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Storm Damage Reduction Project

Pre-Project Conditions




Storm Damage Reduction Project

Constructed
Beach Fill

Initial Construction




Storm Damage Reduction Project

Post-Construction
Adjustment in 6-18 months

Equilibration of Beach Fill




Storm Damage Reduction Project

Advance Fill
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Storm Damage Reduction Project

Loss of Advance Fill
Beach During Project Interval

Nourishment Interval




Storm Damage Reduction Project
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Maintenance
(Renourishment)

Maintenance = Beach Renourishment
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Profile Equilibration
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Wave Height Reduction

(FEET NAVD)
-

. Sl L Reduction in depth§= Reduction in wave height

e . ‘ﬂ'\/"\\fb I

FLEV.
7

N Y : 5
e i S [, - SR e
\ . !
! I :
b . .
RENY s
. \\ :
< ~
- ~,_
I e A U L . P U SR
_________________ Pre—Con . ) : . LN"‘—-_:\\-
, : : : ; N
As—Built : : ; i i "--:‘\\ -
——————— Equilibrated f f f f f _““-'_"':_-:.f\
N | I I I I ) %""‘--\._
| o
| | | | | | | |
—25 100 225 350 475 600 725 850 975 1100

DIST. (FEET)



Wave Height Reduction
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CBI Kitty Hawk

Slightly Different Scenario because of Low Dunes

A World of Solutions



Kitty Hawk Berm and Dune

Kitty Hawk Shoreline

A World of Solutions



Storm Damage Reduction Project Design
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Town of Kitty Hawk Design Template

Town of Kitty Hawk Design Profile
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Kitty Hawk Berm and Dune

Starter Dune provides additional level of protection that can naturally
build over time to increase protection.




Sand Fencing & Planting
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A World of Solutions




Control Data

STATION EASTING NORTHING
-10+08 | 2871,167.48 | 87,0751
=00
-8+00
—7+00 r
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T+00 | 2871.270.34 | B71,80208 | 626 | 100
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5.00 | 7,871,454.92 | B71.447.21 | €26 | 100
B+00 | 2.071,501.06 | B71,35848 | 626 | 100
7:00 | 2,871,547.20 | 871,069.78 | 626 | 100
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9:00 | 2.871.639.48 | §71,082.34 | 628 | 100
B €26 | 10
1=00 | 626 | 100
12+00 | 297 ?'-"890 B70,826.70 | 628 100
13400 | 287182553 | B70,738.24 | €25 100
14400 297 87217 | B70,649.78 26 100
15-00 | 257181880 | 87056132 | €26 | 10
16100 | #.97,965.44 | 87047785 | 626 | 100
17+00 | 2872,012.07 | 870,38440 | €28 | 100
800 | 287205871 | Brogesee | 626 | 100 |
18400 [ 2672103.04 | 87020748 | 626 | 103
20403 | 2,072,053.17 | B70.1'6.67 | €26 | 97
21400 2,972,196.69 | 870,030.60 EL6 100
22400 | 267224541 | sga,04219 | 626 | 100
234+00 | 2972,29212 | B69.B53.77 | 626 100
24400 | 297233884 88976535 | 626 | 100
25400 | 287238556 | B69,676.93 | €26 100
76+00 | 2.072,43227 | peosEesz | 626 | 100
27400 | 2.972,478.99 | B69,500.10 G20 100
28+00 2_572 sz2amn 865.411.68 100
29400 | 2,972,5/2.47 | BRG, 37397 105
30+05 | 2572.62' 59 | 869,230.04 95
31+00 | 297268588 | geg146.44 100
52000 | 297271299 essoteoz | 626 | 100 |
33+00 | 28727803 | 100
34400 | 2872806.04 | messmizo | 626 | 100
35+00 | 2.972,852.78 | 8870279 | €28 100
36100 | 297260949 Be8, 70437 | 626 | 100
37400 | 297204621 | meeeines | 626 | 100
Smro | 7erasnan | 86857755 | 626 | 100
124
2
41400 | 297313341 | segz6ey | 626 | 100
4z+00 | 287317983 | sema7ies | 526 | 100
43+00 | 297372654 | BEROAS 48 | 626 100
44400 | 2973,27326 | BE7,587.06 | 626 | 100
45100 | 297301996 | 86790864 | 626 | 100
46+00 | 297338570 867.620.23 | 628 100
47400 | 297541341 | ssrynm | oze 100
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IOWN OF KITTY HAWK PAY PROFILES
EASTING | NORTHING STATION | EASTNG | NORTHNG | Az |DToncE] STATON | EASTNG | NORTHNG | AZ
297280028 | me7.378 14 113+00 2,976,558.34 | 861,930.35 174-00 | 287984420 596
52400 | 2.973,647.00 | 867,289.73 | €26 | 100 114400 | 2.97B.60A.94 BG1BA4IL 175400 | 2,975,594 84 | BS6,565.54 | 506
53400 2,973,693.72 | B57.201.51 E2.8 100 - 178+00 2,979,745.45 | B856,499.28 58.6
54400 | 2,975,740.44 | 6711290 | 626 | 100 0 | 2.976,710.14 | 861,671.63 177+00 | 297979605 | B36,M30¢ | 586
55400 PETLTETOE | BAT074 48 626 100 17+00 | 2,975, 760.73 | nE1.585 38 178400 | 97TAB46.66 | wse 0w e 506
56400 2,973,83185 | 886,036.06 | 626 | 100 118+00 | 2.975.611.33 | 861.499.13 179+00 | 2979897.27 | 85624054 | 598
571 2.973880.50 | B56,847.55 | 628 | 100 11800 [ 2.976.861,83 | w6l412:87 179450 | 297994268 | B56,6%07 | 536
800 297392731 | B55.755.23 E28 100 | 1M1-00 | 2970098 51 | BSE,068.08 0.6
56100 | 2,975,974.03 | w6e 67082 | 626 | 150 182400 | 2.980,040.15 | musgarsy | 598
60+50 297404404 | 956.636.35 | 625 | 10 I 2977, 01&'!5 #1152 183+00 | 2.980.099.79 | 85589560 | 596
62+00 287411417 | 88540556 626 100 2,877,064 35 | B861,067.87 18400 2,880,150.43 B55,809.36 | 6
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6600 2.974,301.00 | 88805188 BLE 100 | 2.977.266.78 | 880,722 87 'HB-00 | 295035287 | 85548438 59.6
§7+00 2974.347.71 | BES,D6345 628 100 | 2977.317.3% | BE0,636,67 188400 | 2,9B0,403.47 | 855.378.12 58.6
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71400 2,974,534 55 100 | 2977.514.30 | B60,288.53 193+00 | 288060583 | gss503114 | 506
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108400 | 2.976,35583 v | BLE 98 | 2.979,227.66| msspecad | s9B | 128 THE CONSTRUCTION TOF OF FLL ALONG THE ATIMUTH PROVDED
4 EACH STATION Ik&lﬂc!ll.h AS A PAYMENT PROFILE SHALL Eh HJRH‘.!';J oY THE
108+93 2.976,406.09 | 862,189.51 6.5 | 101 | 2679.49228| 85693045 | 596 | 100 SORTHACTOR SE7ORE AMD AFTER BEAGH PLAGEMENT FoR T
M400 | 2.076,457.14 | B62102.80 | %96 | 100 297950297 | msoE4s2z | %96 | 100 EALEULATI %G, SUHSTTUTSS W PAY PRGFLE STATONS OR
N2+00 2.976,507.74 | BE2,018.65 5.6 100 2,979.593.58 | B56,758.00 | 596 100 5 UNLESS OTHERWISL NOTLD, BASLLNE DISTANGE REPRESENTS THE STRNGHT LMD

(NSTANCE BETWETN PROFILE STATIONS.
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PRE-CONSTRUCTION SURVEY 7O REFLECT CHANGES IN FIELD CONDITIONS
THE MATERIAL FOR THE DUNE MAY EITHER BE INITIALLY PLACED WITHIN THE LIMITS OF THE TEMPORARY DUNE
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Background

Beach Fill Design/Construction Plans
South Southern Shores Extension Project
Borrow Area Design/Construction Plans
Construction Photos

Bid Items and Schedule
Monitoring/Renourishment

Questions
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A World of Solutions
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= Background

= Beach Fill Design/Construction Plans

= South Southern Shores Extension Project

= Borrow Area Design/Construction Plans
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Locations of geophysical tracklines surveyed and

vibracores collected during Phase II and III.



Vibracore Analysis

* Vibracore Analysis
— G@rain Size, Sorting, Silt %, Munsell Color, Shell Hash, Carbonate %
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Borrow Area Design

Depth in ft. (NAVD88)
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- Proposed Borrow Area A
Proposed Design Area = 1,246 Acres
Proposed Design Volume = 17,806,000 cy
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DREDGE ZONE/MNO ANCHOR)

CPE-NC 2014 VIBRACORES

CPE-NC 2014 MAGNETIC ANOMALIES

CPE-NC 2014 SIDESCAN SONAR ANOMALIES
BORROW AREA COORDINATE ID (SEE SHEET 12)

TOWN OF KITTY HAWK ALLOWABLE DREDGE AREA
VOLUME = 8,100,000 CY

COORDINATES ARE IN FEET BASED ON NORTH
CAROLINA STATE PLANE COORDINATE SYSTEM,
NORTH AMERICAN DATUM OF 1988 (NADES).

2.  BATHYMETRIC SURVEY PERFORMED
JUNE-OCTOBER, 2014 BY CPE-NC.

3, ELEVATIONS ARE IN FEET BASED ON THE NORTH
AMERICAN VERTICAL DATUM OF 1988 (NAVDES).

4. THE MAXIMUM AFTER DREDGE (AD) ELEVATIONS
SHOWN ARE THE MAXIMUM DEPTHS ALLOWED
WITHIN THE BORROW AREA PER THE PERMITS AND
BASED ON THE AD SURVEY.

5. THE MATERIAL USED TO CONSTRUCT THE
TEMPLATE AS SHOWN IN THE PLANS FOR THE TOWN
OF KITTY HAWK SHALL COME SOLELY FROM THE
AREA OUTLINED WITHIN BORROW AREA A,

AS THE "TOWN OF KITTY HAWK

PLANS FOR THE TOWN OF KITTY HAWK. SEE
TECHNICAL PROVISION 8.
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THE MAXIMUM AFTER DREDGE (AD) ELEVATIONS
SHOWN ARE THE MAXIMUM DEPTHS ALLOWED
WITHIN THE BORROW AREA PER THE PERMITS AND
BASED ON THE AD SURVEY.

THE MATERIAL USED TO CONSTRUCT THE
TEMPLATE AS SHOWN IN THE PLANS FOR THE
TOWN OF KITTY HAWK SHALL COME SOLELY FROM
THE AREA OUTLINED WITHIN BORROW AREA A,
REFERENCED AS THE “TOWN OF KITTY HAWK

ALLOWABLE DREDGE AREA." NO OTHER PORTIONS

OF BORROW AREA A AND/OR C MAY BE USED TO
CONSTRUCT THE TEMPLATE AS SHOWN IN THE
PLANS FOR THE TOWN OF KITTY HAWK. SEE
TECHNICAL PROVISION 8.

PH {910)701-844
FAX (810) 7814120

OF North Garolina, Inc.
LOOP RD.

CoastaL PLawane & Eneinesnune, Inc.

4038
WILMINGTON, NC 28408
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Construction Photos - Fill Area Overview




Construction Photos - Fill Area Overview

A World of Solutions




Construction Photos — Work Limits
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Construction Photos — Work Limits
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Construction Photos — Work Area

A World of Solutions




Construction Photos — No Hold Harmless




Construction Photos — Hold Harmless In Place
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Construction Photos — Sand Ramp




Construction Photos — Sand Ramps




Construction Photos — Lighting Shields




Construction Photos — Lighting Shields
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Bid Items

 Base Bid Items

— 3 Towns
* Mob/Demob, Bonds, BA surveys and Turtle Trawling (5 days)

— Beach Fill

— Sand Fencing

* Discretionary Bid Items
— Potential Unsuitable Fill Material

* Screening/Removal

— Environmental Protection
* Relocation Trawling
* Tilling
* Turbidity Monitoring
* Dredge Standy Rates

— Owner or Regulatory Agency shuts down work (not weather/mechanical delays)



Sea Turtle Monitoring

* Network for Endangered Sea Turtles (N.E.S.T.)

 May 1 through Nov 15

* Nesting Surveys between sunrise and 9 am — must clear beach

* Limits of beach fill reduced

* Nighttime turtle observer on-site/Escort outside of active work zone
* Sea Turtle observed — Work stopped within 500 ft.

* Lays nest — Work shall not resume within 500 ft. until relocated

* http://nestonline.org/

Courtesy of N.E.S.T



TENTATIVE Schedule

Morth o7 Atlantic
Carclina T ¥ \e Ocean

Duck
Start — Mid/late May
End — Mid/late July

(~60 days) KH/Southern Shores Kill Devil Hills

Start — Mid June Start — Early August
End - Mid August End — Early/Mid Sept
(~60 days) (~35-45 days)

Duck
p - Projact
1.6 Miles Limits
Kitty Hawk Kill Devil Hills

1.4 MCY Project Project
1,500 feet Limiks Lhnits ~2.6 Miles

80,000 CY ~3.6 Miles

Currituck
Sound




Why does the sand pumped
onto the beach initially
appear to be a darker color?

What impacts can be
expected during nourishment
construction?

What if the contracted volume
is reached before all sections
of the project area receive
sand?

What will happen to the
organisms, such as sand
fleas, that live on the beach
and in the surf zone?

Frequently Asked Questions

Why are there escarpments
on the beach?

Why don’t we have federal
assistance like Wrightsville
Beach or Virginia Beach?

What do you mean by FEMA-
reimbursed nourishment?

What happens if a storm hits
and damages the beach?

How long will construction
take place in front of a
particular property?

Why is dredging occurring
during the summer months?



= Construction
= Monitoring
= Analysis of Conditions

= Nourishment / Renourishment

Moving Forward



Thank youl!

Contact

Julien Devisse, P.E.
Project Engineer
Julien.Devisse@chbi.com
(910) 791-9494 - Office

A World of Solutions




Frequently Asked Questions

Why does the sand pumped onto the
beach initially appear to be a darker
color? The sand has been buried and
unexposed to sunlight. Once exposed to
the elements, this disappears quickly
and the material will match the existing
sand.

What impacts can be expected during
nourishment construction? Once the
project starts the contractor will be
working 24/7 to complete the project as
quickly as possible. To ensure public
safety during this time, direct access to
the beach in front of a given property will
be prohibited. The contractor will install
caution tape at crossovers that lead to
the active construction area.

Likewise, the contractor will install a
temporary barrier on the northern and
southern boundary of the active
construction area to prohibit pedestrian
traffic.

In the immediate construction zone,
the sound of heavy equipment,
including backup alarms, will be heard
and, at night, lights will be visible. As
the project moves down the beach, a
pipe will be placed incrementally to
pump the sand for the project. Ramps
will be provided at regular intervals to
ensure that access to the water is
maintained.



Frequently Asked Questions

What if the contracted volume is
reached before all sections of
the project area receive sand?
GLDD and CPE-NC will monitor
the quantity placed each day to
insure that the nourishment volume
is distributed according to

plan. Minor adjustments are made
as the project progresses along the
beach in response to changing
conditions so as to provide the
planned nourishment volume within
each subsection of the project
area.

What will happen to the organisms, such
as sand fleas, that live on the beach and
in the surf zone?

Benthic organisms (organisms that live on or
near the seabed) in the surf zone generally
have short life cycles and recover rapidly
after beach nourishment (or severe

storms). Typical recovery rates are
measured in months according to numerous
studies.

Why are there escarpments on the beach?
Equilibration of the profile may leave low
escarpments at the edge of the surf between
the new dry beach and the wet beach. This
process is similar to what natural beaches
experience after minor storm events,
particularly during the first northeasters of the
fall. Any escarpments greater than 18 inches
that are present between May 1 and August
30 shall be leveled.



Frequently Asked Questions

Why don’t we have federal
assistance like Wrightsville Beach
or Virginia Beach?

Unfortunately, federal funds for beach
nourishment have never been made
available to Nags Head. Dare County
has been working with the US Army
Corps of Engineers on a county-wide,
federally-funded project for many
years, but money for construction has
never been allocated.

What do you mean by FEMA-reimbursed
nourishment?

If the Town experiences a storm that is
declared a disaster by the President, the
Town may be eligible for FEMA funding to
replace sand lost during that storm. A
monitoring and maintenance plan, along
with a plan for funding the maintenance,
must be in place for FEMA to consider
reimbursing the Town for lost sand.

What happens if a storm hits and
damages the beach?

The Town will establish a monitoring and
maintenance program that will help us
determine the amount of sand loss so that
we can move forward with either the regular
maintenance nourishment or a FEMA-
reimbursed nourishment.



Frequently Asked Questions

How long will construction take place
in front of a particular property?

The progress can vary greatly depending
weather, downtime and the volume of
sand being placed along the beach. At
the commencement of the project,
progress is typically slower as the
contractor needs some time to work out
the kinks in their equipment. Once these
kinks have been worked out, the
contractor averages between 50 and 150
feet of beach per day. Therefore, a
specific property will be impacted by
construction on average 4 to 6 days.
Once the Project commences a daily
progress map will be available at
www.morebeachtolove.com.

Why is dredging occurring during
the summer months? Dredging
operations offshore of the Outer
Banks typically take place in the
summer months because it is much
safer for the crews working on the
offshore dredge. The increased risk
of safety and anticipated decreases
in productivity in the winter months
when sea conditions can shut down
dredge operations were found to
drive the costs of the projects up to a
point where they would have no
longer been financially viable.



Summertime Dredging

Dredging Contrctom of Amedca 503 D Suwet. KW, Sule 160
Bisrtnining Aaadioe’s Waibingios, 5.0 30001-2770
ol 1 e Wors] (0 THT-HEV4
(20T TAT-HETT P
DCA the steep croded beuches, the shility fior tunles lo find sdtable sites [or laying their egys
woild be sabstantially dinimished.

| | My opinion |s thet It would be extremely dangerous snd expensive 1o place o deedge and the:
Febeuary |, 2007 wipport eouipment noeded o sccomplish o besch mourishment project in ihe offthore waters

warth of Oregon Inlet during the winter months.  This would be extremely uwnsafe and warmant

very high prices in address the sk and extra equdp el l ded i atiermpt i

Mr. Charlie Cameron operute in this high encrgy envirmement. 1 bope that the reguistory ageccies that mre socking

this restriction will consider the extreme danger 1o the drodge crows in rosolvicg this fsser,
Thank you for this opportunity to comment on this beach nourishment peoject for Mags Head.

Interim Town Manager
Town of Maga Head
PO, Box 99

Nags Head, NC 27959

Sineerchy,

Diear Mr. Camenon:

This is in response o your letter of Jassery 2d, 2607, requesting my opiruon mepanding the

| teasibility of offshore dredging operations in the winter months in the vieinity of Mags Head,
North Corolina, [ undersinnd the Town of Mogs Hesd & pleening a locally funded beach
nuariahement projec weing ao offshore borrow sres approximately 1.5-2 mibes oifghire of
south Mags Head which ts shout 6 miles nosth of Cregon Inlet.

Dc:dpug uu.:ruc;nn of America

ol the

| wamwmhﬂt safiery of the crew ool equipme « g it
| WEEY TV .......l.-.LnA.... I served ns
"Ilng.u:wl Br.lluh L-bil.‘-‘fl'l lh-r Cu'pn of t'n,pnm ‘A-llmmm District for |3 years, ud
hav perscnally mﬂxm the cffects of pumerons wioter storms o them 1.-'u.|n|i|} al
Chropon Inbet. | have secn infense “Hatteras Lowa™ foem off of Oregon Inlet, wdithowt waming
and of such magniuds thet po dredging work would be possible, end ane such storm resulted
im no indusiry bopper dredge being driven ik the Oregon Inlet bridge even though it was
anchored end all engines wers &t full throtibe, Forecasting these intense bocal low pressure
systems s pod very effective, il often the imtensithes wre noi properly cagiored by
messarement euipement somme distance from the full fury of these storms.  This ares is callad

| tha “Grove Yord of the Atantic™ becamse of ihe valnerability of (hese giorms snd the
extremely high energy envirorment of this region.

Attempting to dredge in the winter months would result in Bumerous intermeptions in
operations dic o the diddovns forcad by oach slorm pussage or even ihe potenfial for &
som o develop. The dredges wouldd have to seek shelter all the way up 1o Hamplon Roads,
This dessaption would mos: Liksly result in loss of beach Gl and could sehstantially ';mpqﬂ
the: schas] dredged material guantity mooded to eonstruct te ten miles of beach ul Nags Houd.
Severn mmmwddmlhlrmmmm pipelines in the beach, and
subsiantial contimgenches would be required to address this riak.

Linkess there have been significant chinges im the normal turtle activities observed along this
region of the Morth Caroling coast since | was last in the area, 1 do not recall thene being very
many tarties laying eggs on e beaches jn the vicinity ol Nags Hesl | would think that with




