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July 26, 2013
MEMORANDUM

TO:  CIliff Ogburn, Town of Nags Head (NC)

FROM: HL Kaczkowski, Project Engineer
TW Kana, Project Director

RE: Nags Head Post-Project Monitoring [CSE 2387a+Y4
Annual Beach Condition Survey — June 2013 — Prelimary Results

This memorandum offers preliminary results of CSkiae 2013 condition survey of Nags Head. We
measured profiles at 500 feet (ft) spacing betwherioredune and deep water at the same statieds us
before and after nourishment. The June 2013 poéite compared with corresponding profiles obthine
in November 2010 (pre-project), November 2011 (posject), June 2012 (post-project and before 2012
hurricane season), and November 2012 (1 yeartaftguroject and after HurricaiSandy). Each survey
provides a measure of the total volume of sandatoed within the Nags Head litoral zone out to ptde
of at least 24 ft NAVD. Similar to prior reporise have computed the volume of sand contained
between the foredune and various reference deptiowes. We have also subdivided the shorelindnby t
same project reaches used in the original desiga.use the volumes from November 2010 as the
baseline condition (pre-nourishment) and subtitaeit from the results of subsequent surveys. This
yields the change in beach volume since nourishment

Graph A provides overall results of the 10.0 milejgct area relative to November 2010. The fiestas

bars represent net volume changes along the uppehtand foredune. As of June 2013, the back beach
and dune area accumulated over 860,000 cubic yat@s3 cubic yards per foot). This is roughly tevic

the volume of sand placed by trucks (in April 20@#gr Hurricandsabel (2003) under emergency

funding by FEMA. Figure 1 shows evidence of thiswanulation over buried sand fences placed by the
Town after completion of the nourishment. The Tamd individual property owners have installed
additional sand fencing on top of the accreted gune

The next three sets of bars in Graph A show tha t@lume change to ~mean sea level (0 ft NAVD),
mean low water (-2.05 ft NAVD) and low-tide wadidgpth (-6 ft NAVD). The June 2013 survey shows
little difference in cumulative sand volumes tosheespective contours compared to the November 201
(post nourishment) condition. Results to -2.08rfean low water) reflect the portion of beach peopl
see. While the volume to this contour has not ghdrover the first two years of the project, theshnd
beach now appears narrower in some areas becadsaefjrowth and propagation of vegetation.
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The final three sets of bars in Graph A show thawative volume (relative to November 2010) to 1.2
-19 ft, and -24 ft NAVD. The interesting resultione 2013 is a major loss of sand between thieattdf
-12 ft contours since November 2012. This deptieze the usual location of an inshore bar. Howeve
sand in the bar shifted seaward during the padew{generally due to stormy conditions) and
accumulated between the -12 and -19 ft contoule |dst set of bars in Graph A provide evidence of
sand accumulation between the -19 ft and -24 fttrdepntours. Given the general balance of volutoes
-19 ft for the November 2011 and June 2013 sunibgsadded volume between -19 and -24 ft probably
reflects onshore sand transport from deeper watagh waves in storms can move sand shorewardein th
offshore area. While it is too early to confirmach results are favorable because it means some
nourishment sand lost to downcoast areas (duegshmre spreading) is possibly being replaced by a
new source from slightly deeper water.

Figure 2 shows comparative profiles typical of dtnds along the ocean front. While the profile
“deflated” between -6 ft and -12 ft over the pash@nths, it has built up by an equal volume betwaen
-12 and -19 ft contours.

Graphs B, C, and D provide comparisons of volureesaining by reach relative to the November 2010
pre-project condition. Graph B shows results tamlew water (-2.05 ft NAVD), and Graphs C and D
show results to -12 ft and -19 ft NAVD, respectiveAs of June 2013 all reaches are retaining aimil
volumes as November 2011 to mean low water (Grgph3Zaph D shows that there is more variability
underwater with Reach 1 (northern half of the mt)jgaining approximately 200,000 cy (measured
between the foredune and -19 ft contour). Rea8laxl 4, representing the southern ~2 miles of the
project area, have lost ~180,000 cy since Nover2bgt. The annual loss rate for Reaches 3 andcé sin
November 2011 has been ~11 cy/ft/yr which is caestswith CSE'’s design estimates for the reach.
Sand losses were projected to be higher along $tafgk Head than north Nags Head based on historical
trends. The higher rate of loss also reflects sg@nelading to the National Seashore.

In conclusion, the total volume remaining after nodshment to -19 ft NAVD (FEMA-reference

limit) in June 2013 is ~4,473,000 cy (97% of the pject volume). There have been negligible volume
changes in the project area since November 20Xt (murishment) with a gain of ~0.4 cy/ft, which is
well below design (a loss of 5.2 cy/ft/yr). Thevas a major loss of sand between the -6 and -12 ft
contours between November 2012 and June 2013jriugt sffshore bars in the Nags Head setting have a
natural tendency to move shoreward under fair vezatbnditions, the configuration of the June pesfil

are favorable for future accretion in this deptheo

The results to date indicate the project is perfogmvell. Please contact us if you have any qoesti
about these results. Thank you for your considerat
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FIGURE 1. Sand accumulation and vegetation growth over $amzing placed after
nourishment. [Upper] View south near the Comfart.| [Lower] View north around

Juncos Street. Photos by CSE on 15 July 2013.
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Nags Head Station 840+00 - East Harvest Street
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FIGURE 2. Profiles from station 840+00 (Harvesest) showing large variation in
shape but little net change in volume. Note offelshift of the bar into deeper water
between November 2012 and June 2013. This accturitse drop in sand volume
between the -6 and -12 ft contours and the incrieegelume between the -12 and -19
ft contours.
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GRAPH A Nags Head Cumulative Beach Volume Changes
(Relative To November 2010 - Pre-Project)
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GRAPHB Nags Head Beach Volume Changes To MLW (-2 FT NAVD) By Reach
(Relative To November 2010 - Pre-Project)
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GRAPH C Nags Head Beach Volume Changes To -12 FT NAVD By Reach
(Relative To November 2010 - Pre-Project)
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GRAPHD Nags Head Beach Volume Changes To -19 FT NAVD By Reach
(Relative To November 2010 - Pre-Project)
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