Breakwater Approach te
LIVing Shoreline: Projects

Living Shoreline’ Prefessionals: \Workshop
February: 2219, 2010

Albert VicCullougn, P E., PWS
Sustalinable Scrence LLC



Nature's Coastal Protection & Man's Counterparts

Nature Vian
Shore rock Armored shore
Rock reef Submergead! breakwater
Rock island Offishore breakwater:

Rock headland

Headland reakwater

Roeck perpendicular te shore

Groin

Sea fleer vegetauon

Bottem mattrésses

Sea surface vegetation

Eloating breakwater

Dune

Dike

Material transfer ter shore by:
-Wind driifit

-Rivers

-Shere eresion

-engshoere litteral driifit

-Sea bottem transfer

Artificial neurishment frem: land
Sources

Natural by~-passing of drifit at tidal
inlets

Artificial nourishment from offshore
sources or mechanical by-passing of
drift at tidal entrances
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http://www.mad-monsters.com/Wallpapers/imagepages/image15.html
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VWaVves
Prediction; began in World"\War Il to predict conditiens for heach
landings

s Initral USA woerk by Sverdrup and Munk on significant wave
helght & pernod with mitiall England work by Lenguet-Higgins on
harmonic analysis

Dependent on wind duration, speed and direction over open water



5 [DEPENCENT UPoNI Prevailing Winds, over
OPEN Water

“ Due to ]rr@gulﬂr SOFEIINE & Seasonal
Varation each project nas a unigue Wwave
climate that Needs to be analyzed



\/\/gl.ve lre l_fJJIOfHJcI_EJOH

a \Waves benave similar to JJngr Dy diiiracting,
réfrglgumg and refnecung WhRen encountering an
Opject



Breakwater Types

EM 1110-2-1100 (Part V)
31 Jul 2003
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Parabolic Bay Relation

EM 1110-2-1100 {(Part V)
31 Jul 2003

orthogonal

control line

wave oritiogangs diffractition .::zwzonl.'_ ol beach
point T~ possibly not
possible headland present

alignments -
: l.rﬁlhssiblt extent
of headland
Figure V-3-13. Definition sketch of parabolic model for planform shape
Y  Distance of breakwater from nourished shoreline
Yo Minmimum distance from base (reference) line to mhw shoreline after design storm event
B Minimum beach width at mhw after nourishment
W Width of design beach nourishment
Z,  Backshore elevation at baseline
Fz  Breakwater freeboard, mhw to crest
Q...  Netlongshore sediment transport rate
Qgaue  Gross longshore sediment transport rate

Qutrnere Offshore sediment transport rate for design storm




Chesapeake Bay Shorelines
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Singapere Headland Breakwaters

Headland lreakwaters used since 1970's for shore protection

Early' 2000's used to join twe islands, Pulau Seringat (north) and
Pulau Sakijang Pelepah (south)).

Predominant waves from South China Sea arriving from the east
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South Africa Sand Bree <vvrlr~r

Barrier Deach breakwater Used to protect ore nandling facility’ in
Saldanhna Bay by connecting witn Marcus; Islana

5

Waves withi periods 10 to 18 seconds from SSW were used to
predict final refractea shape
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% Project to proviad
= Major wave input Is fromi the east
N F'r"f t+ ~rncet lpce +I~ Ay J a a

Project cost less than hall' of armoered shoreline



\/egetation

o
-

b Similarin type,
W elevation and
g SREINS compesition; from
adjacent shereline
o e M e . - Shore aspect and
e _ (AL Ty & physical setting
”; ' e Impertant
N e R L T A el Reference areas used
Bl Bl i A e o determine design
AR P K et S R o SR guidelines
; Ini other words, beach
zones; should have
s Beach vegetation (S
LR B i patens & A.
ey previligulatea) with
: s D pack off dune marsh
i - Wit typical marsh
vegetation (S-
alternifiora)



http://www.theodora.com/wfbcurrent/australia

Required
Base [Design
|Rfermation

iHistericall maps: anadaenal photegraphy
Navigation charts
Leng-tern Winel recoras

INearshore hathymetny & topogiapnay: (1 .
conteurs)

Reference marsh survey
Strong coffee & Visine



Preject Cost Estimates

Spartina
Plant
Plugs

ftem No. Description (no.) Unit Cost (S)
Mobilization
Sediment &

Erosion Control

Rip Rap
Placement
Concrete Sand

Placement
Landscape

Planting

Goose Fencing
Site Clean Up &

Demobilization

Subtotal Cost:

10% Contigency
10% Administration
Subtotal Cost:




iHall Cove: Living Shoreline Preject

The Hail Cove Living Shoereline Project, IS lecated at Eastern Neck
Natienal Wildlite Refuge in Keni County, Manyland

Eastern Neck Natenal Wildlife Refuge Isia 2,286-acre StopoVver area
o migratery andiwintering waterfiewl at the moeuth of the Chester
River onr Manyland's Eastern Shere.

Within Eastermni Neck Isi Hail Ceve which separates the Chester River
and Halil Creek. Hail Cove Is regarded as one of the five lbest
Waterfowl habitats In; Marylanad.

Aerial surveys over the past 10 years revealed the Importance of
protecting Hail Creek from: damaging eresion due toe prevailing
Winds.

Protecting Hail Cove will preserve submerged aguatic vegetation
that Is so critical tor migratery waterfowl.



NOTES:
1) Bose mop obtained from navigation chart entitled Chart 4; Chesapeake Bay; Moryloand & Virginia Chartbook
by ADC The Map People doted 1998.

2) Fetch and wind direction analysis performed by Sustainable Science LLC.

VICINITY MAP N AR

Hail Point Living Shoreline Project CIENCE LLC
Eastern Neck National Wildlife Refuge R T e
1730 Eastern Neck Rood Lrentan, Maryland! 31625

Kent County, Maryland sl




<
=
=
[V
>
e
¥Y]
(T
<
w
e
p =
a
<
o
o
(o]
o
w
<
x
<
=

P
Y USTAINABLE
Hail Point Living Shoreline Project ol L M—
Eastern Neck National Wildlife Refuge 5 SHEET | 7 1oR 7
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RECESSION RATE (ft/yr)

5.4 R./yr.

18.8 ft./yr.

233 f.fyr.

1857 to 1964 Shoreline Recession

RECESSION RATE (f/yr)

1.0 L/

3.8 f/yr.

2.1 ffyr.

1964 to 1989 Shoreline Recessionl

COVE SHORELINE RECESSION EVALUATION

Hail Point Living Shoreline Project
Eastern Neck National Wildlife Refuge

Kent County, Maryland

STANABLE
CIENCE LLC
£ e

SCALE: 1 inch = 400 fest

colngrcn! [ nginmaring.
FIO G Fecond, Siroat
Lmrter, Murgplard 2 1625
Fhones (F10) P2rv s
et i e wdes i cenm




Wave Analysis Results

MHW = 0.0 ft.
Mean Tide Range = 1.30 ft.*
Spring Tide Range = 1.47 ft.*
NOAA Tide

VULCAN MATERIALS

REVETMENT BARGE
LANDWARD LIMITS

355 degrees

Extrotropical
Storen_Waven
e

Starm. Weaves:
0.56 melers
44,1 degrees

NOTES

1) Bose ophy and prefiminary cove bathymetry obigined
by Ducks iled with electronic fles entitied SHEET 1
THROUGH 3; HAILS COVE LWVING SHORELINI CDUM'
dated 5/27/2008 sent to Sustainable

7/15/2008 via e-mail attochment

2) Detolled cove bathymetry elevotion shots obi
Maryland Oepartment of Matural Resources with
entitied MDNR_TOPO_SURVEY sent to Sustainable Sc
on 3/12/2008 via e-mail attachment,

3) Offshare bathymetlry lo dafine —10 L. MHW & —12 f1, MHW
contours ond Ducks Uniimited survey control hubs CP-1 &
CP-2 Marylang Stote Plone Coordinotes (fest) obt -nnu by WS
Fish & Widlife Service ond Susiginoble Science LLC o
3/16/2009.

4) Al survey doto sets merged by Sustoinabio S

ed to Marylond Stote Plone Coordinote S
5) Elevations changed to relate lo MI.‘un High Water (MHW) =
0.0 feat by Sustoinable Science throug ntcrormn-on of

Lighthouse wind 4 :m'q and Popiar Ifland tropleal & estroiropicsl
storm dato
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YULCAN MATERIALS COMPANY BARGE COMDITIONS:

1) Two (2) wesks befors sile mobilizebion the Cantractor shall contact Mr. John Smock @ (410)
459-3508 with Vulcen Malericls Cempony to coordingte rip—rop stone delivery for hesglond control

es & oyster reel. Contracter is responsible for ident the proper on-site plocement of the
barge prior to dalivery, Fully looded borge requires ten (10) feet n‘ water.

2) Borges used to deliver rip rop oggregote il be subject to o pre ond post use survey by on
independent marine sl.lw:)ur The s.r\«c,br will be experienced in marine opplications and will be employed
i 3

the Dru and post sur L 'JI,. rc:l:l red to the ure:!amuqed condition by the Conbra: ‘jernurvuq—
will occrue until need 3 ele

jan event of borge s included. Seven (7) doys of free time ollowed

ng from the first 0 ia ploced Cantractor
determined position or of the borge being pleced (n the controgior’s control, Any doy or portion of o doy
after the allowed seven (7) doys wil be billed ol the role of three—hundred dollors (§300) per day.

4) Any required or requested tug fime by the Controctor will be biled of the rote of four—hundred dofiors
{$400) per hour port to port. Standby tug time will be bifled ot the rofe of two-hundred dollars ($200)

per hour broken in one—half (1/2) hour intervals

5) Demurrage does not stop uniess barge placement error is Vulcon Materials Company,

§) In the eveni ol ony odditionol tug lrip to service or chonge position of o borge, it will be billed ot the
rate of faur—hundred doliors (§400) per hour round trip from Vulean Materials Company Campostelia fleet.

Ty M tirmes of darkness or limil mibility Vilean Materials Company borges must be well by the

Controctor ot eoch end with 360 degree while lights in complionce with LS. ost Guord standards.

st remain pumped free of woter ot olf imes by the Controctor, by using Controcior
possessian,

barges must be cleaned completely by the Controctor after unloeding rip rap aggregate. It Vulean
icls. Company is required lo clean gny barge, the stondord chorge is @ minimum cne-thousend
dollars {$1,000) per barge or actual costs incurred, whicl s greater

ryland

nt County, Ma

Ker




Living Shoereline Design

CONSTRUCTION SEQUENCE:
North Headland 1) Nodity Mr. Jonathan Priday of LS. Fish & Wildife Service
Control Structure Eastern Mack National Wildife Sendce two (2) weeks priot to

’

Select Bankrun Gravel site mobifzation @ (410) 639-7056
- Rock Groins Laoyout

(Refer to Sheet 5) % ing_tayou

gy ) Matify Mr. dohn Smack of Vuican Materiols two (2) weeks

(Refe f o4 2] ¥ 5 I

(Refer to Sheet 4) batare miobilization @ (£10) 450-3898 to coordinats
revetment moteriol delivery,

AR R

Tid h t _—

idal Marsh p'cq';"?q Zone . 1) Mobilize construction sguipment & materiols to the project
Installed by Others t i site.
(Refer to Sheet 6)

4) Ploce concrete sand in lsthmus Beoch Replenishment in
occordonce with plans and specifications,

MHW = 0.0 ft.
Mean Tide Range = 1.30 ft.* \ > 1, L;Iansn, q;r;.-: 2: __r,z._._rl.hu;_;?..ﬂ.-.g"gn_..ﬂ‘iu. “_?,rf, e
Spring Tide Range = 1.47 ft.* svetme accordance w ™ specificationy.

*Source: NOAA Tide Prediction Queenstown, MD R 6) Ploce oyster reef slone In occordence with plans and
specifications.

T

Srvmon TR

7} Ploce washed bankrun gravel within Morth & South Headlond
Control Structures in gccordance with plons and ications

8) Demabifize construction equipment & clean project area

3} Allew o minimum of twa (2) weeks of fidal influence ofter
placement of becch materiols to adjust hecdiond ond isthmus
beaches,

10) Plent oress (by others) in cccordonce with plans &
specifications, No planting shall be performed until ol
7 aclivities hove been completed & demabili

LS TANALLE

CAENGE L

e ——
PIOD Do Strnet

All Season
ave Influence

Lortin, Minrsplardd 2 sz

S s (3 sl P Tt s b

[EEEPSA FP—

OYSTER F LAYOUT (OR): 15 fi. Wide by 1.5 fi. Deep
OR Sta. Mo, | Londward Northing (feet) | Landword Essting [leet)
0+00 4G4 374,01 8,065.82
0+25 A04,352 57 538.042.08
1,538,081.25
Proposed T 494,308.05 1.536,020.28 |
er Reef 1400 1,538,
{Gabian Stane 1 to 2 11 deep) z 1,538,000.65
494,238 62 1,537.991.93
494 21487 1,637.984.16
494,190.70 1,537.977.82
404,166.17 1.537.973.26
404,141,354 B

South Headland 3 A—
Control Structure ; 494,066.53

Revetment Loyout 404,041.65 1.857.967.20
o - (Refer to Sheet 4) BN - 7,537,974.58
5+50 c,:-:."gw ° g 1,537,988.68
z 2 : ¢ ) - : 1,538,006.38
R S\.x'r‘_hn:er 'n_'-ove = _Select Bonkrun Grovel a+B0 1,538,025.34
’ FR\,[:: \LI,te Sand Infl-,-gg;___.{r?rle / (Refer to Sheet = 383.056.08 ey
\CRHEF 30 403,833.83 1.538,065.64
483,530.65 1,538,088,89
493,508,617 7.538,108.79
49.3,897.60 1,538,131.23
453,887 64 1.536,154.16
453,578,790
483,870.8

. L CE 453,864.03
Maorsh Planting /ones/ 7

50 _Flonting Lones y ! 483, 858.40

Isthmus Beach installed by Others ; e e

Replenishment s, (Refer to Sheet B) : ; - 403,549.13 1.538.296.78

2370 Tons of Concrete Sond N Mg g 1472 493,846.09
Ploced within 20 feet R -

Woterward from ; -~

Refuge

HORE

ps |
horeline Proje:
F

S
ional

tern Neck Rood

Living

Eas

LIVING

.‘E

Cove
Eostern Neck No

1730

oV

o
L

HAIL

Top of Baonk 1} Northing ond Easting values relote to Maryland Stote Plane
Coordinate System (feet)

2) Swieet bonkrun grovel shall hove less than ten parcent (10%)
ng No. 100 sieve by weight. Material gradetion to be oppraved
prior to project celivery.

3) Revetmant loyouls provided on Sheat 4 with cross-sections shown
on Sheet 5.




Living Shoreline Construction

&

Construction from 3@ week of July to 3@ week in August, 2009
Planted! in 27° week ofi September, 2009



Halll Cove Living| Shoreline Project Summany.

Seventeen project partners invelved

Total project cost $445K for 3,180 feet of shoreline protected
equating te) $140 per linear foot

Typical highi energy projects range from $400 to $500 per: linear
foot respectively eguating| te proeject costs from $1.27Mi tor $1.59V

Headland breakwater project costs range in the $150 to $250 per
linear foot
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Any QUESHIeNS??

Albert McCullough
(410)r 924-4316
albert@sustainablescience.com

US Ay, Corps o1 ENgineers: Coastal Engiieering Mamnual:
nttp://chi.erde. usace. army. mil/cem
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