CS€
] COASTAL SCIENCE &6 ENGINEERING
PO BOX 8056 COLUMBIA SC 29202 ¢ TEL 803-799-8949 o FAX 803-799-9481 » www.coastalscience.com

December 6, 2011

Mr. Cliff Ogburn, Town Manager

Town of Nags Head Tel:  252-441-5508
2200 South Lark Avenue Fax: 252-441-0776
Nags Head NC 27959 Email: ogburn@townofnagdmet

RE: Nags Head Beach Nourishment Project (CSE 2203)
Final Report — Preliminary Results

Dear CIiff;

This letter summarizes the condition of the bedohgaNags Head after nourishment.

Between 24 May and 27 October, the contractor ({Qrakes Dredge & Dock Company) placed
4,615,126 cubic yards (cy) along the ten-mile proggea. Seventy (70) percent of the sand wagglac
above mean low water (MLW), and 30 percent wasegaldielow MLW. CSE completed a detailed
survey of the beach and inshore zone in Novembgt 206d compared present conditions against the
November 2010 condition (same-season comparidsie) confirm herein there are 4,713,927 (x3%)
cubic yards more sand volume in the ten-mile ptajeea after nourishment. Following normal
adjustment and fall storms, 52 percent of the shument sand remains on the visible beach above MLW
and 48 percent is contained between MLW and thio@2(ft) depth contour (~800 ft offshore). Sand
losses out of the project area to date have begligiide.

Figure A shows typical cross-sections (“profilesf)the beach before and after nourishment. Thewupp
diagram shows the initial shape of the nourisheatbes sand was pumped into place. The constructed
beach averaged more than 200 ft wide, and nedrlgeahew sand was contained within 400 ft of the
foredune. This beach shape allowed the contréatoontrol the volume placed with the expectatiwat t
waves would soon reshape the nourishment intowaalgdrofile.

The middle diagram of Figure A shows the profildle beach after Hurricatheene (27 August) and
several fall northeasters. Storm waves pushed sam higher on the dry-sand beach (note yellow
wedge) while at the same time the wet-sand beaedeel landward. Thus, the dry beach narrowed by
about 25-33 percent. Some sand from the wet b&ifted offshore and formed a bar 400-600 ft from
the foredune (note the underwater sand buildupg. ddtermined the limit of significant sand movement
since nourishment was the 12-ft depth contour (860m the foredune).
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The lower diagram of Figure A compares the nouristinprofile (referred to as “fill template™) andeth
adjusted profile. The red zone shows the portfdh@ nourishment profile that shifted onshoreldd
the dry beach higher) and offshore (to form a newitb shallow water). The green zone shows the net
buildup of the beach and underwater area followiogrishment and natural adjustments.

Figure B illustrates conditions before and afteunghment. Prior to nourishment, condemned houses
along Seagull Drive were sitting in the surf. Rlatjons precluded nourishment over exposed sangdbags
so the project had to work around the Seagull r®usaving a pond (see middle photo). Fall
northeasters washed over the nourished beach aheégsand into the pond (see bottom photo).

The landward and offshore shift of sand had theontamt effect of forming a more natural profile kit
new sand bars forming in shallow water. Prioh® &djustment of the nourishment project, surf
conditions were unfavorable and dangerous in sageesadecause of the steep slope of the wet beach.
However, after storms impacted Nags Head, thetreguinderwater bars produced more favorable
surfing conditions.

Surveys during construction confirmed that ~94 getof the nourishment sand (~4.3 million cubic
yards) was placed above low-tide wading depth {N6AVD) and only ~6 percent settled in deeper
water. After Hurricanérene and the fall storms, ~70 percent of the nourishreand (~3.2 million cubic
yards) remains above low-tide wading depth. Tiheaiader is found between the 6-ft and 12-ft depth
contours, which are about 400-800 ft from the faresl Figure C (upper) shows the sand volumes
contained in particular slices of the beach. (Sgare A for a representation of various slicethef
beach.) Note that after adjustment, 52 percetit@hourishment sand is in the visible beach above
MLW, and ~48 percent is close to shore between MW the 12-ft depth contour (~800 ft from the
foredune). We expected at least half of the nbarent sand to end up below low water where it serve
as a foundation for the dry-sand beach.

CSE’s measurements in November 2011 detected o¥venillion cubic yardgnore sand along Nags
Head beach (calculated to —12 ft contour) compuaigid conditions in November 2010. This result is
better than expected and suggests there has béessmaf sand by natural processes over the past ye
and a gain of at least 4.6 million cubic yardsngairishment. Little or no sand has shifted ouhef

project area into deep water (>12 ft). Figure®@v@r) shows the accumulated total volumes between t
foredune and indicated depth contour. Projecel®$sve been negligible to date within the bouedari
set forth for the FEMA post-storm restoration arag—-19 ft NAVD). Our measurements detected ~4.45
million cubic yards more sand between the forecameethe —19 ft contour. The difference betwees thi
volume and the nourishment volume (~150,000 cgpisut 3 percent which is considered within the
limits of accuracy of underwater surveys for prigeaf this type.
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The results also indicate that negligible quargiténourishment sand have shifted downcoast to the
National Seashore. This is better than expectdudsastage of the project because the southermasd

had a few months to adjust and spread southwarerummitheast storms. Sand is expected to shift
downcoast over time. The measurements in Nove@iiket suggest that if any sand has shifted to south
Bodie Island since nourishment, an equal volumeshéted to Nags Head from Kill Devil Hills.
Otherwise, the volume change detected in the grajea would be less than the nourishment volume.
We conclude from this that nourishment sand haseaaathed Oregon Inlet in any measurable quantity or
has not increased the rate of shoaling in the atann

In summary, the Nags Head nourishment projectifopaing better than expected, and the profile is
adjusting to a shape and configuration which isstmiguishable from a natural beach. We expect the
higher dry beach (formed by storm overwash) withaen dry most of the time and will serve as a feede
for dune growth. Areas where the dry beach is wigealso likely to sprout vegetation in spring.

Thank you for your attention and your support ab throject. Please let us know if you have any
questions, or if you need any additional informatio

Sincerely,

Coastal Sdence & €ngineering (CS€)
Timothy W Kana (Project Director) Haiqing L Kaczkski (Project Engineer)

cc: Cliff Ogburn (Town of Nags Head)
Raleigh Bland (USACE)
Lynn Mathis (NCDCM)
John Cece (NCDCM)
Steven Traynum (CSE)
Philip McKee (CSE)
Trey Hair (CSE)

Enclosures
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Nags Head Profile Adjustment

30
a N ——Pre Nourishment
Z 20 70% Placed ——Fill Template
= F Construction Dry Beach T
£ 0 f Width ~200 ft Above MLW
E Wet Beach
g 0 ~
° - 30% Placed
w =101 (Below MLW
o0 e e e e
0 100 200 300 400 500 600 700 800
Distance From Foredune Crest (ft)
20 Nags Head Profile Adjustment

—Pre Nourishment

I N\ —Post Nourishment

20 'J/\ 52% Remains
[ M Above MLW
[ Width ~150 ft
. +6

\ X v MHW
| v MLW

Elevation (ft NAVD)
o

-10 -
Y R S A N SN SN SRR S S
0 100 200 300 400 500 600 700 800
Distance From Foredune Crest (ft)

50 Nags Head Profile Adjustment
g ——Pre Nourishment
< 20 —; Narrower Dry Beach & More Natural HES e ——Fill Template
=z C Profile After Normal Adjustment Mk Lesb ]
' 10 + —Post Nourishment
E r o -~=.V..,,,_;

C » MHW

6 O0F «MLW |
= r
> .10 + Much Wider Beach Than
ulj - Pre-Nourishment Conditions

_20 ||||| S O S TR T ST A [ S (S S IS (LS S e (S HASSY ULt LA S (S [ A L | T T U T O S e

0 100 200 300 400 500 600 700 800
Distance From Foredune Crest (ft)

FIGURE A. Sequence of profiles.[upPER] Before and fill template. [MIDDLE | Before and
post-nourishment.[LOWER] All three profiles with red and green erosionfation zones.
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FIGURE B.
Aerial views of south Nags Head at
Seagull Drive.

[UPPER]
23 February 2011 before nourishmen |

[MIDDLE ]
2 September 2011 — after nourishmen
and Hurricandrene (note pond).

[LOWER]
21 November 2011 — after nourishme
and fall northeasters.
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Nags Head Beach Volume Changes Between Indicated Contours
— Pre to Post Nourishment (November 2011)
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FIGURE C. Beach volume changes between November 2010 amdrihber 2011. [UPPER] Sanc
volume changes between representative conto{frtswer] Accumulated volume changbstwee
the foredune crest and the indicated contour.



