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Where has the shoreline been?
Where'Is the shoreline now?

Where should the shoreline go?
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s SKELEJTON: Structure geometry, orentation & location
from shore

VWhat are sh]e JJvm g/ shoerell
« PAST LIFE: Historical shorelir

s FLESH: Planting substrate

, Vegetation type & tolerance
s ENERGY:Wave helght, perJ

o;J and approach angle


http://www.mad-monsters.com/Wallpapers/imagepages/image15.html

Nature’s Coastal Protection & Man’s Counterparts

Nature

Man

Shore rock

Armored shore

Oyster: reef

Submerged breakwater

Bay island

Offshore breakwater

Rock headland

Headland breakwater

Rock perpendicular te shore

Groin

Submerged aguatic vegetation

Bottom mattresses

Fleating aguatic vegetation

Floating breakwater.

Dune

Dike

Material transfer to shore by:
-Wind drift

-RIvers

-Shere eroesion

-Lengshore littoral drift

-Sea bottem transfer

Artificial nourishment from land
Sources

Natural by-passing of drift at tidal
Inlets

Artificial nourishment from offshore
sources or mechanical by-passing of:
drift at tidal entrances




Most Commonly Applied
Nature Counterpart Practice
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WaNES, (7hy, Friend.& Hopefully Not Foe)

Wind' generated defined by Wind duration, speed ana
direction ever open water

Boat generated waves dependent upon hull'shape,
vessel displacement, speed and direction



MISCELLANEOUS PAPER CERC-91-2

WIND-WAVE GENERATION
ol ON RESTRICTED FETCHES

by
Jane M. Smith
Coastal Engineering Research Center

DEPARTMENT OF THE ARMY
Waterways Experiment Station, Corps of Engineers
3909 Halls Ferry Road, Vicksburg, Mississippi 39180-6199

Wind records from

Thomas Point
Lighthouse

Wave: prediction 231

May 1991

Approved For Public Release; Distribution Unlimited

using limited open
water metnod _
o winter winds & | @ EEEEECEN
S Summer Winds




Boat Wake Wave Analysis

576 C. GEORGIADIS

Fig. 1. Boat generated waves.

Fully: developed boat wake Waves: propagate 35 degrees
from boat centerline

Use straight line between channel markers

For errant boaters use four (4) shoreline wave approach
conditions namely 25 & 45 degree to port & to bay.



Wave Trans Urma L) ]

a JmJJrlf to JJJ'rE py diffracting,
anr‘ eflecting when encountering an

Q)
A
(L
U )

« \Waves e
refracting
object

~T



Stable Bay Wave Crest Relation

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

orthogonal

control line

wave orthogonal

diffractition
point

possibly not

possible headland present
alignments - 4‘

spossible 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
Qgaee  Gross longshore sediment transport rate

Qutrnere Offshore sediment transport rate for design storm




What Does [he. Present Shoreline
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Areas’ off shoaling and eresion' provide
clues te correlate with long term trends

Doees It line up with design predictions?
Each shoereline has a unigue story!




A TALE OF TWO LIVING SHORELINES

SERC LIVIng Shoreline ENNWRLEIVInG Shereline
Located at Smithsenian Located at Eastern Neck
Envirenmental’ Research National Wildlife Refuige
Center Shoreline Length = 3,180 ft.

Shoreline Length = 3,850 ft. Longest Fetch = 6.1 mi. NNE
Longest Fetch = 14.5 mi. NE



ENNWR Living Shoereline Project

Within the National Wildlife Reftige Is' Hail Cove
WhICh separates the Chester River frem: Halil
Creek (regarded as one of the five best

wateriowl habitats in Marylanad) By a narew.
IStAmUus .

Aerial surveys over 10 years before project Was
constructed revealed the/istamus actively
eroding.

Main project geal’was' te: prevent breaching of
Hall Cove to preserve the Hail Creek submerged

aguatic vegetation that IS so critical te: migratery
wateriowl.




AVE. WIDTH (f) | RECESSION RATE (ft/yr)

37.5 ft.

5.4 ft./yr.

130.3 fu

18.8 fi.fyr.

163.2 fi

233 fi.fyr.

1957 to 1964 Shoreline Recession

RECESSION RATE (ft/yr)

1.0 ftfyr.

38 ft./yr.

21 fifyr.

1964 to 1989 Shoreline Recession |

COVE SHORELINE RECESSION EVALUATION

Hail Point Living Shoreline Project
Eastern Neck National Wildlife Refuge

Kent County, Maryland
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Living Shoreline Design

Select Bankrun Gravel
(Refer to Sheet 5)

Tidal Marsh Planting Zone
Installed by Others
(Refer to Sheet 6)

MHW = 0.0 ft.
Mean Tide Range = 1.30 ft.*
Spring Tide Range = 1.47 ft.*
*Source: NOAA Tide Prediction Queenstown, MD
,Winter Wave
/Influehce Zone

1 OR Sta.:
v Lo Jj

~ -
[OR Sta
2400

p Concrete Sand

1y (Refer to Sheet 5)%

Isthmus Beach
Replenishment

2370 Tons of Concrete Sand
Pleced within 20 feet
Waterward from
Top of Bank

North Headland
Control Structure
Rock Groins Layout
(Refer to Sheet 4)

All Season
Wave Influence
Zone

Proposed
QOyster Reef
(Gobion Stone 1 to 2 M. deep)

Summer Wave
Influefice. Zone

Installed by Others
\ (Refer to Sheet 8)

~
o ~:
= 2

South Headland

Control Structure
Revetment Layout
(Refer to Sheet 4)

Select Bankrun Gravel

(Refer to Sheet 5)

CONSTRUCTION QUENCE;

1) Notify Mr. Jonathan Priday of U.S. Fish & Wildlife Service
Eastern Neck Naotionol Wildiife Service two (2) weeks prior lo
site mobilization @ (410} 639-7056.

2) Notify Mr. John Smack of Vulcan Materiols two (2) weeks
before site mobilization @ (410) 459-3538 to coordinate
revetment materiol delivery.

3) Mobilize construction equipment & muoterials to the project
site.

4) Place concrete sand in Isthmus Beach Replenishment in
accordance with plans ond specifications.

5) Construct North & South Headland Control Structure
revetment in accordance with plans and specifications.

6) Place oyster reef stone in accordance with plans and
specificotions.

7) Place washed bankrun gravel within North & South Headland
Control Structures in accordance with plans and specifications.

8) Demabilize canstruction equipment & clean project area.

9) Allow @ minimum of two (2) weeks of tidal influence after
placement of beach materigls to adjust headlond ond isthmus
beaches.

10} Plant areas (by others) in accordonce with plans &
specifications. No planting shall be performed until all
construction activities have been completed & demobilized

OYSTER REEF LAYOUT (OR): 15 ft. Wide by 1.5 ft. Deep

OR Sta. No.| Landword Northing (feet) | Landword Eosting (feet)
0+00 494,374.01 1,538,055 82

T inch = 50 fest
A MeCulough,

SCALE:
DESIGN BY:

A_McCulough

S5 PROJECT NO:

SHEET
NUMBER)|

SEE

Ageil_16th, 2003

Revised oyster reel

Fabruary 261h, 2008

REVISIGN DATE:
REVISION TYPE:

Oyatar_raef layout

REVISION TYPE

NONE

USTANABLE

&

CIENCE Ll

Lcolosicat [ ninee s Saervices
#10.5. Sacand Streot

Dentan, Maryland 21625

Fhone: (#10) 22543 15

s susstainablescience. com

0+25 494,352.57 1,538,042 98
0450 494 ,330.51 1,538,031.23
0+75 494,308.03 1,538,020.28
1400 494 28521 1,538,010.10
1+25 494,262.06 7,538,000.65
1450 494,238.62 1,537,981.95
1+75 494,214.87 1,537,984.16
2400 494,190.70 1,537,877.82
2+25 494,166.12 1,537,973.26
2+50 494,141.34 1,537,968.97
2+75 494,116.46 1,537,967.53
3+00 494,091.52 1,537,965.86
3+25 494,066 53 1,537,965.30
3+50 494,041.63 1,637,967.20
3+75 494,017.86 1,537,974.58
4400 493,997.30 1,537,988.68
4+25 493,979.67 1,538,006.38
4+50 493,963.38 1,538,025.34
4+75 493,948.09 1,538,045.11
5+00 493,933.83 1,538,065.64
5+25 493,920.66 1,538,086.89
5+50 493,908.61 1,538,108.78
575 493,897.60 7,538,131.23
6+00 493,887.64 1,538,154.16
6+25 493,878.70 7,538,177.50
B+50 493,870.81 1,538,201.22
6+75 493,864.03 1,538,225.29
7+00 493,858.40 1,538,248.64
7+25 493,853.57 1,538,274.17
7+50 493,849.13 1,538,298.78
7+72 493,846.09 1,538,320.39

NOTES:
1) Northing end Eosting velues relote to Maryland State Plane
Coordinate System (feet).

2) Select bankrun grovel shall hove less than ten percent (10%)
passing No. 100 sieve by weight. Material grodation to be approved
prior to project delivery.

3) Revetment loyouts provided on Sheet 4 with cross—sections shown
on Sheet 5.

HAIL COVE LIVING SHORELINE PLAN

Hail Cove Living Shoreline Projec

Eastern Neck

National

tern Neck Road

Eas

1730

Kent County, Maryland




Living Shoreline Construction

N =

Construction from 3@ week of July to 3@ week in August, 2009
Planted in 27% week of September, 2009



Hail Cove Living Shoreline LLessons L.earned

Stable beach shape lined up welllwith design prediction
Reet extensively celonized with mussels & oysters (initially seeded)

Diversity of fish species increased with SAV: colonized behind the
island

Planting executed too early with some replanting required

Total construction cost $445K for 3,180 feet of shoreline protected
equating to $140 per linear foot



SERC Living Shoreline Design Process

Step 1: Perferm histerical shoreline
[ecession analysis to identify’ erosion rates
& trends

Step 2: Execute wind wave analysis to
determine stable bay shapes and compare
10 histoerical shoreline eresion

Step 3: |f comparisen correlates well use
stalble bay methoed. If poeor correlation Use
Hardaway method (1.65 opening to 1.0
embayment radius ratio).
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Winter Wave
Maximum Height = 0.9 Feet
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Tropical Wave
Orthogonal = 44 Degrees

Average Height = 1.8 Feet

Maximum Height = 3.9 Feet

Summer Waye
Orthogonal = 185 Degrees
Average Height = 0|3 Feet
Maximum Height = 1.1 Feet




SERC Living Shoreline Construction

Project divided inte twoe (2) phases with first
phase subdivided into three sections &
orioritized

Phiase 1A construction commenced on 5/6/12
With placead materals trended to determine what
could petentially e built for Phase 1B

Boat wake wave analysisicompleted by 5/9/1.2
to determine how stable the Phase 1B’ cove
Wwould e without any middle structures

After Phase 1A was completed, the remaining
sand & rock for Phase 1B revealed that only a
revised end rock structure to contain the
remaining sand could be constructed




Boat Wake Wave Results

Crest El. = +2 ft. MHW

Structure . 3 | Phase 1A Structure
As -Built

Structures As Authorized

Crest El. = +2 ft. MHW

Phase 1B Structure Modifications




.l then by wind
payment boat Wwake

N shorelines morerboat Wave dominate
Measured shoreline: lines uprwellwith' stable’e
Wwave prediction
Top of sand bank becoming colonized by seed rain from adjacent
trees.

Total construction cost $ 637K for 1,100 feet of shoreline protected
equating to $579 per linear foot
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