

Praliminary results
not yet available.

Monitoring to
commance in 2010,

Rough surfaces and
holes colonised by
green algae quicker
than smooth;
mussels colonlsed
grooves faster.

Haoles increased
diversity of species
twe-fold compared
to smooth panels,

Fish & crab
abundance was
significantly higher
on unlts with holes

Wiebse:
z r |
defencesbiodhveraty

Baorsje et al. 2011

IMoschella et al. 2005

Wiabzte:

Langhamer &
Wilhelmssen, 2009
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Examples of Textures

http://therrc.co.uk/MOT/References/EA_Ecological_Enhancemen
ts_Planning_Design_Construction_Hard Coastal_ Structures.pdf

http://savannahnow.com/exchange/2012-03-09/savannah-
port-skidaway-institute-team-ocean-exchange-project

Transports
Marine Board SpPTtigvice
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Examples of Textures

http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjo
urnal.pone.0087990#pone-0087990-2g002

http://www.pulauhantu.sg/hantu-island-an-experimental-site-
for-costal-protection-design/

PuI Hantu Smgapore.

http://www.biogeomorph.org/coastal/coastald
efencesbiodiversity/index.html

Marine Board SpriSigELeleigh Devon England
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Examples of Irregularities

McMahns Point, Sydney Harbor, Aus

;_



INSTITUTE of TECHNOLOGY

s STEVENS
(g

Examples of Irregularities

Seattle, WA

3 designs, each with 2 surface treatments;
plus Reference and Control
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. " e https://sites.google.com/a/uw.edu/seattle-seawall-project/home
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Impact on fish, algae, &
mussels

Juvenile Salmon prey densities: Harpacﬁé?)/id's; Fucus distichus

4000

Gy August 2009

3000

- Ry .4
VI

W

2000 ® Harpacticus spp.

uZaus

1000 B Tisbe

Density per square meter

Smooth TN ——
Percent Cover
e w 8 &
-
-
—
-
-——

= T - I 2
= ¥ Dactylopusia spp. i I 1 i &
o . . A 2 = Siale LlalE

2| E B ®BIS K

s|els|2els]z B AR HHE -

g g g :CE g Z: 2 1A G a oA & A s

c [ c [ = 3 ¢ lat [ Step | Fin |R C Flat [ Step Fin R C| Flat | Step | Fin

A A A o A v v ¥ ¥ I
Upper Middle Lower

R C Flat Step Fin

ANOVA: sampling event (p<0.01) x panel type (p<0.01)

B o +

Percent Cover of Mussels

Percent cover

2000 Maxomom

6o+
"2 CM
=2 CM o
o550 MM
. o
z
¥

e Sia |s =o.5 MM N
o 7= T N [ l '
= = 3z = =] ] \ H
grezszcss 25 FEL ransportat {11311 ademies
A7 g 2 o > E 5 5 S E
R C Flat |Step Fin R Step | Fin *| Flat | Step | Fin \ d S RIC| Pt | Step! Fin 3 O 4
APRIL 2009 JUNE 2009 AUGUST 2009 ] Boa r p May 200 > 2 ] 2 1




c‘lﬁh STEVENS

» ___ Examples of Material Composition

Rotterdam, Netherlands

http://www.deltares.nl/en/news/news-item/item/16526/collection-of-practical-examples-of-eco-engineering

- www.deltares.nl/xmlpages/tan/files?p_file_id=13032

A A - Transportation Research Board of the National Academies
Marine Board Spring Meeting, Washington D.C. —June 23, 2014
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Ijmuiden, Netherlands

A A - Transportation Research Board of the National Academies
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Examples of Material Composition

Andrew Rella Dissertation Research & NYC EDC “Changing the
Course..” 2" Place: Oyster Encasements for Pile Enhancement
(http://www.nycedc.com/WaterfrontCompetition)
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Examples of Slope

Vancouver Convention Centre

http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt

http://www.greenbuildingaudiotours.com/buildings/vancouver_convention_exhibition_centre_expansion_project#

et LLEDe,
o Uy,

) A - Transportation Research Board of the National Academies
s Marine Board Spring Meeting, Washington D.C. —June 23, 2014


http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt
http://buildipedia.com/aec-pros/from-the-job-site/construction-of-the-vancouver-convention-centres-habitat-skirt

| STEVENS

INSTITUTE of TECHNOLOGY

Examples of Diversity

Lower Cuyahoga River, Ohio
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L o o Transportation Researchy
i Marine Board Spring Meeting

f.crcpo.org/GREENBULKHEAD. html
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Examples of Diversity

Mandurah, Aus
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e %% http://www.hornsby.nsw.gov.au/__data/assets/pdf_file/0017/41291/Environmentally-Friendly-Seawalls.pdf
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Examples of Diversity

Michmoret, Israel

ST E.'l"."l L4 |.||'-'.'f ""r"

=7 http://www.econcretetech.com/technology/projects/17-michmoret-tide-
: - pools Transportation Research Board of the National Academies
Marine Board Spring Meeting, Washington D.C. —June 23, 2014



dﬁh STEVENS

INSTITUTE of TECHNOLOGY

Examples of Diversity

Brooklyn Bridge Park

http://www.theepochtimes.com/n3/613250-nyc-marine-life-bolstered-by-israeli-
technology/?photo=3
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<l SALT MARSH GRASSES TO BE
PLANTED WITHIN GABION
3o 30 3.0 STONES

Harlem River Park =

Wil

3
-10 /" BACKFILL WITH 2 TON BOULDERS
AND FILL IN VOIDS WITH SMALLER
STONES AND CONCRETE SLURRY
———

Harlem River Park - Gabion Shoreline

Reza Mashayekhi, Structural Design
Ricardo Hinkle and Marcha Johnson - Landscape Architects
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A few final thoughts

It is possible to be green in an urban
environment

Little things can have a big impact
Its been done before

Metrics and assessment procedures
need work

There is no one-size fits all solution

Transportation Research Board of the National Academies
Marine Board Spring Meeting, Washington D.C. —June 23, 2014
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(201) 216-8591
imiller@stevens.edu
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