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Morehead City, NC 28557
(919) 707 8573
david.dietz@ncdenr.gov

Impact Summary:

State government:
Local government:
Federal government:
Substantial impact:

Yes
No
No
No

Authority:

North Carolina General Statutes
GS § 113-134
Rules
GS § 113-182
Regulation of fishing and fisheries
GS § 113-201
Cultivation of shellfish
GS § 113-204
Propagation of shellfish
GS § 143B-289.52 Marine Fisheries Commission – power and duties
North Carolina Session Laws
Session Law 2014-120, Section 44 as amended by
Session Law 2015-241, Section 14.9
North Carolina Marine Fisheries Commission Rules
15A NCAC 03K .0209
Oyster Sanctuaries
15A NCAC 03R .0117
Oyster Sanctuaries
15A NCAC 07H .0208
Use Standards
Necessity:
In order for oyster sanctuary reef sites to serve their intended management function
as sanctuaries for oyster broodstock, harvest protections need to be applied. While some sites are
currently protected by rule, it is proposed to add five new sites, currently protected by proclamation
authority, to the existing permanent rule delineating the sanctuary boundaries.
The anticipated effective date of the proposed rule changes is April 1, 2021.
I. Summary
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Rule amendments are proposed to add the boundaries of the five most recently developed
oyster sanctuaries (i.e., Long Shoal, Little Creek, Pea Island, Raccoon Island, and Swan Island)
and update boundaries for three existing sanctuaries (i.e., Neuse River, West Bluff, and Gibbs
Shoal). Boundaries delineating the area for two existing sanctuaries (i.e., Ocracoke and Clam
Shoal) are proposed to be removed from rule as they no longer function as biologically productive
oyster sanctuaries.
II.Introduction and Purpose of Rule Changes
Marine protected areas (MPAs) are a powerful management approach for restoration and
conservation of marine species and ecosystems. In general, the abundance and size of individual
species within MPAs is often significantly greater and larger, respectively, than outside MPAs,
which can also lead to a “spill-over effect” of larvae and individuals from inside the MPA to areas
outside the MPA (Gell and Roberts 2002; Halpern 2003; Sobel and Dahlgren 2004). In other
words, fish are generally larger and more abundant in MPAs. In pursuit of shellfish rehabilitation,
the Division of Marine Fisheries (DMF) has applied the MPA model through its Oyster Sanctuary
Program. This program is responsible for creating artificial reef habitat, designed to support
healthy and abundant oyster populations throughout Pamlico Sound and its tributaries. Once built,
a reef site is protected from harvest to preserve oyster broodstock and is called an “oyster
sanctuary.” With healthy and abundant broodstock populations inside sanctuary boundaries, these
sites serve their intended function by supplying oyster larvae to other reefs nearby.
In North Carolina, both sanctuaries and artificial reefs are sometimes referred to as reef
sites; however, it is important to distinguish that while all artificial reef habitat is considered “reef,”
not all reefs are considered “sanctuary.” The term sanctuary refers only to reefs protected from
oyster harvest in Marine Fisheries Commission (MFC) rule or by proclamation issued by the
Fisheries Director under the authority of MFC rule. It is also important to consider that the created
habitat within sanctuary or artificial reef boundaries always exists as a collection of separate reef
habitat patches; see Figures 2-6 in Appendix III for examples of this. As a result of the relationship
of these elements, the terms “reef”, “sanctuary”, and “reef site” are often used interchangeably. In
most cases concerning reef sites managed by the Oyster Sanctuary Program, the entire reef site
authorized by state and federal permits is protected from oyster harvest. When describing area as
can be seen in Tables 1 and 2 (see Appendix III), managers typically refer to boundary area as the
total sanctuary area (acres) within the boundaries delineated in rule or by proclamation. Habitat
footprint area refers to the cumulative total area of reef patches only, not to include unconsolidated
soft bottom. For example, in Table 1, the Croatan Sound oyster sanctuary site has 3.10 acres of
habitat within the overall boundary of 7.73 acres, meaning 4.63 acres of the site do not have habitat
material deposited on them.
The Blue Ribbon Advisory Council on Oysters (BRACO) made the first recommendations
concerning the establishment of oyster sanctuaries in North Carolina in 1995. The BRACO
recommended the state provide selected areas where wild oyster stocks can adapt to present water
quality and disease conditions without being subjected to the additional stress of habitat
disturbance and oyster harvest. In addition to providing a sanctuary for oysters, these areas would
also provide good nursery habitat for other species, increasing their abundance for commercial and
recreational fishing. The protected oysters would also provide for increased water filtration
reducing turbidity and excess nutrients in the estuary. As part of the recommendation, oyster
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sanctuaries would be closed to taking of shellfish (i.e., oysters, clams, mussels, and scallops) and
to bottom disturbing activities such as trawling, long hauling, and dredging for an indefinite period
(Frankenberg 1995). DMF developed 10 oyster sanctuaries in Pamlico Sound and its tributaries.
These sanctuaries were originally designated as shellfish management areas by proclamation, as
authorized by Rule 15A NCAC 03K .0103. For these reef sites to serve their intended management
function as oyster broodstock sanctuaries, harvest protections needed to be applied. As part of the
2008 Oyster Fishery Management Plan Amendment 2, the MFC moved the protection of
sanctuaries from proclamation into rules 15A NCAC 03K .0209 and 03R .0117, Oyster
Sanctuaries, the former placing restrictions on fishing activities within defined oyster sanctuaries
and the latter defining in rule the specific location of each oyster sanctuary using coordinate points.
The Nature Conservancy, National Oceanic and Atmospheric Administration National
Estuarine Counsel, Coastal Recreational Fishing License, and other mitigation sources provided
funding to expand the Oyster Sanctuary Program. DMF has since constructed five additional
sanctuaries, which will increase the amount of broodstock and help answer research needs. These
additional sanctuaries are situated in the Neuse River (Little Creek) and Pamlico Sound (Long
Shoal, Raccoon Island, Pea Island, and Swan Island). Under the authority of Rule 15A NCAC
03K .0103, Proclamation SF-6-2013 was issued July 8, 2013 to initially protect Long Shoal and
Raccoon Island oyster sanctuaries by declaring them shellfish management areas and closing them
to all fishing equipment. A proclamation extending protection to these two oyster sanctuaries and
the three subsequent sanctuaries that were constructed (i.e., Pea Island, Little Creek, and Swan
Island) has since been issued (Proclamation SF-2-2019). All five of these sanctuaries would be
protected under the proposed rule changes (see Appendix I). The division has a policy which
recommends moving long-standing proclamations into rule once variable conditions have
stabilized, to aid in the clarity of regulations for the public.
While the growing interest in oyster and other shellfish products has promoted sanctuary
networks, continuing evidence of the additive environmental benefits mentioned by BRACO has
also helped drive industry growth. Specifically, oyster reefs, even those artificially built as
sanctuaries, provide a suite of ecosystem services to the surrounding water body, which are defined
as the tangible benefits that humans gain from different natural environments. In the case of oyster
sanctuaries, the primary ecosystem services benefits that can be measured, as discussed above, are
increased output for recreational and commercial fishing of other species through habitat
enhancement, improvement of water quality, primarily from nitrogen removal, and shoreline
protection due to the energy-capturing potential of oyster reefs. These benefits were captured for
the state of North Carolina by RTI International, who prepared a cost-benefit study in 2016 of
oyster propagation for the Albemarle-Pamlico National Estuary Partnership (Callihan et al. 2016).
Ultimately, research has demonstrated that ecosystem services provide tangible, quantifiable
benefits to the state, which are calculated in the fiscal note below.
In all, these direct and indirect benefits that come from constructing sanctuary reefs have
been recognized by the state of North Carolina, both in statute and by appropriations. Firstly, the
North Carolina General Assembly recognized the continued importance of oyster sanctuaries in
the 2014 and 2015 legislative sessions: Session Law 2014-120, Section 44 as amended by Session
Law 2015-241, Section 14.9, which established the Senator Jean Preston Oyster Sanctuary
Network (Figure 1; see Appendix III). This was done “to enhance shellfish habitats within the
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Albemarle and Pamlico Sounds and their tributaries to benefit fisheries, water quality, and the
economy. This will be achieved through the establishment of a network of oyster sanctuaries,
harvestable enhancement sites, and coordinated support for the development of shellfish
aquaculture.” While this demonstrates the state’s commitment to these sites, it is the stateappropriated spending that has already occurred which signals this long-term investment.
Today, DMF maintains and manages 15 oyster sanctuaries in the network, 10 protected in
the oyster sanctuary rules and five protected via proclamation. The sanctuaries are in Pamlico
Sound and its tributaries encompassing 4.59 – 60.30 acres each, totaling 395.44 acres, with over
205,000 tons of material deployed for oyster habitat (Table 1; see Appendix III). This includes the
five new sanctuary sites that are proposed to be added to this rule, which have already had material
deployed and reefs constructed.
Callihan et al (2016) have estimated average costs for constructing oyster sanctuary sites,
taking into account all significant cost components of development. Using cost data from existing
sites and projects that have been completed in the state, the authors found an average cost of $44.04
per ton of material deployed. Based on this research, it is estimated the state has appropriated
roughly $9 million towards existing oyster sanctuaries, underscoring the strong commitment North
Carolina already has made to oyster sanctuary development. Additionally, it is important to note
that state appropriations for the new sites, estimated at nearly $3 million using the same cost
assumptions, have already been spent, as these sites are fully constructed and operating as
sanctuaries. This means the $9 million commitment covers both the current and future oyster
sanctuary sites. Because of this, there is no expectation of future construction costs from this
proposed rule amendment, and construction costs should therefore be excluded from future fiscal
analysis, as the funds have been used and cannot be earned back by de-commissioning these new
sanctuaries.
In an ongoing effort to review oyster sanctuary boundaries post-construction, DMF
recently discovered through side-scan imagery that three of the 10 currently defined sanctuaries in
rule (i.e., Neuse River, Gibbs, Shoal, and West Bluff) have material slightly outside of their
permitted boundaries. This is likely due to construction error or slight movement during material
settlement. To prevent this error from occurring during future development, DMF intends to
establish a 100-foot buffer of no development for reef construction. The no-development buffer is
intended to protect against deployment error and possible material transport over time (Figures 2–
4; see Appendix III). The Oyster Sanctuary Program has updated the boundary coordinates for
these sites to incorporate any material that was found outside of the original depicted sanctuary
perimeters. Revisions have already been made to existing reef site permits (state and federal) and
now need to be updated in rule for consistency. Proposed rule changes for the Neuse River, Gibbs,
Shoal, and West Bluff sanctuaries would delineate all reef site area intended for oyster sanctuary
purposes so that protections provided by 15A NCAC 03K .0209 and 03R .0117 may be accurately
applied (see Appendix I). In addition, accurately delineated boundaries would help safeguard
boaters navigating the area.
Along with the amendments previously described, DMF proposes to remove coordinates
delineating boundaries for two sanctuaries, Clam Shoal and Ocracoke, from rule (see Appendix I).
These two sites were originally funded by fishing clubs in Hatteras and Ocracoke, for the purpose
of recreational hook and line fishing. Following the BRACO’s recommendations to establish
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oyster sanctuaries in 1996, the reef sites were delineated as oyster sanctuaries under 15A NCAC
03R .0117 and thereby protected from oyster harvest under 15A NCAC 03K .0209. In the years
following sanctuary delineation, the boundaries of the reef sites were substantially expanded in
state and federal permit and further developed by the Artificial Reef Program as artificial reefs.
The boundaries for sanctuary protections were never expanded at these two sites, therefore only a
subsection of each reef site as described in 15A NCAC 03R .0117 is protected from oyster harvest
(Figures 5 and 6; see Appendix III). Presently, both Ocracoke and Clam Shoal reefs are marked
by buoys identifying their outside margins, but do not offer any reference point for where harvest
is restricted.
Additionally, long term biological evaluation has led to the determination that the Clam
Shoal and Ocracoke sites no longer function as biologically productive oyster sanctuaries (Luck,
2019). The Marine Protected Area/sanctuary model is a management tool whereby small areas of
high productivity habitats are protected to support broodstock with high reproductive potential.
For oyster restoration, effective sanctuary sites must intrinsically sustain high population densities
of adult oysters. DMF maintains a monitoring program to assess the productivity of each sanctuary
with a restoration target of 10 oysters/m2 (Powers et al. 2009). Sanctuaries are expected to maintain
oyster densities above this threshold to be considered functioning restoration tools. Under DMF’s
monitoring, Clam Shoal initially showed promising settlement success similar to other sanctuaries
within the Pamlico Sound. By year three, however, Clam Shoal’s oyster densities fell well below
the threshold of 10 oysters/m2 and has remained below this threshold since that time. The apparent
low oyster densities are indicative of low juvenile oyster recruitment or low survivorship to
adulthood. Oyster densities at Ocracoke, identical to Clam Shoal, exhibited an abrupt decline with
little evidence of recovery (Figure 7 [see Appendix III]; Z. Knorek, unpublished). Observed
population density trends here offer strong evidence that oyster population recovery is unlikely,
given relatively unfavorable environmental conditions. Both Clam Shoal and Ocracoke oyster
sanctuaries are unique compared to all others due to their locations in relatively high salinity waters
(>16 psu; Figure 8 [see Appendix III]). In this habitat regime, increased diversity and abundance
of competing biofouling organisms (e.g., barnacles, alga, sponge), shellfish predators (e.g.,
sheepshead and crabs), and pests (e.g., Cliona boring sponge) commonly occur and can negatively
influence oyster settlement and reef persistence. Given that long term oyster population trends at
both Ocracoke and Clam Shoal sanctuaries exhibit extremely low oyster population densities, is it
easy to conclude that these sites are not serving their management purpose for oyster restoration.
Therefore, it is appropriate for these sites to be proposed for removal from the existing oyster
sanctuary rule.
III. Fiscal Analysis
This proposed rule change encompasses multiple spatial updates to the existing oyster
sanctuary program, including site removals, additions, and expansions. However, the fiscal impact
to the state in terms of production of natural resources boils down to a single value of acreage
being removed from the public access.
A core tenet of DMF’s current site selection approach is to find locations that meet the
criteria of the DMF’s habitat suitability index (HSI), and do not currently contain any existing
shell resource. According to rule 15A NCAC 07H .0208, the location and construction of all
sanctuary reefs must not create any “significant adverse impacts upon the productivity and biologic
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integrity of coastal wetlands, shellfish beds, submerged aquatic vegetation…and spawning and
nursery areas.” In short, all bottom sited for sanctuary reef construction must not contain any
existing shellfish habitat or habitat suited for marine resource spawning and nursing, meaning all
sanctuary bottom is unproductive prior to construction. On top of this, the buffer acreage added to
the existing sites must meet these same criteria and can therefore be considered unproductive
bottom that in the future is expected to develop into broodstock habitat like the rest of the sanctuary
site.
Additionally, the two sites being decommissioned, Clam Shoal and Ocracoke, have been
deemed by DMF staff to not be functioning as biologically productive shellfish habitats (Luck
2019). Due to this, the bottom of these two sites can be considered to have the same economic
value as they did prior to sanctuary establishment. Given all of these components and findings, it
is concluded that all the acreage considered in this rule, including acreage proposed to be added to
and removed from sanctuary status, has the same biological functioning and lack of significant
economic output.
Based on this assumption that all bottom being considered is of the same biological status,
all sanctuary additions, subtractions, or modifications can be calculated together to create one total
acreage value to analyze. In the case of this rule, that equates to a net of 101.09 acres being added
to sanctuary status, thereby being removed from public access. This net removal of water bottom
would not directly impact the amount of shellfish habitat available for harvest, as it was not
existing shellfish habitat. However, it may indirectly impact shellfish harvest in the future, as the
increase in sanctuary reef is expected to lead to greater broodstock provision to surrounding waters.
Lastly, as all of this acreage was not functioning as fishing grounds, restricted activities inside
sanctuaries, namely trawling, long-hauling, and dredging activities, would not be significantly
affected either.

a. Summary of Potential Economic Benefits
The principal benefit of the proposed rule amendments is increased production of oysters
and other shellfish in Pamlico Sound, due to increased broodstock production from the net gain of
101.09 acres of sanctuary bottom. Based on site research of existing sanctuary sites (Figure 7),
mean oyster densities tend to increase in the first five years after planting the sanctuary, with
roughly a 100% increase in mean densities over that time period. Given the increase in oyster
sanctuary acreage in this region, the expected increase in mean oyster density is expected to cause
increased broodstock into surrounding waters. This effect will likely lead to improved adult oyster
density in surrounding shellfish habitats, leading to increased landings of wild oysters in Pamlico
Sound with no shifts in effort. However, the timing and magnitude of these increases are not
specifically known, and therefore the exact economic gain from these effects cannot be accurately
quantified. Lastly, the expansion of existing sanctuaries through buffer zones should, over time,
improve broodstock output due to reduced disturbance from recreational and commercial boating
activity. However, the exact level of impact these 100-foot buffers will provide is difficult to
quantify, and therefore the direct economic benefit of buffers to shellfish products cannot be
estimated.
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In addition to the direct benefits of increased shellfish broodstock, there are also the
economic benefits from ecosystem services of oyster reefs. As discussed, artificial oyster reefs
provide additional benefits related to water quality, shoreline protection, and increased habitat for
other species. Callihan et al. (2016) assert an average annual benefit per acre of $4,178.38. Coupled
with the net increase of 101.09 acres of oyster reef, this proposed rule change could result in an
average annual benefit of $422,392.43, ignoring any direct benefits from increased oyster
production and cultivation.
Lastly, beyond these ecological benefits described, there are additional expected benefits
from this proposed rule amendment in the form of safer navigation and reduced administration. A
corollary benefit of the buffer zone additions is the reduced risk of vessel strikes or unintentional
groundings on reefs. As noted, the impetus for buffer development was the discovery of reef
material outside of the sanctuary boundary. By extending the boundaries out 100 feet in all
directions, vessels are much less likely to strike or become stuck upon reef material, reducing
damage costs from sanctuaries considerably. On top of this, there may be a small economic benefit
in the form of reduced future administration and planning, as these new boundaries should not
require further amending. While these components could add to the economic benefit from the
proposed rule amendment, losses from reef damage to vessels is not specifically tracked and
expected time savings cannot be accurately estimated; therefore, an exact estimate of the economic
gain from these components cannot be quantified.
b. Summary of Potential Economic Costs
While the primary driver of benefits for the proposed rule change comes from the potential
output of oyster broodstock and other shellfish from the net gain of 101.09 acres of sanctuary, the
offsetting costs will consider the corresponding loss of 101.09 acres to all shellfish harvesting,
trawl-fishing, long-hauling, and dredging activities. This is an economic tradeoff, and represents
an opportunity cost corresponding to the potential output of the new sanctuary bottom if it were
left to the public for alternative uses other than oyster broodstock development. As indicated
above, all sites selected for sanctuary construction must be devoid of any shellfish habitat,
spawning, or nursery grounds, as required by rule. Due to this, no significant economic cost is
expected in terms of shellfish harvest from this proposed rule change.
Regarding the economic impacts to the other activities prohibited within this 101.09 acres,
namely trawling, dredging, and long-hauling, the effects are expected to be negligible. Firstly,
there no economic impacts are expected on dredging and trawling for shellfish, as this 101.09 acres
does not contain any shellfish resources at the onset, as required by rule. For the effects on trawling
for non-shellfish species and long-hauling, the costs are also negligible, which is most clearly
demonstrated through a spatial analysis of the total acreage lost to public access. In the spatial
review of the region affected by this proposed rule amendment, the entire waterbody region
considered, excluding areas designated as a shellfish lease or sanitation closure, comprises
1,202,307.05 acres (Figure 9). Given that trawling and long-hauling activities occur throughout
the Sound and are not directly reliant on the bottom area being designated as sanctuary in this
proposed rule change, then the 0.0084% reduction in available area in the Sound would have a
negligible economic cost to all stakeholders. Lastly, the long-haul fishing industry in North
Carolina is small – and shrinking – and a reduction in acreage should not significantly affect
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industry output. According to NOAA, the estimated number of participants in this fishery was
reduced from 372 to just 30 in 2017. This signals the decline of this fishery, and also suggests that
a small reduction in available bottom would not significantly affect the industry overall (NOAA
Fisheries, 2019).
Additionally, there are costs to consider beyond the ecological impacts, pertaining to
construction and enforcement. However, upon analysis, all of these costs are negligible or
irrelevant to this proposed rule amendment and are not expected to create any significant economic
impacts. As discussed in the background section, while an estimated $3 million was spent
constructing the sanctuaries proposed to be added by this rule amendment, all of these funds have
already been appropriated by the State, and all construction and related costs have already been
incurred. Additionally, all updated signage related to these new sanctuaries, as well as the updated
buffer zones, have already been updated and marked according to permit, paid by state funds.
Because the expected costs for these two components have already been incurred, there are no
future economic impacts associated with construction and signage, and therefore all future costs
are negligible at this time. Lastly, given the existing presence of shellfish sanctuaries and the
mechanisms in place to enforce the rules associated with them, there are no expected impacts to
enforcement costs from this proposed rule change.
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Appendix I Proposed Rule Changes:
15A NCAC 03R .0117 OYSTER SANCTUARIES
The Oyster Sanctuaries referenced in 15A NCAC 03K .0209 are delineated in the following coastal water
areas:
(1)
Croatan Sound area: within the area described by a line beginning at a point 35 48.2842’
N - 75 38.3360’ W; running southerly to a point 35 48.1918’ N - 75 38.3360’ W; running
westerly to a point 35 48.1918’ N - 75 38.4575’ W; running northerly to a point 35
48.2842’ N - 75 38.4575’ W; running easterly to the point of beginning.
(2)(1) Pamlico Sound area:
(a)
Croatan Sound: within the area described by a line beginning at a point 35
48.2842’ N - 75 38.3360’ W; running southerly to a point 35 48.1918’ N - 75
38.3360’ W; running westerly to a point 35 48.1918’ N - 75 38.4575’ W; running
northerly to a point 35 48.2842’ N - 75 38.4575’ W; running easterly to the point
of beginning.
(a)(b) Crab Hole: within the area described by a line beginning at a point 35 43.6833’ N
- 75 40.5083’ W; running southerly to a point 35 43.5000’ N - 75 40.5083’ W;
running westerly to a point 35 43.5000’ N - 75 40.7500’ W; running northerly to
a point 35 43.6833’ N - 75 40.7500’ W; running easterly to the point of
beginning.
(c)
Pea Island: within the area described by a line beginning at a point 35 05.4760’ N
- 76 23.5370’ W; running southerly to a point 35 05.4760’ N - 76 23.4040’ W;
running westerly to a point 35 05.3680’ N - 76 23.4040’ W; running northerly to
a point 35 05.3680’ N - 76 23.5370’ W; running easterly to the point of
beginning.
(d)
Long Shoal: within the area described by a line beginning at a point 35 33.8600’
N - 75 49.9000’ W; running southerly to a point 35 33.8600’ N - 75 49.7670’
W; running westerly to a point 35 33.7510’ N - 75 49.7670’ W; running northerly
to a point 35 33.7510’ N - 75 49.9000’ W; running easterly to the point of
beginning.
(b)(e) Gibbs Shoal: within the area described by a line beginning at a point 35 27.3557’
N - 75 55.8434’ W; 35° 27.3550’ N - 75° 55.9190’ W; running southerly to a
point 35 27.1732’ N - 75 55.8434’ W; 35° 27.1010’ N - 75° 55.9190’ W; running
westerly to a point 35 27.1732’ N - 75 56.0735’ W; 35° 27.1010’ N - 75°
56.2300’ W; running northerly to a point 35 27.3557’ N - 75 56.0735’ W; 35°
27.3550’ N - 75° 56.2300’ W; running easterly to the point of beginning.
(c)(f) Deep Bay: within the area described by a line beginning at a point 35 22.9126’ N
- 76 22.1612’ W; running southerly to a point 35 22.7717’ N - 76 22.1612’ W;
running westerly to a point 35 22.7717’ N - 76 22.3377’ W; running northerly to
a point 35 22.9126’ N - 76 22.3377’ W; running easterly to the point of
beginning.
(d)(g) West Bluff: within the area described by a line beginning at a point 35 18.3000’
N - 76 10.0890’ W; 35 18.3160’ N - 76 10.2960’ W; running southerly to a
point 35 18.1460’ N 76 10.0890’ W; 35 18.3160’ N - 76 10.0690’ W; running
westerly to a point 35 18.1460’ N - 76 10.2760’ W; 35 18.1290’ N - 76
10.0690’ W; running northerly to a point 35 18.3000’ N - 76 10.2760’ W; 35
18.1290’ N - 76 10.2960’ W; running easterly to the point of beginning.
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Clam Shoal: within the area described by a line beginning at a point 35 17.4800’
N - 75 37.1800’ W; running southerly to a point 35 17.1873’ N - 75 37.1800’
W; running westerly to a point 35 17.1873’ N - 75 37.4680’ W; running northerly
to a point 35 17.4800’ N - 75 37.4680’ W; running easterly to the point of
beginning.
(f)(h) Middle Bay: within the area described by a line beginning at a point 35 14.1580’
N - 76 30.1780’ W; running southerly to a point 35 14.1150’ N - 76 30.1780’
W; running westerly to a point 35 14.1150’ N - 76 30.3320’ W; running northerly
to a point 35 14.1580’ N - 76 30.3320’ W; running easterly to the point of
beginning.
(i)
Swan Island: within the area described by a line beginning at a point 35 05.6170’
N - 76 27.5040’ W; running southerly to a point 35 05.6020’ N - 76 26.7650’
W; running westerly to a point 35 05.4850’ N - 76 26.7640’ W; running northerly
to a point 35 05.4990’ N - 76 27.5030’ W; running easterly to the point of
beginning.
(g)
Ocracoke area: within the area described by a line beginning at a point 35
10.8150’ N - 75 59.6320’ W; running southerly to a point 35 10.6320’ N - 75
59.6320’ W; running westerly to a point 35 10.6320’ N - 75 59.8530’ W; running
northerly to a point 35 10.8150’ N - 75 59.8530’ W; running easterly to the point
of beginning.
(j)
Raccoon Island: within the area described by a line beginning at a point 35
05.4760’ N - 76 23.5370’ W; running southerly to a point 35 05.4760’ N - 76
23.4040’ W; running westerly to a point 35 05.3860’ N - 76 23.4040’ W; running
northerly to a point 35 05.3680’ N - 76 23.5370’ W; running easterly to the point
of beginning.
(h)(k) West Bay: within the area described by a line beginning at a point 34 58.8517’ N
- 76 21.3632’ W; running southerly to a point 34 58.7661’ N - 76 21.3632’ W;
running westerly to a point 34 58.7661’ N - 76 21.4735’ W; running northerly to
a point 34 58.8517’ N - 76 21.4735’ W; running easterly to the point of
beginning.
(3)(2) Neuse River:River area:
(a)
Little Creek: within the area described by a line beginning at a point 35 02.6940’
N - 76 30.9840’ W; running southerly to a point 35 02.6940’ N - 76 30.7940’
W; running westerly to a point 35 02.5380’ N - 76 30.7940’ W; running northerly
to a point 35 02.5380’ N - 76 30.9840’ W; running easterly to the point of
beginning.
(b)
Neuse River: within the area described by a line beginning at a point 35 00.4742’
N - 76 31.9550’ W; 35° 00.4910’ N - 76° 31.9350’ W; running southerly to a
point 35 00.3920’ N - 76 31.9550’ W; 35° 00.3750’ N - 76° 31.9350’ W; running
westerly to a point 35 00.3920’ N - 76 32.0550’ W; 35° 00.3750’ N - 76°
32.0750’ W; running northerly to a point 35 00.4742’ N - 76 32.0550’ W; 35°
00.4910’ N - 76° 32.0750’ W; running easterly to the point of beginning.
(e)

History Note:

Authority G.S. 113-134; 113-182; 113-201; 113-204; 143B-289.52;
Eff. October 1, 2008;
Amended Eff. May 1, 2020; April 1, 2011.
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Appendix III Tables and Figures:
Table 1. Oyster Sanctuary Names, Locations, Spatial Extents, and Development. Reported boundary
sizes are calculated on areas bound by delineating coordinates in 15A NCAC 03K .0209. Ocracoke and
Clam Shoal sites are substantially larger than what is reported in this table (see Discussion). Values for
Habitat Footprint and Total Material Deployed are subject to increase over time, as reef enhancement and
construction are ongoing.

•
•
•
•
•

Boundary
Size (Acres)

Site Name

1

Croatan Sound

35° 48.238' N 75° 38.397' W

7.73

3.10

2,093

2

Deep Bay

35° 22.842' N 76° 22.249' W

17.20

4.15

1,749

3

West Bay

34° 58.809' N 76° 21.418' W

6.56

2.27

2,329

4

Clam Shoal

35° 17.334' N 75° 37.325' W

58.12

21.45

38,359

5

Crab Hole

35° 43.592' N 75° 40.629' W

30.52

13.26

36,489

6

Ocracoke

35° 10.723' N 75° 59.743' W

28.05

10.36

15,183

7

Middle Bay

35° 14.137' N 76° 30.255' W

4.59

0.27

900

8

Neuse River

35° 0.433' N

76° 32.005' W

11.21

3.55

7,357

9

West Bluff

35° 18.223' N 76° 10.182' W

29.42

2.82

10,162

10

Gibbs Shoal

35° 27.228' N 75° 56.075' W

54.69

8.19

22,447

11

Long Shoal

35° 33.806' N 75° 49.833' W

10.01

1.13

2,173

76° 23.471' W

9.97

1.61

1,824

35° 39.960' N 75° 36.940' W

46.63

2.62

3,420

Raccoon Island 35° 5.422' N

Longitude

Total
Material
Deployed
(Tons)

OS#

12

Latitude

Habitat
Footprint
(Acres)

13

Pea Island

14

Little Creek

35° 2.616' N

76° 30.889' W

20.71

6.14

5,700

15

Swan Island

35° 5.551' N

76° 27.134' W

60.30

10.93

55,000

Total

395.44

91.85

205,185

Sanctuaries (1-10) are under authority of rules 15A NCAC 03K .0209 and 03R .0117.
Sanctuaries 4 and 6 are proposed for removal from 15A NCAC 03R .0117 and subsequent protections of 15A NCAC 03K .0209
Sanctuaries (11-12) are under authority of Rule 15A NCAC 03K .0103 via Proclamation SF-2-2019.
Sanctuaries (13-15) are not yet codified in rule.
Latitude and longitude points mark the center of each site.
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Table 2. Oyster Sanctuaries with New or Updated Boundaries for Sanctuary Protection in Rule.
OS #

Site Name

Old Boundary (Acres) Proposed Boundary (Acres) Difference (Acres)

4

Clam Shoal

58.12

0

-58.12

6

Ocracoke

28.05

0

-28.05

8

Neuse River

5.71

11.21

5.50

9

West Bluff

19.95

29.42

9.47

10

Gibbs Shoal

30.02

54.69

24.67

11

Long Shoal

0

10.01

10.01

12

Raccoon Island

0

9.97

9.97

13

Pea Island

0

46.63

46.63

14

Little Creek

0

20.71

20.71

15

Swan Island

0

60.30

60.30

--

Total

141.85

242.94

101.09
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Figure 1. Oyster Sanctuary locations.
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Figure 2. Neuse River Oyster Sanctuary. Proposed boundary marks 100-foot buffer from outermost
material.
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Figure 3. West Bluff Oyster Sanctuary. Proposed boundary marks 100-foot buffer from outermost
material.
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Figure 4. Gibbs Shoal Oyster Sanctuary. Proposed boundary marks 100-foot buffer from outermost
material.
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Figure 5. Map of Clam Shoal Reef (Hatteras Island Business Association Reef) and Oyster
Sanctuary.
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Figure 6. Map of Ocracoke Reef and Oyster Sanctuary.
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Figure 7. Oyster mean densities per site since sanctuary was planted (Z. Knorek, unpublished).
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Figure 8. Water quality data collected at OS-04/AR 298 from March 2, 2016 - October 25, 2016.
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Figure 9. Spatial analysis of region affected by proposed rule change. All existing and proposed
sanctuaries are within the above study area. Analysis was conducted to identify total area, total
recognized shellfish habitat, and total area closed to due shellfish leases and sanitation notices.
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