













































































44 Groin Field Monitoring

Pursuant to each renewal of the CAMA Permit for the sand tube structure
replacement. monitoring of survey profiles is required at each groin along the tube
centerline, as well as on the updrift (eastward) and downdrift (westward) side of each
structure. Plots of these profiles are provided as Appendix E for the May 2010 survey
only since the entire groin field was replaced between January and April 2010.

During the 12-month monitoring period (May 2009 to May 2010), the 6940 feet
of shoreline within the limits of the sand tube groin field (Sta. 46+89 to 106+00) gained
(as a result of sand placement as beach fill) approximately +131,000 cy above the
MHWL and 588.600 cy between the MHWL and -16 ft-NGVD (Table 4.9). However,
between May 2009 and September 2009 (pre-renourishment) the groin field lost -346,000
cy above -16 fi-NGVD,

During the latter half of the prior monitoring year (/.¢., November 2008 to May
2009), the shoreline erosion and profile deflation within and downdrift of the groin field,
extending to the navigation channel lead to the undermining and/or flanking of several of
the westernmost groins. Several homes had become eminently endangered and would
have been damaged or lost had the renourishment project not been initiated in November
2009. In order to address the evolving endangerment issue, the first priority for beach
filling by the Village occurred at that location (see Report Cover).
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6.0 SUMMARY AND CONCLUSIONS

Since completion of the last (i.e., 2007) beach disposal project on Bald Head
Island, through monitoring survey dated September 2009, the South Beach fill area lost
approximately 955,800 cubic yards or roughly 100% of the total volume placed from the
channel. Overall, the West Beach, the “Point" and South Beach shorelines have lost a
combined 1.5M cubic yards between June 2007 and September 2009 (ref. Table 4.5), or

approximately 666,000 cy/yr, on average.

Through September 2009, an overall volume gain since November 2000 includes
the beneficial effects of approximately 4.1 Mcy of beach disposal® along primarily the
South Beach shoreline. After accounting for the placement of channel maintenance sand,
the Bald Head Island shoreline experienced a cumulative loss of roughly -3.54 Mcy over
the 8.83 year period or approximately — 400,000 cy per year, on average. As shown by
_ Figure 4.9, the limited spatial benefits of approximately ¢ years of beach disposal are

limited to that portion of South Beach eastward of Sta. 74+00 mol and on the leeward
side of the Point. The remainder of South Beach and the Point exhibit significant net
losses since November 2000. Conversely, USACOE Monitoring Report No. 7 (Draft)
found that as of May 2009, the three (3) beach segments of Bald Head Island exhibited
only 118,000 more cubic yards of sand measured in-place relative to their 2000 pre-fill
condition. This conflicts with the Village surveys which show a larger measured net gain
of sand through September 2009 — irrespective of a documented loss of 700,000 cy
between May and September 2009 (ref. Figure 4.1). The reason for this “discrepancy™ is
how the Village surveys compute volumetric changes at the Point where the channel
gorge is involved. The Village monitoring program methodology since inception has
limited volumetric comparison of profiles to a depth of -16 fi-NGVD. Hence, such
computations are conservative within the river channel where depths (natural or
manmade) can well exceed -40 ft-NGVD. A global estimate of this effect between 2000
and May 2010 shows a potential under prediction of sand losses (in the Cape Fear River
gorge) approaching 500-700,000cy. Accordingly, when this volume is considered it can
be assumed that there is little difference between the Corps® and the Village’s long-term

sediment loss computations and findings.

The maintenance dredging of the Federal Navigation Channel in the spring of
2009, without the concurrent beach disposal at Bald Head Island, has resulted in an
evolving unmitigated physical impact along a portion of the shorefront nearest the
navigation project. The sand tube groin field appears to have had some negative effects
at certain locations on the downdrift shoreline prior to the initiation of channel dredging

¢ Disposal quantities are based upon USACOE estimates.
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in February 2009. However, the erosion which occurred was not because a few groins
failed but rather because the field of groins in general was “functioning” as groins
do...i.e., by holding sand. This effect becomes problematic however, at BHI, when the
beach system is starved (by erosion or because BHI does not receive biennial
renourishment). At that point, the groins retain sand, to the degree that the volume of
sand transported past the groin field to the Point is diminished.

Surveys document that the shoreline at both "the Point" and the western end of
South Beach are substantially more: eroded when compared to pre-harbor deepening
. project construction conditions (2000). This large-scale net loss exists even after the
placement of over 4 million cubic yards of sand from the navigation project since 2001.
Additionally, in 2009 net shoreline recession at several locations became significantly
greater than historical conditions. Monitoring programs initiated by both the Village of
Bald Head Island and the Wilmington District (USACOE, 2010 Draft) have corroborated
this fact.

Prior Monitoring Reports prepared on behalf of the Village had predicted a
looming net loss phenomenon concurrent with the third biennial channel maintenance
event and as a result recommended the locally sponsored renourishment project
ultimately constructed between November 2009 and March 2010. That interim measure
— costing approximately $14.92M - was necessitated by the Wilmington District’s
requirement that the Wilmington Harbor Sand Management Plan had to run its full 3-
maintenance operation cycle and the Wilmington District had completed its associated
monitoring, before any changes to the Plan were considered. In addition, the sand tube
groin field was likewise replaced in the winter of 2009/2010 at a construction cost of
approximately $1.14M. The 1995 sand tube replacement cost was $762.000. The
principal differences between the two (2) projects were associated with the cost of sand

tube removal in 2009/2010.

As of the date of this Village Monitoring Report No. 8 (August 2010), the
Wilmington District has indicated its continued intent to formulate recommendations
regarding the Wilmington Harbor Sand Management Plan and that in the interim, the next
scheduled beach disposal would occur at Bald Head Island, per the original Plan.
Unfortunately, Congressional funding has not been provided to date for the 2010/2011
regularly scheduled maintenance dredging of the Smith Island Channel thru Bald Head
Shoal Reach 2 segment of the entrance channel. irrespective of a declared need due to
both a documented reduction in the navigable channel width nearest the Point and the

erosional impacts to the westernmost segment of South Beach.
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Without direct beach disposal on Bald Head Island concurrent with channel
maintenance operations, in early 2009 the island lost an estimated 900,000 cy, mol., of
sand between May and November 2009 — the initiation of beach renourishment. The
gross fill quantity associated with that project approached some 1.85 Mcy. Considering
the level of erosion which immediately preceded the work (in addition to continuing
losses during construction) net benefits associated with the Village renourishment project
will be reduced. Options for the implementation of near-term protective measures
sufficient to address predictable erosional losses along the westernmost segment of South
Beach and the Point resulting from a delayed federal beach disposal operation are non-

existent. or at best extremely limited.

Implicit in the survey data gathered to date (i.e., May 2010) is the fact that direct
beach disposal on South Beach typically “masks” the impacts of dredging for generally a
2-year period. Without regularly scheduled and coincident sand disposal with each
channel maintenance dredging operation, the Harbor Deepening Project can be shown to
have had substantial net adverse effects to the westernmost portions of South Beach and
the Point, as well as to the island’s sediment budget in general.
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Figure C-5: Bald Head Island August 2009 aerial photography.
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Bald Head Island April 2010 aerial photography.
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