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SUSTAINABILITY AND LONG-TERM MANAGEMENT 

beaches in the past 50 years (NPS 2013 ). The 10-mile-long project involved placement of 4.6 million 
cubic yards, equivalent to 86 cubic yards per foot. It is still early in its design life, but surveys of Nags 
Head indicate -90% sand retention in the project area after the first three years (CSE 2014). About 20% 
of the project length situated at south Nags Head has lost-30% of its nourishment volume, while the 
remaining 80% of the project length has been stable with negligible losses. 

In comparison with Nags Head, the Buxton Action Area is 3 miles long with the Applicant's design goal 
totaling 2.6 million cubic yards, equivalent to 168 cubic yards per foot (maximum possible volume 
under Alternative 3 (Preferred Alternative) -Summer Construction, but not Alternative 2-Winter 
Construction). The higher average volume density in Alternative 3 is related to Buxton's shorter length, 
but higher sand loss rate (CSE 2013b ). Whether nourishment is sustainable at Buxton would depend on 
performance and the economies of other alternative strategies for property development and 
maintaining NC 12 (NCDOT 2015, in prep). Periodic beach condition surveys are a key method of 
tracking performance and objectively verifying sand-retention rates (NRC 1995). 

The Applicant has indicated a desire to complete annual measurements of Buxton beach and use such 
performance data to determine whether or not to pursue future nourishment or to elect alternate 
beach-management strategies in the Buxton Action Area. Regardless of the outcome of post-project 
monitoring, the Preferred Alternative would be a one-time event under the terms and conditions of 
federal and state permits. Any future nourishment activities would require another permit application 
and its attendant environmental review. The findings and experience following the Proposed Action 
would inform decisions regarding sustainability and long-term management alternatives in the Buxton 
Area. 
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CHAPTER 4- ENVIRONMENTAL CONSEQUENCES 

This chapter describes the environmental consequences associated with the alternatives presented in 
Chapter 2: Alternatives. It is organized by impact topic, which summarizes the issues and concerns. US 
Army Corps of Engineers (USA CE) regulatory reviews of proposed projects seek to integrate National 
Environmental Policy Act (NEPA) requirements with the Public Interest and Section 404bl 
requirements. Each alternative should be addressed equivalently with the degree of analysis 
commensurate with the levels of impact. Under NEPA and 404bl, alternative analyses and impacts must 
include consideration of the proposed action, geographic options, different layouts and scales of the 
action, and the no-action alternative. With respect to the Public Interest, the level of concern drives the 
level of review and considers both practicability and reasonability of the action. NPS Directors Order 
D0-12 requires consideration of context, intensity, and duration of adverse and beneficial impacts 
(direct, indirect, and cumulative) and measures to mitigate for impacts. 

GENERAL METHODOLOGY FOR ASSESSING IMPACTS 

The Council on Environmental Quality (CEQ) regulations that implement NEPA require assessment 
of impacts to the human environment, which includes natural and cultural resources. As required by 
NEPA, potential impacts are described in terms of type (beneficial or adverse), context (site-specific, 
local, or regional), duration, and level of intensity (negligible, minor, moderate, or major). Both 
indirect and direct impacts are described; however, they may not be identified specifically as direct 
or indirect. These terms are defined below. Overall, these impact analyses and conclusions were 
based on the review of existing literature and studies, information provided by on-site experts and 
other government agencies, professional judgments, and park staff insight. 

Type of Impact 

Impacts can be beneficial or adverse. Beneficial impacts would improve resource conditions, while 
adverse impacts would deplete or negatively alter resources. 

Beneficial: 

Adverse: 

Direct: 

Indirect: 

Context 

A positive change in the condition or appearance of the resource or a change 
that moves the resource toward a desired condition. 

A change that moves the resource away from a desired condition or detracts 
from its appearance or condition. 

An impact that is caused by an action and occurs at the same time and place 

An impact that is caused by an action, but is later in time or farther removed in 
distance, but still reasonably foreseeable. 

Context is the setting within which an impact occurs and can be site specific, local, park-wide in the case 
of national parks, or region-wide. Site-specific impacts would occur at the location of the action; local 
impacts would occur within the general vicinity of the project area; parkwide impacts would affect a 
great portion outside the project area yet within the park; and regionwide impacts would extend well 
beyond the Proposed Action Area. 

Site-specific: The impact would occur within project site. 

Local: The impact would occur within the general vicinity of the project area. 
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COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

regardless of what agency (federal or non federal) or person undertakes such other actions ( 40 
CFR 1508. 7). 

Cumulative Impact Scenario 

To determine the potential cumulative impacts, existing and anticipated future similar projects in the 
vicinity of the action area were considered. Potential projects identified as cumulative actions include 
planning or construction of beach nourishment projects that have been completed in the recent past, 
are currently being implemented, or are expected to be constructed in the near future. The shoreline 
referenced for cumulative impacts is the Dare County ocean beach north of Cape Point. This-70-mile 
barrier-island coast is part of the Cape Henry to Cape Hatteras littoral cell (-120 miles) with similar 
wave climate and coastal processes. 

During the past decade, two large-scale beach nourishment projects were conducted: Nags Head 2011 
(10 miles) and Rodan the-Pea Island 2014 (-2 miles). Several dredge disposal projects at Oregon Inlet 
impacting -2 miles were also conducted. This represents about 20% of the Dare County oceanfront 
within the littoral cell. At the time of this Environmental Assessment's preparation, other projects are in 
planning and permitting phases. These encompass portions of Duck (2016 pending, 1.6 miles), Kitty 
Hawk (2016 pending, 3.8 miles), and Kill Devil Hills (2016 pending, 2.6 miles). Combined with the 
proposed action at Buxton of 2.94 miles, a total of-23 miles (-33%) of the Dare County shoreline north 
of Cape Hatteras is likely to receive nourishment over the 10-year period 2010-2020. An additional-2 
miles of Pea Island south of Oregon Inlet is likely to receive additions of dredge-material disposal 
during the period. The majority of shoreline (18 miles out of 25 miles) that has or may receive additions 
of sand is developed and situated north of Oregon Inlet. 

Cumulative Impact Contribution Methodology 

In defining the contribution of each alternative to cumulative impacts, the following terminology is 
used: 

Imperceptible: The effect contributed by the alternative to the overall cumulative impact is 
such a small increment that it is impossible or extremely difficult to discern. 

Noticeable: The effect contributed by the alternative, while evident and observable, is still 
relatively small in proportion to the overall cumulative impact. 

Appreciable: The effect contributed by the alternative constitutes a large portion of the 
overall cumulative impact. 

COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

Methodology 

The analysis of coastal resources and littoral processes within the study area is based on a review of 
existing data for the project area and shorelines in similar geomorphic settings and recent scientific 
literature. 

Impacts of Alternative 1-No-Action 

Under Alternative 1-No-Action Alternative, beach erosion would continue at historical rates over the 
next decade or so. Existing rates exceed 10 feet per year along portions of the Proposed Action Area. An 
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COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

width would be -150 feet wider than the existing with all nourishment placed seaward of the+ 7-foot 
NAVD contour. The initial slope along the seaward edge would be -1on10 to 1on12 based on the 
range of existing slopes of the intertidal beach and inner surf zone. The impact area would be -42 acres 
above mean high water and-62 acres below mean high water. As Figure 2.1 illustrated, the nourished 
beach would be expected to adjust rapidly under high wave conditions. During winter storms, wave 
runup would overtop the nourishment berm and shift some sand landward in forms similar to natural 
washover deposits. Following storms, the backbeach area would provide expanded dry beach habitat 
and serve as a reservoir of sand to feed the foredune. 

Profile adjustment after construction would include erosion of the seaward edge of the nourishment 
with a concomitant shift of sand to the inshore zone and outer bar. The net result during the first six 
months is expected to be natural enhancement of the upper beach and formation of inshore bars and 
runnels across the surf zone. 

The shape and morphology of the beach after adjustment is expected to be similar to natural profiles 
along Hatteras Island. If sea level rises during the life of the project as projected by IPCC (2013a), the 
nourished beach is expected to adjust rapidly to elevated water levels and incrementally recede by a 
small fraction of the added beach width as discussed in Anticipated Sea Level Rise( see pg 21). As wave 
energy varies through the year, the nourished beach would respond like a natural beach. Summer wave 
conditions would promote natural widening of the dry-sand beach, whereas winter wave conditions 
would reduce beach width and shift sand offshore. A goal of the Applicant is to have a wider beach, on 
average, after the Proposed Action so that normal seasonal changes in the beach profile may occur 
without adverse impact to the foredune, NC 12, and other infrastructure. Any additional protection to 
existing infrastructure would occur via added beach width and the post-construction adjustment of the 
profile. This general approach to nourishment and storm damage reduction is similar to the approach 
used by the Town of Nags Head during a project in 2011 (USA CE 2010). Post project surveys at Nags 
Head indicate that -20% of the nourishment volume shifted naturally into the upper beach and 
foredune during the first two years (CSE 2014), adding nesting habitat and improving storm protection. 

Alternative 2-Winter Construction would involve numerous work stoppages to move the dredge(s) to a 
safe harbor during storms and high-wave events. This would lengthen the time pipe and equipment is 
exposed on the beach. During major storms, shore pipe would have to be removed from the active 
construction area and stored temporarily at upland staging sites. The Applicant projects that dredge 
efficiency under Alternative 2-Winter Construction would be less than 50% (USACE 2000, 2010). To 
accomplish up to 1.3 million cubic yards, average production at 50% efficiency would have to exceed 
20,000 cubic yards per day within the four-month winter period prescribed for hopper dredging under 
the South Atlantic Regional Biological Opinion (SARBO) (NMFS 1997). 

The maximum volume that could be accomplished under Alternative 2-Winter Construction is 
-400,000 cubic yards greater than the present sand deficit of -900,000 cubic yards in the Proposed 
Action Area. The extra sand above the deficit volume would offset average yearly erosion losses for -3 
years (Appendix A, Littoral Processes). After that time, the beach would be in deficit and therefore, 
provide diminishing protection. Once in deficit, the narrower beach would not buffer the foredune 
from winter waves, and dune escarpments would occur with increasing frequency. Storm damages to 
infrastructure and development would resume. 

Under Alternative 2-Winter Construction, sand would be placed along up to 2.94 miles of ocean beach 
on the Seashore in anticipation of net southerly transport. Nourishment longevity increases 
geometrically with project length, so longer projects help sustain benefits (NRC 1995, Dean 2002). A 
large portion of the nourishment would be placed north of the Buxton village line to widen the beach 
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CHAPTER 4- ENVIRONMENTAL CONSEQUENCES 

and protect NC 12, as well as provide excess sand to shift south over time. The Applicant projects that 
Alternative 2-Winter Construction would provide erosion relief for several years, but would not meet 
the goals and objectives of beach widening and protection of infrastructure for up to one decade. The 
addition of -1.3 million cubic yards from a non-littoral sand source would augment the sand budget of 
Hatteras Island, ultimately contributing to growth of Cape Point and accumulation of more sand on 
Diamond Shoals. 

Littoral processes would be negligibly modified under Alternative 2-Winter Construction (Appendix 
A). The offshore borrow area (-300 acres in 32-45-foot water depths) would be excavated an average of 
<3 feet. Water depths would remain similar over the shoal and would remain markedly shallower than 
surrounding bottom depths which are >50 feet. Winter dredging would likely involve hopper dredges 
and preclude suction cutterhead dredges for operational reasons. Hopper dredges take shallow, narrow 
cuts while leaving undisturbed areas. 

The borrow area is part of an isolated shoal which extends beyond the sand search boundaries for the 
proposed project (see Figs 3.5 and 3.10) and contains >5 million cubic yards in the upper -7 feet of 
substrate. Under Alternative 2-Winter Construction, <25% of the upper shoal volume would be 
removed leaving the overall shoal morphology intact. Since it is the contractor's decision to make 
regarding which section of the borrow area would be dredged for the project, the analysis of wave 
transformation and sediment transport considered the worst case scenario (ie - the scenario that 7 feet 
of material are removed from every section of the borrow area-Appendix A). This would yield over 5 
million cubic yards of sand which is much more than the volumes required under Alternatives 2 and 3. 

The USACE-approved numerical models, STWAVE and GENESIS, were used in this study to simulate 
wave patterns and longshore sediment transport rates before and after the proposed project. The 
STW AVE model results show that borrow-area dredging would not cause any measurable, wave­
pattern changes at the beach in the project area, and the impact would be concentrated within the 
dredged area and its immediately adjacent area. The borrow area is 10-30 feet deeper than the estimated 
Depth of Closure in this setting, and therefore well beyond any expected zone of normal exchange of 
sediment with the beach. The wave modeling results indicate that sand transport would not be 
significantly modified over the borrow area after dredging, and that onshore and offshore sand 
transport would not be interrupted. 

The GENESIS results yielded 117,500 to 122,000 cubic yards per year annual net sediment transport 
rates, which are in close agreement with the estimated rates of 115,000 to 130,000 cubic yards per year 
(Appendix A). The model simulation for potential after-project longshore transport indicates less than 
1 % changes compared to the before-project condition under all wave approach directions applicable to 
the Proposed Action Area. The transport rates would change locally where beach fill is conducted, but 
there would be no changes -0.5 mile north or south of the fill area. 

High wave conditions are expected to persist over the borrow area after dredging and provide energy at 
the bottom which would mix sediments and maintain oxygenated conditions. Ridges and furrows left 
by dredging action are expected to gradually smooth out by waves and yield comparable substrate and 
morphology as pre-dredging conditions. During Hurricanes Irene and Sandy, wave heights 2 miles 
offshore at Duck and Nags Head exceeded 25 feet (McNinch et al. 2012, Kana et al 2012). The borrow 
area for Buxton, -45 miles south of Nags Head, is expected to sustain comparable wave heights in 
storms after the project. High waves would help maintain similar sediment quality at the borrow area 
after dredging. Alternative 2 would produce short-term and localized adverse impacts of dredging in 
the offshore borrow area. However, the proportion of sediment removed would be small, leaving 
substantial volume and similar shoal morphology and relief relative to surrounding bottom depths. 

Buxton, Dare County, NC 124 EA - 15 September 2015 



COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

Placement of sand along the Buxton Action Area is expected to reduce the possibility of a breach inlet 
forming. This would yield a long-term beneficial impact over the life of the project with respect to 
storm-damage reduction, protection of property and infrastructure including NC 12, and the economy 
of Hatteras Island and Dare County. A wider beach would increase the area available for nesting, 
foraging, and roosting of threatened and endangered species. Restoration of the beach would 
preclude/forestall the tendency for future breach inlet formation and would lessen overwash events for 
several years. Alternative 2 would produce direct, long-term, local benefits in the form of a wider beach 
within the action area for several years related to the post-construction erosion rate. As the project 
erodes, transported sand would produce indirect, local, long-term benefits to downcoast beaches and 
shoals, specifically the areas of Cape Point and Diamond Shoals. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

Under Alternative 3 (Preferred Alternative) Summer Construction, the beach in the Proposed Action 
Area would be widened by an average of -150 feet following equilibration of the profile. Up to 2.6 
million cubic yards would be placed along 15,500 feet during an -2.5 month construction period. The 
Applicant has requested permits to allow dredging during summer when average wave conditions are 
within operational limits for hopper dredging (i.e.< 5 feet). Wave conditions are within operational 
limits for suction cutterhead dredging-35-40% of the time during June, July, and August (Appendix A). 
The period during which average waves are within safe operation limits for hopper dredges spans 
roughly late May to early September (-110 days). 

The initial visible beach width would average -300 feet wider than existing with all nourishment placed 
seaward of the+ 7-foot NAVD contour. The initial slope along the seaward edge would be -1 on 10 to 1 
on 12 based on the range of existing slopes of the intertidal beach and inner surf zone. The impact area 
would be -84 acres above mean high water and-123 acres below mean high water. Figure 2.1 illustrated 
generally how the nourished beach would be expected to adjust under high wave conditions. During 
winter storms, wave runup would overtop the nourishment berm and shift some sand landward in 
forms similar to natural washover deposits. Following storms, the backbeach area would provide 
expanded beach habitat at higher elevations and serve as a natural reservoir of sand to feed the 
foredune. 

Dune growth by wind is a function of wind speed and the width of the dry sand beach (Bagnold 1941, 
Davidson-Arnott & Law 1990). Therefore, post-project dune growth under Alternative 3-Summer 
Construction is expected to be more rapid and greater than Alternative 2-Winter Construction. 
Following the 2011 Nags Head nourishment project, winter storms built up the backbeach and 
foredune above the +6-foot NAVD contour by -4 cubic yards per foot per year (CSE 2014). After three 
years, this was equivalent to a cross-sectional area >300 square feet, or about the size of a dune 7 feet 
high with a 50-foot base fronted by a 50-foot-wide storm berm -2 feet higher than the nourishment 
berm. Wind and wave conditions at Buxton are comparable to the Nags Head area (Appendix A). 

Profile adjustment after construction would include relatively rapid erosion of the seaward edge of the 
nourishment berm with a concomitant shift of sand to the inshore zone and outer bar. The net result of 
profile adjustment during the first six months after construction is expected to be natural development 
and enhancement of the upper beach and formation of inshore bars and runnels across the active surf 
zone. Compared with existing conditions along portions of the Proposed Action Area where emergency 
sand bags exist, the area of intertidal and shallow subtidal habitat is expected to increase as shown in 
Figure 4.1. Initially, the backshore and foredune habitat areas would remain the same after 
nourishment. The dry-beach area would expand by-40 acres and the wet-sand beach area would 
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expand by -1.3 acres, but would be displaced seaward of its pre-nourishment position. The areas of 
nearshore and offshore bottom are expected to remain nearly equal to existing conditions but be 
displaced seaward by the width of the dry beach (Fig 4.1). 

The overall shape and morphology of the beach after nourishment and adjustment is expected to be 
similar to natural profiles along Hatteras Island. As wave energy varies through the year, the nourished 
beach is expected to respond in much the same way as a natural beach. The visible beach would widen 
during low wave conditions in the summer and narrow during high waves in winter. Alternative 3-
Summer Construction would provide roughly twice the volume of sand compared with Alternative 2-
Winter Construction, thereby leaving a broader beach area to dissipate wave energy before reaching the 
foredune. The greater beach width is expected to provide longer duration, storm-damage reduction 
benefits and more extensive and improved nesting habitat along the upper beach. 

Dredging efficiency under Alternative 3-Summer Construction is expected to be much greater than 
Alternative 2-Winter Construction and comparable to efficiencies achieved at Nags Head (CSE 2012). 
Daily production at Nags Head (2011) averaged -42,000 cubic yards per day during the first three 
months of construction (24 May-27 August). One hopper dredge operating for three months and one 
suction cutterhead dredge operating for -1.5 months accomplished -3.8 million cubic yards under 
similar distances between the borrow area and the beach (CSE 2012). 

The Applicant anticipates that Alternative 3-Summer Construction would be constructed during an 
-2.5 month period using some combination of hopper and suction cutterhead dredges depending on 
dredge availability and the contractor's plan for most efficient construction. The borrow area is 
sufficiently large to accommodate two dredges, particularly hopper dredges which alternate excavations 
and pump out. Assuming two dredges are used and average daily production is -42,000 cubic yards per 
day (counting-20% downtime for weather and mechanical delays), 2.6 million cubic yards could be 
placed in -62 days. As previously discussed in Chapter 2, work would proceed in sections from two 
landing points, with -200-300 feet completed per day. 

Sand placement operations by hopper or suction cutterhead dredge involve the same methods and 
impacts along the beach. A large-diameter (-30 inch), submerged pipe would cross the surf zone and 
connect to elbows and valves at the edge of the beach. After an initial platform of sand is pumped into 
place and shaped by bulldozers, lengths of steel shore pipe (typically 40 feet long; 30 inches in diameter) 
would be rammed into the connectors and run parallel to the beach. A splitter placed at the end of the 
pipe would spread the slurry allowing a cone of sand to fall out. Water and fines would drain back to the 
surf. 

In projects where the borrow material is fine sand with significant proportions of silt, training dikes are 
sometimes used to confine the discharge and reduce the extent of turbidity plumes. Training dikes 
consist of sand pushed up along the seaward edge of the nourishment template, leaving a shallow basin 
in between the existing beach and the dike. This channels the slurry, confines turbidity, and helps retain 
sandy material. As sand accumulates near the pipe end, bulldozers continually shape the mound to the 
grades and slopes specified in the project design. 
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Buxton "Habitat" Area Map 

Existing Condition 

Habitat CAHA Area Buxton Area Total Area (acres) 

Backshore 13.0 5.0 18.0 

Foredune 23.5 4.9 28.4 

Dry Beach 10.0 3.4 13.4 

Wet Beach 12.5 4.7 17.3 

Nearshore Bottom 77.5 31 .8 109.3 

Offshore Bottom 86.1 24.0 110.1 

Total 222.6 73.9 296.5 

Projected Post Project Condition 

Habitat CAHA Area Buxton Area Total Area (acres) 

Backshore 13.0 5.0 18.0 

Foredune 23.5 4.9 28.4 

Dry Beach 50.6 19.5 70.1 

Wet Beach 13.8 5.2 19.0 

Nearshore Bottom 77.5 31.8 109.3 

Offshore Bottom 86.1 24.0 110.1 

Total 264.5 90.5 354.9 

Atlantic Ocean 

3,000 0 6,000 
.. .:::::::i .. c:::::. .......... Feet 

FIGURE 4.1 Map of Proposed action area around Buxton. Inset table lists existing areas in acres between the indicated 
contours according to the key. The actual borrow area would be -300 acres of the -450-acre potential borrow area. 
Parts of the borrow area would be buffered to avoid bottom debris (See Appendix F - Cultural Resources) Post 
nourishment habitats would initially increase over the dry and wet beach. More seaward habitats would maintain the 
same area. but be displaced offshore. Post-project condition is projected prior to foredune build up by wind. CSE data 
show n is based on latest survey (October 2014) of Proposed Action Area. It is overlain on NOAA map, which reflects an 
earlier shoreline condition. 
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When a nourishment section is determined to contain the design volume, another length of shore pipe 
is added, shifting the pumpout point -40 feet. Projects which involve coarse sand free of muddy material 
can be built efficiently with negligible sand losses and little turbidity without training dikes (Great Lakes 
Dredge & Dock Co, B. Hansen, Vice-President, pers. comm., March 2011). The 2011 Nags Head project 
did not use training dikes (CSE 2012). However, at the direction of USFWS, training dikes may be used 
for the Buxton project. 

Some sections of the proposed project would involve initial berm widths >300 feet wide at placement. 
For these areas, the discharge pipe would be split using Y-valves and more than one pumpout point 
would be used across the section. For example, three pipes connected to the primary discharge line may 
be used in the active work zone with the inner line building the first-100-foot width, the second 
working a middle section, and a third working the outer section of the nourishment berm. Pumpout 
would be alternated among the two or three pipes until the full section is complete. As work progresses 
alongshore, the Y-valves would be moved with the active work zone leaving a single pipe along the 
completed sections. This trunk line would be left in place while the rest of the reach (-25 % of the 
project length) is being constructed. The active work zone where multiple lengths of pipe occur across 
the beach typically extends-600-800 feet. The active pumping zone typically extends -300 feet 
alongshore. On a given day, between 200 and 300 feet of nourished beach would be completed. 

The active work zone would be cordoned off for safety but unnourished sections of beach within -200 
feet ahead of the work area would remain open for public use and would be free of equipment. As soon 
as a nourished section is completed and the safety fence is moved to the next work area, the nourished 
beach would be opened to the public. That section of beach would have a single pipe (trunk line) 
running the length of the section back to the landing pipe from offshore. Sand ramps would be 
constructed across the pipe every 100-200 feet to provide ingress and egress for equipment and the 
public. The pipe connection points would remain uncovered to allow daily inspection for leaks and to 
provide access to plug leaks using gaskets and wedges. 

Assuming the proposed project is constructed from two pipe landing points in four discrete sections 
(i.e. four-4,000-foot-long beach segments to accomplish 15,500 feet), the length of exposed trunk line 
along completed sections open to the public would range from a few hundred feet to -3,500 feet. If two 
dredges are used, two active work zones may be operating at the same time from each landing point. 
While this is unlikely during the majority of the project duration, it may be necessary to maintain 
efficiency or shift the active work zone away from areas where nesting activities are occurring. Shifts of 
the active work zone would be coordinated with NPS officials to minimize impacts where threatened or 
endangered species may be present. 

Upon completion of a project reach and confirmation of nourishment volumes in place, all pipe and 
equipment would be shifted to the next reach. The nourished reach (-4,000 feet long) would be final 
graded to remove tire tracks, mounds, depressions, and escarpments. Under Alternative 3-Summer 
Construction, a 4,000-foot reach would be completed in -2-3 weeks and would involve average 
placement volume of -650,000 cubic yards. 

The Applicant proposes to vary the nourishment volumes and constructed beach width systematically 
as illustrated in Figures 4.2 and 4.3. Figure 4.2 is a conceptual diagram representing a generic length of 
beach where a central reach like the Proposed Action Area has a major sand deficit. The critically 
eroded area would receive a volume to replace the sand deficit plus additional volume to serve as 
advance nourishment. This latter volume provides a reservoir to accommodate average annual erosion 
losses (-115,000-130,000 cubic yards per year) for a number of years before the deficit volume is 
impacted. As Figure 4.2 implies, the nourishment would be expected to spread laterally toward 

Buxton, Dare County, NC 128 EA - 15 September 2015 



COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

unnourished areas where the profiles have more sand. Some volume would also be expected to shift 
downcoast (south) each year under normal transport processes (Appendix A). 
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Figure 4.2. Formulation of alternative nourishment plans for Buxton was based on the general concept of replacing a 
deficit volume (in red) along critically eroded sections to achieve a target minimum volume (green dashed line 
correspond ing to 800 cubic yards/foot) everywhere plus an advance nourishment volume (in tan) to accommodate average 
annual losses. The shoreline salient (bulge produced by nourishment) is expected to erode and feed sand to adjacent 
unnourished sections of beach. The diagram shows the unit profile volume (cubic yards/foot) on they axis versus t he 
alongshore position on the x axis. The bottom line represents the critically eroded section of beach with unit volume 
minima (i e maximum deficit) in the middle of the graph. The upper line shows the target volume (smoothed) after 
nourishment with a portion of the new sand (in red) representing the deficit and the other portion (in tan) representing 
advance nourishment. Over time, the nourishment sand is expected to migrate north and south, away from the crit ically 
eroded zone. 

The Applicant's design analyses, using volumetric data and computer modeling, indicate the optimal 
nourishment configuration for the Proposed Action Area should include large volumes along the 
Seashore (Appendix A-Littoral Processes). By placing sand upcoast of the most critically eroded area, 
project longevity would be greater. Figure 4.3 shows the proposed nourishment plan for Buxton with 
diminishing volumes (width) at the ends of the project and maximum volumes generally near the 
boundary between the Seashore and Buxton Village. Thus, the proposed fill configuration would 
provide end tapers and gradual transitions between the existing beach and the nourished area. The 
variation in section volumes is similar to the design approach at Nags Head and the 2014 emergency 
nourishment at Pea Island/Mirlo Beach (Rodanthe) under the direction of the USACE (2013a). 

Under Alternative 3-Summer Construction, the advance nourishment volume would be much greater 
than Alternative 2-Winter Construction. Assuming 2.6 million cubic yards can be accomplished under 
the Applicant's available budget, up to 1.7 million cubic yards would be available to offset annual 
erosion losses before the Proposed Action Area returns to a deficit volume condition (Appendix A). The 
Applicant projects that Alternative 3-Summer Construction would provide up to 10 years of erosion 
protection (assumes average losses totaling 170,000 cubic yards per year which is 20-50% higher than 
the estimated historical erosion rates). The Applicant plans to track nourishment performance and loss 
rates by annual surveys and sand volume calculations during the life of the project. 
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COASTAL RESOURCES (INCLUDING LITTORAL PROCESSES) 

the possibility of a dune breach or barrier-island breach and produce direct, local, and long-term 
benefits for up to one decade. 

Cumulative Impacts on Coastal Resources 

Hatteras Island and other Dare County beaches are parts of a continuous barrier-island system 
extending along the 326-mile-long North Carolina coast. Barrier islands exist through the buildup of 
sand by waves. Therefore, actions which add new sand to the beach system help maintain the integrity 
of the islands. Over long geologic time scales, barrier islands would tend to migrate landward or 
disintegrate under rising sea levels (Swift 1975). However, if the rate of sediment supply exceeds the rate 
of sediment losses (erosion), and sea level fluctuates at low rates, barrier islands would be preserved and 
even build seaward in some areas (Hayes & Michel 2008). If no new sediment is gained along barrier 
islands and sea level rises, the volume of sediment on the visible portion of the barrier island would 
diminish. 

It can be shown that addition of-1 cubic yard of non-littoral sand to the beach system creates -1 square 
foot of beach area (CERC 1984). Beach nourishment is typically implemented along erosional beaches 
where development and infrastructure are at risk to erosion. The volume added would generally not 
remain in the action area indefinitely, but it would be conserved locally or regionally, moving to other 
segments of beach, into the dunes, or into inlets and shoals. The three alternatives evaluated for Buxton 
would add zero square feet, -1.3 million square feet, or-2.6 million square feet of beach area. 
Alternative 2 would provide -30 acres and Alternative 3 would provide -60 acres of new beach front 
area. Alternative 1 has no impact on littoral sand supply. 

Other nourishment projects executed or planned for the 70-mile-long Dare County shoreline north of 
Cape Point between 2010 and 2020 include Nags Head (2011, 4.6 million cubic yards), Rodanthe (2014, 
1. 7 million cubic yards), Duck (planned 2016, 1.06 million cubic yards), Kitty Hawk (planned 2016, 1.91 
million cubic yards) and Kill Devil Hills (planned 2016, 0.915 million cubic yards). Combined, these 
projects potentially add-10.2 million square feet (-234 acres) ofbeachfront area north of Cape Point. At 
placement, projects completed or planned from 2010 to 2020 would impact a total of-19.9 miles. The 
Buxton project (Alternative 3-Summer Construction) would increase these totals by-60 acres and 2.9 
miles. Therefore, all executed or planned projects in Dare County north of Cape Point between 2010 
and 2020 would impact-22.8 miles (33%) of the 70-mile-long shoreline and add up to 12.8 million cubic 
yards to the littoral sand budget. If the added sand eventually spread evenly over the 70 miles of 
shoreline by natural processes, it would advance the shoreline by-35 feet and offset erosion losses of 
that magnitude. 

The majority of impacted shoreline would occur north of Oregon Inlet. The two projects south of 
Oregon Inlet (Rodanthe and Buxton) would impact -4.8 miles of-38 miles (-13 % ) along Hatteras 
Island. These two sites are separated by -20 miles. The Rodanthe project (2014) and the Buxton project 
(2016) would be separated in time and space. Sand added along Rodanthe in 2014 is expected to erode 
and move downcoast in the littoral system, incrementally offsetting erosion in other areas over time. 
Such additions of sand would augment the littoral sand budget, provide a volume of sand to feed the 
dune system, and add protection to development and habitats. This would produce a noticeable 
beneficial impact on coastal resources with negligible impact on regional littoral processes. 

Beach widening by nourishment would provide a sand source for dune growth. Dune growth reduces 
the chance of a barrier breach or washover formation during storms. From the perspective of 
maintenance of the integrity of the barrier island, nourishment would provide a noticeable beneficial 
impact. However, from the perspective of maintaining or promoting erosional processes, dune 
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CHAPTER 4- ENVIRONMENTAL CONSEQUENCES 

breaches, barrier island breaches, and washovers, nourishment would produce a noticeable negative 
impact. The degree of impact to coastal resources would be directly proportional to the volume of sand 
added to the beach system by each project in Dare County. 

Washover barrier islands provide important habitat as discussed under Biological Resources. Currently, 
a substantial proportion of Dare County beaches north of Cape Point are being considered for 
nourishment for purposes of protecting existing infrastructure and development. However, nearly 50 
miles remains of undeveloped erosional barrier islands immediately southwest of Cape Point, including 
Core Banks and Portsmouth Island, two washover barrier islands in the Cape Lookout National 
Seashore. Therefore, the Rodanthe project and the proposed Buxton action would impact a small 
fraction of the barrier-island shoreline between Oregon Inlet and Cape Lookout, leaving a spectrum of 
barrier island conditions ranging from accreting sites with high dunes to eroding sites with low dunes 
and active washovers. 

Combined with the foreseeable future actions, including erosion elsewhere along Dare County Beaches, 
the No-Action Alternative would contribute a noticeable adverse increment to a long-term, regional, 
cumulative, adverse impact. Alternatives 2 and 3 would contribute a noticeable beneficial increment to a 
long-term regional, cumulative, adverse impact. Benefits from Alternative 2 would last for several years, 
whereas benefits from Alternative 3 would extend up to one decade. 

SAND RESOURCES 

Methodology 

NPS guidelines and North Carolina rules for beach nourishment sediment quality (15A NCAC 
07H.0312) call for use of sand that is similar in color, texture and grain size to the existing native 
sediment (NPS 2012a). The impact analysis and conclusions for possible impacts to sand resources are 
based on a detailed investigation of beach and offshore sand deposits in the Buxton Action Area, a 
review of existing literature and studies, experience with similar projects and professional judgment. 
Details of sand resource investigations are given in Appendix C ( Geotechnical Data) of this EA. 
Predictions about short-and long-term impacts are based on similar projects in the Hatteras Island and 
Bodie Island setting. 

Impacts of Alternative 1- No-Action 

Under Alternative 1-No-Action, sand resources along the Buxton Proposed Action Area would 
diminish. As erosion continues, infrastructure and development including NC 12 would be periodically 
damaged. Erosion has forced emergency protection measures including sand scraping, emergency sand 
bags, and dune reconstruction. These actions have altered the sediment size distribution in the dunes, 
leading to coarser grain sizes in comparison with unaltered sections of Hatteras Island. For example, 
mean grain size in the foredune along the Proposed Action Area is 0.515 millimeter (ten stations ranging 
from means of 0.373 to 0.682 millimeter) (Appendix C- Geotechnical Data). By comparison, dune 
samples along other beaches of the Outer Banks are typically 0.3-0.35 millimeter (USACE 2010). 
Continued erosion under Alternative 1-No-Action would lead to further scraping and manipulation of 
the profile and introduction of more coarse sediment in the dune. 

Coarser sediments in the dune increase drainage and modify freshwater retention, which interferes with 
natural propagation of dune vegetation. Coarser sediments in the Proposed Action Area compared with 
other Hatteras Island beaches, combined with emergency sand bags, have produced a steeper profile 
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SAND RESOURCES 

and have led to higher wave runup relative to runup over wide beaches (McNinch et al. 2012). The 
narrow, dry-sand and wet-sand beach in the central part of the Proposed Action Area around the 
Seashore/Buxton Village boundary is a zone of chronic wave overtopping and flooding of NC 12 and 
developed property. Such flooding would continue at increased frequency. Minor storm events would 
carry coarse granular sediments from the lower beach face to the back.shore, changing the character of 
sediments across the profile relative to unmanipulated segments of Hatteras Island. 

Alternative 1-No-Action would have a moderate adverse impact on the sand resources in the Proposed 
Action Area and would continue to modify the character of the sediment distribution across the profile 
due to emergency manipulations in comparison with unmanipulated reaches of Hatteras Island. 
Because of the potential loss of beach area, continued manipulation of the foredune to restore access 
along NC 12 after storms, and the likelihood of more emergency sand bags to protect threatened 
structures, Alternative 1-No-Action would result in moderate, long-term adverse impact on sand 
resources in the Proposed Action Area. While erosion would likely result from natural processes, it 
would induce further emergency actions to protect property and infrastructure including NC 12. 

Impacts of Alternative 2-Winter Construction 

Under Alternative 2-Winter Construction, up to 1.3 million cubic yards of non-littoral sand would be 
removed from an offshore shoal and added to the beach zone within the Proposed Action Area. A high 
density of borings (-1per12 acres) in the borrow area, yielding over 120 sediment samples in the upper 
8-9 feet of substrate, indicate general vertical and horizontal consistency in sediment quality (Appendix 
C-Geotechnical Data). Color, mean grain size, percent gravel, and percent shell are relatively uniform 
within the portion of the sand search area targeted for excavations (see Fig 3.10). Composite samples to 
4, 6, and 8 feet of section show vertical homogeneity, which means excavations to a range of depths (not 
to exceed 7 feet of substrate) would leave similar underlying sediments. The color of sediments in nearly 
all cores is similar to native beach sediments and characteristic of well-oxygenated waters. Fines, such as 
clays and silts, are generally absent or found only in trace amounts in the core samples. The general lack 
of mud or organics is reflected in sediment color, lack of flaser bedding (Reineck & Singh 1976), or 
other indicators of cyclic sedimentation during quiescent periods. The borrow area is exposed to high 
waves which naturally winnow fine-grained material from the deposit and limit natural turbidity. 

Winter dredging operations would likely be limited to ocean-certified hopper dredges because of high 
wave conditions between December 1 and March 31. Hopper dredges typically would lower two drag 
arms to the bottom along either side of the vessel. Each drag arm contains a suction head and piping 
which jets water into the substrate to liquefy the sediments. Suction pumps then draw slurry into the 
hopper of the vessel. The sediment-water slurry fills the hold during the initial 10-15 minutes of 
excavation then water and any fine-grained material that is present begin to overflow through scuppers. 
During the remainder of each hopper loading (-30-60 minutes), water and fines continue to discharge 
overboard while coarser material settles in the hopper. The net result is an incrementally coarser grain 
size in the hopper relative to the in-situ sediments excavated. Material in the hopper is what ultimately 
is pumped to the beach. 

Because the borrow area is generally free of mud, the majority of sediments lost overboard during 
excavation is likely to be in the coarse silt to very fine sand range (i.e. <0.1 millimeter diameter). The 
composite characteristics of the borrow sediments are expected to be in the narrow ranges of 0.45-0.4 7 
millimeter (mean diameter), 2.3-2.8% gravel (defined as mean size >2 millimeters), and 14.2-15.1 (Yo shell 
for composites to 4, 6, and 8 feet or all samples (see Table 3.2 and Appendix C). 
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Borrow sand would be discharged along the seaward edge of the dry-sand beach. The visible beach in 
the Proposed Action Area tested 0.44 millimeter mean diameter in August 2013 (24 samples) and 0.58 
millimeter mean diameter in October 2014 (Appendix C). The borrow area would provide sediments 
similar to conditions observed on the visible beach in summer within the Proposed Action Area but 
somewhat finer than fall post-storm conditions. Nearshore sediments in the Proposed Action Area are 
generally <0.3 millimeter mean diameter from the outer bar to -24 feet NAVD. However, sediments in 
the trough presently test >2 millimeters mean diameter. The borrow sediments would be much finer 
than the native trough samples but coarser than the nearshore samples. 

The borrow sediments, after mixing with native sediments across the littoral profile in the Proposed 
Action Area, are expected to incrementally reduce the variation in grain sizes from the foredune to deep 
water. Finer sands within the size distribution are expected to be sorted by wind and naturally shift to 
the toe of the foredune or move offshore. The net result after profile adjustment would be coarser 
sediment on the berm and wet-sand beach similar to existing conditions. Sorting and mixing of native 
and borrow sediments would preserve similar variations in grain size across the profile but 
incrementally shift sizes closer to those of other Hatteras Island beaches. The Applicant proposes to 
track the evolution of sand sizes via post-project sampling using state standards for beach nourishment 
sediment sampling. 

Alternative 2 would produce a moderate, long-term, adverse impact in the borrow area by removing up 
to 1.3 million cubic yards of sand resources. The impact area would be -300 acres and involve a 
reduction in average shoal elevation (increased depth) of -2.5-3 feet within the excavation boundaries. 
This volume represents -10-15% of the shoal volume in the upper -8 feet of substrate. Alternative 2 
would produce a minor, long-term (several years), beneficial impact along the beach by addition of up 
to 1.3 million cubic yards of beach quality sand. Upon mixing with native sediment and adjustment of 
the profile, the sediment quality in the beach-dune system within the action area is expected to change 
incrementally and become more similar to that of unmanipulated profiles along Hatteras Island. The 
added sand resources along the beach would provide long-term, indirect benefits downcoast, as new 
sand in the action area erodes and is transported toward Cape Point and Diamond Shoals. 

Impacts of Alternative 3 {Preferred Alternative) Summer Construction 

Under Alternative 3 (Preferred Alternative) Summer Construction, up to 2.6 million cubic yards of non­
littoral sand from the offshore borrow area would be added to the beach zone within the Buxton 
Proposed Action Area. Impacts to sand resources would be similar but greater than Alternative 2-
Winter Construction based on higher volumes. A total of 3 7 borings were obtained in and around an 
-450-acre, sand search area 1. 7 miles seaward of Cape Hatteras Lighthouse (see Fig 3.10). A total of 33 
cores are situated in the sand search area (1per13.6 acres). Following cultural resources surveys 
(Appendix F, Cultural Resources), an -300-acre subarea within the sand search box was defined, leaving 
no-work buffers around magnetic anomalies which may represent debris and cables on the ocean floor. 
This subarea (Fig 4.4) would be the maximum area of impact. It is represented by 28 borings ( 1 per -11 
acres). 

Appendix C (GeotechnicalData) provides detailed sediment quality for all borings. As Figure 3.10 
illustrated, general spatial and vertical uniformity of sediment exists within the proposed borrow area. 
Excavations to variable depths (not to exceed 7 feet below existing grade) would leave similar sediments 
exposed on the bottom. Based on the consistency of sediment quality in and around the borrow area 
and negligible mud in the shoal deposit, sediments which infill depressions after dredging are expected 
to be similar in size, color, and shell content as the pre-dredging conditions. 
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Borrow Area Coordinate Chart 

Description 
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The proposed borrow area is located in similar water depths and distance offshore as the borrow areas 
used in the 2011 Nags Head project. Information on pre- and post-project sediment quality at that site is 
contained in Appendix E (Biological Monitoring). The Nags Head borrow area showed non-significant 
differences in sediment quality in nearly all post-project samples obtained during eight seasonal 
sampling events relative to nearby control stations. Based on similarities in sediment quality between the 
proposed borrow area and the Nags Head borrow area, post-project sediments are expected to show 
negligible differences after dredging and equilibration of the bottom. 

Alternative 3-Summer Construction would approximately double the volume of new sand added to the 
beach in the Proposed Action Area compared with Alternative 2-Winter Construction. The additional 
volume would increase longevity of the project and serve as a larger source of sand to feed downcoast 
areas of the Seashore. Natural sorting of grain sizes would involve the same processes as described for 
Alternative 2-Winter Construction. However, the volume of new sand shifted into the backbeach and 
foredune would be greater and thereby would provide longer term benefits of beach restoration. 

Alternative 3-Summer Construction would reduce the volume of sand in the targeted offshore shoal by 
-25%. This depletion of offshore sand resources would be balanced by the increase in beach volume 
within the project beach. The proposed, shoal-borrow area represents-2% of similar shoal areas off 
Hatteras Island inside the 3-mile limit (i.e. state waters). Because the project would remove <25 % of the 
shoal volume, the impact on shoal sand resources is expected to be <0.5% of the total shoal volume in 
the region. 

USACE (2000) identified a 7-mile-long shoal in state waters off Nags Head and estimated it contained 
-100 million cubic yards of beach-quality sand. The 2011 Nags Head project removed -4.6 million cubic 
yards (-4.6%) from the shoal. Byrnes et al (2013) located a similar shoal in federal waters off Nags Head 
and estimated that deposit also contained-100 million cubic yards of beach-quality sediment. The shoal 
areas off Nags Head, combined, are smaller than Diamond Shoals, providing a measure of potential 
sand resources remaining in the vicinity of the Proposed Action Area. Offshore shoals like the proposed 
borrow area are relict deposits accumulated during lower stands of sea level. They are generally 
positioned too far offshore and in water too deep for natural exchange with the beach at decadal-to­
century time scales. 

Alternative 3-Summer Construction would have a moderate, long-term, adverse impact on the sand 
resources in the borrow area by removing up to 2.6 million cubic yards of sand resources. It would have 
a moderate beneficial impact on the sand resources along the beach. Based on the sediment quality in 
the borrow area, nearly all material pumped to the beach is expected to remain in the littoral zone for 
decades, thereby feeding sand to the downcoast beach (i.e. Cape Point area) and Diamond Shoals as 
erosion continues in the Proposed Action Area. 

Sand Resources Impact Summary 

Alternative 1-No-Action would have no impact on offshore sand resources. However, continued 
erosion would have a minor adverse impact on sand resources along the beach within the Proposed 
Action Area. 

Alternative 2-Winter Construction would have a moderate adverse impact on sand resources in the 
borrow area. This would be balanced by a long-term (several years) beneficial impact on sand resources 
along the beach in the Proposed Action Area. Sand resources added to the beach zone would ultimately 
contribute by natural processes to dune growth and downcoast accumulation with the majority of the 
nourishment sand eventually shifting to Cape Point and Diamond Shoals. 
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WATER QUALITY 

Alternative 3-Summer Construction would provide approximately twice the impacts of Alternative 2, 
because of a doubling of the sand resources involved. Otherwise, adverse and beneficial impacts would 
be similar. 

Cumulative Impacts on Sand Resources 

Nourishment projects executed or planned in Dare County north of Cape Point between 2010 and 2020 
would potentially impact -2,880 acres of offshore bottom and remove up to 12.8 million cubic yards. 
Two borrow areas in state waters totaling 480 acres (out of 575 acres permitted) were impacted during 
the 2011 Nags Head project (CSE 2012). The Rodanthe Project impacted <400 acres of offshore bottom, 
and the Duck, Kitty Hawk, and Kill Devil Hills projects are anticipated to impact much less than the 
-1,700 acres offederal offshore bottom which is being proposed for future excavation (CPE 2015). The 
proposed Buxton Project would impact up to 300 acres. These areas, though imprecise, represent-2<Yo 
of the ocean bottom within state waters of Dare County north of Cape Point, or 1 % of the ocean bottom 
out to a distance of -6 miles offshore. The Duck, Kitty Hawk, and Kill Devil Hills projects are proposing 
borrow areas in federal waters -4-6 miles offshore (CPE 2015). There are -420 square miles (-270,000 
acres) of ocean bottom out to 6 miles off Dare County north of Cape Point. 

USACE (2000) and Byrnes et al (2003) identified potential, beach-quality sand resources off Dare 
County north of Oregon Inlet totaling -200 million cubic yards. The projects north of Oregon Inlet 
between 2010 and 2020 would remove up to-8.5 million cubic yards (-4.3%) of the estimated sand 
resources from those areas. The completed or planned nourishment projects along Dare County north 
of Cape Point between 2010 and 2020 would remove a small fraction of the available offshore sand 
resources. Placement of sand along the beach would add up to 12.8 million cubic yards to the littoral 
budget. The majority of projects completed or planned would be north of Oregon Inlet. No projects are 
anticipated to occur between 2010 and 2020 between Cape Point and Cape Lookout. If implemented at 
the maximum sand volume under Alternative 3-Summer Construction, the Buxton project would 
produce a noticeable but incremental reduction in offshore sand resources within state and federal 
waters off Dare County and would produce a noticeable but incremental increase in beach sand sources 
along Hatteras Island. 

Other impacts to sand resources along the beach in Dare County during the 2010-2020 decade would 
likely include minor additions of sand from inland sources, including potentially Hatteras and Bodie 
Island deposits on NC 12 after storms. Such import of sand from inland to repair roads or fill breaches, 
as well as volumes transferred from storm deposits on NC 12 back to the dune, would likely be a small 
fraction of the planned or executed nourishment projects. Sand transfers from the road back to the 
beach after storms would potentially introduce non-beach-compatible material-a noticeable adverse 
increment to the overall cumulative impacts to beach sand resources along Dare County Beaches north 
of Cape Point. Alternative 2 and 3 would contribute a noticeable adverse increment to the overall 
cumulative impact to offshore sand resources, with Alternative 3 producing roughly twice the increment 
of Alternative 2. Alternative 2 and 3 would contribute a proportionally noticeable beneficial increment 
to the overall cumulative impact of beach sand resources. 

WATER QUALITY 

Methodology 

The analysis of water quality within the study area is based on review of existing data and literature for 
the project area. 
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CHAPTER 4 - ENVIRONMENT AL CONSEQUENCES 

Impacts of Alternative 1-No-Action 

Under Alternative 1-N a-Action, ongoing erosion in the Proposed Action Area would periodically 
encroach on development and NC 12. These natural actions would release contaminants like oil and 
grease from the highway, or create debris from buildings which would enter the surf zone, contributing 
to non-point-source pollution (NPS). These events would be small-scale and episodic, and have a 
negligible to minor adverse impact on water quality in the Proposed Action Area. The frequency of such 
events would likely increase under Alternative 1-No-Action as erosion worsens, but would not produce 
adverse long-term impacts on water quality due to rapid dilution and low concentration of 
contaminants in the surf zone. The overall water quality along the Proposed Action Area would remain 
within historical limits and the normal range of conditions between storms and fair-weather periods. 
Turbidity levels would remain a function of wave action and natural runoff during rain storms. 

Impacts of Alternative 2-Winter Construction 

Under Alternative 2-Winter Construction, beach nourishment would produce turbidity in the offshore 
borrow area and in the area of active beach filling. Dredging mobilizes unconsolidated sediments and 
places them in suspension in the water column, which can have detrimental effects on marine organisms 
present in the area (Michel et al 2013 ). Sediment suspensions in the surf zone or over high-energy 
shoals, such as the proposed borrow area, tend to be intermittent with rapid settling of sandy material 
(Komar 1998). Settling velocities of sand-sized particles (-0.1-2 millimeter diameter) are roughly in the 
range 1-20 centimeters per second in quiet water. Thus, settling occurs in seconds to minutes for sand­
sized particles in the range of depths typical of the Proposed Action Area including the borrow area. 

Fine-grained material (e.g. silts and clays) has much slower settling velocities and may remain in 
suspension for hours or indefinitely under conditions of natural vertical mixing and resuspension 
(Adriaanse & Coosen 1991). Suspended particles may interfere with biological processes including 
respiration and reproduction. Filter-feeding organisms typical of the nearshore, such as polychaete 
worms, mollusks, and amphipods, may be adversely impacted by high turbidity. Turbid waters also 
diminish light penetration and can adversely impact photosynthesis and the activity of phytoplankton. 

Hopper dredging produces sediment plumes associated with the operation of drag heads as well as 
overflow during loading operations (Herbich 1975). Plumes at drag heads are typically localized at the 
bottom and do not extend through the water column to the surface (LaSalle et al 1991). Plumes 
associated with overflow may extend further because of the greater fall distances to the bed, as well as 
the continuous motion of the ship. Plumes have been reported to extend 1,600-4,000 feet from the 
dredge (Hitchcock et al 1998). The length and shape of the plume depends on the currents and waves as 
well as the sediment grain size. 

For the proposed project, expected levels of turbidity are indicated by the background conditions and 
natural variations between storm and calm sea conditions. No riverine sources of fine-grained sediment 
have been identified in the Cape Hatteras area. Detritus, such as dead Spartina grass and clays, flushed 
out of Pamlico Sound via Oregon Inlet and Hatteras Inlet may be transported into the Proposed Action 
Area during storms. However, the general lack of fine-grained material in the littoral zone or in the 
borrow area (based on available cores) suggests existing conditions prevent accumulations of the type of 
material that is likely to remain in suspension for extended periods. The color of sediments in the 
proposed borrow area is similar to native beach sediments and further support this observation. While 
turbidity is likely to be elevated locally at the dredge during excavations and loading, the plume 
associated with the action is expected to be limited in extent and short-lived. Sediments released into 
the water column are expected to be >99(Yo sand-sized material, or coarser, based on the available 
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WATER QUALITY 

sediment cores (Appendix C). The predominance of sandy material in the proposed borrow area and 
oxygen-rich conditions indicate the Proposed Action would have negligible impact on dissolved 
oxygen, pH, or temperature. 

The coarse texture of proposed borrow sediment would minimize the spatial and temporal extent of 
sediment plumes around the dredge or at beach discharge points. The impact would be highly localized 
and temporary, returning to ambient conditions within minutes to hours of cessation of pumping. 
Sediment discharges would not elevate turbidity levels beyond the range of levels that occur during 
storm events. 

Alternative 2 would produce minor, localized short-term adverse impacts on turbidity in the borrow 
area and at the active discharge point along the beach. It would produce imperceptible, local, short-term 
changes in dissolved oxygen, temperature, pH or salinity in the water column during construction. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

Under Alternative 3-Summer Construction, beach nourishment would produce similar impacts as 
Alternative 2. The greater volume involved with Alternative 3 means that a greater amount of fine­
grained material would enter the water column, even if the concentrations of silt and days are the same 
as Alternative 2. Higher daily production under Alternative 3 would produce incrementally larger 
suspensions. However, settling would be rapid, and the extent of plumes would be localized around the 
dredge and discharge point(s). At Nags Head, sediment plumes associated with the discharge were 
visible a few hundred yards in either direction alongshore (CSE 2012). The plumes were generally 
confined to the inner littoral zones inside the bar. At the cessation of dredging or between hopper loads, 
turbidity became more localized around the bulldozer work at the edge of the fill. 

One indicator of fine-grained material in borrow sediments would be a thin deposit of mud in 
depressions or tire tracks on the nourishment berm. These form where pools of slurry flow into an 
isolated swale before running into the surf zone. There were negligible puddles of mud on the Nags 
Head nourishment berm in 2011 (CSE 2012). Based on the similarity of borrow areas and sediment 
quality, mud lenses are not expected to accumulate at Buxton or produce long-term impacts such as 
cementation of sediments. Thin mud drapes over isolated depressions in the nourishment berm are 
more common where temporary dikes are used to contain the nourishment material and direct the flow 
parallel to shore. Where dikes are not used, the slurry tends to drain efficiently into the surf zone 
carrying fines away from the berm. The low fraction of fine-grained materials in the borrow area is 
expected to prevent any noticeable accumulations of mud or produce conditions whereby sediment 
compaction, cementation or quality varies substantially from ambient conditions. 

Under Alternative 3-Summer Construction, the course texture of proposed borrow sediments is 
expected to produce negligible adverse impacts on turbidity and water quality within the Proposed 
Action Area. The impacts would be highly localized and temporary, returning to ambient conditions 
within minutes to hours of cessation of pumping and beach grading operations. Sediment discharges 
would not elevate turbidity levels beyond the range of levels that occur during and after storm events. 

Like Alternative 2, Alternative 3 would produce minor, localized short-term adverse impacts on 
turbidity in the borrow area and at the active discharge point along the beach. It would produce 
imperceptible, local, short-term changes in dissolved oxygen, temperature, pH or salinity in the water 
column during construction. Impacts of Alternative 3 would be incrementally greater than Alternative 2 
because of the large borrow and nourishment volume. 
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Cumulative Impacts on Water Quality 

Water quality along the beaches of the Seashore and Dare County is considered to be high. Beach 
nourishment activities completed or planned for the period 2010 to 2020 involve offshore deposits 
which are predominantly beach quality sand. The deposits used at Nags Head (CSE 2012) and 
Rodan the (USACE 2013a) did not result in extensive turbid plumes during construction and conditions 
returned to normal after cessation of dredging. The sediment in the proposed borrow areas for Buxton, 
Duck, Kitty Hawk, and Kill Devil Hills is predominantly sand-sized material with low concentration of 
mud; therefore, turbidity levels are not expected to remain elevated over extensive areas or time during 
or after dredging. Natural erosion along Dare County beaches north of Cape Point is expected to 
continue into the future with certain limited reaches, such as Kitty Hawk (-3 miles) , south Nags Head 
(-2 miles), Pea Island (-5 miles), Rodanthe (-3 miles) and east Buxton (-2miles), exhibiting more rapid 
changes (NCDENR 2012). These erosion hot spots among others tend to be sites of dune breaches, 
washovers into NC 12, breach inlets during major storms, or encroachment on development. Ad hoc 
repairs and protection measures such as sand bags are likely to continue into the foreseeable future for 
purposes of maintaining vehicle access along NC 12 or protecting existing structures. Such events and 
emergency measures produce negligible to minor adverse impacts on water quality by releasing 
contaminants from roads or building materials as repairs are made. The No-Action Alternative would 
contribute an imperceptible adverse increment to long-term, negligible adverse cumulative impacts. If 
implemented at the maximum sand volume under Alternative 3, the Buxton project would produce an 
imperceptible, adverse increment to long-term, negligible adverse cumulative impacts on turbidity levels 
and water quality along Dare County beaches or the offshore zone. The impacts of Alternative 2 and 3 
would be indistinguishable from the normal fluctuations in turbidity associated with natural events. 

ESSENTIAL FISH HABITAT AND HABITAT AREAS OF PARTICULAR CONCERN 

Methodology 

The Sustainable Fisheries Act of 1996 identified the contribution of habitat loss and degradation on 
fishery declines and amended the Magnuson-Stevens Act to create a program to protect essential fish 
habitat (EFH). The Magnuson-Stevens Fisheries Conservation and Management Act [Section 305(b)(2)] 
mandates that all federal agencies consider the potential impacts of their activities on Essential Fish 
Habitat (EFH). Certain areas or zones within EFH categories are also considered to be Habitat Areas of 
Particular Concern (HAPC).These EFHs and HAPCs are discussed and evaluated in detail in Appendix 
D (Essential Fish Habitat), prepared for the proposed Buxton project. The Buxton EFH assessment 
analyzed effects of the proposed action, Alternative 3-Summer Construction, as that alternative would 
have the most effects on EFH/HAPC and on the species found in those habitats. For the purpose of 
analysis, the project vicinity is within 2 miles and the project area and Proposed Action Area is the area 
directly impacted by either the dredge activity or sand placement activity. 

Within the project vicinity, ten EFH categories and four geographically defined HAPC can be found. Of 
the ten EFHs, six are estuarine (emergent wetlands, submerged aquatic vegetation [SA V], oyster reefs 
and shell banks, intertidal flats, estuarine water column and seagrass) and four are marine 
(unconsolidated/shallow subtidal bottom, artificial man-made reefs, Sargassum, and water column and 
high-salinity surf zones). Of the HAPC, three are considered area-wide (Sargassum habitat, state­
designated areas ofimportance for managed species [PNAs or primary nursery areas], and submerged 
aquatic vegetation) and one is specific to North Carolina (Cape Hatteras sandy shoals). See Table 4.1. 
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Within the project area/action area three EFHs (no estuarine, but marine unconsolidated/shallow 
subtidal bottom, Sargassum, and marine water column and high salinity surf zones) and two HAPC 
(Sargassum habitat and Cape Hatteras sandy shoals) are found. The potential impacts to EFH/HAPC 
were evaluated through review of the literature and related data from similar projects. The thresholds of 
change for the intensity of an impact and duration are described earlier in document (see pg 120). 

Impacts of Alternative 1-No-Action 

Under Alternative 1-No-Action, conditions in the action area would be impacted in incremental and 
usually minor ways by ongoing erosion and emergency protection measures. The NC Department of 
Transportation would continue to manage NC 12 repairs as necessary following overwash events 
and inlet breaches as they occur. In overwash events, NCDOT most often bulldozes overwash sands 
from the highway and shapes the sand into dunes along the east edge of NC 12-an activity which 
would have no effect on Essential Fish Habitat or Habitat Areas of Particular Concern in the 
Proposed Action Area. However, an inlet breach could be considered a larger impact/change. 
Depending on the scale and dynamics of the breach, newly formed EFH could become stabilized and 
used by fish and/or their prey before the emergency solution could be permitted. Examples of 
solutions would be a temporary bridge or emergency beach nourishment, as was completed in 2014 
at the Rodanthe breach. New EFH could be impacted by either solution. 

Under Alternative 1-No-Action, the Buxton Village property owners would continue to apply for 
permits to add sand bags in front of threatened structures. The area currently sandbagged ( ~ 1,500 ft) 
may expand in length in the future under this alternative. Sand bags reduce the area of inner surf zone 
substrate for benthic organisms, and continued erosion tends to concentrate coarser sediments in the 
beach zone. This has the potential to modify the marine unconsolidated/shallow subtidal bottom EFH 
and change the conditions for benthic fauna to propagate and maintain similar population assemblages. 

Alternative 1-No-Action would have no direct effects on NPS management ofEFH, as no specific 
current NPS management activities are occurring in these EFH-identified habitats. However, part of the 
NPS mandate is to protect the natural resources within any park boundary, which would include some 
of the EFH found on the west side of NC 12. As the Seashore western boundary is usually considered 
to include 150 feet of Pamlico Sound, these back-barrier EFH resources under NPS protection could 
include emergent wetlands, submerged aquatic vegetation (SA V), oyster reefs and shell banks, intertidal 
flats, estuarine water column, and seagrass. Alternative 1-No-Action and the NPS approach to 
protection of these resources would allow natural processes such as overwash or inlet breaches to alter, 
bury, or bisect some of these back-barrier EFH. 

Alternative 1-N a-Action would have indirect, site-specific to local, long-term, minor adverse impacts to 
nearshore EFH/HAPC, but no impact on offshore EFH or HAPC. 
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Table 4.1 Listing of EFH categories and geographic HAPCs w ithin the project vicinity, indicating four categories of EFH that 
would be impacted by dredging operations and one that would be impact ed by sand placement activities. Of these impacts, all 
but one would be within acceptable limits. Unconsolidated, shallow, subtidal bottom (i.e. the borrow area) is the principal EFH 
that may be the most impacted. [W =within acceptable limits] 

PROXIMITY IMPACT ACTIVITY 

ESSENTIAL FISH HABITAT 
Project Project Dredge Sand 
Vicinity Impact Area Operations Placement 

Estuarine 

Emergent wetlands y N N N 

Estua rine scrub/shrub mangroves N N N N 

Submerged aquatic vegetation (SAV) y N N N 

Oyster reefs and shell banks y N N N 

Intertidal flats y N N N 

Aquatic beds N N N N 

Estuarine water column y N N N 

Sea grass y N N N 

Creeks N N N N 

Mud botto m N N N N 

Marine 

Emergent wetlands N N N N 

Unconsolidated/shallow subtidal bottom y y y y 

Live/hard bottoms N N N N 

Coral and coral reefs N N N N 

Artifici al/man-made re efs y N N N 

Sargassum y y w N 

Wate r co lumn & high salinity surf zones y y w w 
GEOGRAPHICALLY DEFINED HAPC PROXIMITY IMPACT ACTIVITY 

Area-wide 

Council-designated artificial reef special management zones N N N N 

Hermatyp 1c (reef-forming) coral habitat and reefs N N N N 

Hard bottoms N N N N 

Hoyt Hills N N N N 

Sargassum habitat y y w N 

State-de signated areas of im portan ce for managed species (PNAs) y N N N 

Submerged aquatic vegetation (SAV) y N N N 

North Carolina 

Big Rock N N N N 

Bogue Sound N N N N 

Pamlico Sound at Hatte ras/Ocracoke Islands N N N N 

Cape Fear sandy shoals N N N N 

Cape Hatteras sandy shoals y y w N 

Cape Lookout sandy shoa ls N N N N 

New River N N N N 

The Ten Fathom Ledge N N N N 

The Po int N N N N 
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Impacts of Alternative 2-Winter Construction 

Alternative 2-Winter Construction would have direct, site-specific, short-term minor to moderate 
impact on benthic organisms, the fish which prey upon those benthos, and other fish higher in the food 
chain which may be present in the three EFH and two HAPC categories found in the Proposed Action 
Area (marine water column and high-salinity surf zone EFH, the unconsolidated/shallow subtidal 
bottom EFH, Sargassum EFH, Sargassum habitat HAPC, and the 20-30-foot high Cape Hatteras sandy 
shoals HAPC (borrow area). The same three EFH's along the same -3 miles of beach as Alternative 3-
Summer Construction would be impacted although impacts to the offshore HAPC (Cape Hatteras 
sandy shoals) would be about 50% less than Alternative 3-Summer Construction (average dredge depth 
2.5-3 feet with Alternative 2-Winter Construction). 

Dredging of any kind would result in the direct removal of benthic habitat along with the infaunal and 
epifaunal organisms with limited motility in that habitat. Habitat removal would reduce both the 
number of individuals, number of taxa, and the biomass. This alternative would impact EFH/HAPC by 
modification of the HAPC bottom at the offshore borrow area (Cape Hatteras sandy shoal), burial of 
prey organisms for certain fish species in the surf zone EFH (marine unconsolidated/shallow subtidal 
bottom) during placement of up to 1.3 million cubic yards of sand, and introduction of more turbidity 
into the water column which would affect EFH (Sargassum and marine water column and high salinity 
surf zones) and HAPC (Sargassum habitat and Cape Hatteras sandy shoals). 

At any given time, only 600-800 feet of beach would experience active impacts and the intertidal zone 
EFH within the 200-300 linear feet of sand placement completed per day would become immediately 
available for benthic recruitment and use by fish. Additionally, areas in the borrow area untouched by 
the dredge would serve as refugia and recruitment sources.For the shoal, dredging would not impact 
the entire borrow area at once, and undisturbed area would be available for benthic recruitment as 
operations continued, helping the impact area to recover and provide habitat for fish use. These minor 
to moderate adverse impacts to the EFH/HAPC in the Proposed Action Area (beach and offshore) are 
expected to be short-lived, based on recovery rates for similar projects (Burlas et al. 2001, CZR/CSE 
2014 Appendix E) and expected conservation measures. 

Based on multiple studies of similar borrow areas and benthic populations recovery cited in Michel et al 
(2013 ), the effect of Alternative 2-Winter Construction on EFH/HAPC would likely be minor and 
short-lived because (1) areas of offshore sandy substrates like the proposed borrow area typically 
recover more quickly, and (2) areas of the borrow shoal would be left undisturbed which would serve as 
refugia and recolonization sources, and (3) mitigation measures during dredging would avoid creation 
of pits which could infill with finer sediments and help prevent rapid colonization by less desirable, 
successional benthic species. Geotechnical data (Appendix C) also indicate that underlying sediments 
remaining after excavation are likely to be similar in size, texture, and color as the existing substrate. 
Geotechnical data also indicate the dredged material proposed for placement on the Buxton beach is 
similar in size, texture, and color to the native beach which also helps to ensure benthic population 
recovery (Deaton et al 2010). Thus recruitment of a similar suite of benthic organisms is expected 
offshore and on the beach (see Appendix E-Biological Monitoring). Results from similar projects along 
with the similarity between native beach sands, borrow sands, and underlying sands in the borrow area, 
support the expectation that recolonization would be rapid (2-6.5 months for beach) (NMFS 2012). 

Compared to Alternative 1-No Action, winter construction would provide a wider dry-sand beach and 
restore a normal surf-zone profile along segments of the project area that have been modified by emer­
gency sand bags (with -1.3 acres of intertidal area added seaward of sand bags) for -3 years (beneficial 
direct, site-specific, long-term impact). This would increase the area of marine unconsolidated/shallow 
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Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

The potential adverse impacts of Alternative 3- Summer Construction on EFH/HAPC in the Proposed 
Action Area would be direct, site-specific, short-term, minor to moderate, and were summarized in 
Table 4.1. Only those habitats which would have the potential to be impacted (either a Y or W shown in 
the Impact Activity columns of Table 4.1) were discussed in further detail in Section 6.0 of the Buxton 
EFH assessment (Appendix D). 

Alternative 3-Summer Construction would impact the same three EFHs and two HAPCs as identified 
previously in Alternative 2-Winter Construction but over a slightly wider distance in the case of the surf 
zone EFH (-150 feet). Themarine water column EFH and HAPC in the offshore area would be -4-5 
feet deeper over the shoal post-removal of the sediment (average dredge depth of 5.5 feet) and like 
Alternative 2-Winter Construction, -75% of the offshore shoal would remain undisturbed if hopper 
dredges are used. However, in the summer, the dredge operator may elect to use some combination of 
hopper dredge and cutterhead dredge. The latter would dredge up to a maximum of 7 feet over an 
incrementally smaller footprint, leaving more of the shoal area undisturbed. As this alternative would 
provide approximately twice as much sand volume and would result in the widest beach in the 
Proposed Action Area, it would also produce greater impacts on the organisms in EFH/HAPC found 
within the Proposed Action Area. Active impacts on the surf zone EFH and borrow area HAPC would 
be as described in Alternative 2-Winter Construction. 

Since construction would occur in the late spring-summer timeframe (i.e. May-September) when 
benthic population densities and recruitment tend to be greater, more organisms would be present, and 
since the footprint is 50% greater along the beach than Alternative 2-Winter Construction, mortality 
and disruptions to organisms within these EFH/HAPCs would be higher than either of the other two 
alternatives under consideration. There would be a potential site-specific, moderate, beneficial impact 
for fish which may aggregate near the shoal as the surface of the borrow area shoal would likely have a 
more complex surface topography post-dredging which may provide more food and shelter for both 
prey and predator. Following construction and equilibration of the nourished beach, Alternative 3-
Summer Construction would provide site-specific, long-term, moderate, beneficial effects to species 
which use the EFH along the beach (both predators and prey) for -10 years. A reduced rate of erosion 
over the project life would provide more desirable nesting and foraging habitat for some species and 
allow for increased usage of those habitats. 

The same five minimization measures listed for Alternative 2 above would be applied to and integrated 
into Alternative 3-Summer Construction. 

Alternative 3-Summer Construction would have direct, site-specific, short-term, minor to moderate 
adverse impacts to nearshore (similar to Alternative 2-Winter Construction in footprint-length and 
construction practices, but less biological impact due to seasonal differences) and offshore EFH/HAPC 
(about twice the amount of excavation and additional beach width compared to Alternative 2-Winter 
Construction) . Indirect, long-term impacts to surf-zone EFH would be beneficial compared to the 
other two alternatives and would also have potential beneficial impact to Cape Hatteras sandy shoal 
HAPC by the addition of post-project habitat complexity. 

Cumulative Impacts on EFH/HAPC 

To determine the potential cumulative impacts, existing and anticipated future similar projects in the 
vicinity of the action area were considered. Potential projects identified as cumulative actions include 
planning or construction of beach nourishment projects that have been completed in the recent past, 
are currently being implemented, or are expected to be constructed in the near future. The shoreline 
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ESSENTIAL FISH HABITAT AND HABITAT AREAS OF PARTICULAR CONCERN 

Numerous actions around fisheries activities (e.g. legal and illegal bottom disturbing fishing gear) within 
state waters would continue, and potential future actions (offshore wind projects, offshore oil and gas 
seismic testing and drilling) all have the potential to adversely affect EFH/HAPC. 

If nourishment for the northern Outer Banks communities' projects (i.e., Duck, Kitty Hawk, and Kill 
Devil Hills) occur entirely in summer 2016 and Alternative 2-Winter Construction for Buxton also 
occurs in 2016, -11 miles of the 70-mile shoreline (or 16%) would be impacted in 2016 by nourishment 
activities which would affect not only the EFH/HAPC in the Buxton Action Area but also EFH/HAPC 
associated with the northern Outer Banks projects. If the northern Outer Banks beach nourishment 
projects are permitted as proposed (summer 2016), it would not occur at the same time as Alternative 2-
Winter Construction which would ameliorate cumulative temporal effects. 

If Alternative 3-Summer Construction and the three proposed northern Outer Banks projects occur 
entirely in summer 2016, the same 3 miles of Buxton beach and the same-11 miles within the 70-mile 
shoreline would experience short-term minor to moderate impacts as during Alternative 2-Winter 
Construction. However, the projects would occur during peak productivity for many species that use 
the affected EFH/HAPC. These 11 miles of potential beach nourishment would be slightly longer than 
the 10-mile Nags Head project permitted in summer 2011. However, while there is no separation 
between the Kitty Hawk and Kill Devil Hills portions ( 6.35 miles total length) of the proposed northern 
Outer Banks nourishment projects, there is a 6.11 mile gap between the northern taper limit for Kitty 
Hawk and the beginning of Duck project and an -55 mile gap between Kitty Hawk/Kill Devil Hills 
project and the proposed Buxton project end (northern taper). 

The effects of the three proposed northern Outer Banks nourishment projects, replacement of the 
Bonner Bridge, and continued use of bottom disturbing fishing gear when added to any of the three 
evaluated alternatives would cause imperceptible cumulative impacts. 

Conclusion 

Alternative 1-No-Action would allow erosion to continue which would result in future modification of 
the beach profile and surf-zone substrate. The impact on benthic fauna assemblages would be gradual 
over an extended period of time and would require scientific measurements to confirm. While 
Alternative 1 could have short-term minor to moderate effects to some back-barrier EFH categories in 
the vicinity of Buxton, these effects would be minor in light of the large amount of adjacent similar EFH 
available and could also be beneficial. Overall, Alternative 1-No-Action would not likely adversely 
affect any EFH or HAPC long-term due to the large amount of similar or same EFH/HAPC available 
nearby. Therefore, Alternative 1-N o Action would have indirect, site-specific to local, long-term, minor 
adverse impacts to nearshore EFH/HAPC but no impact on offshore EFH or HAPC and would 
contribute an imperceptible to noticeable, adverse increment to long-term, adverse cumulative impacts. 

Under Alternative 2-Winter Construction, while short-term minor to moderate effects from 
construction would occur, these impacts would be outside of either their recruitment window in the 
case of benthic organisms, or their growth and reproduction window in the case of some fish, or the 
migratory window in the case of many other fish present in other seasons. Under Alternative 2, the 
resultant wider beach would reduce the likelihood of overwash events and or an inlet breach compared 
to Alternative 1. The wider beach post-construction would likely eliminate or reduce potential impacts 
to the back-barrier EFH mentioned in discussion of Alternative 1. However, as beach nourishment 
would occur under Alternative 2, benthic organisms and fish present in the previously mentioned three 
EFHs and two HAPCs found in the Proposed Action Area would experience short-term, moderate 
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adverse effects (burial/mortality of non-motile organisms or forage disruptions from turbidity) by 
dredging in the borrow area and placement of those dredged sands on the beach. 

Therefore, Alternative 2-Winter Construction would have direct, site-specific, short-term, minor to 
moderate adverse impacts to EFH/HAPC offshore and nearshore. Indirect, long-term impacts to surf­
zone EFH and borrow area HAPC would be beneficial. Alternative 2-Winter Construction would 
contribute an imperceptible to noticeable adverse increment during construction to long-term, minor, 
adverse cumulative impacts of offshore sand borrow excavations and beach placement of excavated 
materials, replacement of the Bonner Bridge, and periodic Oregon Inlet dredging. It would contribute 
an imperceptible increment to noticeable long-term cumulative beneficial impacts associated with 
stable beaches. 

Alternative 3-Summer Construction would have similar comparisons to Alternative 1-No-Action as 
mentioned in Alternative 2-Winter Construction and the same benthic recovery expectations from 
sediment quality and dredge operation measures as described in Alternative 2 would apply. However, 
depending on which month the -2.5-month-long summer construction began under Alternative 3-
Summer Construction, short-term minor to moderate effects from construction would potentially 
occur during peak benthic recruitment (late summer) and high productivity (growth and reproduction) 
windows for various fish species which use the EFH/HAPC in the Proposed Action Area (beach and 
offshore). Coordination with representatives of the National Marine Fisheries Service (NMFS) and the 
North Carolina Division of Marine Fisheries (NCDMF) would continue throughout the life of the 
project in order to ensure that all parties are aware of any fisheries impacts. Additionally, both NMFS 
and NCDMF would be provided with information from any required project surveys, and development 
of detailed borrow area use plans would be coordinated with both agencies. 

Therefore, Alternative 3-Summer Construction would have direct, site-specific, short-term, minor to 
moderate adverse impacts to nearshore and offshore EFH/HAPC. Indirect, long-term impacts to surf­
zone EFH would be beneficial and offshore HAPC could also have indirect, long-term beneficial 
impacts. Alternative 3-Summer Construction would contribute an imperceptible to noticeable adverse 
increment to cumulative noticeable short-term adverse impacts of other offshore sand borrow 
excavations and beach placement of excavated materials, replacement of the Bonner Bridge, and 
periodic Oregon Inlet dredging. It would contribute an imperceptible increment to noticeable long­
term cumulative beneficial impacts associated with stable beaches. 

BIOLOGICAL RESOURCES 

General Methodology 

The Endangered Species Act (ESA) (16 USC 1531 et. Seq.) mandates that all federal agencies consider 
the potential impacts of action on federal lands on the species listed as threatened or endangered. If the 
National Park Service or USA CE determine that an action may adversely impact a federally listed 
species, consultation with the USFWS is required under Section 7 of the ESA to ensure that the action 
would not jeopardize the continued existence of the species, or result in the destruction or adverse 
modification of critical habitat. NPS Management Policies (NPS 2006) state that potential impacts of 
actions on federal lands would also be considered on state or locally listed species. 

The Applicant obtained a list of rare, threatened, and endangered species and designated critical habitat 
in dose proximity to the Buxton Action Area. Information on these species and habitats was provided in 
Chapter 3 and discussed in greater detail in Appendix B (Biological Assessment). The evaluated 
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BIOLOGICAL RESOURCES 

Table 4.2. Impact matrix under the three alternatives addressed in this EA for state and/or federally protected species with the 
potential to occur and proposed mitigation to offset impacts. 

Resource 
No-Action Alternative 2 Preferred Alternative 3 

Alternative Winter Construction Summer Construction 

PIPING PLOVER No impact to breeding, Temporary to short-term, negligible Temporary to short-term, negligible 
foraging, or resting habitat. impact from disruption of foraging impact from disruption of foraging 

Present year round on Potential beneficial effect areas. but not likely to adversely areas. but not likely to adversely 
NC Outer Banks; nests in should a breach occur and new affect. Fora ging habitat could be affect. Foraging habitat could be 
Seashore near tidal inlets tidal inlet habitat form. impacted, although historically impacted, although historically 
or overwash areas; no Potential beneficial effect 1f project area has limited foraging project area has limited foraging 
nests in pro1ect area. future overwash events build habitat. Any plovers resting in the habitat. No nests have been 

new breeding, foraging, or project area during construction reported within the project area 
resting habitat. No adverse would be temporarily displaced. No Any plovers resting in the project 
effect to critical wintering adverse effect to critical wintering area during construction would be 
habitat. habitat. Potential beneficial long- temporarily displaced. No adverse 

term impact to resting hab itat effect to critical wintering habitat. 
(wider dry beach) and foraging Potential beneficial long-term 
habitat (lower slope intertidal beach) impact to resting habitat (wider dry 
and critical wintering habitat by beach) and foraging habitat (lower 
downcoast migration of slope intertidal beach) and critical 
nourishment sediment. w intering habitat by downcoast 

migration of nourishment sediment. 
MIT/GA TION: Prescribed NPS 
surveys for use of the beach by 
piping plovers will occur into mid-
August and include the project area. 
No construction will occur within 
any NPS established buffers. 

ROSEATE TERN No impact to breeding or No impact to breeding or nesting No impact to breeding or nesting 
nesting habitat. Negligible habitat; d irect. temporary to short- habitat. Temporary to short-term. 

No nesting habitat or impact to resting habitat. term negligible impact to resting negligible impact from disruption of 
breeding occurs at habitat. Beneficial short-term impact resting and foraging areas for the 
Seashore; rare visitor to resting habitat (wider dry beach). rare visitor, but not likely to 
during migration May adversely affect. Any birds resting in 
through September. July the project area during construction 
record s within Seashore. would be temporarily displaced 

Beneficial long-term impact to 
resting habitat (wider dry beach). 

PEREGRINE FALCON No impact to breeding, Temporary to short-term, negligible Temporary to short-term. negligible 
foraging, or resting habitat. adverse impact from disruption of adverse impact from disruption of 

No nesting along NC foraging areas. Beneficial long-term foraging areas. Beneficial long-term 
coast; uncommon May impacts to forag ing and resting impact to foraging and resting 
to August; more habitat (wider dry beach) habitat (wider dry beach). 
common 1n October. 
Winter resident. 

BALD EAGLE No impact to breeding, Temporary to short-term, negligible Temporary to short-term, negligible 
foraging, or resting habitat. adverse impact from disruption of adverse impact from disruption of 

No nests in project area; foraging and resting areas foraging and resting areas. 
birds observed all 
months 1n Seashore, but 
more common 1n winter. 

RUFA RED KNOT No impact to foraging or Temporary, negligible impact, but Temporary, negligible, minor 
resting habitat not likely to adversely affect adverse impact, but not likely to 

No nesting in North Forag ing habitat could be impacted, adversely affect. Foraging habitat 
Caro lina, birds have although historically project area has could be impacted, although 
been observed in all limited foraging habitat. Beneficial historica lly project area has limited 
months 1n Seashore with long-term impact to resting habitat foraging habitat. Beneficial long-
highest numbers during (wider dry beach) and foraging term impact to resting habitat 
peak migration in April- habitat (lower slope intertidal (wider dry beach) and foraging 
May and August- beach). habitat (lower slope intertidal 
September. beach). 
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Table 4.2 (continued) 

Resource 
No-Action Alternative 2 Preferred Alternative 3 

Alternative Winter Construction Summer Construction 

AMERICAN 0YSTER(AT(HER Long-term, moderate adverse No impact. Species not normally Temporary to short-term, neg ligible 
impact to nesting habitat. present in this area during w inter. to minor adverse impact to nesting 

Common in Dare Coun ty Beach would even tually Beneficial long-term impact to birds. and foraging and rest ing 
all year with low become too narrow to support nesting hab itat (wider beach). areas. Beneficial long-term impact 
numbers in winter nesting to nest ing habitat (wider beach) 
months. Nests and MIT/GA TION: No construction 
breeds in Seashore. within 300 meters of active nests or 

chicks. 

COLONIAL WATERBIRDS Long-term, moderate adverse No impact. Birds not normall y Temporary to short-term, neg ligible 
(includes gu ll-bi lled tern. impact to nesting habitat. present in winter Benef icial long- to minor adverse impact to nesting 
common tern, least tern, Beach would eventua lly term impact to nesting habitat birds and disru pti on of foraging and 
and black skimmer) become too narrow to support (wider beach) . resting areas. Beneficial long-term 

nesting impact to nesting hab itat (wider 
All nest on NC beaches beach). 
includin g Seashore and MIT/GA TION: No construction 
w ithin project area . As a within 300 meters of active 
group , can be in project colonies. 
area from M arch to 
November. 

WILSON'S PLOVER Long-term, moderate adverse Temporary to short-term, impact Temporary, negligible, minor 
impact to nesting habitat. with negligible disruption of adverse impact. Foraging habitat 

Rare nester in Seashore; Beach would eventually foraging and rest ing areas could be impacted; histo rically, 
presen t March to become too narrow to support project area is low quality foraging 
October with occasional nesting. No nests in project hab itat . Beneficial long-term impact 
January or November area but a few nests have been to resting habitat (wider d ry beach) 
occurrence . documen ted elsewhere at and foraging habitat (lower slope 

Seashore. intertidal beach). 

SEA TURTLES Long-term, moderate adverse No effect during construction. Temporary, negligible to minor 
(includes green. impacts to nesting hab itat Project would occur outside of the impacts and likely to adverse ly 
hawksbill, Kemp 's ridley, Beach would eventually sea tu rtle nesting season. No affect. Nesting females could be 
leatherback, and become too narrow to support adverse effect on critical migratory distu rbed dur ing construction 
loggerhead) nesting Regu lar overwash habitat. Nesting beaches would activ1t1es within the project area. No 

would decrease nest success have long-term benefi cial impact adverse effect on critical migrato ry 
Some commonly nest 1n Potentia l beneficial short-term (wider beach and lower slope). ha bitat. Nesting beaches would 
Seashore; others never impact if breach occurre d have short-term negligible impact, 
to rarely, but may be which would allow new but beneficial long-term impacts 
present in pro1ect vicinity temporary access to back (wider beach and lower slope). 
waters. barrier habitats until the breach MIT/GA TION: No nigh t work or 

closed. A potentia l NC DOT night work using turtle friendly 
solution to a breach may lighting; night-time monitors must 
include a temporary bridge survey the beach area to be af fec ted 
which may have short-term on any given night before the daily 
adverse impact to turtles in the survey which must occur before 9 
area during construction. No am. Nesting surveys initiated by 15 
adverse effect on critical April for lea therback and 1 May for 
migratory habitat. others. Surveys would continue 

during project, conducted by 
personnel with prior experience and 
traintng, duly authorized and 
permitted by USFWS or NCWRC. 
Construction would not begin un til 
the daily survey is completed in any 
g iven area. All nests in project area 
to be relocated by NPS personnel as 
soon as possible after discovery, but 
no la ter than 9:00 am to location 
which ensures hatch success. Nests 
d iscovered after project completion 
in an area will no t be relocated if 
laid in location conducive to ha tch. 
(Continued next page.) 
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Table 4.2 (continued) 

Resource 
No-Action Alternative 2 Preferred Alternative 3 

Alternative Winter Construction Summer Construction 

SEA TURTLES All nests (in situ or relocated) must 
(cont1nued)FF be marked with stakes which delimit 

a 10-foot buffer zone around the 
nest and two on-beach markers and 
must be monitored daily Qualified 
NMFSIPRD-approved endangered 
species observer on dredge at all 
times would follow standard 
reporting procedures and would 
have authority to stop dredge 
operations if turtle observed in area 
of danger or in dredge screen, 
skimmer funnels, or drag heads. 

ATLANTIC STURGEON No adverse impact. Potential Temporary, negligible to minor impact Temporary, negligible to minor impact 
beneficial impact if inlet breach and likely to adversely affect due to and likely to adversely affect. due to 

Documented in project opens new access to Pamlico Soun1 potential disruption in early spring potential disruption 1n late spring durin< 
vicinity waters most all year; habitats. Duration of benefit would during inshore migration inshore migration. 
moves to freshwaters inshor depend on NC DOT response or MITIGATION: Conservation measures MITIGATION: Conservation measures 
to spawn 1n spring. length of t ime inlet rema ined open to minimize impacts or disruption to minimize impacts or disruption 

provided by NMFS during consultation provided by NMFS consultation will be 
wtll be followed. Qualified NMFS/PRD- followed. Qualified NMFS/PRD-
approved endangered spectes observer approved endangered species observer 
on dredge at all times who will follow on dredge at all times would follow 
standard reportmg procedures and has standard reporting procedures and 
authority to stop dredge operations if would have authonty to stop dredge 
Atlantic sturgeon observed in area of operations if Atlantic sturgeon 
danger or in dredge screen, skimmer observed in area of danger or in dredgE 
funnels, or drag heads. screen, skimmer funnels, or drag heads. 

SHORTNOSE STURGEON No impacts. Potential beneficial Temporary, negligible to minor Temporary, negligible to minor 
impact if inlet breach opens impact and likely to adversely affect, impact, but not likely to adversely 

Move to freshwater from new access to Pamlico Sound due to likely disruption in late winter affect. due to unlikely potential 
late winter to early habitats. Benefit duration or early spring during migration to disruption rn nearshore waters. 
spring; remains in depends on NC DOT response fresh and estuarine waters. 
estuarine and nearshore and how long inlet remains 
waters remainder of open. 
year. One (1) record 
from Pamlico Sound. 

SEABEACH AMARANTH Long-term, moderate adverse No impact. Potential beneficial long- No impact. Potential beneficial long-
impacts to potential habitat. term impact (wider beach above term impact (wider beach above 

No plants documented in Beach would eventua lly wrack line). wrack line) 
the Seashore since 2005; become too narrow to support; MITIGATION: NPS biologists survey MITIGATION: NPS biologists survey 
no records from project alternatively, regular overwash for the plant each year and if found, for the plant each year and if found, 
area. would increase potential steps to avoid the plant(s) would be steps to avoid the plant(s) would be 

habitat, a beneficial impact identified by NPS manager in identified by NPS manager in 
coordination with USFWS. coordination with USFWS. 

WHALES No impacts. Temporary, negligible to minor Temporary, negligible to minor 
impact. but not likely to adversely impact. but not likely to adversely 

F1nback and humpback affect. Noise avoidance could affect affect. Noise avoidance could affect 
migrate through 1n behavior of north Atlantic right behavior, depending on presence of 
winter; North Atlantic whale, depending on presence of prey species. 
right migrate through in prey species; could affect finback MITIGA TJON: Qualified NMFSIPRD-
spring and are found and humpback during winter approved endangered species 
closer to shore in spring, migration. observer on dredge at all times 
but can be in project MITIGATION: Qualified NMFS/PRD- would follow standard reporting 
vicinity throughout the approved endangered species procedures and has authority to 
winter months. observer on dredge at all times stop dredge operations if a whale is 

would follow standard reporting spotted in area of danger. 
procedures and has authority to 
stop dredge operations if a whale is 
spotted in area of danger. 
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Table 4.2. (continued) Impact matrix under the three alternatives addressed in this EA for state and/or federally protected 
species with the potential to occur and proposed mitigation to offset impacts. 

SPECIES WITH STATE PROTECTION ONLY 

Resource 
No-Action Alternative 2 Preferred Alternative 3 

Alternative Winter Construction Summer Construction 
DIAMOND BACK TERRAPIN Long-term, unpredictable, No impact. Temporary, negligible to minor 

moderate adverse impact to adverse impact due to potential 
Nests and forages in marsh existing potential hab itat. disruption when crossing NC 12; 
or back dune areas; Overwash could bury nests, young, such disruptions already occur from 
hibernates in back-barrier or adu lts and habitats, but may existing traffic. Project related t raff ic 
muds. No record from increase and build habitats further would be temporary and mostly 
w ithin project area . into the sound over time which confined to the beach where the 

could be beneficial. A breach may turtle is not found. 
destroy habitat if inlet became 
permanent. NC DOT post-overwash 
ma intenance activ1t1es (road 
scra ping and dune building) may 
have adverse impact to a tu rtle 
trying to cross the road . 

SEABEACH KNOTWEED Long-term, unpredictable, No impact. Potential beneficial No impact. Potentia l beneficial 
moderate, adverse impact to long-term impact (wider long-term impact (wider beach). 

Unpred ictable colonizer existing potential back-barrier beach). MIT/GA TION: NPS bto/ogists survey 
species found between habitat (existing foredune habitat MITfGA TION: NPS biologists for the plant each year and will 
wrack line and foredunes not suitable) Overwash could bury survey for the plant each year notify if found prior to construction; 
and overwash fans. No seeds and habitats, but may and w ill notify if found prior proper steps to avoid would be 
record from within project increase brackish and back barrier to construction; proper steps coordinated with NCNHP. 
footprint, but documented habitat or assist in seed dispersal to avoid would be 
in project vicinity (near the which could be beneficial coordinated with NCNHP. 
Cape Hatteras lighthouse) . 
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Under Alternative 1-No-Action, continued routine maintenance activities and emergency repairs by 
NC Department of Transportation would occur as needed. Routine road maintenance activities would 
occur outside of designated critical wintering habitat and would not directly disturb any plover habitat, 
but depending on scale and timing, could have indirect, local, short-term negligible to minor adverse 
impacts to birds in the vicinity. The likelihood of a large storm event to cause major road damage, or an 
inlet breach, is greatest under Alternative 1. Depending on scale, type, and timing, NCDOT's emergency 
solutions to storm damage could require construction work outside the existing roadway and near 
nesting birds, potentially causing unavoidable short-term minor adverse impacts from disturbance. 

Alternativel would include indirect, site-specific, long-term impacts to breeding, foraging, or resting 
habitat for the piping plover as erosion would continue. However, as a breach is considered a likely but 
unpredictable future event with this alternative, if an inlet formed and remained open, new tidal inlet 
habitat would be available and quickly used by these birds, which would be an indirect, site-specific, 
beneficial impact of unknown duration. Without a breach, continued erosion and overwash would 
likely attract piping plovers which then may occupy new nesting, foraging, or resting habitats. 

Mitigation and protection measures similar to the action alternatives would be carried out to avoid 
indirect impacts to nesting birds and their nearby critical wintering habitat during any maintenance or 
repair activity conducted by NCDOT (e.g. as dictated by associated permit conditions). Mitigation 
would include avoidance of routine maintenance work near nesting and feeding sites during the 
breeding season and mitigation to protect the birds during any emergency work would be carried out to 
the extent feasible. The Applicant for the proposed Buxton beach restoration project has no authority 
over the nature of emergency repairs to NC 12 in the event of a partial or complete breach of the 
roadway. 

Impacts of Alternative 2-Winter Construction. Alternative 2-Winter Construction would have direct, 
site-specific, short-term, moderate impacts on existing foraging and resting habitat, but no nesting 
habitat is currently found within the action area. Post-project there would be potential direct, site­
specific, long-term beneficial impacts to piping plover resting habitat (wider dry beach) and foraging 
habitat (lower-sloped, intertidal beach). Birds in the area during construction may be disrupted and 
displaced to other nearby areas, a direct, site-specific, short-term, minor impact. Since birds would not 
be nesting, Alternative 2 would have no impacts on nesting adults, chicks or fledglings. This alternative 
would have no adverse effect on critical wintering habitat Unit NC-2, but downcoast migration of 
nourishment sediments may have beneficial effect by addition of sediment to the area. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction. Alternative 3-Summer 
Construction would have the highest potential for direct, site-specific, short-term, minor impacts to 
individual piping plover in the area during construction, as birds may be disrupted and displaced to 
other nearby foraging or resting areas. These impacts would be staggered along a -600-800 foot length 
of active construction on the beach at any given time, with -200-300 feet completed per day under 
normal conditions. Birds in the vicinity in the summer may be nesting (closest documented nest to 
project area is -1.5 miles to south). The long-term recovery of piping plover is dependent upon the 
protection of existing breeding and feeding habitat. The closest designated critical habitat is -450 feet 
south of the southern taper of the sand placement footprint. Since the weekly NPS surveys began in 
2010, no birds have been documented in the sand placement footprint. 

Construction noise would be a possible project-specific, short-term adverse impact on any birds that 
may be near the project area during the summer period (one non-breeding plover has been observed 
immediately north of the Proposed Action Area since 2010). However, Park biologists would monitor 
the project vicinity for piping plover, and if found near a work area, the project manager would restrict 
work within prescribed buffers as necessary under current NPS management policy. 
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Beneficial direct, site-specific, long-term impacts post-project and post- beach equilibration, would 
include improved resting habitat ( - 140 feet more beach; -40 more acres of dry beach) and improved 
foraging habitat (lower slope to intertidal wet beach; -1.3 more acres). This alternative would have no 
adverse effect on critical wintering habitat Unit NC-2, but downcoast migration of nourishment 
sediments may have beneficial effect by addition of sediment to the area. 

Cumulative Impacts on Piping Plover. Please refer to the Cumulative Impacts on EFH/HAPC section of 
this document for a description of past, present, and reasonable foreseeable future actions (pg 114). 

The replacement of the Herbert C. Bonner Bridge would occur within the Seashore and in the vicinity of 
designated critical wintering habitat for the piping plover (Unit NC-1 including Bodie Island Spit). An 
EIS and Biological Opinion for this project found that, the proposed replacement of the Bonner 
Bridge ... as proposed, is not likely to jeopardize the continued existence of these species (including 
piping plover), and is not likely to destroy or adversely modify proposed critical wintering habitat for 
the piping plover. 

Additionally, while the Proposed Action Area would likely revert to the pre-project deficit condition 
within -3 years under Alternative 2-Winter Construction and -10 years under Alternative 3-Summer 
Construction, sand that migrates from the nourished beach downdrift within the littoral current would 
feed the existing piping plover nesting, foraging, and roosting habitat south of Buxton at Cape Point, 
including designated critical wintering habitat Unit NC-2. 

Habitat loss or degradation due to human activities associated with recreation or coastal development 
actions elsewhere in Dare County would continue. 

Conclusion - Piping Plover. Alternative 1-No-Action would have indirect, site-specific, long-term 
impacts to breeding, foraging, or resting habitat on the intertidal portions of the beach as the beach 
would become progressively steeper and narrower. Conversely, short-term beneficial impacts to piping 
plovers could occur if overwash events or an inlet breach produced more preferred habitat. Emergency 
repairs to fix damage caused by storms that may occur with continued erosion may adversely affect 
piping plovers, depending on season of repairs. Overall, continued routine maintenance activities under 
Alternative 1-No-Action are not likely to adversely affect piping plovers or their critical wintering 
habitat. 

Alternative 2-Winter Construction would result in direct, site-specific, short-term, negligible, and 
potentially adverse effects to existing piping plover roosting or foraging habitat on the intertidal 
portions of the beach during sand placement and individual birds which may be foraging would be 
disturbed; however, no nesting or breeding birds would be in the area during this season. Conversely, 
direct, site-specific, long-term beneficial impacts to piping plovers could occur post-project, as the 
nourished beach intertidal foraging habitat would be less steep and roosting habitat may be up to 70 feet 
wider until the beach reverts back to a deficit condition. Overall, Alternative 2-Winter Construction is 
not likely to adversely affect piping plover or their critical wintering habitat. 

Alternative 3-Summer Construction would have similar levels of effects during sand placement as 
Alternative 2 but would have the additional potential for short-term adverse effects on individuals 
which may be breeding or nesting in the vicinity and be disturbed from an activity. All pre-nest closures 
would be avoided and work would occur only outside of any NFS-established buffers (for nests or 
chicks) to minimize these potential effects during construction. Additionally, the order of beach 
sections to be filled and placement options would be selected to further minimize effects. Conversely, 
long-term beneficial impacts to piping plovers could occur post-project until the beach reverts back to a 
deficit condition. Therefore, Alternative 3-Summer Construction is not likely to adversely affect piping 
plover or their critical wintering habitat. 
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The incremental adverse impacts to piping plover of any of the three evaluated alternatives are 
imperceptible when added to the cumulative adverse effects of the three proposed northern Outer Banks 
nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, and continued 
development in Dare County. 

Roseate Tern 

Impacts of Alternative 1-No-Action. The No-Action alternative would have negligible, adverse impacts 
to potential resting habitat and would not likely adversely affect the roseate tern, as no nesting or 
breeding habitat occurs in the Seashore or the action area, and it is a rare visitor. 

Impacts of Alternative 2-Winter Construction. Alternative 1-Winter Construction would occur outside 
of the migration window ofroseate tern (May-September) and would have direct, site-specific, short­
term, negligible, adverse impacts on potential resting habitat, but would not likely adversely affect the 
species. Impacts would occur in a staggered manner as construction progresses over the sand placement 
area (-600-800 feet under active construction at any given time with-200-300 feet completed/day). 
Beneficial direct, site-specific, long-term impacts to potential resting habitat would include a wider dry 
beach post-project after beach equilibrated (-70 more feet of dry beach for up to three years until sand 
deficit returns). 

Impacts of Alternative 3-Summer Construction. Migration for the roseate tern is from May to 
September, and records of this tern in the Seashore have been reported for July. In the summer, an 
individual bird would be disrupted if it tried to rest or forage during construction activities, but this 
would be considered a direct, site-specific, short-term, minor, adverse impact. Alternative 3 would have 
beneficial, site-specific, long-term impacts (-10 years) to roseate tern resting habitat due to-150 feet 
more beach (-40 more acres dry beach) post-equilibration. Due to the rarity of its occurrence, 
Alternative 3 would not be likely to have adverse effects on the roseate tern. 

Cumulative Impacts on Roseate Tern. Please refer to the Cumulative Impacts on EFH/HAPC section of 
this document for a description of past, present, and reasonable foreseeable future actions (pg 114). 

Additionally, the action area would likely revert to the pre-project deficit condition within -three years 
under Alternative 2-Winter Construction and-10 years under Alternative 3. Sand that migrates from 
the nourished beach downdrift within the littoral current would feed the existing foraging and roosting 
habitat for other colonial water birds south of Buxton at Cape Point where the common tern occurs, a 
species often affiliated with roseate tern. 

Habitat loss or degradation due to human activities associated with recreation or development else­
where in Dare County would continue. 

Conclusion - Roseate Tern. Alternative 1-No-Action would have negligible impact on potential resting 
habitat and no effect on roseate tern due to rarity of occurrence and lack of nesting/breeding habitat. 
While Alternative 3-Summer Construction would occur during its migration window, both Alternative 
2-Winter Construction and Alternative 3 would have direct, site-specific, short-term, and negligible to 
minor impact on potential resting habitat, but would not likely adversely affect roseate tern, due to 
rarity of occurrence and lack of preferred habitat in the Proposed Action Area. Beneficial site-specific 
long-term impacts for both Alternative 2 and Alternative 3 would include a wider beach and increased 
resting habitat. The incremental adverse impacts to roseate tern for any of the three evaluated 
alternatives are imperceptible when added to the cumulative adverse effects of the three proposed 
northern Outer Banks nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet 
dredging, and continued development in Dare County. 
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Ruta Red Knot 

Impacts of Alternative 1-No-Action. Under Alternative 1-N o-Action, existing foraging and resting 
habitat of the rufa red knot would have indirect, site-specific, long-term, adverse impacts from 
continued erosion and increased sand deficit which contribute to poor quality of the existing habitat. 
Park biologists indicate that the action area has historically provided limited foraging area (narrow dry 
beach for resting and steep narrow slope of intertidal area for foraging) and is not pref erred or rarely 
used by rufa red knots in the area. Erosional processes which contribute to the lower quality of these 
habitats would continue unabated. Birds in the vicinity would likely continue to prefer adjacent 
beaches. 

Impacts of Alternative 2-Winter Construction. Existing low quality foraging and resting habitat would 
have direct, site-specific, short-term, negligible to minor adverse impacts in a staggered manner as 
construction progresses over the sand placement area (-600-800 feet under active construction at any 
given time with-200-300 feet completed/day under normal conditions). Park biologists indicate the 
project area has historically provided limited foraging habitat for this species (see Alternative 1 above). 
Beneficial, direct, site-specific, long-term impacts would include a lower slope to the intertidal zone (1.3 
acres of improved foraging habitat) and an additional -70 feet of dry beach (improved resting habitat) 
post-project equilibration. 

Park biologists would conduct their non-breeding bird surveys from July through May, and should rufa 
red knot be present in the active work zone, NPS resource managers would follow either already 
established management policy or would coordinate proper response through USFWS. A bird in the 
area would be deterred by construction noise, but this scenario is unlikely to occur within the active 
work zone, given the current lack of use; however, should it occur in the construction area, impacts 
would be short-term and minor. 

Alternative 2-Winter Construction would not likely adversely affect rufa red knot, as they would be 
present in comparatively low numbers during the construction window, the buried foraging habitat 
would recover rather quickly with an improved slope, and abundant adjacent habitat would be 
available. 

Impacts of Alternative 3-Summer Construction. Foraging and resting habitat would have direct, site­
specific, short-term, negligible to minor adverse impacts during construction, although NPS biologists 
indicate the project area has historically provided limited foraging habitat for this species (see 
Alternative 1 above). Surveys for the rufa red knot would be conducted by Park biologists throughout 
the action area during construction in conjunction with other prescribed beach bird surveys (non­
breeding survey from July through May) and would be noted during other daily surveys for other 
species which may have closures or established buffers. A bird in the area would be deterred by 
construction noise, but this scenario is unlikely to occur within the active work zone given the current 
lack of use; however, should it occur in the construction area, impacts would be short-term and minor. 
As the rufa red knot does not nest in North Carolina, no pre-nesting surveys or closures would be 
expected for this bird. 

Also, studies have shown that depending on species, recolonization of beach benthos can begin as soon 
as 2-6.5 months, if borrow sediments are similar in grain size to the target beach as is the case for the 
proposed Buxton project (Burlas et al 2001, Appendix £-Biological Monitoring-CZRICSE 2014). 
Because active construction shifts along the beach, the earliest sections nourished would potentially 
show evidence of beach benthos recovery before completion of the last section of the project. 
Beneficial, direct, site-specific, long-term impacts would include a lower slope to the entire intertidal 
zone (including an additional 1.3 acres of improved foraging habitat along the beach seaward of the 
sandbags in Buxton) and an additional-140 feet of dry beach (additional 40 acres of improved resting 
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habitat) post-project equilibration. Potential adverse effects would be avoided and minimized as 
dictated by current NPS resource management policy or coordination with USFWS. 

Cumulative Impacts on Ruta Red Knot. Please refer to the Cumulative Impacts on EFH/HAPC section 
of this document for a description of past, present, and reasonable foreseeable future actions (pg 114). 
Additionally, while the action area would likely revert to the pre-project deficit condition within -3 
years under Alternative 2-Winter Construction and-10 years under Alternative 3-Summer 
Construction, sand that migrates from the nourished beach downdrift within the littoral current would 
feed the existing better quality foraging and roosting habitat south of Buxton at Cape Point. In the final 
rule on threatened status of the rufa red knot, the USFWS acknowledged that beach nourishment may 
benefit red knot under circumstances of rapid erosion and land loss due to accelerating sea level rise, 
locally or regionally exacerbated by limited sediment inputs (USFWS 2014). Habitat loss or degradation 
due to human activities associated with recreation or development elsewhere in Dare County would 
continue. 

Conclusion - Rufa Red Knot. While Alternative 1-No-Action would allow continued erosion to occur 
which would contribute to continued degradation of potential foraging and resting habitat, this 
alternative is not likely to adversely affect rufa red knot, as the action area is relatively short compared 
to miles of other adjacent and better quality resting and foraging areas. Both Alternative 2-Winter 
Construction and Alternative 3-Summer Construction would have direct, site-specific, short-term, 
negligible to minor adverse impacts on existing potential foraging, roosting/resting habitat during 
construction. Long-term beneficial impacts to potential roosting/resting habitat (wider dry beach) and 
potential foraging habitat (lower sloped intertidal beach) for the rufa red knot would occur for -3 years 
under Alternative 2 and -10 years under Alternative 3. Overall, Alternative 2-Winter Construction or 
Alternative 3-Summer Construction are not likely to adversely affect rufa red knot. The incremental 
adverse impacts to rufa red knot of any of the three evaluated alternatives are imperceptible when added 
to the cumulative effects of the three proposed northern Outer Banks nourishment projects, replacement 
of the Bonner Bridge, periodic Oregon Inlet dredging, and continued development in Dare County. 

Sturgeon (Atlantic and Shortnose) 

Impacts of Alternative 1-No-Action. Alternative 1-No-Action would allow continued erosion to occur 
and would provide indirect, site-specific, short- or long-term beneficial effect for both the Atlantic and 
shortnose sturgeon, if a future breach occurs and is deep enough to allow access into Pamlico Sound. A 
breach would be a likely future event if current erosion and sea level rise rates continue or accelerate. A 
new inlet would provide a beneficial impact with new access into Pamlico Sound for both species as 
they move inshore to fresh water to spawn. It would provide the shortnose sturgeon with another 
ingress/egress location as it moves back and forth from nearshore to estuarine waters at other times of 
the year. The length of the benefit would depend on whether or how fast the breach closed and whether 
it was bridged. These impacts are not likely to adversely affect either sturgeon species. 

Impacts of Alternative 2-Winter Construction. Under Alternative 2-Winter Construction, sturgeon in 
the area during dredging would experience direct, site-specific, short-term, negligible to minor adverse 
impacts from noise, disruption of active foraging, or interruption to other behaviors in early or late 
spring during sturgeon inshore migration (dependent upon actual months project may occur), although 
the 12-mile distance to the nearest inlet likely reduces the chance of an encounter (Stein et al 2004, 
referenced in Laney 2007). Both species may be in the project vicinity all year, but winter construction 
would have the potential to disrupt the shortnose in late winter or early spring as it moves to estuarine 
waters. Recent acoustic data from the vicinity (Atlantic Cooperative Telemetry Network data 
referenced in CPE 2015) indicate that Atlantic sturgeon are present offshore in higher numbers in 
November and March. 

Removal of the sediments from the borrow shoal offshore would have direct, site-specific, short-term, 
adverse minor impacts on sturgeon by temporary removal ofbenthic fauna food source in those 
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sediments. An indirect, long-term, local beneficial impact would potentially occur for bottom feeders, 
such as sturgeon, as the surface topography of the borrow area shoal could be more complex or diverse 
post-dredging. This may provide more food and shelter for both prey and predator before equilibration 
of the sediment. Potential also exists for moderate, direct adverse impacts if, for example, an individual 
sturgeon were entrained by the hopper dredge or struck by a vessel in transit from the dredge to the 
pump-out. 

As sturgeons are a mobile species not generally found at the surface, these events are not considered 
likely. The average incidental take of Atlantic sturgeon during all USACE-authorized dredging projects 
on the southeast Atlantic coast since 1995 is 0. 7 per year and most of those incidental takes associated 
with dredging occured in inlets or harbors, not offshore (USA CE Southeast Division HQ, David 
Bauman, Regional Environmental Specialist, pers. comm. 4 September 2015). While National Marine 
Fisheries Service and the US Army Corps of Engineers remain in consultation about inclusion of the 
Atlantic sturgeon under an updated South Atlantic Regional Biological Opinion for hopper dredging in 
the southeast Atlantic, the USACE has determined that such dredging will not jeopardize the continued 
existence of Atlantic sturgeon and NMFS has not disagreed (USACE Southeast Division HQ, David 
Bauman, Regional Environmental Specialist, pers. comm. 4 September 2015). 

Mitigation measures would be coordinated with NMFS/Protected Resource Division (PRD) during 
consultation and would require a NMFS/PRD-qualified and approved endangered species observer to 
be on the dredge at all times. The observer would follow all appropriate agency mandated actions 
(reporting, measurements, stop-work authority) should a sturgeon be found in the dredge screen, 
skimmer funnels, or drag heads. Therefore, Alternative 2-Winter Construction would have the potential 
to likely adversely affect both species of sturgeon. 

Impacts of Alternative 3-Summer Construction. Under Alternative 3-Summer Construction, adverse 
impacts would be direct, site-specific, short-term, and negligible to minor in early or late spring during 
their inshore migration, depending upon actual months the project may occur. A summer construction 
window does not coincide with elevated Atlantic sturgeon numbers in North Carolina waters as 
referenced in CPE (2015). Deaton et al (2010) showed no capture of Atlantic sturgeon in North Carolina 
waters during their summer surveys despite numerous tows; nonetheless, their behavior is not 
completely understood and not all months were sampled. 

Therefore, Atlantic sturgeon could be in the area during dredging and would likely be adversely affected 
by noise, disruption of active foraging, or interruption to other behaviors such as resting. Shortnose 
sturgeon are less likely to be in the project area as they are more common nearshore in the vicinity of 
inlets and the closest inlet is 12 miles away. Removing sediments from the borrow shoal offshore would 
also impact Atlantic sturgeon by removal of benthic fauna food source in those sediments (-twice as 
much sediment as Alternative 2). Despite the rarity of incidental take documented by the USACE, and 
the mobility of sturgeon, an individual sturgeon could potentially be entrained in hopper dredge 
equipment or collide with a project vessel. Therefore, Alternative 3-Summer Construction would have 
the potential to likely adversely affect Atlantic sturgeon. 

However, mitigation measures would be coordinated with the National Marine Fisheries Service/ 
Protected Resource Division (NMFS/PRD) during consultation and would require an NMFS/PRD­
qualified and approved endangered species observer to be on the dredge at all times. The observer 
would follow all appropriate agency mandated actions (reporting, measurements, stop-work authority) 
should a sturgeon be found in dredge screen, skimmer funnels, or drag heads. In addition, if 
recommended by resource agencies and given as a condition of the permits, non-capture trawling ahead 
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of the dredge would be implemented during dredging operations. Such trawling would be intended to 
mobilize any sturgeon at or near the bottom in the borrow area before contact with the dredge. 

Cumulative Impacts on Sturgeon (Atlantic and Shortnose). Please refer to the Cumulative Impacts on 
EFH/HAPC section of this document for a description of past, present, and reasonable foreseeable 
future actions (pg 114). In addition, likely future actions which include activities known to affect, 
suspected to affect, or may affect sturgeon, such as offshore wind project development, offshore seismic 
testing and drilling, and military maneuvers that include sonar or blasting, would continue in both state 
and federal waters off North Carolina and the region. 

Conclusion - Sturgeon. Alternative 1-No-Action would have no adverse effect on either sturgeon 
species. Alternative 2-Winter Construction would have direct, site-specific, short-term, and negligible 
to minor adverse impacts during dredging and would likely adversely affect both species of sturgeon. 
Alternative 3-Summer Construction would also have direct, site-specific, short-term, and negligible to 
minor impacts during dredging and would not likely adversely affect shortnose sturgeon but would 
likely adversely affect Atlantic sturgeon. The incremental adverse impacts to Atlantic sturgeon or 
shortnose sturgeon of any of the three evaluated alternatives are imperceptible when added to the 
cumulative adverse effects of the three proposed northern Outer Banks nourishment projects, 
replacement of the Bonner Bridge, periodic Oregon Inlet dredging, sonar testing and blasting, and 
offshore exploration for oil and gas. 

Mammals - Whales (Finback, Humpback, Atlantic Right) 

Impacts of Alternative 1-No-Action. Alternative 1-No-Action would have no impact on the finback, 
humpback, or North Atlantic right whale. 

Impacts of Alternative 2-Winter Construction. Alternative 2-Winter Construction impacts would 
include direct, local, short-term, negligible to minor disruptions during dredging from noise avoidance 
behaviors. These behaviors may drive a whale away from suitable prey or potentially cause them to 
collide with project vessels. The North Atlantic right whale would more likely be in the area in spring or 
winter, and the finback and humpback whales migrate through the area in the winter, so Alternative 2 
would have a slightly higher likelihood of a whale encounter than Alternative 3. A National Marine 
Fisheries Service/ Protected Resource Division (NMFS/PRD)-qualified and approved endangered 
species observer would be stationed on the dredge at all times and would follow standard reporting and 
notification protocols should a whale be observed in the vicinity (within 2.2 miles)(NMFS 2012). To 
avoid adverse impacts, the standard NMFS/PRD mitigation measure of turning off pumps until the 
whale is beyond 2.2-mile limit would be followed. 

Impacts of Alternative 3-Summer Construction. Alternative 3-Summer Construction adverse impacts 
would include direct, local, short-term, negligible disruptions during dredging from noise avoidance 
behaviors, which may drive a whale away from suitable prey species and create potential for them to 
collide with project vessels. Whales are fewer in number and less likely to be in the offshore waters and 
project vicinity during the summer. Individuals in the area could be impacted by noise, depending on 
the presence of prey species in the vicinity or vessel collision. As mentioned above, an NMFS/PRD 
observer would be stationed on the dredge to ensure that required NMFS whale protection measures 
would be carried out. 

Cumulative Impacts on Whales. Please refer to the Cumulative Impacts on EFH/HAPC section of this 
document for a description of past, present, and reasonable foreseeable future actions (pg 114). In 
addition, likely future actions which include activities known to affect, suspected to affect, or may affect 
whales, such as offshore wind project development, offshore seismic testing and drilling, and military 
maneuvers that include sonar or blasting, would continue in both state and federal waters off North 
Carolina and the region. 
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Impacts of Alternative 2-Winter Construction on Seabeach Amaranth. Under Alternative 2-Winter 
Construction impacts would be unlikely as the species has not been documented in the project area 
historically and has not been seen in the Seashore since 2005. Beneficial, direct, site-specific, long-term 
impacts would include an increase in potential habitat due to -70 more feet of dry beach post-project 
equilibration. 

Impacts of Alternative 3-Summer Construction on Seabeach Amaranth. Under Alternative 3-Summer 
Construction, direct adverse impacts would be unlikely as the species has not been documented in the 
project area historically and has not been seen in the Seashore since 2005. Beneficial, site-specific, long­
term impacts would include an increase in potential habitat by the gain of -150 more feet of dry beach 
post-project equilibration. 

Cumulative Impacts on Sea beach Amaranth. Please refer to the Cumulative Impacts on EFH/HAPC 
section of this document for a description of past, present, and reasonable foreseeable future actions (pg 
114). Habitat loss or degradation due to coastal development elsewhere in Dare County would 
continue. 

Conclusion - Seabeach Amaranth. Alternative 1-No-Action would have no effect on seabeach 
amaranth and may have short-term beneficial impacts by creation of new temporary potential habitat 
during storm overwash events. Overall, Alternative 2-Winter Construction and Alternative 3-Summer 
Construction would also have no effect on seabeach amaranth. Park biologists survey each year for this 
plant and would notify the applicant and/or the contractor should any be found and would work with 
USFWS for appropriate mitigation measures to be followed to avoid adverse impacts to the plant. The 
incremental adverse impacts on seabeach amaranth of any of the three evaluated alternatives are 
imperceptible when added to the cumulative adverse effects of the three proposed northern Outer Banks 
nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, and continued 
development in Dare County. 

Impacts on Species with Other Federal Protection 

Marine Mammals 

As indicated in Chapter 3, the Marine Mammal Protection Act (MMPA) of 1972, as amended, offers 
federal protection to marine mammals within the waters of the US. The MMPA prohibits marine 
mammal takes and enacts a moratorium on the import, export, and sale of any marine mammal, along 
with any marine mammal part or product within the US. The Act defines take as the act of hunting, 
killing, capture, and/or harassment of any marine mammal; or, the attempt at such. The MMPA defines 
harassment as any act of pursuit, torment or annoyance which has the potential to either: (1) injure a 
marine mammal in the wild; or (2) disturb a marine mammal by causing disruption of behavioral 
patterns, which includes, but is not limited to, migration, breathing, nursing, breeding, feeding, or 
sheltering. 

Of the 37 marine mammals with the potential to occur in the action area (see Table 3.6), only four are 
considered common, uncommon/common, or common/abundant and the biology and distribution of 
these four were described in Chapter 3. Thirteen of the 3 7 are considered accidental/ causal or 
accidental/causal to rare, 11 are considered rare, and nine are considered uncommon or rare/ 
uncommon. Six of the 37 have federal protection under the ESA, and five of these were evaluated in the 
Biological Assessment (Appendix B). The sixth species is the West Indian manatee ( Trichechus manatus) 
which was eliminated from analysis in the BA due to lack of habitat in the action area. 

In the text below, when the term marine mammal is used, it does not include the marine mammal species 
with ESA protection addressed earlier in this EA. 
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could disturb common bottle nose dolphin or West Indian manatee which may use Oregon Inlet to 
access Pamlico Sound. 

All of the dredging associated with Hatteras Island future projects, either in Oregon Inlet or offshore, 
and sand placement during future disposal of Oregon Inlet dredged material, or beach nourishment 
activities for Dare County beaches, would possibly disturb marine mammals in the vicinity of the dredge 
and pumping operations (Atlantic spotted dolphin and common bottle nose dolphin primarily; other 
species are most often found in deeper waters). Sand placement activities would possibly disturb species 
found closer to shore in shallower water, e.g. the common bottle nose dolphin. Dredging work 
associated with Oregon Inlet would also possibly disturb West Indian manatee, although it is a very rare 
visitor to the ocean side of NC inlets. 

Anthropogenic background sounds in the marine environment have steadily increased and are likely to 
continue to increase from shipping and other uses of the ocean and inland waters. Shipping is the 
dominant source of underwater noise below 300 Hz (Ross 1987, 1993 as referenced in USACE 2015). 
While this level is below 1 kHz, the potential exists that this sound can mask biologically important 
significant sounds from groups of marine mammals that produce and receive sounds in this band (e.g., 
pinnipeds and baleen whales such as finback and humpback). Numerous actions around fisheries 
activities (e.g., legal and illegal bottom-disturbing fishing gear) within state waters would continue and 
potential future actions (offshore wind projects, offshore oil and gas seismic testing and drilling), all 
have the potential to adversely affect marine mammals. 

Conclusion - Marine Mammals. Alternative 1-No-Action would have no adverse impact on marine 
mammals and may have slight short-term beneficial effect for two marine mammal species (West Indian 
manatee and common bottlenose dolphin). Marine mammals in the offshore area during either 
Alternative 2-Winter Construction or Alternative 3-Summer Construction dredging activities may 
avoid the associated noise and turbidity which, depending on prey availability, might disrupt foraging 
behaviors or temporarily mask communication. However, with the exception of the common 
bottlenose dolphin, most of the marine mammals with the potential to occur are usually associated with 
waters deeper than the -25 feet to -50 feet found in the vicinity of the borrow area. Common bottlenose 
dolphin in the shallow waters closer to the beach during sand placement under either winter or summer 
construction may also experience direct, short-term adverse impacts during pumping operations or 
disturbance from other project-associated vessels, but being mobile they would be able to easily find 
nearby suitable habitat for foraging or other behaviors. 

Overall, because both Alternative 2-Winter Construction or Alternative 3-Summer Construction have 
the potential to temporarily affect certain behaviors of some species, both alternatives may adversely 
impact marine mammals. The incremental adverse impacts to marine mammals of any of the three 
evaluated alternatives are imperceptible when added to the cumulative adverse effects of the three 
proposed northern Outer Banks nourishment projects, replacement of the Bonner Bridge, periodic 
Oregon Inlet dredging, noise from ocean-going vessels, and offshore exploration for oil and gas. 

Colonial Waterbirds, Other Shorebirds, and Birds of Prey 

Additional species of birds may occur in the project area/vicinity which are federally protected under 
the Migratory Bird Protection Act (META); e.g., colonial waterbirds, other shorebirds, and birds of prey 
(bald eagle and peregrine falcon). For META-protected species, there is no provision for incidental take 
related to dredging or filling or crushing by equipment. Take under the MBTA is defined as pursue, 
hunt, shoot, wound, kill, capture, or collect or attempt to pursue, hunt, shoot, wound, kill, capture, or 
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collect, per 50 CFR§l0.12. Some of these birds also have state-level protection status as discussed in 
Chapter 3. 

Impacts of Alternative 1-No-Action on Colonial Waterbirds (Gull-billed Tern, Common Tern, Least 
Tern, and Black Skimmer. Alternative 1-No-Action would include moderate, long-term impacts to 
colonial waterbird nesting habitat, as the beach would eventually become too narrow to support 
nesting. One beneficial effect of Alternative 1 would be the formation of additional foraging and resting 
habitat, if a breach occurred. The duration of this benefit would depend on whether the breach 
remained open or closed and whether it was bridged. 

Impacts of Alternative 2-Winter Construction on Colonial Waterbirds (Gull-billed Tern, Common Tern, 
Least Tern, and Black Skimmer. Alternative 2-Winter Construction would have no adverse impact on 
nesting colonial waterbirds, but would have direct, site-specific, short-term, negligible to minor impacts 
to foraging or resting birds which may be in the area. These include black skimmer (present all year), 
common tern (could be present March to November), and gull-billed tern and least tern (not likely to 
be present). Birds would be disturbed by construction activities on the beach. Existing foraging and 
nesting habitat would also have short-term minor impacts during sand placement. These impacts would 
be staggered, however, and progress over a 600-800-foot active impact area of the beach at any given 
time as the sand is pumped and bulldozed. Approximately 200-300 feet of nourishment would be 
completed per day, which would become immediately available for use by birds in the area, based on 
their tolerance to disturbance and proximity to human activity. 

Impacts of Alternative 3-Summer Construction on Colonial Waterbirds(Gull-billed Tern, Common Tern, 
Least Tern, and Black Skimmer). Impacts under Alternative 3-Summer Construction would be similar 
to Alternative 2, although all four species included in the colonial waterbirds category would be present. 
These disturbances would be minimized by the NPS shorebird surveys, which are conducted March to 
mid-August, depending on species presence. These would establish pre-nesting closures based on 
observed behaviors of target species and designated buffer distances around nests, unfledged chicks, or 
fledglings (modified buffer distances for species and activity type as described in recent environmental 
assessment for ORVs prepared by Cape Hatteras National Seashore) (NPS 2015). No construction 
would occur within the closures or buffers. 

Cumulative Impacts on Colonial Waterbirds (Gull-billed Tern, Common Tern, Least Tern, and Black 
Skimmer). Please refer to the Cumulative Impacts on EFH/HAPC section of this document for a 
description of past, present, and reasonable foreseeable future actions (pg 114). Habitat loss or 
degradation due to human activities associated with recreation or development elsewhere in Dare 
County would continue. Alternative 2-Winter Construction would provide up to -3 years of beneficial 
long-term impacts to nesting habitat (wider beach) and Alternative 3-Summer Construction would 
provide -10 years. 

Conclusion - Colonial Waterbirds. While the level of potential impact is slightly different between the 
three alternatives due to seasonal presence or absence of some species, each would be unlikely to 
adversely impact colonial waterbirds due to NFS-established monitoring surveys, closures, and buffers. 
Those NPS conservation activities and restrictions would minimize, reduce, or avoid adverse potential 
effects. When added to the cumulative effects of the three proposed northern Outer Banks nourishment 
projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, and continued development 
in Dare County, the incremental adverse impact on colonial waterbirds of Alternative 1-N o Action is 
imperceptible, and impacts are imperceptible to noticeable for Alternative 2 and Alternative 3. 
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Impacts of Alternative 1-No-Action on Wilson's Plover. Alternative 1-No-Action would allow erosion 
to continue in the action area which would have adverse, site-specific, long-term impacts to nesting 
habitat for the Wilson's plover, as the beach would eventually become too narrow to support nesting. 
However, currently, this plover rarely nests in the Seashore and only nested on Ocracoke Island in 2014. 

The likelihood of an inlet breach would increase under Alternative 1, and should an inlet breach occur, 
additional foraging habitat (tidal mudflats and lagoons which support fiddler crabs, their favorite food) 
could result in a beneficial impact to the back barrier west of NC 12. The duration of the benefit would 
be temporary or short-term depending on how long the inlet breach remained open. 

Impacts of Alternative 2-Winter Construction on Wilson's Plover. Wilson's plover could be in the area 
from March to October, so under Alternative 2-Winter Construction, not only would foraging and 
resting area habitats in the Proposed action area be adversely impacted during construction, but also 
any birds in the area could also be disrupted from feeding or resting (short-term and site-specific 
impacts). Long-term, site-specific, beneficial effects would include-70 additional feet of dry beach for 
nesting and resting post-equilibration. Regular bird surveys conducted by NPS biologists begin in 
March for this bird, and all NPS protocols (buffer distances and closures as appropriate) would be 
followed in the unlikely event one was observed in the active work area. 

Impacts of Alternative 3-Summer Construction on Wilson's Plover. This bird could be in the area from 
March to October, so under Alternative 3-Summer Construction, not only would foraging and resting 
area habitats in the Proposed action area be adversely impacted during construction (short-term), but 
also any birds in the area could also be disrupted from feeding or resting. Beneficial, site-specific, long­
term effects would include -150 additional feet of dry beach for nesting and resting post-equilibration. 
Regular bird surveys conducted by NPS biologists begin in March for this bird, and all NPS protocols 
(buffer distances and pre-nesting closures as appropriate) would be followed in the unlikely event one 
was observed in the active work area. 

Cumulative Impacts on Wilson's Plover. Please refer to the Cumulative Impacts on EFH/HAPC section 
of this document for a description of past, present, and reasonable foreseeable future actions (pg 114). 
Habitat loss or degradation due to human activities associated with recreation or development 
elsewhere in Dare County would continue. Additionally, while the action area would likely revert to the 
pre-project deficit condition within-3 years under Alternative 2-Winter Construction and-10 years 
under Alternative 3-Summer Construction, sand that migrates from the nourished beach downdrift 
within the littoral current would feed the existing foraging and roosting habitat south of Buxton at Cape 
Point, a potential long-term benefit to the species. 

Conclusion - Wilson's Plover. Under Alternative 1-No-Action, continued erosion in the action area 
would cause moderate and long-term adverse impacts to nesting habitat, but if an inlet breach occurred, 
it would provide additional short-term foraging habitat. Overall, this alternative would not likely 
adversely impact Wilson's plover. Under Alternative 2-Winter Construction and Alternative 3-Summer 
Construction, impacts to nesting and foraging habitat would occur and individual birds may be 
disturbed during construction, but these are considered negligible, temporary, and short-term and 
would not likely adversely impact Wilson's plover. The incremental adverse impacts on Wilson's plover 
of any of the three evaluated alternatives are imperceptible when added to the cumulative adverse effects 
of the three proposed northern Outer Banks nourishment projects, replacement of the Bonner Bridge, 
periodic Oregon Inlet dredging, and continued development in Dare County. 

Impacts of Alternative 1-No-Action on American Oystercatcher. Alternative 1-N a-Action would allow 
erosion to continue which would result in less nesting habitat as the beach would continue to steepen 
and narrow-an indirect, long-term, site-specific, adverse effect. One beneficial, indirect, site-specific 
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effect of this alternative would be the formation of additional foraging and resting habitat if a breach 
occurred. The duration of this benefit would depend on whether the breach remained open or closed 
or was temporarily bridged. 

Impacts of Alternative 2 and Alternative 3 on American Oystercatcher. Both Alternative 2-Winter 
Construction and Alternative 3-Summer Construction would have short-term, minor impacts to 
American oystercatcher foraging and resting habitat in the action area during sand placement. As fewer 
oystercatchers are in Dare County in the winter, the likelihood of an encounter with the bird is lower 
with Alternative 2. Alternative 3 would also have short-term, minor, local impacts to nesting birds 
especially in the northern portion of the action area where nests have been documented since 2009. 
However, NPS biologists establish pre-nesting closures when breeding behaviors are noted and 
maintain a 495-foot buffer around active nests and a 660-foot buffer around unfledged chicks where no 
construction can occur; NPS established buffers would be strictly observed by the contractor. These 
buffers should help to minimize and avoid adverse impacts to American oystercatcher; in fact, NPS 
biologists can enlarge the buffers if individual birds appear disturbed at the shorter distances. Beneficial, 
site-specific, long-term, moderate effects would include -70 additional feet (Alternative 2) and -150 
additional feet (Alternative 3) of dry beach for nesting and resting post-equilibration. Alternative 2 
would have no adverse impact on nesting birds. 

Cumulative Impacts on American Oystercatcher. Please refer to the Cumulative Impacts on 
EFH/HAPC section of this document for a description of past, present, and reasonable foreseeable 
future actions (pg 114). Additionally, while the Proposed Action Area would likely revert to the pre­
project deficit condition within -10 years, sand that migrates from the nourished beach downdrift 
within the littoral current would feed the existing foraging and roosting habitat south of Buxton at Cape 
Point, a potential long-term benefit to this species. Habitat loss or degradation due to human activities 
associated with recreation or development elsewhere in Dare County would continue. 

Conclusion - American Oystercatcher. All three alternatives have short- to long-term beneficial impacts 
by the addition of, or expansion of, nesting, resting, or foraging habitat. Alternative 2 would have 
slightly less likelihood than Alternative 3 to impact individual birds, and Alternative 3 would have the 
potential to adversely impact nesting birds, but avoidance and conservation measures already in place 
would reduce the likelihood of any negative effect. Alternative 2 and Alternative 3 may provide 
beneficial, long-term impacts to nesting habitat due to a wider beach. Therefore, overall the American 
oystercatcher is not likely to be adversely impacted by any of the three evaluated alternatives. The 
incremental adverse impacts on American oystercatcher of any of the three evaluated alternatives are 
imperceptible when added to the cumulative effects of the three proposed northern Outer Banks 
nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, and continued 
development in Dare County. 

Impacts of Alternative 1-No-Action on Bald Eagle. Alternative 1-No-Action would have no impact on 
habitats commonly frequented by the bald eagle. 

Impacts of Alternative 2 and Alternative 3 on Bald Eagle. Under Alternative 2-Winter Construction 
and Alternative 3-Summer Construction, bald eagle foraging and resting areas would be subject to 
short-term and negligible impact during sand placement. Alternative 2 may have a slightly higher 
likelihood of disturbance since the bald eagle is more common at the Seashore in the winter. Bald eagle 
nest locations have not been confirmed by NCWRC since 2011, and the six nests last known are not 
within the project vicinity. Neither beach nourishment nor dredging is specifically listed in the National 
Bald Eagle Management Guidelines (USFWS 2007). These guidelines provide buffer distances for 
activity categories based on type of activity, visibility of activity from an active eagle nest, or whether 
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similar activity exists within one mile. However, extremely loud intermittent noises within 0.5-mile of 
nests are discouraged, unless greater tolerance to the activity is demonstrated by eagles in the nesting 
area. Any impacts from noise, should they occur, would be considered site-specific and short-term. 

Cumulative Impacts on Bald Eagle. Please refer to the Cumulative Impacts on EFH/HAPC section of 
this document for a description of past, present, and reasonable foreseeable future actions (pg 114). 
These cumulative effects are considered imperceptible to noticeable. 

Conclusion - Bald Eagle. The bald eagle would experience no impact under Alternative 1 and would 
not likely be adversely impacted by either Alternative 2-Winter Construction or Alternative 3-Summer 
Construction. The incremental adverse impacts to bald eagle of any of the three evaluated alternatives 
are imperceptible when added to the cumulative adverse effects of the three proposed northern Outer 
Banks nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, and 
continued development in Dare County. 

Impacts of Alternative 1-No-Action on Peregrine Falcon. As there is no peregrine falcon nesting or 
breeding habitat in the Seashore or the Proposed Action Area, Alternative 1-N a-Action would not 
affect this falcon. 

Impacts of Alternative 2 and Alternative 3 on Peregrine Falcon. The peregrine falcon is uncommon 
from May to August, becoming slightly more common in October. During winter construction, a 
slightly higher likelihood of a visitor would occur, depending on the actual months of construction. 
Foraging habitat (near congregations of shorebirds) would have direct, site-specific, short-term, 
negligible to minor impacts from both Alternative 2-Winter Construction and Alternative 3-Summer 
Construction during sand placement activities. However, as stated above, the active zone of disturbance 
would range from 600-800 feet long on any given day, and extensive foraging habitat is otherwise 
available. Both these alternatives may have beneficial long-term impacts to foraging and resting habitat 
of the peregrine falcon, due to the wider dry beach which would be likely to attract shorebirds, 
preferred coastal falcon prey. 

Cumulative Impacts on Peregrine Falcon. Please refer to the Cumulative Impacts on EFH/HAPC 
section of this document for a description of past, present, and reasonable foreseeable future actions (pg 
114). Habitat loss or degradation due to human activities associated with recreation or development 
elsewhere in Dare County would continue. Long-term beneficial impacts of a wider dry beach would be 
-3 years for Alternative 2-Winter Construction and-10 years for Alternative 3-Summer Construction. 
A wider, dry beach equates to more potential use by shorebirds, which are prey for peregrine falcon. 

Conclusion - Peregrine Falcon. Alternative 1-No Action would have no impact, and both Alternative 2-
Winter Construction and Alternative 3-Summer Construction would have direct, site-specific, short­
term, and negligible to minor impact. The incremental adverse impacts to peregrine falcon of any of the 
three evaluated alternatives are imperceptible when added to the cumulative effects of the three 
proposed northern Outer Banks nourishment projects, replacement of the Bonner Bridge, periodic 
Oregon Inlet dredging, and continued development in Dare County. 

Impacts on Species with State Protection 

One additional reptile, the diamondback terrapin, and one additional plant, the seabeach knotweed, 
have the potential to be affected by the alternatives addressed in this document. Both species are 
designated for state-level protection and are discussed in more detail in Chapter 3. Potential impacts to 
those species by each alternative are discussed below. 
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Impacts of Alternative 1-No-Action on Diamondback Terrapin. The diamondback terrapin has been 
documented by NPS biologists west of the Proposed Action Area on the west side of NC 12. Therefore, 
Alternative 1-No-Action may permanently affect some existing back-barrier habitats preferred by the 
diamondback terrapin, as erosion would continue under this alternative and increase the likelihood of 
overwash events or a breach in the future. While both overwash and a breach would be unpredictable in 
time and duration, a breach would remove back-barrier dune and marsh areas the terrapin may 
currently use for foraging, nesting, and hibernation. Overwash events would have the potential to bury 
either active or dormant individuals or preclude use of existing foraging or habitat. The duration of 
those effects would depend on whether or not the breach closed naturally or remained open and was 
temporarily bridged. Disturbance and disruptions from erosion and overwash would continue to affect 
the terrapin and its habitats. After some overwash events, some short periods of decreased traffic may 
occur before NCDOT could clear NC 12, or decreased traffic may occur over longer periods if NCDOT 
needs to conduct more extensive repairs to NC 12, or in the event of a breach. Post-storm maintenance 
activities conducted by NCDOT (road scraping and dune building) may have adverse impact to a 
terrapin if it attempted to cross the road during these activities. These impacts would be considered 
short-term and minor to moderate. 

Impacts of Alternative 2-Winter Construction on Diamondback Terrapin. Under Alternative 2-Winter 
Construction, the diamondback terrapin would not likely be affected, as no suitable habitat exists for it 
within the Proposed Action Area. However, there is a chance that a project-associated support vehicle 
could encounter a terrapin as it crossed NC 12, but it would not likely be found on the ocean side of 
beach dunes where much of the project activities would occur, regardless of season. In addition, the 
species would be less active during the winter, which would also reduce the likelihood of an encounter 
with project vehicles on NC 12 during construction. 

Impacts of Alternative 3-Summer Construction on Diamondback Terrapin. While this terrapin is not 
found on the ocean side of dunes in the summer, a project-associated vehicle en route from one beach 
access point to another could encounter a female diamondback terrapin crossing NC 12 on her way to 
or from the back barrier to a back-dune nest area. Although existing traffic is heaviest in the summer, 
which raises the potential for an encounter with any vehicle, the odds are somewhat remote that it 
would be a project-associated vehicle. Should an encounter occur, this type of impact would be 
considered short-term and moderate. Existing habitats for this terrapin west of the dune crest to the 
edge of Pamlico Sound would have no adverse impacts during summer construction and would have 
long-term beneficial impacts from a wider beach in front of the dunes. 

Cumulative Impacts on Diamondback Terrapin. Please refer to the Cumulative Impacts on EFH/HAPC 
section of this document for a description of past, present, and reasonable foreseeable future actions (pg 
114). Traffic is not expected to increase as a direct result of the any of the three alternatives; however, 
traffic on NC 12 in general may increase as it has historically and would likely continue with or without 
the project. An increase in traffic raises the likelihood that a diamondback terrapin would be killed as it 
crossed NC 12 between habitats. Alternative 2-Winter Construction would provide -3 years of storm­
surge protection to the preferred habitats of the diamondback terrapin. Alternative 3-Summer 
Construction would provide -10 years of storm-surge protection. Habitat loss or degradation due to 
human activities associated with recreation or development elsewhere in Dare County would continue. 

Conclusion - Diamondback Terrapin. Any of the three alternatives would not adversely impact the 
diamondback terrapin. However, Alternative 2-Winter Construction and Alternative 3-Summer 
Construction would have the potential beneficial impact of a wider beach better protected from storm 
surge and overwash. The incremental adverse impacts to diamond terrapin of any of the three evaluated 
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alternatives are imperceptible when added to the cumulative effects of the three proposed northern 
Outer Banks nourishment projects, replacement of the Bonner Bridge, periodic Oregon Inlet dredging, 
and continued development in Dare County .. 

Impacts of Alternative 1-No-Action on Seabeach Knotweed. Alternative 1-No-Action would allow 
erosion to continue which could increase habitat for the seabeach knotweed, as more frequent 
overwash events may disperse dormant seeds into new suitable habitats formed by the overwash 
deposits. The type of impact would be beneficial, indirect, site-specific, and short term to long term. 
However, should the species colonize such a deposit, continued erosion and other overwash events may 
bury or eliminate the pioneering plants which would be a short-term, adverse, moderate impact. 

Impacts of Alternative 2 and Alternative 3 on Seabeach Knotweed. Under either Alternative 2-Winter 
Construction or Alternative 3-Summer Construction, no adverse effects are likely to occur as there is 
currently no known occurrence of the seabeach knotweed, and it has not historically been found in the 
Proposed Action Area. Occurrences of the seabeach knotweed has been documented south of the 
former location of the Cape Hatteras Lighthouse; however, not within the Proposed Action Area. The 
species was last documented during monthly visits between 1989 and October 1995 at the beach south 
of Buxton light (pre-1995 location) with no other details as to density of occurrence or more specific 
distances (NCNHP, Allison Weakley, Conservation Planner, pers. comm.10 August 2015). 

Since Park Service biologists conduct surveys for this plant each year along the Seashore, they would 
notify the Applicant and/or the nourishment contractor if any plants are found. Alternative 2-Winter 
Construction and Alternative 3-Summer Construction may have beneficial effects on the seabeach 
knotweed because the project is designed to widen the beach. As the nourished beach equilibrates over 
time to the additional sediment in the system, Aeolian processes may also enhance the species' preferred 
habitat between the wrack line and dune face. Therefore, the project under either alternative has the 
potential to provide more habitats for this pioneering species and is not likely to threaten its continued 
existence. 

Cumulative Impacts on Seabeach Knotweed. Please refer to the Cumulative Impacts on EFH/HAPC 
section of this document for a description of past, present, and reasonable foreseeable future actions (pg 
114). Habitat loss or degradation due to human activities associated with recreation or development 
elsewhere in Dare County would continue. 

Conclusion - Seabeach Knotweed. While each of the three alternatives would have short-term minor 
effects on potential habitat for seabeach knotweed, only Alternative 1 has the potential for moderate 
effect. Each alternative has the potential for beneficial effect which differs in time (temporary overwash 
habitats with Alternative 1-No-Action, a wider more stable beach between the wrack line and dune toe 
for -3 years with Alternative 2-Winter Construction, and -10 years with Alternative 3-Summer 
Construction. Considering the lack of historic occurrence in the Proposed Action Area in conjunction 
with surveys performed prior to construction, it would be unlikely for seabeach knotweed to be 
adversely impacted by any of the three evaluated alternatives. The incremental adverse impacts to 
seabeach knotweed of any of the three evaluated alternatives are imperceptible when added to the 
cumulative effects of the three proposed northern Outer Banks nourishment projects, replacement of the 
Bonner Bridge, periodic Oregon Inlet dredging, and continued development in Dare County. 

Impacts on State-Designated Natural Habitats 

No state-designated natural areas or natural communities exist within the action area. While the North 
Carolina Natural Heritage Program (NCNHP) database shows two so-designated areas nearby, Turtle 
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Pond Registered Heritage Area (RHA) and Buxton Woods, neither would experience effects from the 
project activities of any of the three alternatives evaluated in this EA (see Fig 3.11). 

CULTURAL RESOURCES 

Methodology 

The Applicant retained Tidewater Atlantic Research, Inc. (TAR) (Dr. Gordon Watts) to investigate 
existing and potential Cultural Resources in the Buxton Action Area. Results of the TAR studies and 
data collection are contained in Appendix F - Cultural Resources. The TAR report summarizes the 
cultural development of the Hatteras Island area from pre-European colonization to the present. Both 
onshore and offshore cultural resources were researched, with focus on offshore resources. Historical 
maps, literature and reports were reviewed, and methodology for the study complied with the National 
Historic Preservation Act of 1966 (Public Law 89-665), the National Environmental Policy Act of 1969 
(Public Law 11-190), Executive Order 11593, the Advisory Council on Historic Preservation 
Procedures for the protection of historic and cultural properties (36 CFR Part 800), the updated 
guidelines described in 36 CFR 64 and 36 CFR 66, Archaeological Resource Protection Act (16 USC 
470), Abandoned Shipwreck Law (North Carolina General Statute [NCGS] 121, article 3) and the North 
Carolina Archeological Resource Protection Act (NCGS 70, article 2). 

TAR conducted remote-sensing surveys of the offshore sand search area using magnetic and acoustic 
imaging to detect submerged artifacts and potential remains of shipwrecks. A total of 123 magnetic 
anomalies were identified within the -450-acre sand search area. With the exception of a cluster of 10 
anomalies buffered for avoidance, all had signatures similar to those produced by deteriorated small 
pipe, old cable, or deteriorated wire. None of the 113 remaining magnetic signatures are suggestive of 
complex vessel remains. A search of shipwreck records indicated no known vessel remains are in the 
Proposed Action Area. 

Impacts of Alternative 1-No-Action 

Continued erosion is likely to occur in the Proposed Action Area with potential to uncover buried 
objects which are unknown at this time. Erosion at-10 feet per year along portions of the beach-dune 
system in the Proposed Action Area would potentially expose up to 17 acres over an -5-year period. 
Although there are no known shipwrecks, historic structures, or burial grounds near the beach-dune 
line in the Proposed Action Area, continued erosion could possibly expose cultural artifacts of 
importance. Therefore, Alternative 1 would generally have a negligible to minor adverse impact on 
Cultural Resources and would have no impact on the offshore borrow area. 

Impacts of Alternative 2-Winter Construction 

Beach fill operations in the Proposed Action Area would add new sand to an erosional beach, thereby 
lessening the chance of exposing undetected historical artifacts or shipwreck remains that are unknown 
at this time. Burial by an extra cover of sand is expected to have a negligible to minor beneficial impact 
on undetected artifacts or shipwreck remains at the shoreline. 

Dredging operations in the offshore borrow area would possibly encounter undetected artifacts or 
shipwreck remains. The Applicant would avoid known or detected artifacts identified during surveys 
(Appendix F-Cultural Resources) by establishing no work buffers of at least 200 feet around the objects. 
If unknown artifacts are encountered during dredging, work would stop. The dredge would be 
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relocated to other parts of the borrow area until a determination could be made regarding the nature 
and historical importance of the material, in consultation with state and federal Historic Preservation 
officials. The string of magnetic anomalies that extends North-South through the middle of the offshore 
borrow area is being investigated further to determine whether it is an abandoned cable that can be 
removed before dredging. Any operation to remove the object which appears to be ~4,000 feet long (see 
Fig 4.4) would be performed in coordination with the North Carolina Historic Preservation Office 
(SHPO). If the object cannot be removed, the Applicant would establish a no work buffer around it and 
not utilize that portion of the borrow area. 

Alternative 2 would have a beneficial impact on undetected cultural resources or artifacts that may 
occur in the Proposed Action Area along the beach-dune system. Additions of sand would bury such 
material for several years and lessen the chance of damage by erosion and wave action for the life of the 
project. Alternative 2 would have a negligible to minor adverse impact on undetected cultural resources 
or artifacts that may be encountered in the borrow area. The Applicant would cease operations and 
move the dredge to other parts of the borrow area should unknown artifacts be encountered during 
construction. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

Alternative 3 would place approximately twice the amount of nourishment along the beach in the 
Proposed Action Area. The impacts would be greater and longer lasting than Alternative 2. Burial of 
undetected artifacts would potentially extend by up to 10 years. The extra cover of sand is expected to 
have a beneficial impact on undetected artifacts at the shoreline. As sand erodes from the Proposed 
Action Area and shifts to other sections of Hatteras Island, it is expected to have beneficial impact on 
undetected artifacts in proximity to the Proposed Action Area. 

The impacts of Alternative 3 in the offshore borrow area would be similar, but greater than Alternative 
2. Deeper excavations would potentially encounter undetected artifacts or shipwreck remains. Similar 
to Alternative 2, if unknown artifacts are encountered during dredging, work would stop and the dredge 
would be relocated to other parts of the borrow area until a determination can be made regarding the 
nature and historical importance of the material, in consultation with state and federal historic 
preservation officials. See Alternative 2 for additional details on impacts and avoidance measures. 

Alternative 3 would have a beneficial impact on undetected cultural resources or artifacts that may 
occur in the Proposed Action Area along the beach-dune system. Additions of sand would bury such 
material for up to 10 years and lessen the chance of damage by erosion and wave action. Alternative 3 
would have a negligible to minor adverse impact on undetected cultural resources or artifacts that may 
be encountered in the borrow area. The applicant would cease operation and move the dredge to other 
parts of the borrow area should unknown artifacts be encountered during construction. 

Cumulative Impacts on Cultural Resources 

The principal cultural resources near the Buxton Action Area are the Cape Hatteras Lighthouse and a 
number of shipwrecks miles away. The only potential cultural resources in the borrow area are what 
appear to be abandoned cable or small pipe. The Applicant proposes to establish no-work buffers 
around these objects or remove them in consultation with federal and state officials prior to dredging. 
The other nourishment projects completed or planned along Dare County beaches between 2010 and 
2020 have involved similar cultural resource surveys to avoid impacts to shipwrecks and other debris on 
the ocean floor. Each project is expected to avoid or minimize impacts because excavation on or around 
debris and wrecks would be counterproductive to dredging operations and result in unnecessary 
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expense associated with damages to dredges or work stoppages. Sand placement on beaches is generally 
considered to be beneficial to cultural resources at the shoreline because it provides additional cover to 
buried objects. This would reduce potential exposure of objects to erosion and damage while preserving 
them in situ for future research or recovery. 

The No-Action Alternative would contribute a negligible to minor adverse increment to long-term, 
minor, adverse cumulative impacts to undetected cultural resources along eroding beaches of Dare 
County north of Cape Point. Alternatives 2 and 3 would contribute a beneficial increment to long-term 
beneficial cumulative impacts associated with additional burial by nourishment of detected or 
undetected cultural resources in the beach zone. Alternative 2 and 3 would contribute a noticeable 
adverse increment to overall cumulative impacts of dredging undetected cultural resources in offshore 
borrow areas. 

SOCIO ECONOMICS 

Methodology 

A primary goal of the proposed project is to widen the beach and reduce the chance of damage to NC 
12, the principal access road along Hatteras Island and gateway to Park Service facilities, historic 
communities and structures, and the existing corridor for utilities. The economy of Dare County is 
tourism-based, and NC 12 accommodates far more visitors to the Seashore than would likely visit, if 
there was no vehicular access by road. The overall economic impact of Hatteras Island is >$200 million 
per year. Each road closure results in substantial economic impact, loss of access to hospitals, fire and 
police protection, loss of accommodations tax revenue and related devaluations of businesses and 
property. 

The cost of the Proposed Action, though substantial, is weighed against these potentially much greater 
costs. Beach nourishment costs cannot be known with certainty in this setting until more systematic 
measurement and monitoring is performed. The Proposed Action would provide an opportunity for the 
County to evaluate objectively project performance, nourishment longevity, and degree of protection to 
infrastructure over an -5-10-year period. With more accurate data in hand, the North Carolina 
Department of Transportation's alternative, long-term strategies for maintaining or relocating NC 12 
could be better evaluated. The Applicant proposes to implement the project based on favorable 
economics and without impact to federal or state budgets. Under the terms of the permits, the Proposed 
Action would be a one-time event and any future nourishment activity would require another 
application. 

Anticipated impacts on socioeconomics were analyzed using information from public records, previous 
studies, and similar project experience. 

Impacts of Alternative 1-No-Action 

Continued erosion along the action area would likely result in periodic damages to the foredune and 
NC 12 and force temporary road closures while emergency repairs to the road and utilities are 
completed. Erosion would also adversely impact developed property and lead to more emergency shore 
protection measures such as sand bags and beach scraping. This is expected to occur at increasing 
frequency as erosion proceeds at upwards of 10 feet per year in the action area. Each road closure 
would adversely impact economic activity on Hatteras Island, particularly the communities of Buxton, 
Frisco, and Hatteras Village. 
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When NC 12 is closed along the action area, all supplies to Buxton, Frisco, and Hatteras Village must be 
shipped in via temporary ferries from the north, or the existing state ferry system that operates at 
Ocracoke and Hatteras Inlet. Some supplies can arrive via small planes or helicopter to the municipal 
airport at Frisco which has a 3,000-foot runway. During periods of road closures, visitors cannot easily 
access the communities and businesses at the Cape. The ferry system has limited capacity to transport 
the numbers of visitors to the Seashore, motels, and private businesses each day, particularly in the high 
season tourist months of summer. Based on an economic impact of -$200 million per year to the 
economy of Dare County, each day of road closure on Hatteras Island has a potential impact of 
hundreds of thousand dollars in lost business and tax revenues. Road closures increase the cost of basic 
supplies needed to support the communities. As a hub of business around Cape Hatteras, loss of access 
to Buxton impacts the local economy of Avon to the north or Frisco, Hatteras Village, and Ocracoke to 
the south. Avon also depends on Buxton for its water supply which is provided by way of a pipe 
paralleling NC 12. A breach of NC 12 would cut off water to Avon and impact infrastructure. 

The No-Action Alternative would produce moderate adverse impacts on to the socioeconomics of Dare 
County and specifically Hatteras Island. The degree of the impact would be related to the timing and 
intensity of storm damages with greater impacts during high visitation summer months and lesser 
impacts during low-visitation winter months. A breach of the barrier would produce longer lasting and 
further reaching impacts by cutting the water supply to Avon. The Applicant has determined that the 
potential economic losses associated with closures of NC 12 and related damages to infrastructure and 
developed property would potentially be much greater than the cost of the action alternatives. 
Therefore, Alternative 1-No-Action is considered to have adverse, direct, regional, long-term impacts 
on socioeconomics. 

Impacts of Alternative 2-Winter Construction 

Beach nourishment in winter would provide a protective buffer between the ocean and existing 
infrastructure and development in the action area. Addition of -1.3 million cubic yards would widen the 
beach by -70 feet and offset annual erosion losses for several years. The number of years of protection 
from storm erosion would depend on the frequency and magnitude of future storms which is not 
predictable. Nevertheless, Alternative 2 would be expected to reduce the frequency and intensity of 
storm damages, breaches of the foredune and emergency closures of NC 12 in proportion to its scale. 
The duration of beneficial impacts would be <5 years based on projections of erosion losses after 
nourishment. Alternative 2 would produce beneficial impacts to the economics of Dare County and 
Hatteras Island with the degree of benefits proportional to the size (volume) of the project and intensity 
of future damaging storms. The beneficial impacts would be felt region-wide because of the dependence 
of Dare County on tourism and access to the Buxton area. The potential economic benefits of 
uninterrupted access along NC 12 over the life of Alternative 2 (-3-5 years) are expected to exceed the 
cost of the project. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

Impacts of Alternative 3 would be greater than Alternative 2 because the project scale would be about 
twice as large. Higher sand volume equates to increased project longevity and reduced probability of 
damages to infrastructure. Alternative 3 is expected to provide about one decade of erosion relief and 
economic benefits to the community. The potential economic benefits would be much greater than the 
cost of the project based on prior storm damage experience, the amount of economy at risk to road 
closures, and the accelerating values of barrier island property. Road closures along Hatteras Island 
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after Hurricanes Irene (2011) and Sandy (2012) forced cancellation of hotel and cottage rentals, and 
special events such as surfing and fishing tournaments. 

Alternative 3 would produce beneficial impacts to the economics of Dare County and Hatteras Island 
for up to one decade. These benefits would be felt region wide because of the dependence of Dare 
County on tourism and access to the Buxton area. The potential economic benefits of uninterrupted 
access along NC 12 over the life of Alternative 3 ( ~ 10 years) are expected to exceed the cost of the 
project. 

Cumulative Impacts on Socioeconomics 

Hatteras Island is unique among east coast National Seashores in providing vehicular access over the 
length of the barrier island. This accounts for higher visitation rates than other National Seashores 
and additional major use by visitors to the area who may not be counted as park visitors. Emergency 
road closures have been a frequent occurrence along Hatteras Island particularly in the Rodanthe, 
Buxton and Hatteras Village area. The 2014 Rodanthe project was completed to widen the beach 
and protect NC 12 in an area of chronic erosion and emergency shore protection measures. The 
Buxton Project would similarly provide protection and reduce the threat of a breach of the dune or 
barrier island. The No-Action Alternative, combined with critical erosion areas and potential road 
closures along other parts of Hatteras Island, would produce an appreciable, adverse increment to 
long-term, cumulative, adverse impacts to the socioeconomics of Dare County. 

Because the Buxton Action Area is one of the most vulnerable areas of Hatteras Island for barrier 
breaches, it is considered by the Applicant to be a high priority for beach restoration. The Applicant has 
no authority to relocate NC 12 and associated infrastructure so its options for reducing the probability 
of frequent road closures are limited to beach widening. Alternative 2-Winter Construction, like the 
2014 Rodanthe nourishment project, would widen the beach and reduce the possibility of emergency 
road closures due to erosion for several years. Alternative 3-Summer Construction would provide 
similar benefits for up to 10 years. Other nourishment projects planned or anticipated to occur in Dare 
County north of Cape Point would add sand to the beach system, increasing the overall sand budget and 
incrementally reducing the probability of storm damages to NC 12, infrastructure, and development. 

Alternatives 2 and 3 would contribute a noticeable, beneficial increment to long-term, cumulative 
impacts ofreduced storm damages on the socioeconomics of Dare County. 

VISITOR USE AND EXPERIENCE 

Methodology 

NPS Management Policies 2006 (NPS 2006) state that enjoyment of park resources and values by the 
people of the United States are part of the fundamental purpose of all parks and that the National Park 
Service is committed to providing appropriate, high-quality opportunities for the public to enjoy parks. 
Past planning documents, park statistics, and input from park staff provide background on visitor use 
and experience. Anticipated impacts on visitor use and experience were analyzed based on 
understanding of the construction processes associated with implementation of Alternatives 2 and 3. 

Impacts of Alternative 1-No-Action 

Under Alternative 1, the current opportunities for visitor use and experience would continue. Vistas 
along the beach would remain the same, including deteriorated conditions and emergency shore-
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protection measures along the portion of the Seashore fronting Buxton Village. When damaging storms 
occur and NC 12 is blocked or closed for some period of time, visitor use and experience would 
diminish. This includes extended elimination of vehicle access to park facilities and reduction in the 
number of visitors. 

Present conditions of the deteriorated oceanfront along Buxton Village produce relatively minor 
impacts to park visitors because the nearest beach accesses are either -2 miles north of Buxton at the 
Haulover Day Use Parking Area, or are near the former site of the Cape Hatteras Lighthouse at the 
south end of the action area. However, temporary loss of road access by way of NC 12 would prevent 
many visitors from accessing the beach and amenities in the vicinity of Buxton, as well as traveling 
through Buxton. During road closures in the action area, visitor use and experience would be adversely 
impacted well beyond the immediate action area. Previous road closures have forced cancellation of 
reservations at area motels, guest cottages, and restaurants. Based on the likelihood of future periods of 
storm damage and extended road closures, the No-Action Alternative would have a moderate to major 
adverse impact on visitor use and experience. The impact would be regional whenever NC 12 is closed 
due to storm damages. 

Impacts of Alternative 2-Winter Construction 

Under Alternative 2, beach nourishment would be implemented during winter months when visitor use 
and experience are lowest. Construction activities along the beach would generally be hidden from view 
by the existing dune. Visitors on NC 12 would generally not be aware of activities on the beach unless 
they purposefully elected to use beach accesses near the ends of the project. Because construction 
would be focused along several hundred feet of beach on a given day and work would progress toward 
the ends of the project at different times, the duration of construction impacts on visitor use and 
experience would be relatively short. 

Recreational fishing offshore may be adversely impacted during dredging operations over the borrow 
area and cause such activities to shift to other areas that may not be as productive. In some projects, 
dredging activities have been shown to increase or attract certain fish species because of nutrients and 
food sources released into the water column (Burlas et al 2001). The offshore borrow area is relatively 
large and would be able to accommodate recreational fishermen during dredging operations with some 
minor modification by users to maintain safe distances. 

Upon completion of construction (4 months under Alternative 2), visitor use and experience would be 
expected to improve by way of a wider beach for recreational use and more natural vistas where shore­
protection structures are removed under state regulations following nourishment. Alternative 2 would 
lessen the chance of road damage and closure or a breach of the barrier within the action area for 
several years. To the extent Alternative 2 prevents or delays additional damages and road closures, it 
would provide region-wide benefits to visitor access and use along the seashore. 

Based on the foregoing analysis, the short-term impacts occurring during construction would be offset 
by the long-term (several years) beneficial impacts of the project. Therefore, Alternative 2 would have 
short-term, minor, adverse impact (local, construction-related) and long-term (several years), regional, 
beneficial impact on visitor use and experience. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

Alternative 3 would produce greater beneficial and adverse impacts than Alternative 2. The scale of 
Alternative 3 would be approximately twice as large as Alternative 2, thus prolonging post-construction 
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benefits of a wider beach and improved protection, including reduced frequency of road closures to NC 
12. However, construction during summer months has more potential to impact visitor use and 
experience, albeit for a shorter duration (-2-3 months) because of higher visitor use during summer 
months. Otherwise, impacts of Alternative 3 are similar to Alternative 2. 

During construction, a limited section of beach totaling -800 feet would be cordoned off in the vicinity 
of the active work area. The beach north and south of the active work area would remain open and 
accessible. In addition, a narrow corridor would be maintained for public access between the foredune 
and active work area. The nourished beach would be available for public use within -24 hours of fill 
placement as construction progresses. 

Like Alternative 2, Alternative 3 would have short-term, minor, adverse impacts on visitor use and 
experience in the immediate area of construction and long-term (decade), regional, beneficial impacts 
on visitor use and experience. 

Cumulative Impacts on Visitor Use and Experience 

Beach nourishment projects completed or planned in Dare County adversely impact visitor use and 
experience during construction. However, upon completion, visitor use and experience is generally 
improved via wider beaches, better vistas, and reduced incidence of road closure. 

Alternative 1-No-Action would contribute a noticeable to appreciable, adverse increment to 
appreciable, adverse, cumulative impacts of beach erosion and road closures on visitor use and 
experience in Dare County. Each closure of NC 12 results in loss of access to businesses and park 
facilities, cancellation of lodging reservations, and a decline of visitors. 

Alternative 2-Winter Construction would contribute a noticeable, adverse increment to adverse, 
cumulative impact on visitor use and experience associated with nourishment construction. 
However, upon completion of construction, Alternative 2 would contribute a noticeable, beneficial 
increment to appreciable, beneficial, cumulative impacts associated with maintenance of road access 
for visitors. The post-construction impacts would provide noticeable benefits extending well 
beyond the limits of the action area, relating to conditions during emergency road closures. Impacts 
during construction would be less than Alternative 3 but add an increment to cumulative impacts 
associated with nourishment projects planned for Dare County previously referenced. Because 
Alternative 2 would be constructed in winter, when there are few visitors utilizing the Proposed 
Action Area, impacts on visitor use and experience would be imperceptible. 

Alternative 3-Summer Construction would potentially occur at the same time as three other projects 
scheduled for completion along Dare County Beaches. The other three sites would be north of 
Oregon Inlet at least 50 miles north of the Buxton Action Area. Other Seashore beaches would 
remain open and available to the public. Within the action area, the maximum length of shoreline 
that would contain the active construction area or a length of pipeline along a completed section of 
beach would be -4,000 feet. The remainder of the action area would be unobstructed by equipment 
or pipeline. Visitor use and experience following completion of Alterative 3 would be noticeably 
improved via wider beaches in Dare County for up to 10 years. 

Alternative 3 would contribute a noticeable, adverse increment to adverse cumulative impacts on 
visitor use and experience associated with nourishment construction. However, upon completion of 
construction, Alternative 3 would contribute a noticeable, beneficial increment to appreciable, 
beneficial, cumulative impacts associated with maintenance of road access for visitors. 
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PUBLIC SAFETY 

PUBLIC SAFETY 

Methodology 

Public safety was considered in the context of work conditions in the Proposed Action Area as well as 
safety to visitors and residents. NPS Management Policies states that the National Park Service would 
seek to provide a safe and healthful environment for visitors and employees (NPS 2006). This impact 
analysis identifies potential impacts to safety associated with each Alternative. 

Impacts of Alternative 1-No-Action 

Under Alternative 1, current public safety conditions within the Proposed Action Area would continue. 
In the context of the project, potential impacts to public safety would arise in response to appreciable 
shoreline erosion during coastal storm events, or unpredictable dune breaches unrelated to a discrete 
storm event, but still caused by continued erosion that was sustained at some previous time. Such events 
could cause partial or complete road closures and emergency repairs of NC 12. This may require 
temporary lane closures. Such closures may present enhanced risks for vehicular accidents via 
interaction with construction equipment and the presence of workers on or near the highway. Road 
closures would make it difficult to evacuate the critically ill to hospitals in Nags Head or elsewhere. 

A catastrophic breach of the barrier island or loss of the road surface during a major storm also would 
present a potentially dangerous situation for users. Should passenger vehicles be traveling through the 
affected area at the time of such a failure, they may not have sufficient time to react to the changing 
conditions or damaged areas and, as a result, could suffer personal property damage and/or personal 
injury. As the section of NC 12 within the project area is unlit, reaction time may be further diminished. 
The frequency and occurrence of conditions which produce road closures is unknown. However, 
continued erosion at up to 10 feet per year along the action area increases the likelihood of storm 
impacts to the road and a potential breach of the barrier. This would reduce the level of safety to the 
public over time. Road closures prevent emergency responders from reaching residents and visitors 
who may have life threatening health issues and transporting them to hospitals in Nags Head or 
elsewhere. 

Based on the foregoing analysis, Alternative 1 would have a long-term, moderate, adverse impact on 
public safety. This impact would be a result of the risks posed by ongoing or event-driven erosion, the 
emergency repairs conducted after erosion impacts infrastructure, and the restrictions on emergency 
access associated with road closures. The impacts would be regional and extend well beyond the 
boundaries of the action area. 

Impacts of Alternative 2-Winter Construction 

Under Alternative 2, beach nourishment would help absorb damaging storm waves and reduce the risk 
of erosion and closure of NC 12. Impacts on public safety would be accordingly improved under 
Alternative 2, as damages and extended closure of NC 12 would be diminished for several years. 
However, direct, site-specific, short- term impacts would occur during project construction. These 
would include the presence and activities of construction equipment on the beach and transport of 
heavy equipment via NC 12 to the project site. The potential for conflicts between construction 
equipment and recreational traffic may arise during mobilization and demobilization. 

During construction, the area of impact would generally be away from NC 12 and would be cordoned 
off from beachgoers. Equipment staging would be in designated areas approved by Park Service officials 
and would be isolated from the public. Because much of the construction equipment required for beach 

Buxton, Dare County, NC 183 EA - 15 September 201 5 



CHAPTER 4- ENVIRONMENTAL CONSEQUENCES 

nourishment would access the action area from the water, there would be limited opportunity for visitor 
interaction. The construction site also would be cordoned off, and safety personnel would be stationed 
at either end of the active work area to alert the public to the restricted areas. 

Safety to construction workers is a major consideration by the Applicant in its determination of the 
Preferred Alternative. Winter dredging operations in the action area pose unacceptable risks to 
dredging personnel operating offshore (Dredging Association of America, B. Holliday, Executive 
Director, pers. comm., March 2008). Average sea state in winter is> 6 feet beyond the normal operating 
conditions for ocean certified dredges. Storms occur at frequencies of 1 per 6 days forcing frequent 
evacuation of equipment and personnel to the nearest safe harbor over 110 miles away in the area of 
Norfolk, Virginia. Personnel remain at risk if they are delayed in vacating the action area. High winds 
and waves, common off Buxton, combined with low temperatures in winter, produce hazardous 
conditions onboard dredges. After each load of a hopper dredge, the vessel must hook up to the 
submerged pipe before it can pump sand to the beach. This operation cannot be performed when seas 
exceed -5 feet (Great Lakes Ocean Dredging, B. Hanson, Vice President, pers. comm., March 2011). In 
some cases, loaded hopper dredges have had to pump their material over the side into unauthorized 
areas because they could not hook up to the submerged pipeline before moving to a safe harbor. 

Based on the foregoing analysis, adverse impacts to public safety arising from Alternative 2 would be 
direct, local, short-term, and minor (construction-related). Impacts to construction personnel safety 
associated with Alternative 2 would be major and potentially involve bodily injury or death. Over the 
long-term (years), impacts of the proposed action would be beneficial (post-construction) in the form 
of reduced chances of road closures for several years. 

Impacts of Alternative 3 (Preferred Alternative) Summer Construction 

The impacts to public safety arising from the implementation of Alternative 3 (Preferred Alternative) 
would be similar as those discussed for Alternative 2, but would have longer lasting beneficial impacts 
because of the larger scale of the project. Protection of NC 12 would potentially be approximately one 
decade under Alternative 3. Like Alternative 2, adverse impacts to the public associated with 
construction would be localized and short-term, and offset by the beneficial impacts of the project. 
Safety to construction workers would be much greater under Alternative 3 because work would be 
performed during low wave months in summer when temperatures are more conducive for efficient 
work. Dredge production efficiency as well as worker efficiency during summer months is expected to 
be much better under Alternative 3 and lead to shorter duration of impacts on the beach. 

Alternative 3 would have direct, local, short-term, minor, adverse impacts on public safety during 
construction. These impacts would be minimal, provided that appropriate access restrictions are carried 
out where visitors would otherwise be in close proximity to heavy equipment. Alternative 3 would have 
minor short-term adverse impacts on worker safety common to heavy marine construction. Following 
completion of construction, Alternative 3 would provide indirect, regional, long-term benefits to public 
safety by lessening the chance of a breach inlet or road closure in the Buxton Action Area. 

Cumulative Impacts on Public Safety 

A primary concern expressed by the Applicant is public safety. Each closure of NC 12 due to erosion 
and storm breaches reduces public safety. Breaches along Hatteras Island occurred in 2003 during 
Hurricane Isabel (Hatteras Village) and in 2011 during Irene (Pea Island and Mirto Beach-Rodanthe). 
The 2014 nourishment at Rodanthe was implemented to protect NC 12 and help maintain access along 
Hatteras Island. When any part of the highway is closed, residents, workers, and visitors have no direct 
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