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  ATTACHMENT A 
RELEVANT STATUTES OR RULES 
 
15A NCAC 07H.0203      MANAGEMENT OBJECTION OF THE ESTUARINE AND   
                                           OCEAN SYSTEM 
 
It is the objective of the Coastal Resources Commission to conserve and manage estuarine 
waters, coastal wetlands, public trust areas, and estuarine and public trust shorelines, as an 
interrelated group of AECs, so as to safeguard and perpetuate their biological, social, economic, 
and aesthetic values and to ensure that development occurring within these AECs is compatible 
with natural characteristics so as to minimize the likelihood of significant loss of private property 
and public resources. Furthermore, it is the objective of the Coastal Resources Commission to 
protect present common-law and statutory public rights of access to the lands and waters of the 
coastal area. 
 
15A NCAC 07H .0206 ESTUARINE WATERS 
 
(a) Description. Estuarine waters are defined in G.S. 113A-113(b)(2) to include all the waters of 
the Atlantic Ocean within the boundary of North Carolina and all the waters of the bays, sounds, 
rivers and tributaries thereto seaward of the dividing line between coastal fishing waters and 
inland fishing waters. The boundaries between inland and coastal fishing waters are set forth in 
an agreement adopted by the Wildlife Resources Commission and the Department of 
Environment and Natural Resources and in the most current revision of the North Carolina 
Marine Fisheries Regulations for Coastal Waters, codified at 15A NCAC 3Q .0200. 
 
(b) Significance. Estuarine waters are the dominant component and bonding element of the entire 
estuarine and ocean system, integrating aquatic influences from both the land and the sea. 
Estuaries are among the most productive natural environments of North Carolina. They support 
the valuable commercial and sports fisheries of the coastal area which are comprised of estuarine 
dependent species such as menhaden, flounder, shrimp, crabs, and oysters. These species must 
spend all or some part of their life cycle within the estuarine waters to mature and reproduce. Of 
the leading species in the commercial catch, all but one are dependent on the estuary. This high 
productivity associated with the estuary results from its unique circulation patterns caused by 
tidal energy, fresh water flow, and shallow depth; nutrient trapping mechanisms; and protection 
to the many organisms. The circulation of estuarine waters transports nutrients, propels plankton, 
spreads seed stages of fish and shellfish, flushes wastes from animal and plant life, cleanses the 
system of pollutants, controls salinity, shifts sediments, and mixes the water to create a multitude 
of habitats. Some important features of the estuary include mud and sand flats, eel grass beds, 
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salt marshes, submerged vegetation flats, clam and oyster beds, and important nursery areas. 
Secondary benefits include the stimulation of the coastal economy from the spin off operations 
required to service commercial and sports fisheries, waterfowl hunting, marinas, boatyards, 
repairs and supplies, processing operations, and tourist related industries. In addition, there is 
considerable nonmonetary value associated with aesthetics, recreation, and education. 
 
(c) Management Objective. To conserve and manage the important features of estuarine waters 
so as to safeguard and perpetuate their biological, social, aesthetic, and economic values; to 
coordinate and establish a management system capable of conserving and utilizing estuarine 
waters so as to maximize their benefits to man and the estuarine and ocean system. 
 
(d) Use Standards. Suitable land/water uses shall be those consistent with the management 
objectives in this Rule. Highest priority of use shall be allocated to the conservation of estuarine 
waters and their vital components. Second priority of estuarine waters use shall be given to those 
types of development activities that require water access and use which cannot function 
elsewhere such as simple access channels; structures to prevent erosion; navigation channels; 
boat docks, marinas, piers, wharfs, and mooring pilings. In every instance, the particular location, 
use, and design characteristics shall be in accord with the general use standards for coastal 
wetlands, estuarine waters, and public trust areas described in Rule .0208 of this Section. 
 
 
15A NCAC 07H .0207 PUBLIC TRUST AREAS 
 
(a) Description. Public trust areas are all waters of the Atlantic Ocean and the lands thereunder 
from the mean high water mark to the seaward limit of state jurisdiction; all natural bodies of 
water subject to measurable lunar tides and lands thereunder to the normal high water or normal 
water level; all navigable natural bodies of water and lands thereunder to the normal high water 
or normal water level as the case may be, except privately-owned lakes to which the public has 
no right of access; all water in artificially created bodies of water containing public fishing 
resources or other public resources which are accessible to the public by navigation from bodies 
of water in which the public has rights of navigation; and all waters in artificially created bodies 
of water in which the public has acquired rights by prescription, custom, usage, dedication, or 
any other means. In determining whether the public has acquired rights in artificially created 
bodies of water, the following factors shall be considered: 
 (1) the use of the body of water by the public; 
 (2) the length of time the public has used the area; 
 (3) the value of public resources in the body of water; 
 (4) whether the public resources in the body of water are mobile to the extent that they 
 can move into natural bodies of water; 
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 (5) whether the creation of the artificial body of water required permission from the state; 
 and 
 (6) the value of the body of water to the public for navigation from one public area to 
 another public area. 
 
(b) Significance. The public has rights in these areas, including navigation and recreation. In 
addition, these areas support commercial and sports fisheries, have aesthetic value, and are 
important resources for economic development. 
 
(c) Management Objective. To protect public rights for navigation and recreation and to conserve 
and manage the public trust areas so as to safeguard and perpetuate their biological, economic 
and aesthetic value. 
 
(d) Use Standards. Acceptable uses shall be those consistent with the management objectives in 
Paragraph (c) of this Rule. In the absence of overriding public benefit, any use which jeopardizes 
the capability of the waters to be used by the public for navigation or other public trust rights 
which the public may be found to have in these areas shall not be allowed. The development of 
navigational channels or drainage ditches, the use of bulkheads to prevent erosion, and the 
building of piers, wharfs, or marinas are examples of uses that may be acceptable within public 
trust areas, provided that such uses shall not be detrimental to the public trust rights and the 
biological and physical functions of the estuary. Projects which would directly or indirectly block 
or impair existing navigation channels, increase shoreline erosion, deposit spoils below normal 
high water, cause adverse water circulation patterns, violate water quality standards, or cause 
degradation of shellfish waters are considered incompatible with the management policies of 
public trust areas. In every instance, the particular location, use, and design characteristics shall 
be in accord with the general use standards for coastal wetlands, estuarine waters, and public 
trust areas. 
 
15A NCAC 07H .0208 USE STANDARDS 

(b) Specific Use Standards 
 

 (1) Navigation channels, canals, and boat basins shall be aligned or located so as to avoid 
primary nursery areas, shellfish beds, beds of submerged aquatic vegetation as defined by the 
MFC, or areas of coastal wetlands except as otherwise allowed within this Subchapter. Navigation 
channels, canals and boat basins shall also comply with the following standards: 
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ATTACHMENT B                                                              STIPULATED FACTS 
 
 

Overview of Project and Petitioner 
 
1. Petitioner, the North Carolina State Port Authority (“NC Ports”), is an instrumentality of 
the State of North Carolina, created within the Department of Transportation, which by law has 
been granted the “broad objective of developing to the utmost the port possibilities of the State of 
North Carolina.”  N.C. Gen. Stat. § 136-261. 
 
2. Pursuant to N.C. Gen. Stat. § 136-261, as a public entity NC Ports has several general 
purposes, including:  (a) to develop and improve the harbors or seaports at Wilmington, Morehead 
City and Southport, North Carolina, (b) to foster and stimulate the shipment of freight and 
commerce through said ports, whether originating within or without the State of North Carolina, 
and (c) to increase the movement of waterborne commerce, foreign and domestic, to, through, and 
from such harbors and ports. 
 
3. NC Ports operates the Port of Wilmington (“POW”), located on the Cape Fear River in 
Wilmington, New Hanover County, approximately 25 miles north of the mouth of the river and 
about 1.2 miles south of the Cape Fear Memorial Bridge.  The location of the Project is shown on 
the stipulated Powerpoint exhibit. 
 
4. On October 16, 2015, NC Ports submitted to the North Carolina Division of Coastal 
Management (“DCM”) a CAMA major permit application, seeking approval of a project 
(“Project”) to expand the turning basin of the Port of Wilmington by 200 feet, from an existing 
diameter of 1,200 feet to 1,400 feet, by mechanically dredging the bottom of the Cape Fear River.  
To accomplish the widening of the turning basin, NC Ports also sought approval to remove and 
relocate in a shoreward direction the liquid bulk terminal pier, loading platform, and mooring 
dolphins (facilities which are leased to Kinder Morgan by NC Ports).  There is no construction or 
activity, however, proposed for the tank farm facility associated with the liquid bulk pier.  The 
location of the Project is shown on the stipulated Powerpoint exhibit. 
 
5. By written resolution dated October 22, 2015, the Board of Directors of NC Ports 
authorized the expenditure of funds related to the solicitation, bidding, and execution of contracts 
for the design and construction of this project to widen the POW turning basin.  The Resolution is 
attached hereto. 
 
6. The estimated cost of the Project is about $16 million, and the duration of construction is 
estimated at 5 months.  See Affidavit of Jeffrey E. Miles (“Miles Affidavit”) ¶5, which is attached 
hereto. 
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Project Purpose and Need 
 
7. The Port of Wilmington has served ships carrying container cargo for over 30 years and has 
served vessels in the Panamax class for over 10 years.  Panamax vessels, with lengths up to 965 
feet, are defined by the maximum ship length allowable in the locks of the Panama Canal.  (Miles 
Affidavit ¶12) 
 
8. POW is the only port facility in North Carolina that services container vessels.  (Miles 
Affidavit ¶8) 
 
9. A November 2014 study published by the Institute for Transportation Research and 
Education at North Carolina State University (“NCSU Study”) found that the Port of Wilmington 
has an “annual economic contribution to the state’s economy” of approximately $12.9 billion.  
(NCSU Study p. iv)  A copy of the NCSU Study is attached hereto. 
 
10. The NCSU Study found that economic activity at the two ports of Wilmington and 
Morehead City resulted in estimated state and local tax revenues totaling $707 million.  (NCSU 
Study p. iv) 
 
11. The NCSU Study determined that container traffic (imports and exports) increased 32.8% 
at the POW between 2008 and 2013.  (NCSU Study p. 17) 
 
12. The NCSU Study determined that the value of goods produced in North Carolina and 
exported by container ship through the POW was approximately $1.7 billion.  (NCSU Study p. 9) 
 
13. The NCSU Study determined that, taken together, NC Ports’ operations accounted for 
approximately 3% of the State’s entire gross domestic product.  (NCSU Study p. 11) 
 
14. The annual revenue of POW is approximately $43.8 million.  (Miles Affidavit ¶9) 
 
15. Container business makes up about 32% of POW’s revenue.  (Miles Affidavit ¶9) 
 
16. The major container customers that call on the POW are four shipping companies 
originating in Asia – i.e., Cosco, K-line, Yang Ming, and Hanjin – which are collectively referred 
to as the “CKYH” alliance.  (Miles Affidavit ¶10) 
 
17. CKYH container ships utilize the Panama Canal for trade routes between the Port of 
Wilmington and Asia.  (Miles Affidavit ¶10) 
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18. Revenue derived from CKYH shipping comprises approximately 66% of the port’s 
container business.  (Miles Affidavit ¶11) 
 
19. NC Ports is pursuing the Project in order to develop the POW in a manner that ensures the 
port’s ability to service container ships larger than the current Panamax vessel class.  Specifically, 
the goal of NC Ports is to enable the POW to service ships in the vessel class known as “New 
Panamax.”  (Miles Affidavit ¶¶ 15, 19, 26) 
 
20. New Panamax, which is larger than Panamax, refers to a class of vessels having a size up to 
1,200 feet in length and 160 feet in width.  The New Panamax designation is related to a present-
day, ongoing expansion of the Panama Canal’s lock system.  Once the Panama Canal 
improvements are complete (anticipated in year 2016), the canal will be able to accommodate ships 
that are longer (up to 1,200 feet) and wider (up to 160 feet).  (Miles Affidavit ¶¶ 12, 13) 
 
21. The existing 1,200-foot turning basin at the POW is insufficient for the 1,200-foot New 
Panamax vessels that will transit the Panama Canal in the near future.  The purpose of a turning 
basin is to allow cargo vessels to reorient themselves for safe ingress to and egress from the port. 
(Miles Affidavit ¶¶17, 18) 
 
22. The federal channel in the Cape Fear River and Wilmington Harbor is federally authorized 
at 42 feet.  The existing channel depth and proposed dredging of the turning basin to 42 feet will be 
adequate for vessels in the New Panamax class. 
 
23. The existing onshore facilities and infrastructure at the POW are adequate to accommodate 
New Panamax ships and their cargo.  (Miles Affidavit ¶16) 
 
24. The present 1,200-foot diameter of the turning basin stands as the only physical 
impediment to servicing vessels in the New Panamax class at the POW.  (Miles Affidavit ¶¶ 15, 
16, 17) 
 
25. NC Ports has determined that a turning basin expanded to 1,400 feet is the minimum width 
necessary to allow the POW to accommodate New Panamax vessels.  A proper turning basin 
should have a minimum diameter approximately 20% longer than the length of the ship using it.  
(Miles Affidavit ¶18) 
 
26. Through discussions with the CKYH alliance, NC Ports has been made aware that, upon 
completion of the Panama Canal improvements, the CKYH alliance intends to use New Panamax 
vessels for their trade with ports on the east coast of the United States.  (Miles Affidavit ¶¶20) 
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27. The use of larger container ships allows international shippers to move more cargo, more 
efficiently.  (Miles Affidavit ¶21) 
 
28. CKYH calls on other ports on the east coast, such as Miami, Charleston, Savannah, Norfolk 
and New York.  These ports will be able to accommodate New Panamax vessels.  (Miles Affidavit 
¶22) 
 
29. Through discussions with the CKYH alliance, NC Ports has been made aware that the 
CKYH alliance intends to divert its existing container trade at the Port of Wilmington to other east 
coast ports if POW cannot accommodate New Panamax vessels.  (Miles Affidavit ¶23) 
 
30. If the turning basin at POW cannot accommodate New Panamax vessels, the economic 
benefits associated with container shipping at the POW will be redirected away from North 
Carolina to the nearby states that can accommodate such vessels.  (Miles Affidavit ¶¶24, 25) 
 
31. If POW’s turning basin is not expanded to 1,400 feet, the competitiveness and profitability 
of the POW will be adversely affected.  Adverse impacts will be felt by many North Carolina 
businesses and citizens whose economic well-being is related to the movement of container cargo 
through the POW.  (Miles Affidavit ¶¶24, 25) 
 
32. The goal of NC Ports is to have POW ready for New Panamax vessels by May 2016.  
(Miles Affidavit ¶¶26) 
 

Project Location and Environmental Factors 
 
33. The Project environs are best characterized as industrial.  The property is developed as a 
major port facility that services ocean-going vessels.  The Project location sits in a stretch of the 
Cape Fear River that is heavily used by maritime traffic and is also adjacent to the federal channel 
which is dredged and maintained by the U.S. Army Corps of Engineers. 
 
34. The proposed development (or portions of it) are located within the Public Trust and 
Estuarine Waters Areas of Environmental Concern (“AEC”) as described in 15A NCAC 7H.0206 
and .0207. 
 
35. The proposed dredging is within an area designated by the North Carolina Marine Fisheries 
Commission as primary nursery area (PNA) and is closed to the harvest of shellfish.  The waters of 
the Cape Fear River at this site are classified as SC by the NC Environmental Management 
Commission. 
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36. PNAs in this part of the Cape Fear River are defined as all areas of the river with the 
exception of the maintained channel.  15A NCAC 3R.0103(19)(a).  The PNA areas are visually 
represented on a map attached hereto as an exhibit. The waters of the Cape Fear River at this 
location have been designated as a PNA since 1977. 
 
37. The Project entails the mechanical dredging of sediment within an approximate 6.4-acre 
area of soft bottom estuarine habitat.  The estimated volume of dredged sediments is expected to be 
about 100,000 cubic yards.  After the application was submitted NC Ports consulted with the Corps 
of Engineers resulting in a new plan that reduced the dredged area from 8.5 acres to 6.4 acres and 
the volume of dredged material from 300,000 CY to 100,000 CY. The revised plan is attached as 
an exhibit. NC Ports agrees to a condition that substitutes the revised plan for the original plan NC 
Ports has committed to employing best management practices, such as turbidity barriers and 
maximizing dredging during falling tides to avoid and minimize impacts during dredging 
operations.  (Miles Affidavit ¶28)  
 
38. Dredged material will be placed in scows, transferred across the river, re-fluidized, and 
hydraulically pumped into the Eagle Island Confined Disposal Facility.  The Eagle Island facility is 
owned and operated by the US Army Corps of Engineers. 
 
39. For the Project, NC Ports has prepared an “Essential Fish Habitat Assessment” (EFH 
Study) pursuant to the federal Magnuson-Stevens Fishery Conservation and Management Act of 
1976.  The EFH Study is attached hereto as an exhibit. 
 
40. A majority of the estimated dredging volume is due to dredging in waters presently ranging 
in depth from -5 feet to -20 feet MLW.  The area will be dredged to a depth of -44 feet MLW, 
sloping back up to natural grade inshore.  (EFH Study p. 2, 6) 
 
41. While turbidity and dispersion of suspended sediment in the waterbody is a potential effect 
during the 5-6 months of dredging, the EFH Study has found that the proposed method of 
clamshell dredging allows mobile species to “quickly avoid plumes of elevated turbidity and the 
mechanical operations, even when migrating up river or foraging in shallow areas.”  (EFH Study p. 
14) 
 
42. There are no known areas of submerged aquatic vegetation or oyster beds within the 
footprint of the Project. 
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43. In order to offset potential impacts associated with the Project, NC Ports has offered two 
mitigation measures:   
 

NC Ports will convey a conservation easement over a 13.4-acre tract owned by NC 
Ports and located on the Brunswick River.  NC Ports has owned the tract since 1965.  
The majority of this tract is coastal marsh within primary fisheries nursery habitat.  The 
conservation easement is proposed for conveyance to the N.C. Department of 
Environmental Quality (DEQ) or other entity designated by DEQ.  The location of the 
13.4-acre mitigation tract is shown on the stipulated Powerpoint exhibit. 
 
NC Ports will contribute $750,000 towards a project to create a fish passage at Lock 
and Dam #2 on the Cape Fear River, assuming issuance of a CAMA major permit and 
US Army Corps General Permit (GP 291) to NC Ports by January 19, 2016.  NC Ports 
makes this offer conditional because the turning basin expansion is urgent and 
important to NC Ports and the State in general.  The contribution of NC Ports, if made, 
will be combined with other funding allocated by the State to complete the planning, 
design, and permitting (phase 1) of a rock ramp fishway.  With NC Ports’ contribution, 
phase 1 should be completed by May 2017.  Lock and Dam #2 is located in Bladen 
County, upstream from the Port of Wilmington.  The design, permitting, and 
construction of a fish passage will allow migratory fish (such as shortnose and Atlantic 
sturgeon, striped bass, American shad, and river herring) to access approximately 20-
40% of the remaining historic fish habitat that is currently blocked.  (EFH Study 39-40) 
 The location of Lock and Dam #2 and fish passage images are shown on the stipulated 
Powerpoint exhibit. 

 
CAMA Major Permit Application 

 
44. NC Ports’ CAMA major permit application for the Project was accepted as complete by 
DCM on October 16, 2015. 
 
45. The proposed Project is a Major Modification to CAMA Major Permit No. 47-87, 
originally issued on February 17, 1987 for hydraulic dredging of NC Ports’ shipping berths.  The 
liquid bulk pier was authorized through a Minor Modification to the permit on March 16, 1999. 
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46. As part of the CAMA major permit review process, state and federal resource agencies 
were given copies of the application and the field investigation report, copies of which are 
attached.  Three agencies and a DCM Fisheries Resource Specialist provided comment back to 
DCM.  The Department of (Natural and) Cultural Resources recommended caution during the 
dredging in case watercraft remains were found.  A copy of their comments is attached.  The NC 
Wildlife Resources Commission also responded raising concerns about PNA habitat.  A copy of 
their comments is attached. The National Marine Fisheries Service provided comment related to 
the fish habitat in the project area. A copy of their comments is attached.  The comments of the 
DCM Fisheries Resource Specialist are attached. 
 
47. All other agencies had either “no objection” or “no comment” on the Project, except for 
two which did not return comment by November 30, 2015.  Those include Division of Water 
Resources, which has the 401 certification application pending, and DCM’s Land Use Planner with 
a consistency determination. 
 
48. As part of the CAMA major permit process, notice of this proposed project was given to 
the public and neighbors by (1) publishing notice in the Star-News newspaper on October 21, 
2015, (2) posting notice on site, and (3) sending notice to the adjacent riparian owners Apex Oil 
and Kinder-Morgan.  DCM received no comments back from the general public.  Apex Oil had no 
objection to the project.  Kinder-Morgan initially objected, they later “received clarification of the 
project from the Port of North Carolina that has satisfied our concerns” and officially withdrew 
their objections to the project. Copies of the notice and comments received from the adjacent 
riparian owners are attached. 
 
49. On November 17, 2015, NC Ports notified DCM Staff that they wished to remove the two 
northern mooring dolphins initially proposed and which were located in Kinder-Morgan’s riparian 
area.  An email from NC Ports making the change is attached.   
 
50. On November 30, 2015, DCM denied the NC Ports’ application through a letter, attached.  
DCM noted that its denial was based on the proposed development’s inconsistency with rule 15A 
NCAC 7H .0208(b)(1), which requires that new dredging projects avoid areas designated as PNAs. 
 Accordingly, DCM denied the permit application for inconsistency with state guidelines in 
accordance with N.C. Gen. Stat. § 113A-120(a)(8). 
 
51. On December 1, 2015, Petitioner filed this variance petition seeking a variance from 15A 
NCAC 7H .0208(b)(1) in order to allow the dredging proposed and since revised as noted in Fact 
37, above. 
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52. Also on December 1, 2015, Petitioner filed a request to hear this variance in an expedited 
fashion.  A copy of that letter, the DCM Staff Response and the Commission’s decision are 
attached. 
 
53. The parties will show site photographs as part of a powerpoint presentation, which is a 
stipulated exhibit. 
 
 
 

Stipulated Exhibits 
 
• Powerpoint Slideshow with relevant maps, diagrams, aerial photos, photos of mitigation,  
 and site plans. 
• October 22, 2015 NC Ports Board Resolution 
• November 2014 Study prepared by Institute for Transportation Research and Education at 
 North Carolina State University 
• October 2015 Essential Fish Habitat Study 
• Affidavit of Jeffrey E. Miles 
• CAMA Major Permit Application of October 16, 2015 as amended 
• DCM Field Investigation Report 
• Comments of Department of (Natural and)Cultural Resources 
• Comments of NC Wildlife Resources Commission 
• Comments of National Marine Fisheries Service 
• Comments of DCM Fisheries Resource Specialist 
• Proof of publishing of notice in the Star News 
• Copy of On-site notice card 
• Notice forms returned from Apex Oil and Kinder-Morgan, along with email 
 correspondence withdrawing objection 
• November 17, 2015 email from Ports removing northern-most two dolphins from the 
 project 
• November 30, 2015 denial letter 
• PNA map showing the site  
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ATTACHMENT C                                         PETITIONER AND STAFF POSITIONS 
 
 

I. Will strict application of the applicable development rules, standards, or 
orders issued by the Commission cause the petitioner unnecessary hardships?  If so, 
the petitioner must identify the hardships. 

 
Petitioner’s Position:  Yes. 
 
A project is nearing completion to enlarge locks in the Panama Canal to allow larger and wider 
ships to utilize the Canal.  The Panama Canal is used by the four largest container shipping 
customers of the Port of Wilmington.  The Port of Wilmington has been informed by these 
customers that the customers will move their business from the Port of Wilmington to other east 
coast ports unless the Port of Wilmington is able to accommodate the longer and wider ships that 
will soon be able to utilize the Panama Canal.  The Port of Wilmington cannot currently 
accommodate the larger ships because the deep water turning basin needed by ships to have safe 
ingress to and egress from the Port of Wilmington is not wide enough.  Increasing the width of the 
turning basin can only be accomplished by dredging an area adjacent to the existing turning basin.  
The only area feasible for enlargement of the turning basin is designated in part as primary nursery 
area (PNA) by the North Carolina Marine Fisheries Commission.  New dredging in PNAs is 
prohibited by the rules of the Coastal Resources Commission.  The inability to enlarge the turning 
basin will result in a loss of the four largest container ship customers of the Port of Wilmington.  
Based on the most recent figures, these shipping lines accounted for approximately $9.2 million of 
the Port’s total revenue, or approximately 21% of the Port’s total revenue.  The loss of this revenue 
would have a tremendous adverse effect on the Port’s profitability.  Thus, the inability to enlarge 
the turning basin constitutes a hardship to the Petitioner and to the economy of the State.  The 
hardship is unnecessary in view of the measures that the Petitioner will implement to mitigate the 
adverse effects of dredging in a primary nursery area.  
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Staff=s Position: Yes. 
 
Petitioner’s inability to dredge in order to enlarge the existing turning basis at the Wilmington port 
facility causes an unnecessary hardship. The proposed site is within an industrial port area which 
has been used in this manner for many decades. The proposed dredging for this water-dependent 
use is not allowed by the rules because the area is within a designated Primary Nursery Area, a 
designation which extends from bank to bank of the Cape Fear River (with the exception of the 
federal channel) and has been in place since 1977. Petitioner will face unnecessary hardships of the 
likely loss of significant commercial shipping traffic if the Commission’s rule prohibiting new 
dredging in a designated PNA is strictly applied. DCM’s position is that the fisheries value of this 
site is already somewhat reduced due to the historic use of the area and other site characteristics.  
 
II. Do such hardships result from conditions peculiar to the petitioner=s property, such as 
location, size, or topography of the property?  Explain. 
 
Petitioner’s Position:  Yes. 
 

            The property is the site of the North Carolina State Port at Wilmington.  The Cape Fear River at 
this location has been extensively dredged to accommodate large ships, including container ships.  
The State Port facility and the ship channel and turning basin are the only facilities in North 
Carolina that can practically be used for the foreseeable future to accommodate container shipping. 
There is no other property in North Carolina that can practically be used to create a wide enough 
and deep enough body of water to accommodate the larger vessels that will soon be using the 
Panama Canal. 
 
Staff=s Position:  Yes. 
 
Staff agrees that this site on the Cape Fear River is unique as it is the only area within the state 
reasonably capable of handling the New Panamax ship traffic, and the lack of a larger turning basin 
is the only change to existing infrastructure needed to accommodate this new class of ship. Staff 
also agrees with Petitioner that this area has been heavily dredged in the past to create and maintain 
the federal channel and the existing turning basin. DCM’s Fisheries Resource Specialist noted in 
his comments existing disturbances in this area due to historical propeller wash from tug boats and 
other vessels, as well as maintenance agitation dredging that is already permitted in this area. He 
concluded that “[o]verall the area has been highly developed and routinely impacted by large 
vessels utilizing the POW as a hub for commerce in the state.” Staff also notes that deeper water 
depths at and adjacent to the dredging site reduces the shallow-bottom habitat and related 
characteristics and functions of a typical PNA, which is defined by the MFC at 15A NCAC 
3I.0101(4)(f) as “those areas in which for reasons such as food, cover, bottom type, salinity, 
temperature and other factors, young finfish and crustaceans spend the major portion of their initial 
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growing season. Primary nursery areas are those areas in the estuarine system where initial post-
larval development takes place. These are areas where populations are uniformly early juveniles.”  
Accordingly, while the dredging site is designated as a PNA, the site conditions and historical use 
of the site reduce the function of the site as a PNA. Accordingly, Staff believe that the physical 
characteristics peculiar to this site cause Petitioner’s hardship. 
 
III. Do the hardships result from the actions taken by the Petitioner?  Explain.  
 
Petitioner’s Position:  No.  
 
The Petitioner has no control over the size of the ships that are being used by its customers and 
potential customers.  Nor does the Petitioner have any practical alternative for enlarging the turning 
basin. 
 
 Staff=s Position:  No. 
 
Staff agrees that the hardships do not result from actions taken by Petitioner. The POW has been 
operating at this location for decades, as has the federal channel. It makes sense to minimize 
impacts to PNAs by locating new impacts where the existing turning basin and heavily used port 
infrastructure are already located in order to accommodate the New Panamax ships. Staff also 
notes that Petitioner, in consultation with the federal resource agencies, has further reduced the 
dredging impacts initially proposed. 
 
IV. Will the variance requested by the petitioner (1) be consistent with the spirit, 
purpose, and intent of the rules, standards or orders issued by the Commission; (2) secure 
the public safety and welfare; and (3) preserve substantial justice?  Explain. 
 
Petitioner’s Position:  Yes.  
 
• Consistent with the spirit, purpose and intent of rules. 
 
The Coastal Area Management Act states that a goal of the Act is “[t]o establish policies, 
guidelines and standards for… location and design of… port facilities… [and] navigation channels 
and harbors….”  N.C. Gen. Stat. § 113A-102(b)(4).  The Port of Wilmington and the ship channel 
and turning basin were already in existence at the time CAMA was enacted, and CAMA 
recognizes that such facilities are a part of the existing coastal area and should be taken into 
account when developing the CAMA program. 
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The Management Objective for Estuarine Waters found in 15A NCAC 7H.0206(c) states: 
 

To conserve and manage the important features of estuarine waters so as to 
safeguard and perpetuate their biological, social, aesthetic and economic values; to 
coordinate and establish a management system capable of conserving and utilizing 
estuarine waters so as to maximize their benefits to man and the estuarine and ocean 
system.  
 

The Use Standards for Estuarine Waters found in 15A NCAC 7H.0206(d) states: 
 

Highest priority of use shall be allocated to the conservation of Estuarine Waters 
and their vital components.  Second priority of Estuarine Waters use shall be given 
to those types of development activities that require water access and use which 
cannot function elsewhere such as simple access channels; structures to prevent 
erosion; navigation channels; boat docks, marinas, piers, wharfs and mooring 
pilings. 

 
Thus, the CRC Rules clearly anticipate that water-dependent uses such as a state port are 
appropriate in certain circumstances.  The CRC Rules also set out guidelines for approving projects 
that conflict with the use standards in the CRC Rules.  In accordance with 15A NCAC 
7H.0208(a)(3), a development can be approved “if the applicant can demonstrate that the activity 
associated with the proposed project will have public benefits as identified in the findings and 
goals of the Coastal Area Management Act, that the public benefits outweigh the long-range 
adverse effects of the project, that there is no reasonable alternative site available for the project, 
and that all reasonable means and measures to mitigate adverse impacts of the project have been 
incorporated into the project design and shall be implemented at the applicant's expense.”  
Although the Petitioner has elected to seek a variance rather than seeking approval under 
7H.0208(a)(3), the provisions of this Rule show that the project is consistent with the spirit, 
purpose and intent of the CRC Rules. 
 
• Secure the public safety and welfare. 
 
Port operations will be safer with a wider turning basin. Public welfare will be secured by allowing 
the Port to continue to provide significant economic benefits to the people of North Carolina. 
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• Preserve substantial justice. 
 
The variance will allow the Port to continue to realize benefits from the substantial investment in 
the infrastructure used to service the container ship industry. If the Port were to lose a significant 
part or all of its container ship business, the investment made by the Port in the facilities used to 
service container ships will be wasted. Allowing the variance will preserve justice by avoiding the 
loss of reasonably made and lawful investment in the existing port facilities. The mitigation 
measures will protect the public interest in public natural resources.   
 
Staff=s Position:  Yes. 
 
Petitioner has stipulated that it’s proposed development is contrary to 15A NCAC 7H .0208(b)(1) 
and is seeking a variance from this rule, which provides that “Navigation channels, canals, and 
boat basins shall be aligned or located so as to avoid primary nursery areas. . .”  
 
Staff believes the variance meets the spirit, purpose and intent of the Commission’s prohibition 
against new dredging in designated PNAs, where, as in this case, the PNA resources have long 
been impacted  by the longstanding use of the site as an industrial port subject to regular dredging 
and propeller agitation in the adjacent existing turning basin and federal channel. Staff also notes 
that the initial impacts proposed have been further reduced after consultation with federal resource 
agencies. Finally, Staff also acknowledges the significant economic value of the Port of 
Wilmington, and believes it is within the spirit of the rules to consolidate industrial port activities 
in the coastal area.  
 
Public safety and welfare will be preserved by allowing ship traffic at the POW to have sufficient 
room to navigate, while minimizing impacts to the resource by reducing the dredging area and 
siting it near the existing turning basin and federal channel.  Substantial Justice will be preserved 
by maintaining commercially useful port infrastructure.  
 

MITIGATION MEASURES 
 
Finally, Staff notes that the two proposed mitigation measures have not been finalized and may 
continue to change during the ongoing federal permit review process.  DCM does not oppose either 
proposal to the extent they may improve the fisheries resources of the Cape Fear River. DCM did 
not rely on these mitigation measures in making these variance recommendations, but will continue 
to follow the federal permitting process and work with the NC Ports and other agencies regarding 
these proposals.   
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Division of Coastal Management 

Department of Environmental Quality 
400 Commerce Ave., Morehead City, North Carolina 28557 

Phone 252-808-2808    FAX 919-733-1495 

December 1, 2015 
 

Scott T. Slusser, Esq.      via email: sslusser@ncdoj.gov 
Thomas D. Henry, Esq.     via email: thenry@ncdoj.gov 
NC Dept. of Justice – Transportation Section 
1 South Wilmington Street 
Raleigh, NC 27601 

 Re: NC State Ports Authority Request for Expedited Hearing-- GRANTED 

Dear Mr. Slusser and Mr. Henry: 

 I have reviewed the December 1, 2015 letter you submitted on behalf of the NC 
State Ports Authority (“Petitioner” or “NC Ports”) requesting the Commission 
schedule an expedited hearing before its next regularly scheduled meeting in February 
2016 to consider the NC Ports’ request for a variance to expand the existing boat 
turning basin into primary nursery areas as contemplated by its application for a 
CAMA major permit dated October 16, 2015. Based on the information submitted and 
taking that information at face value, I note that Petitioner has alleged that a wider 
turning basin is needed to accommodate larger shipping vessels that will call on the 
Port of Wilmington once the new Panama Canal expansion is completed in April 
2016. In addition, you have reported that customers currently using the Port of 
Wilmington have informed Petitioner that if the Port cannot accommodate the new 
larger vessels, they will rely on other ports, such as Charleston and Norfolk, for their 
business needs. I understand that Petitioner has concluded that the loss of business will 
have a severe impact on many North Carolina businesses and consumers who rely on 
the Port of Wilmington.  

In addition, I have reviewed the response submitted by DCM, through counsel, 
stating that DCM understands that larger ships may wish to access the Wilmington 
port facility as early as 2016 and that due to environmental dredging windows and a 
desire not to lose ship traffic to other ports, Petitioners seeks to complete any dredging 
allowed as soon as possible. For this reason, subject to certain conditions, DCM stated 
it does not oppose the request for an expedited hearing. Specifically, DCM suggests 
that it can accommodate an expedited hearing on December 8, 2015 as long as the 
parties are able to agree on stipulated facts and exhibits by December 2, 2015 and 
submit information for the Commission’s review by Friday, December 4, 2015.  

N.C.G.S. § 143-318.12(f) states that an emergency meeting may appropriately be 
called in situations where “generally unexpected circumstances” are present requiring 
“immediate consideration by the public body.”  

mailto:sslusser@ncdoj.gov
mailto:thenry@ncdoj.gov


 
December 1, 2015 
Scott T. Slusser, Esq.     
Thomas D. Henry, Esq. 
Page 2 of 2 
   
 
 Given the information provided, I have determined that the facts alleged support a 
finding that there are unexpected circumstances requiring the Commission’s immediate 
consideration of the variance request. Accordingly, the Commission will hold a special meeting 
on December 8, 2015 at 11:00 a.m. at the Division of Coastal Management’s Wilmington 
District Office located at 127 Cardinal Drive Ext., Wilmington, North Carolina 28405-3845. 
Commissioners will be provided the option of participating telephonically. However, I am 
requesting that the attorneys for the parties appear in person at the hearing.   
 
 My decision to grant the request for an expedited hearing is limited to a finding that the 
hearing is justified and should not be read as an indication of how the Commission will 
ultimately decide Petitioner’s request for a variance. 
  
 The grant of your request is contingent on there being a quorum of duly appointed 
members of the Commission available for the meeting and the parties’ agreement on a set of 
stipulated facts and exhibits. If either of these conditions is not met, the Commission will not 
be able to proceed with the hearing. Commission counsel, Mary L. Lucasse, Esq. will keep you 
informed of any changes to the schedule and will ensure that notice is provided at a minimum 
of forty-eight (48) hours before the scheduled public hearing. If you have any questions 
regarding this information, please direct them to Mary Lucasse. She may be reached at (919) 
716-6962 or by email at mlucasse@ncdoj.gov. 
 
     Sincerely, 
 

      
 
      Frank Gorham, III 











PETITIONER’S POSITION 
 

ON 
 

VARIANCE CRITERIA 
 
 
 
(1) Will unnecessary hardships result from strict application of the rules, standards, or 
 orders? 
 
 Petitioner’s position:  Yes. 
 
 Petitioner’s argument:  A project is nearing completion to enlarge locks in the Panama 

Canal to allow larger and wider ships to utilize the Canal.  The Panama Canal is used by 
the four largest container shipping customers of the Port of Wilmington.  The Port of 
Wilmington has been informed by these customers that the customers will move their 
business from the Port of Wilmington to other east coast ports unless the Port of 
Wilmington is able to accommodate the longer and wider ships that will soon be able to 
utilize the Panama Canal.  The Port of Wilmington cannot currently accommodate the 
larger ships because the deep water turning basin needed by ships to have safe ingress to 
and egress from the Port of Wilmington is not wide enough.  Increasing the width of the 
turning basin can only be accomplished by dredging an area adjacent to the existing 
turning basin.  The only area feasible for enlargement of the turning basin is designated in 
part as primary nursery area (PNA) by the North Carolina Marine Fisheries Commission.  
New dredging in PNAs is prohibited by the rules of the Coastal Resources Commission.  
The inability to enlarge the turning basin will result in a loss of the four largest container 
ship customers of the Port of Wilmington.  Based on the most recent figures, these 
shipping lines accounted for approximately $9.2 million of the Port’s total revenue, or 
approximately 21% of the Port’s total revenue.  The loss of this revenue would have a 
tremendous adverse effect on the Port’s profitability.  Thus, the inability to enlarge the 
turning basin constitutes a hardship to the Petitioner and to the economy of the State.  
The hardship is unnecessary in view of the measures that the Petitioner will implement to 
mitigate the adverse effects of dredging in a primary nursery area. 

 
(2) Do such hardships result from conditions peculiar to Petitioner’s property such as 

the location, size, or topography of the property? 
 
 Petitioner’s position:  Yes. 
 
 Petitioner’s argument:  The property is the site of the North Carolina State Port at 

Wilmington.  The Cape Fear River at this location has been extensively dredged to 
accommodate large ships, including container ships.  The State Port facility and the ship 
channel and turning basin are the only facilities in North Carolina that can practically be 
used for the foreseeable future to accommodate container shipping.  There is no other 
property in North Carolina that can practically be used to create a wide enough and deep 



enough body of water to accommodate the larger vessels that will soon be using the 
Panama Canal. 

 
 (3) Do the hardships result from actions taken by the Petitioner? 
 
 Petitioner’s position:  No. 
 
 Petitioner’s argument:  The Petitioner has no control over the size of the ships that are 

being used by its customers and potential customers.  Nor does the Petitioner have any 
practical alternative for enlarging the turning basin. 

 
(4) Will the variance requested by the Petitioner (1) be consistent with the spirit, 

purpose, and intent of the rules, standards or orders issued by the Commission; (2) 
secure the public safety and welfare; and (3) preserve substantial justice? 

 
 Petitioner’s position:  Yes. 
 
 Petitioner’s argument:   
 

 Consistent with the spirit, purpose and intent of rules. 
 
The Coastal Area Management Act states that a goal of the Act is “[t]o establish 
policies, guidelines and standards for… location and design of… port facilities… 
[and] navigation channels and harbors….”  N.C. Gen. Stat. § 113A-102(b)(4).  The 
Port of Wilmington and the ship channel and turning basin were already in existence 
at the time CAMA was enacted, and CAMA recognizes that such facilities are a part 
of the existing coastal area and should be taken into account when developing the 
CAMA program. 
 
The Management Objective for Estuarine Waters found in 15A NCAC 7H.0206(c) 
states: 
 

To conserve and manage the important features of estuarine waters so as to 
safeguard and perpetuate their biological, social, aesthetic and economic values; 
to coordinate and establish a management system capable of conserving and 
utilizing estuarine waters so as to maximize their benefits to man and the 
estuarine and ocean system.  

   
The Use Standards for Estuarine Waters found in 15A NCAC 7H.0206(d) states: 
 

Highest priority of use shall be allocated to the conservation of Estuarine Waters 
and their vital components.  Second priority of Estuarine Waters use shall be 
given to those types of development activities that require water access and use 
which cannot function elsewhere such as simple access channels; structures to 
prevent erosion; navigation channels; boat docks, marinas, piers, wharfs and 
mooring pilings. 
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Tract I 9.1 
Tract II 5.2 
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ACQUIRED FROM:  Howard A. Hanby, ETUX, Tone Hanby 

APPRAISAL: 

PRICE: 

PROPERTY DEED PROFILE 

LOCATION: WILMINGTON PORT - SUMMER HILL TRACT  COUNTY: New Hanover 

DEED RECORDED: Date:  2-24-53 	Book: 507 	Page: 492  

PLAT: 	October 1950 By J. A. Loughlin, Rev. March 7. 1951 

EASEMENTS: Tract No. 1 - RR Easement - Junp 11 lcr17, Book 258. Page 340 
Tract No. 2 - RR Easement - June 11, 1937, Boom 258. Page 340 

APPROVALS:, BOARD OF DIRECTORS 
COUNCIL OF STATE 
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County; SDBXECT, BMW,  AND NEYEBT4BLE3$,,t0 tbeAseemant, 
of the right of way of the Atlantic COaSt Line- Railres4 
Company as Set forth in a conveyenea tvoranorenou 	Rankrt 
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• Together with all and singular the tenements, -easements', 

hereditaments . and 'appurtenances unto the same belonging, or in ,anywise 

appertaining. 

TO HAVE AND TO HOLD the above granted and described premises, 

with the appurtenances, unto the said party of the second ,part, its 

sucosaeors and assigns, to ite own proper use and behoof, FOREVER. 

And the said party of the rst part , for . himeelf, his heirea 

executors and assigns dose covenant, promise and agree to and with the 

said party of the eeeond part, its OUceeevors and assigns, that he is 

lawfully seized in fee of the above granted and described premises; that 

he has good right to sell and convey the ears in fee simple, that the 

ears are free and clear from all liens and encumbrances of every kind, 

except those noted above, and that he will, and his heirs and administrators 

shall. warrant and defend the same against the lawful claime and demands 

of any and all persona whomsoever,' 

IN :TESTIMONY WHEREOF, the said party of the first part has here-

unto set his hand and *sal, the day and year first above Written. 

STATE OF NORTH CAZOLINA 

COUNTY OF HEW HANOVER 

64"0 	 ieP )9 U'r 	, a Notary Public, 

in and for the State and County aforesaid, do hereby certify 

that E, L. White, Widower, personally appeared before me this 

day and acknowledged the due execution of the annexed instrument. 

Withese my hand and official seal, this the J. day 

1951. 

66159- /9,  \r)a- 	• c--c_e 	rt/ b 
Notary Public 
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E. L. White ACQUIRED FROM: 

DESCRIPTION: 

Tract I 	8.9 
Tract II 5.7 

PROPERTY DEED PROFILE 

LOCATION: WILMTNGTON PORT - summpr Pill TTAl'i-  COUNTY: New Hanover 

APPRAISAL: 

PRICE: 

DEED RECORDED: Date: 11-9-51 	Book: 501 	Page: 6  

PLAT: 	October 1950 By J. A. Loughlin, Rev. March 7, 1951  

EASEMENTS: Tra2tNo.1RR, Ri'll /_„..../sagDnent12-23-37Book23 	71 
Tract No. 2 RR Right-of-Way Easement 12-23-37 Book 273, Page  71 

APPROVALS t BOARD OF DIRECTORS 
COUNCIL OF STATE 

COMMENTS: Pink Color is portion that was exchanged with Atlantic  
Coast Terminals, Inc.  

SOLD TO: 	Atlantic Coast Terminals. Tnc.DATE: 	March 30, 1960 
Book 664, Page 269 

PRICE: 	Exchange - No money involved. 

APPROVALS: BOARD OF DIRECTORS 	January 18. 1960 
COUNCIL OF STATE 	February 8.  1960 
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R. L. BLACK, Register Deeds 

-STATE OF NORTH CAROLIfa 

COUNTY OF ITEW HANOVER 

HOWARD A. la= and wife 
IONS HANBY, parties of' t ho 
first part, 

THE NORTH CAROLINA STATE 
PORTS AUTHORITY, Party 
of the second part. 

NORTH CAROLINA-NEW HAN. COUNTY 
Filed for registration on  
day of 1953 at M 
and duly recorded in BOOK ,re q  

PAGE  41-9  

St JANES 
Attorneys and Gouns elor s at Law 

Wilmington, N. C . 



STATE OF NORTH CAROLINA 	: 

• COMPTOFTNEW HANOVER - 

THIS INDEUTIM,Ei Made thia __441,gday of  alanimr.7.7  

1953], between Howard ki,''..dar:by. and wife., Ione  Hanby, of•• the 
• .-, 	• 	• 	 , 	. 	. 	. 	, 

Connty of ilem-  Hanover, :State of North Garolinaparties of to 

firet part; and be North Carolina State Port a AUtkority, an 

instrumentality oT.' the State Of North Carolina. created, 

organized and existing under and by virtue of•Gbapter 143, 

Art' Jo 	of-the it ate' of North CgrOlina, party of tho 

second part3 

N I T 	TT  

That tha oxid 1:,aatiaz of 'ziaa 	 for and in 

consideration of tho caul of To (',1C.00) Dollars, and ether 

valuable considerations, to them in hand paid by tho add, party 

of the second nart, the roceint wnercof la,  hereby acknowledged, 

have given, gronted, bargained and 50ld, alioned, conveyod and 

confirmod, ond by then prosents no give, grant, hargsin rted 

sell, alien, convey 	conHirm unto the paid aorty of the 

depeIL Ttart, and its successors da:.1 astigne, forever, all taco° 

certain a. et or parcels. ol land, situate, lying and being in 

Now Hanover County, North San,olina, lyinc South of Groonfiold, 

Canal as now construotod and exioting, and moro porticuisrly 

hoonded and desoribed as follows, tin-witt 

ElLaaltad: BEGINNING at a pipe in In Western line 
of Burnett BouleVand Vhero - said 'Aastern line intorsoata 
the  dividing lino Lotman tho property of the United 
Aates Maritime OcaraissiOn and Lot 52 or the Hanby 1:. o-Do,rty 
aa laid out and deeigaated in tb.e';Divicion of thu Hanby 
Property, Summer I Ii ?ract, as shmin by a nap recorded 
in Lanac and Douer BooR A, Pa:c 557, and alsc, rodordod 
in Map Book 2, at ?ago 11, of the records of now Hanovor 
County, caLl iron -Diac bein;3. locato(fi Horn 53 degrees 
2S minuted Host 104. ?oat .rrom a atone licirking a non In" 



in the dividing line between the Hanby Property and the 
Sunset Park Subdivision, and from said point of beginning 
running thonce North 53 degrees 28 minutes, West and along 
the dividing lino between Let 52 ef the  al(!oreeaie hanbY 
Property and the property of the United dtates Varitima 
Goutission 1124.45 feet to a pipe in thb Eastern bank of 
the Caps Fear Rivoil thence continvinc the easic course 
to the waters of tne Cape 1,141.7x.  RiYer; theme EorthWardly 
with the waters of the Cape Pear River to tho dividing 
line botneen Lots 53 and 52 of the Hanby Property 
to an aid pipe on the Eastern bank of the cape pear River
thence continuing the same course South h57 degrees .08 
minutes East 1112 feet more or less to an iren Pipe at the 
intersection of cold. line (with the Western,  lino of Cypress 
Street, as shown oa the aferesaid Division of the haney 
Property; th3nco South 5 degrees 43 minutes West and along 
the Western lino of Cypress Street 287 feet to an iron 
Pipe at the intersection or 'Le 	IS Westnra liho aS 
0y2rose Street with the Yerthwestc21:;,,  line ea' 'durabtt 
Joalevard; thence South 29 degrees 15 hinutos Soot 133.1 
feet with and alono the Northwesterly lino of Unrnett 
(,;ouletinre to the point of Se5innitt7, containing 9.1 acres 
of lead mere or lose, and befLng all ef (5st 52 of the unnhy 
Property, Suwaer Hill Tract, as recorded an Lando and 
Detmrs 390d n, Po(Te 557, end also recorded In Ahp doc1 P. 
at Page 11, records of dew doncvor ithafty, and being 
'(".(1((li, gmeAed on the olaP hereto attached ana by reference 
made a part hereof as Parcel No. 1, Howard NPnby. 

Together 

 

with oZ1 rights, ineludin'', riparian righ-te, 
privileges Suld aszabenta of cr-Tory kind at (mature whet - 
2oovor, nhd also all right vaitla and inerest of every 
hind mnd usdure which the respondenit:. nnoe in aad to 
Cypress Street, no shown ey the aforesaid map eh the 
daney d'rererty, Summer dill 'rect, 

ereb:Ject, however arc novorthoioch, to an easement j,ated 
Jhrao 11, 1937, uni recorded an dock 258, at Pa In T(P4.u., in 
the office of the dogaster of Deeds fon et.r RanOVP Uoutrry, 
from The Wilmington davings and Trust Oomparky, Truhtee wider 
the Last Uill asi Testament of Archibald 1. •ddeNT, to the 
Atiahtic Coca-at Lips Railroad Company. 

JEGIWNIffi at the intotiectich of the 
derthorn 	vh South Carolina Avenue With t',1ED (diatern 
line of Cypress street as laid out ea.; sosignitee an lne 
Tivieflaen of the dianby Property, Summer fill Tract ;  se 
shown Isy a zap recorded in Lands and DOUOrQ 3oek A, 
da,,::e 557, he alre recorded in -tap doen 2, al Pagc 11, 
of the records of how hanover County, said point being 
dortn 5 degrees 0 minutes East 42'608 feet frea a stens 
hhrking a corner in the dividing lino cotwoon the honby 

1110  Sunset :Tark Subdivision, and from said 
point at beginning running thenoe North 5 degreee 43 
mincton anal along tho arid Eastern line of dymrose Street 
1180 feet more or leao to the oontar line of the old rue 
eT dreonfiold Crock; thomo up and with the center line 



of the old run of Greenfield Creek an it meanders to its 
intersection with the Western line of Lot 50 of the afore-
said Hanby 'Property, Summer Hill Tract; thence South 
5 degrees 43 minutee lest 1140 feet more or loss and along 
the dividing line between Lets 50 and 51 of the aforesaid 
Hanby Property to the Northern line of hurnettFoulevard, 
said point being marked by an iron pipe thence Seuth 
0 degrees 12 dinutes West and along tho Northern line of 
Eurhett ',2oulevard 39.5 feet to itz intersection with the 
Northern line of South Carolina Avenue; thence South 0 
Gw,Toos 55 minutes West along the Northern lire of 3outh 
dnaolina venue 195.47 feet to the point of Reginnim71  
enC be 	all c4 Lot 51 or the Hanby :,renerty, Summer Hill 
Tract, as recorded in Lenie and Dow= Book A, Page 557, 
and also recorded in Map Book 2, at Page- 114 reaords of 
•how hanover County, and being designnted on the map 
hereto attached and by reference mode a part hereof as 
Parcel No. 2, Howard Hanby. 

Together with all rights, including riparian rights, 
privileges and easements of every kind and nature what-
soever, and aleo all rights  title and interest of every 
Rind and nature which the parties of the first pant have 
in and to Cypress Street, an shown by the nforesaid map 
od the hauby Property, Simmer Hill ''ract. 

Sehjoct, however and nevertheless, to an casement dated 
June 11, 1937, end recorded in Book 25F, at Page 340,3 in 
the office of the Register of reeds for eche hanever County, 
from The Wilmington Snliga ana Trust Company, Trust an ender 
the Last Will and Testament of ,rohibald J. hanby, to the 
''atletntic Coast Line Railroad Company. 

Together with all and singuihr the tenements, easements., 

heresitssents and appurtenances unto the same Oalongleg„ or an 

anywise appertaining. . 

• TO P21 -2 Ji_Nd TO HOLD the abovo granted and described 

premises, with the apphastemances, unto the said party of the 

second part, its successors and assigns, to its own proper use 

and behoof, FOREVER. 

And the said parties of the first part, for thcasolves, 

their heirs, executors and aeclgne do eovenant, .pramiso and agree 

to and pith the Said party of the second part, its successors and 

assigns, that they'sre.:laWfully seized in fee." of the above granted 

anal descriked promises; that they have geed right to stall and 

convey the same in fee simple,' that the same are free and clear 

from all liens and encumbrances of Every bind, except those noted 

above, and that they will, and -their heirs-  and administrators 

vsarrent and defend the earn against the lawful claihs.anG 



demamd$ of a1 7 ana all,  POr$-Ona 1411_9 0°eV'er' 

IN TESTIMONY WHERgO7o theOaid perties of the first part 

have hereunto set their handS and seals, the da:, and year first 

above written. 

  

Howard A. Hanby 	(SEAL) 

($19.25 lievenUe stamps) 

 

lone daubs?' 	(SEA,i,) 

STATE 0? NORTH CAROLINA 

COUNTY OF REP HANOVER 
	

It 

I, 	Chrictino  B. Farrow 	, a Notary Public, 

in and for tho State and County aforesaid, do hereby certify 

tho,t Renard A. danb:7 and lone Hanby hic wife, perconally appeared 

before me thio day and acknowledged the due execution of the 

annexed inotrument. 

itnoeo my hand and official coal, thia tho  L4t1  day of 

JanuarY  	1952. 

Chriot no 3. Farrow  
ilotau Public 

([[PTA PT 
SE.6:11,) 

My commiouion expireet Dt,,c. 31, 1953 

Approved AS to form and eNocution 

T. a. Bruton 
Accot Attorney ,General 

STATE OF NORTH CAROLINA 
New Hanover County. 

The Foregoing Certificate of 	  
Christine Fic  Farrow 	  

Notary Public of New Hanover County, 
in adjudged to bp correct. Let the instru-
ment with the Certificate be recorded. 

This the  24  day of February 	1953 

Las I, Ward  
Asst. Clerk Superior Court 



TRACT COUNTY: New Hanover LOCATION: WILMINGTON PORT - SUMMER  HILL  

DESCRIPTION: 
.;" 

1100W1.00.  
Tract I 	9.0 
Tract II 4.8 

ACQUIRED FROM: Carolyn Helbig Williams, ETUX 

PROPERTY DEED PROFILE 

APPRAISAL: 	  

PRICE: 

DEED RECORDED: Date: 9-6-57 	Book: 600 	Page: 118  

PLAT: 	October 1950 by J. A. Loughlin, Rev. March 17, 1951 

EASEMENTS: Tract No. 2 - RJR Right of Way June 14, 1938, Book 289, Page  1 
Plus road easement for Burnett Blvd.  
1982 - Chevron to NCSPA - Mooring Dolphin Agreement T-Head  
Pier. 

APPROVALS :1 BOARD OF DIRECTORS 
COUNCIL OF STATE 

COMMENTS: 	  

SOLD TO: 

PRICE: 

 

DATE: 

 

   

    

APPROVALS: BOARD OF DIRECTORS 
COUNCIL OF STATE 
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E OU NORTH CJROLINA 

COUNTY OF N HANOVER 

ROLYN HELBIG WILLI/11B and 
husband, A. JUSTIN 'NIL FIAMS 
Grantots 

STATE OF NO £H CIROLINA, 
Antes 

ARE d1'Y DEED 



STA.7.T] OF NOT.q'TH CAPOIJNA 	
WARHAWY DEED  

CO CATTY OF NEW HANOVET 

THIS 12Egl),• made thia 6. -,4 day of September, 1957 by 

and between Carolyn Helbig ffilliama and her husband, A. Justin 

Williama.,of San Franc:II-a ct)  •Co411tIry, California, THANTORS and 

3tate of North Carolina, GRANTEgE. 

WITNESSJTTH THA W: 

WERPEA,9, Carrie E. Helbig died testate on Parch 0, 

1937 seized in fee of the property described below; her will 

was probated in the County Court of the City and County of 

Denver, Colorado, and an exemplified copy thereof was recorded 

on June 3, 1936 in 7111 Book 0, page 64 in the Office of the 

Clerk of Superior Court of New Hanover County., North Carolina; 

under said will the property described below wa.s devised equally 

to her children and heirs at law, Douglas 	Felbig, Emerson D. 

Helbig, Lucille Helbig (Chns), Carolyn Helbig :Williams and 

Robert Helbig, but Tiobertl s share was held in trust. by Emerson 

D. Helbig„ and 	 Trustees until he 

attained the age. of 30 years;. :Robert Helbig has attained the . 

age of 30 years and the trust for his benefit ha..s-terminated 

end title to his undivided Jrnteract in the proporty has vested 

in him in fee, simple; all debts, expenses, estate and inheritance 

taxes due by the estate of Carrie E. Helbig have been paid by her 

executors and the administration of said estate has been closed; 

and the OTANTOPS herein and the, other parties mentioned above . 

contraste4-:tc.,,aell-  the property described beIw:.  to the GflANTEE;,and 

WHTTEAS.,, 4 deed,. dated August. 6, 1957, and recorded in 

Book d°, at Page j, of the Office of the Register of Deeds of 

New Hanover :County Ponveying said property to the State of .North 

Carolina, was executed by all of the parties named above,otherrthan 

the GRANTORS herein,#nd 'Douglas F. Helbig undertook to join in the 

-execution of said deed for and in the names of the GRANTORS herein 



as 
their sttorney-in-fact,and his ezeoution thereof was not 

fully in accordance 
with the laws of North Carolina, and the 

G7ANTORS desire to correct said defioiencies, ratify 
the attempted 

conveYanee in their behalf and convey all of their right, 
title 

:..nd interest in and to said property to the GRANTE herein; 

TKEPEEORE, the GRANTORS, for the purpose 

aforesaid and for and in consideration of the premises and the 

sum of Qne Hundred 0A00.00) Dollars and other valuable con-

siderations to theism hand paid by the GRATIKE0 the receipt 

of union is hereby acknowledged, have bargained, sold and 

conveyed, aua by these presents do bargain, sell and convey 

unto the al-
AANTEE, its successors and assigns,all of their right, 

title and interest, 
being an undivided one-fifth (1/5) interest, 

in and to all those certain tracts of land lying in the County 

of .:;:m Hanover, Worth Carolina, 
more particularly described as 

FIRST TRACT: BLGINHIAC1  at a point in the Western line 
of Cypress L.,67-e--—ro feet from its center line), said point being 
the Southeast corner of Traot 55 of the Hanby Property, "Summer 
Hill Tract", according to the map thereof recorded in 

Map Book 2 

on page 11 in the New Hanover County Registry, running thenee 
Southwardly along the Western line of said 

CypresS Street 440 

feet to a point in the dividing line between 
Tracts 53 and 54 of 

said Hanby Property; thence Northwestwardly along said dividing 

line to the high water line of the Cape Fear 'River; thence North
,  

ward13 along said high water line 345 feet, more or less, 
to its 

intersection with the dividing line between Tracts 54 and 55
; 

thence Southeastwardly along said dividing line to the point of 

Li 	
NC, same being all of Tract 54 of the Summer Hill Tract 

as shown on the aforementioned map, and being one of the tracts 
allotted to Carrie E. Reibig in the division of the Hanby propert 

Together with all of the GRANTORS" right, title and 

interest in and to all of the land, tide land, 
marsbaa and water 

apea lying between the high water line of the Cape Fear River anc 
the channel or harbor line of said River, and between the extend( 
northern and southern lines of said tract, and together with all 
riparian and other water rights appertaining to said tract and a: 
rights of ingress and egress in and to Cypress 

Street belonging ' 

the GRANTORS herein. 

SECOND TRACT: liEGINaING at a point in the Northern 1 

of South Car=-
.1).--rveTg (30 feet from its center line), said pc 

being the Southwest Corner of Tract 46 of the Hanby Property,"Su 
mar Hill Tract", according to the map thereof recorded in Map Bo 

follewP; 



on page 11 in the New Hanover County Registry, running thence from 
said beginning point along the Northern line of South Carolina 
Avenue in a Southwestwardly direction 225 feet, more or less, to 
its intersection with the dividing line. between Tracts 49 and 50 
of said Hanby .Property; thence Northwardly along said dividing 
line between Tracts • 49 and .50 to the old 

run of Greenfield Creek; 

thence Eastwardly along the old run of said creek to the inter-
section of said run.•with the dividing line between Tracts 48 and 
49; thence SePthwardly along said dividing line to the point of 
PEG:INNING, same being all of Tract 49 of the Summer Hill Tract as 
shown on the aforementioned map and being one of the tracts allotted 
to Carrie E. Helbig in the division of the Hanby property. 

Subject, however, to on easement and right of way .conveyed 
to the Atlantic Coast Line Railroad Company by deed recorded June 
14, 1938 in Book 285, page 1 in the New Hanover County Registry, 
map of which easement is recorded in Book 285, page 2* in said 
Registry. Subject also to the right of way of the City of Wilmington 
and the State Highway and Public \Narks Commission across the southern 
end of said tract for Burnett Boulevard, which right of way is 60 . 

feet in width. 

TO HATD AND TO HOLD the above granted tracts of land , 

and all privileges and appurtenmaces thereunto belonging to the 

GRANTER, its successors and assigns, forever. 

And the GRANTORS do covenant that they areseized of 

said premises in fee and have the right to convey the same in 

fee simple; that the same are free from encumbrances, except 

1957 city and county property taxes which will be prorated as 

of the date of closing; 	
and that they will warrant and defend 

the said title to the same against the claims of all persons 

whomsoever. 

IN TFSTIM'YAN 151P CHOP, the GRANTORS have hereunto set . 

their hands and affixed their personal seals the day and year 

first above written. 

(SEAL) 

<------7-7.7-77ru-s-tin Williams 

- 3 - 

Ater1-/ 	- 1 	 (c-,T'AL) 

Caro yn/ 	• Williams 



• 	.-: 
ST PE OF CATTITOFJIA. 

goljny..o.F .CANiliTAxcl$C0I 

1,
.,, a Notary Public in 

-777- 	  
and for the state and county aforesaid, do nereby certify tbat 

Carolyndiolbig Williams and 
her husband, A. Just4aWill.ianP, 

personally appeared before me this day and acknowledged the due 

execution of the foregoing Deed. 

WITNESS ny hand and official seal this the ,(",-
.•, nay of 

September, 1957. 

Notary In dip".  

My commission expires: 1- 
 42 	40 4, 

1  
I 	, 

-4- 
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EXISTING TURNING BASIN

EAGLE ISLAND

LIQUID BULK PIER RELOCATION

EXISTING CONDITIONS

DATE: DECEMBER 1, 2015

PREPARED BY : NCSPA

NCSPA BERTH AREA

(NON FEDERAL RESPONSIBILITY

FOR MAINTENANCE DREDGING)
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EAGLE ISLAND
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PROPOSED CONDITIONS
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VARIANCE PETITION of the NC STATE PORTS AUTHORITY 
TURNING BASIN IMPROVEMENT PROJECT 

PROJECT NARRATIVE 
DECEMBER 2015 

 
A project is nearing completion to enlarge locks in the Panama Canal to allow larger and 

wider ships to utilize the Canal.  The Panama Canal is used by the four largest container shipping 
customers of the Port of Wilmington.  The Port of Wilmington has been informed by these 
customers that the customers will move their business from the Port of Wilmington to other east 
coast ports unless the Port is able to accommodate the longer and wider ships (“New Panamax” 
class) that will soon be able to use the Panama Canal.  The Port of Wilmington cannot currently 
accommodate New Panamax container vessels because the deep water turning basin needed by 
ships to have safe ingress to and egress from the Port is not wide enough. 

 
The primary purpose and need of NC Ports at the Port of Wilmington is to expand the 

present turning basin from a 1,200-foot diameter to a 1,400 foot diameter to accommodate the 
New Panamax vessels that will be calling on the port in 2016.  In order to meet this need, the 
liquid bulk terminal pier, loading platform and mooring dolphins will need to be relocated 
shoreward and approximately 6.4 acres of soft bottom estuarine habitat will need to be dredged 
to 42 feet +2 feet MLW.  Construction of the entire Project is estimated to take 5 months.  New 
Panamax vessels are expected to begin transiting the Panama Canal in 2016, and it is the 
objective of NC Ports to be prepared for these vessels by the month of May 2016. 

 
The federally authorized channel depth of the Cape Fear River, 42 feet MLW, is 

acceptable for the New Panamax vessels that are expected to call at Port of Wilmington.  In 
addition, the dock structures and the ship-to-shore cranes that exist at the Port are adequately 
sized to receive the larger vessels that will begin to deploy in 2016.  Therefore, the existing 
diameter of the turning basin is the only impediment to receiving the vessels that will begin to 
deploy in 2016.  The inability to service New Panamax vessels, by failing to widen the existing 
turning basin by approximately 200 feet, would likely have a severe economic impact on NC 
Ports and the State of North Carolina. 

 
Prior to initiating any dredging in the Cape Fear River, the selected dredging contractor 

will install turbidity curtains around the proposed dredge area.  While the berth is vacant, the 
selected dredging contractor will use a mechanical dredge to dredge the project area in stages.  
The selected dredging contractor will remove soil and sediments using either a barge-mounted 
crane equipped with an environmental bucket or a long reach excavator boom and bucket if rock 
is encountered.  The dredged material will be loaded into watertight barges or scows and 
transported across the Cape Fear River where the selected dredging contractor will re-fluidize the 
sediments and hydraulically pump the dredged material to Eagle Island.  The estimated quantity 
of sediments be dredged is 100,000 cubic yards, of which a majority is associated with dredging 
sediment from an existing elevation of -5 to -20 feet mean low water (MLW) to -44 feet MLW, 
with an average present depth of -20 feet MLW when including side-slopes. 

 
The liquid bulk pier, including the new loading platform, pipe trestle and dolphins, will 

be constructed while the existing pier remains in place and is operational.  A boom will be placed 

Comment [NCDOJ1]: Revised from 300k to 
100k 



2 
 

around the work area or areas.  Temporary driving frames or templates, constructed of steel H or 
pipe piles and steel framed grid structure will be erected to facilitate placement of the breasting 
dolphin sheet piling and the bearing piles for the pipeway trestle, the loading platform and the 
mooring dolphins.  The falsework frames/templates, as well as subsequent construction 
operations, will be erected using a spud or jackup barge mounted construction crane and timber 
float stages for personnel access.  One or two supply barges will be used throughout all erection 
operations to deliver and store piles, precast concrete elements and other appearances.  The 
temporary piles supporting the template will be installed using vibratory hammers; the grid 
frame will be set in place with a crane.  Dockbuilders will make or burn steel and make member 
connections working from float stages or atop framing as erected. 

 
Once falsework is completed, new precast-prestressed concrete piles will be driven using 

fixed leads and an impact hammer on the barge crane.  Should predrilling for piles be required, it 
will be done through a casing and all materials will be collected, airlifted or pumped out of the 
casing and not discharged into the waterway.  Once piles are complete, precast pile caps for the 
pipeway bridge and loading platform will be set onto the driven piles using the barge mounted 
crane.  Preformed pockets in the pilecaps for connecting them to the piles will be concreted by 
pumping concrete from shore.  Pumping hoses will be laid atop the existing vehicular trestle to 
discharge point.  Once cured, precast concrete deck planks will be set atop the loading platform 
pile caps.  A cast-in-place concrete topping will be pumped from shore to lock the entire deck 
together into a unit.  A steel pipe frame will be erected onto the pipeway trestle pile caps and on 
the platform deck using the barge mounted crane or a cherry picker operating from the existing 
vehicular trestle.  Product piping will then be installed in manner similar to the pipe frame. 
 

Circular cofferdams sheet piling for the breasting dolphins will be driven using a 
vibratory hammer inside the template.  When the cell is complete, unsuitable material within the 
cofferdams will be removed using an environmental clamshell bucket as for dredging.  The cells 
will then be backfilled with clean sand fill and vibro-compacted.  Mooring dolphin platform caps 
will be formed in place over the water and cast-in-place concrete will be poured by pumping 
from upland. 

 
When all new works have been completed, product piping will be disconnected onshore 

at inboard end trestle and reconnected to the new facility piping.  The existing dolphins, loading 
platform and outboard portion of the approach trestle will then be demolished including original 
product piping back to shore.  Containment booms will be installed around all structures to be 
removed and structures demolished using the barge mounted crane and then loaded into barges 
or scows for recycling or disposal including:    

• Loading platform and outboard part of vehicular trestle will be sawcut into manageable 
size pieces, the tops of piles cut, and then cut deck will be lifted off.  

• Mooring dolphin cap will be removed after cutting off the tops of piles. 
• Breasting dolphin bracing pile brackets will be unbolted and removed. 
• Piles of Loading Platform, Dolphins and Outboard end of trestle will be extracted (to 

preclude any future hazards to navigation) and loaded for disposal in scow(s) or atop 
deck barge(s) surrounded with sediment barriers to preclude any adherent mud stuck to 
the pile from washing overboard into the waterway. 
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• The top 3’-6” +/- of the breasting dolphin cap will be cut off (down to top of fill inside), 
sawcut into pieces if needed, and lifted off. 

• Existing fill within breasting dolphin will be excavated, using an environment bucket, 
down to proposed dredge line. 

• Breasting dolphin top encasement will be vertically wire or sawcut into pieces around 
perimeter down to bottom of encasement at approximately 2 feet below MLLW.  Cut 
portions will be extracted with sheet piles if possible.  If not possible or practical, 
alternately the sheet piling may be burnt by divers just below encasement and the encased 
cut pieces lifted off individually.  This will be followed by extraction of sheet piles.  
Sheet piles will be transported in a scow or a deck barge in similar manner as other piles. 

 
Upon completion of all removals, any remaining mounds of sediment beneath removed 
structures will be dredged as described herein.  The bottom will be inspected for any debris then 
the reconstructed facility will be commissioned. 
 

In general, the potential effects on the water column and unvegetated mud bottoms will 
be spatially and temporally minimized through use of turbidity barriers around all dredging and 
pumping operations and by maximizing dredging during falling tides.  There is no submerged 
aquatic vegetation, shellfish, or hardbottom habitat located within the proposed action area.  In 
addition, NC Ports has proposed the following mitigation measures:  (1) conveyance of a 
conservation easement over a 13.4-acre tract which possesses coastal marsh habitat on the 
Brunswick River and (2) the contribution of $750,000 to fund the planning, permitting, and 
design of a fish passage for Lock and Dam #2.  The latter is offered on the condition that all 
permits and agency approvals can be completed in less than 90 days from the date of application.  
Other measures include the use of best management practices and good engineering practices. 
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EXECUTIVE SUMMARY 

 

The North Carolina State Ports Authority (the Authority) commissioned the Institute for 
Transportation Research and Education (ITRE) at NC State University to assess the economic 
contribution of the state’s ocean ports.   The Authority owns and operates two ocean ports on the 
eastern seaboard: the Port of Wilmington and the Port of Morehead City.  This project examined 
the current economic contribution of port services for these two publicly-owned ocean ports in 
North Carolina, both on a statewide and economic development region level.   
 
The findings of the study show that there is approximately $14 billion in annual economic 
contribution to the state’s economy constituted by goods moving through North Carolina ports 
($12.9 billion attributed to the Port of Wilmington and $1.1 billion attributed to the Port of 
Morehead City).  The ports directly and indirectly support over 76,700 jobs across North Carolina; 
thus, deepwater port shipping is clearly a substantial economic factor for the state.  The availability 
of the Port of Wilmington and the Port of Morehead City plays an important role in the supply 
chain decisions of companies which currently have operations in North Carolina and those 
considering locating manufacturing and distribution operations in North Carolina.  This study 
documents the economic contribution of the existing deep water ports in North Carolina which 
foster economic development across the state.  This study examines a variety of the key 
components of economic contribution, including direct, indirect, and induced contributions to 
output or gross revenue, employee compensation, jobs, and tax collections.  The direct 
contributions featured in this report were derived from commodity data, while IMPLAN® 
multipliers were used to generate estimates of the indirect and induced contributions of activity at 
the ports, as well as the analysis of tax contributions.  IMPLAN® is a widely used software model 
for economic contribution studies of ports and other transportation assets. 
 
In the study period, June 1, 2013 to May 31, 2014, (the latest full-year dataset available), the North 
Carolina Ports supported $4.3 billion in employee compensation for North Carolina workers.  
Taxes generated by economic activity through the Ports provide additional contributions to local 
communities and the state of North Carolina.    An estimate of approximately $707 million in sales, 
property, corporate, and personal taxes was received by state and local governments due to activity 
supported by the Ports.  The Port of Wilmington supported the collection of $226 million in county 
property taxes, while the Port of Morehead City supported $13 million.  Together, the Ports 
resulted in the accumulation $355 million in sales tax collections across the state.  Additionally, 
state corporate and personal taxes of over $113 million were collected due to activity supported 
by the Port of Wilmington and the Port of Morehead City. 
 
In the global marketplace, business access to foreign markets and materials is critical for success.  
The future global strength of North Carolina firms will correlate with strategic infrastructure 
investments in transportation systems, including highways, rail, and shipping channels.  The Ports 
of Wilmington and Morehead City are a critical link in the supply chain which can be a tool for 
economic growth and job creation throughout the state.  The estimated direct impact of potential 
changes in port activity were projected in this study for a variety of scenarios, including $3.77 
billion for the attraction of a new Far East super post-Panamax container service, $780 million for 
a new bulk facility at the Port of Wilmington, and $100 million for a 15% change in bulk and 
breakbulk tonnage at the Port of Morehead City.           
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INTRODUCTION 

 
BACKGROUND 
The North Carolina State Ports Authority owns and operates two ocean ports on the eastern 
seaboard, the Port of Wilmington and the Port of Morehead City.  The objective of this project 
was to conduct an economic assessment of the existing North Carolina ports at Wilmington and 
Morehead City.  This study builds on earlier work analyzing 2009 data (Findley et al 2011).  The 
economic contribution of the ports changes over time, just as the tonnage shipped through the 
ports changes over time (Exhibit 1).  Overall economic conditions can impact port tonnage, as 
indicated by the two economic recessions since 2001 – March 2001 to November 2001 and 
December 2007 to June 2009 (NBER 2014).  The changes in the amount, origin and destination, 
and type of cargo shipped through the North Carolina ports should be considered when 
examining the results presented in this study, as these will change the economic contribution of 
the ports over time. 
 

Exhibit 1 – North Carolina Ports Annual Tonnage (2001 to 2013)  

 
Source: NCSPA 2014 
 
The purpose of this project is to examine and report the current economic contribution of port 
services for the two publicly-owned and operated deepwater ports in North Carolina, both 
statewide and for the state’s seven economic development regions.  The methodology for the study 
is documented in this report and is a replication of the methodology applied to the North Carolina 
Ports using 2009 data (Findley et al 2011).  This methodology follows accepted economic impact 
and contribution assessment techniques and was consistent with methodologies applied in other 
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states (Humphreys, J.M. 2007, Wilbur Smith Associates 2008, Pearson, R.L., et al 2008, 
Humphreys, J.M.2012). 
 
NC PORTS OVERVIEW  
The Port of Wilmington services container cargo destined for North Carolina and other 
surrounding states and a portion of the bulk and break bulk cargo that moves through the 
Authority’s ports.  The Port of Wilmington is also equipped to handle refrigerated containers. 
The Port of Morehead City provides services unique to bulk and break bulk cargo.  In addition 
to ocean traffic, the Port of Morehead City supports a thriving barge industry, primarily for 
moving phosphate along the Intercoastal Waterway.  Each facility is served by a single Class 1 
railroad (CSX for the Port of Wilmington and Norfolk Southern for the Port of Morehead City). 
Both ports offer cargo handling and storage facilities.   
  
Jobs at the Authority’s facilities include administration, security, longshoremen, river pilots, 
stevedores, and others.  Businesses that facilitate trade through the ports include third party 
logistics (3PLs) providers, customs house brokers, freight forwarders, rail lines, truck lines, 
steamship lines, and tugboat operators.  In addition, companies across the state and beyond its 
borders ship their cargo and products through NC ports.   
 
NC PORTS CARGO MOVEMENT 
The movement of cargo through the Authority’s ports connects businesses and customers with 
distribution facilitators such as warehousing, transportation, financial, and insurance providers 
that support numerous jobs across North Carolina.  In 2013, over 260,000 TEUs (twenty-foot 
equivalent unit, a measure used for capacity in container transportation), 3 million tons of bulk, 
and 325,000 tons of break bulk commodities flowed through the Port of Wilmington in the study 
period.  At the Port of Morehead City, over 220,000 tons of break bulk and almost 1.6 million 
tons of bulk cargo flowed through the port.  The Port of Wilmington served 432 ships and the 
Port of Morehead City served 121 ships and 446 barges in 2013 (NCSPA 2014). 
 
The ports serve a range of industries in North Carolina and surrounding states.  The top import 
commodities based on volume at the Port of Wilmington were grains (1,539,391 tons) and 
chemicals (447,402 tons). Forest products (443,428 tons) and woodchips (323,346 tons) were 
the top export commodities (Exhibit 2). The top import commodities at the Port of Morehead 
City were sulfur products (275,783 tons) and metal products (211,222 tons). Phosphate (933,168 
tons) and woodchips (190,944 tons) were the top export commodities (Exhibit 2). (NCSPA 
2014). These imports and exports provide critical support for many industries across North 
Carolina, including retail stores, agriculture, apparel, fertilizer manufacturing, textile mills, 
wood product manufacturing, and construction. 
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Exhibit 2 – Top Five Commodities by Port in Fiscal Year 2013 

Port of Wilmington - Top Five Commodities 

Import Commodity Import 
Tonnage 

Export  
Commodity 

Export 
Tonnage 

Grains 1,539,391 Forest Products 443,428 
Chemicals 447,402 Wood chips 323,346 
Fertilizers 428,862 Woodpulp and Paper Products 342,362 
Equipment, Machinery, and Parts 164,953 Food 108,840 

Ores and Minerals 99,144 General 
Merchandise/Miscellaneous 98,888 

Port of Morehead City - Top Five Commodities 

Import Commodity Import 
Tonnage Export Commodity Export 

Tonnage 
Sulfur Products 275,783 Phosphate 933,168 
Metal Products 211,222 Woodchips 190,944 
Rubber 141,996 Metal Products 16,687 
Ores and Minerals 9,441  Pulp and Paper Products  5,908 
Vehicles and Equipment 1,310  Ores and Minerals  2,416 

Source: NCSPA Website 2014 
 
The ports facilitate trade among surrounding states as well as international partners.  Brazil is 
the largest shipping partner for the Port of Wilmington, with a total of 1,153,000 tons imported 
and exported in 2013.  The largest shipping partner at the Port of Morehead City is India, with 
551,000 tons exchanged in 2013 (Exhibit 3). 
 
  



 

4 

Exhibit 3 – Top Ten Trading Partners by Port in Fiscal Year 2013 

Port of Wilmington Top Ten Trading Partners 

Import Partner Import 
Tonnage Export Partner Export 

Tonnage Partner 
Total 
Trade 
(tons) 

Brazil 1,153,429 China 503,208 Brazil 1,153,429 
China 355,334 Turkey 323,703 China 858,542 
Argentina 260,977 South Korea 267,157 South Korea 404,445 
Saudi Arabia 215,902 Belgium 176,716 Belgium 359,056 
Trinidad, Tobago 209,795 Great Britain 140,669 Turkey 323,703 
Belgium 182,340 Italy 98,412 Argentina 260,977 
Canada 146,361 Taiwan 82,770 Saudi Arabia 225,098 
South Korea 137,289 Honduras 45,254 Trinidad, Tobago 209,795 
Romania 79,064 Netherlands 37,556 Great Britain 204,678 
Netherlands 78,169 Guatemala 20,964 Canada 146,361 

Port of Morehead City Top Ten Trading Partners 

Import Partner Import 
Tonnage Export Partner Export 

Tonnage Partner 
Total 
Trade 
(tons) 

Mexico 147,168 India 551,495 India 551,535 
Indonesia 131,001 Brazil 247,538 Brazil 371,299 
Brazil 123,761 Turkey 190,944 Turkey 190,944 
Venezuela 107,693 Bahamas 70,107 Mexico 147,168 
United Kingdom 30,900 Argentina 27,591 Indonesia 131,001 
Poland 27,456 Columbia 24,240 Venezuela 112,102 
Russia 20,923 Peru 17,147 Bahamas 70,107 
Thailand 11,194 Chile 6,321 United Kingdom 30,900 
Canada 11,053 Venezuela 4,409 Argentina 27,591 
Norway 9,442 Panama 4,409 Poland 27,456 

Source: NCSPA Website 2014 
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ECONOMIC CONTRIBUTION DEFINITIONS  
A number of terms and concepts will appear throughout this report which are specific to 
economic contribution studies and port activity.  The following section will provide readers with 
a foundation for understanding the results presented in this report.  To measure the contribution 
of the ports to North Carolina's economy, four metrics were used: output (gross revenue), the 
number of full-time payroll employees, employee compensation (total payroll costs), and tax 
receipts of state and local governments.   
 
The economic contribution results are presented in three categories: direct, indirect, and induced 
impacts.  The indirect and induced impacts capture multiplier impacts and are typically generated 
using software packages to develop economic impact models. 
 

 Direct impacts result from firms that are directly engaged in the movement of goods 
through the NC ports, which can include manufacturing, shipping, receiving, exporting, 
distributing, transporting, handling, or processing the goods which move through the 
ports, and personnel employed by the ports. 

 Indirect impacts represent the impacts of spending by firms directly engaged in port 
activities on products and services provided by support businesses (such as office supply 
companies, property maintenance, etc.). 

 Induced impacts result from payroll expenditures of employees of directly- and 
indirectly-related firms that produce successive spending (money that is recirculated in 
an economy resulting in additional economic impact). 

 
There are three commodity flows in and out of ocean ports: imports, exports, and domestic flows.  
Imports arriving in the United States at NC ports generate jobs and income through the 
transportation of goods from the ports to their next destination, further assembly or manufacture 
of raw or partially processed materials, and/or wholesale and retail selling of finished products 
in-state.  Exports leaving the United States from North Carolina through NC ports similarly 
generate jobs and income for North Carolina from the growth, harvesting, and 
processing/packaging of in-state agricultural products, extraction of minerals and materials, 
assembling and manufacturing of products, and transportation of goods to the ports.  Domestic 
flows include cargo being moved from one part of the United States to another region, which 
have similar impacts to those of imports or exports. 
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THE ROLE OF PORTS IN THE SUPPLY CHAIN  
The competitive success of firms is grounded in providing product availability at the lowest cost 
while maintaining the flexibility to meet demand fluctuations.  In order to accomplish these 
objectives, firms strive to maintain lean supply chain operations which are primarily based on 
reducing time, inventory levels, and costs.  In a global economy, consistent access to deep water 
ports is a crucial requisite for supply chain design decision-making.  When market and supply 
decisions are made, the total costs of doing business must be considered.   Major factors 
considered in this process include the costs of maintaining adequate inventory levels, the length 
of time required to replenish inventory reserves, costs of transportation, related import/export 
documentation and fees, cost of doing business, and ease of distribution to other locations. 
 
Furthermore, the magnitude of supply chain risk exposure is substantially affected by the 
efficiency and consistency of port operations.   Predictable movement of goods through ports 
and productive connections with allied transportation networks can reduce business costs, 
increase competitiveness, and improve profitability. Responding to these needs has a noticeable 
economic effect on the businesses utilizing the ports. 
 
In many cases, the choice of port is made indirectly through the choice of carrier or other 
intermediary.  Thus, the ability to increase traffic through the ports in North Carolina is driven 
by the number of carriers that can be attracted to provide service. Carriers seek ports that have 
sufficient capacity to provide their required services and a fee structure that enhances 
profitability.  Sufficient channel depth is a key factor for accommodating large vessels.  Firms 
are attracted to use ports that provide ease of access and have a choice of carriers, with 
capabilities to transport via sea or land, and that provide service to both origins and destinations 
which are of importance to the firm.  Improved efficiency of ports and carriers will result in 
shorter transportation time, which will allow the firm to maintain lower inventory levels and 
costs, and provide the opportunity to benefit from lower transportation costs.  As fuel prices 
continue to rise, costs associated with transportation will become increasingly important in 
expense analysis.  
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ECONOMIC CONTRIBUTION METHODOLOGY 

 
Many North Carolina businesses generate revenues based on import, export, and domestic cargo 
activities at North Carolina ports.  Profits are affected by the use of facilities and services and 
the employment of workers both on-site at the ports and off-site.  Therefore, the NC ports 
contribute to the economic vitality of the state.  To quantify how much, what type, and where 
these contributions occur, the project team conducted an economic contribution study.  This was 
accomplished by measuring the outputs of business activities supported by shipping and 
receiving commodities via the deepwater seaports in Morehead City and Wilmington, North 
Carolina.   
 
A common problem when conducting an assessment of economic impact and contribution is a 
lack of transparency in the methodology used to generate the estimates of the economic value.  
To remedy this issue, the current study utilized manifests supplied by the North Carolina State 
Ports Authority to determine commodity quantities and derive their impacts.  By selecting 
commodities as the primary driver of economic contribution and ensuring the significance of 
that value, the research team could verify that the direct and multiplier effects were estimated in 
an objective and transparent manner. 
 
The findings from studying the economic contributions of the ports include an assessment of the 
total (direct, indirect, and induced) contributions to economic output, jobs, and employee 
compensation.  The direct contributions came from commodity data.  IMPLAN® (IMpact 
Analysis for PLANning) multipliers (from the Minnesota IMPLAN® Group) were used to 
generate the indirect and induced contributions of the ports activity. IMPLAN® multipliers were 
also used for the tax analysis.  The indirect contributions represent spending by port-related firms 
on goods and services provided by support businesses (such as office supply companies, property 
maintenance, etc.).  The induced contributions result from payroll expenditures by employees of 
directly- and indirectly-related firms that produce successive spending.  Total contributions were 
generated by modeling each port’s contributions.  Import and export data from the Port Import 
Export Reporting Service (PIERS) enabled the team to distribute the impacts for the Authority’s 
ports across the state based on the origin and destination of the commodities.  
 
The quantity of commodities used for the direct contributions was estimated using vessel 
manifest data supplied by the Authority.  The contributions were categorized by port and by the 
type of goods (container and bulk/break bulk).  The values of and value-added to the 
commodities were estimated using data from the Commodity Flow Survey provided by the 
Bureau of Transportation Statistics with a conversion to 2014 dollars using the implicit gross 
domestic product deflator index (BTS 2012, BEA 2014).  
 
The project team used IMPLAN®, an economic modeling software provided and used by the 
North Carolina Department of Commerce, to estimate the multiplier contributions of the 
Authority’s ports.  IMPLAN® uses data compiled from a wide variety of sources, including 
unique local data and census information, not estimated from national averages (IMPLAN 2014).  
IMPLAN® is widely used by analysts as a tool to calculate the economic contribution of ports 
and other transportation facilities and other changes in economic structure.    
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ECONOMIC CONTRIBUTION RESULTS 

 
Introduction 
The final results of the project include values for output, employment, employee compensation, 
and taxes.  The following sections provide the breakdowns of the economic contribution of North 
Carolina’s ports by direct, indirect, and induced contributions for each port and subtotals by 
category.  The results are based on the value of exported commodities produced in North 
Carolina and the value added to imported commodities which remain in North Carolina.  
Approximately $12.2 billion worth of goods were transported through North Carolina ports 
between June 1, 2013 and May 31, 2014 with approximately $7.03 billion originating or 
terminating within the state (NCSPA 2014).   
 
Over 3.5 million tons of goods worth $6.2 billion were imported through North Carolina ports 
(Exhibit 4).  The impact of imported goods was derived from the value added to imported goods 
which remain in the state, which totaled over $5.8 billion.  Exhibit 4 shows the value of goods 
imported to each port by type of goods, the value of goods remaining in North Carolina, the 
value added to the goods that remain in North Carolina, and the total tons imported.   
 

Exhibit 4 – Value of Imported Goods by Total, NC Component, and Value Added 

Type of Goods Port 
Total Value of 
Transported 

Goods ($) 

Value of 
Transported 

Goods 
Remaining in 

NC ($) 

Value Added 
to NC 

Imports ($) 

Total 
Tons 

Container Wilmington 5,959,650,000  3,568,720,000  3,369,240,000  797,000  

Bulk/Breakbulk Morehead City 1,657,400,000  825,380,000  431,530,000  769,000  
Wilmington 4,614,940,000  2,639,000,000  2,452,440,000  2,761,000  

Port of Wilmington Subtotal 10,574,590,000 6,207,720,000 5,821,680,000 3,558,000 
Port of Morehead City Subtotal 1,657,400,000 825,380,000 431,530,000 769,000 
North Carolina State Ports Total 12,231,990,000 7,033,100,000 6,253,210,000 4,327,000 

Source: NCSPA 2014, BTS 2012, BEA 2013 
 
In the study period, 2.3 million tons of goods worth $6.3 billion were exported through North 
Carolina ports (Exhibit 5).  The impact of exported goods was derived from the value of 
transported goods which were produced in North Carolina, which totaled over $2.7 billion.  
Exhibit 5 shows the value of goods exported from each port by type of goods, the value of goods 
produced in North Carolina, and the total tons exported.   
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Exhibit 5 – Value of Exported Goods by Total and NC Component 

Type of Goods Port 
Total Value of 
Transported 

Goods ($) 

Value of 
Transported 

Goods 
Produced in 

NC ($) 

Total 
Tons 

Container Wilmington 4,074,590,000 1,721,090,000 1,300,000 

Bulk/Breakbulk 
Morehead City 666,550,000 264,060,000 794,000 
Wilmington 533,770,000 199,860,000 205,000 

Port of Wilmington Subtotal 4,608,360,000 1,920,950,000 1,505,000 

Port of Morehead City Subtotal 1,657,400,000 825,380,000 769,000 

North Carolina State Ports Total 6,265,760,000 2,746,330,000 2,274,000 
Source: NCSPA 2014, BTS 2012, BEA 2013 
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Output Contribution 
Through the provision of goods’ movement services at a marine port, the NC ports supported 
over $14 billion in gross revenues for North Carolina businesses during the study period (Exhibit 
6).  The Authority’s contribution to the gross revenues of North Carolina businesses results from 
the trade facilitated by the availability of transporting goods through the ports in Wilmington 
and Morehead City.  These transported goods support a diverse set of industries across the state.  
The majority of the output contribution is derived from the activity at the Port of Wilmington, 
with a contribution of almost $13 billion.  Exhibit 7 shows the distribution of output contribution 
across the state’s seven economic development regions.  
 

Exhibit 6 – Output Contribution  

   Output (2014 Dollars) 
Type of Goods Port Direct Indirect Induced Total 

Imports 

Container Wilmington  $3,369,240,000   $1,165,230,000   $1,289,550,000   $5,824,020,000  

Bulk/ 
Breakbulk 

Morehead 
City  $431,530,000   $173,500,000   $111,120,000   $716,150,000  

Wilmington  $2,452,440,000   $801,860,000   $845,790,000   $4,100,090,000  

Exports 

Container Wilmington  $1,664,000,000   $669,270,000   $335,290,000   $2,668,570,000  

Bulk/ 
Breakbulk 

Morehead 
City  $255,870,000   $100,890,000   $37,440,000   $394,200,000  

Wilmington  $193,270,000   $76,560,000   $43,030,000   $312,850,000  

Port of Wilmington Subtotal  $7,678,950,000   $2,712,920,000   $2,513,660,000  $12,905,530,000  
Port of Morehead City Subtotal  $687,400,000   $274,390,000   $148,560,000   $1,110,350,000  
North Carolina State Ports Total  $8,366,350,000   $2,987,310,000   $2,662,220,000  $14,015,880,000  

Source: NCSPA 2014, IMPLAN 2014 
 

Exhibit 7 – Output Contribution Across North Carolina Economic Development Regions 

 
 
As a frame of reference for the magnitude of the Authority’s ports’ impact on the state’s 
economy, the contribution was compared to the North Carolina gross domestic product (GDP).  
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North Carolina’s GDP in 2013 was $439.6 billion (BEA 2013).  Therefore, the Authority’s 
contribution of $14 billion to the state’s GDP was approximately 3%.  This is an approximation 
as the contribution is based on 2014 dollars.   
 
Another useful comparison can be made to the impact of another important component of the 
state’s economy, namely, travel.  Travel is defined as all the activities that are associated with 
every day trip or overnight trip which is 50 miles or greater from a traveler’s origin and those 
overnight trips which include paid accommodations (NCDOC 2013).  Travel has impacts on 
many industries, including: gasoline, car rental, entertainment, art, recreation, food service, 
retail, lodging, public transportation, travel agencies, and others.  The 2013 economic impact of 
travel in North Carolina was $20.2 billion.  Therefore, the contribution to North Carolina’s 
economy supported by activity at the Authority’s ports is approximately two-thirds of the 
statewide impact of travel.   
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Employment Contribution 
The North Carolina ports supported, through the provision of goods’ movement services at a 
marine port, 76,700 full-time jobs at North Carolina businesses (Exhibit 8).  The majority of the 
employment contribution is derived from the activity related to imports at the Port of 
Wilmington, with a contribution of over 61,000 jobs.  The majority of jobs (40,400) were directly 
related to activity supported by the ports, while an additional 36,300 jobs were supported through 
indirect and induced activities.  Full-time jobs were estimated from IMPLAN® data using a full-
time equivalent conversion based on data from the Bureau of Economic Analysis (BEA 2014).  
Exhibit 9 shows the distribution of employment contribution across the state’s seven economic 
development regions. 
 

Exhibit 8 – Employment Contribution  

   Employment (Full-time Jobs) 
Type of Goods Port Direct Indirect Induced Total 

Imports 
Container Wilmington 24,100 7,300 9,200 40,700 

Bulk/Break-
bulk 

Morehead City 1,100 900 800 2,800 
Wilmington 9,700 5,200 6,000 20,900 

Exports 
Container Wilmington 4,800 3,100 2,400 10,200 

Bulk/Break-
bulk 

Morehead City 200 400 300 900 
Wilmington 500 400 300 1,200 

Port of Wilmington Subtotal 39,100 16,000 17,900 73,000 

Port of Morehead City Subtotal 1,300 1,300 1,100 3,700 

North Carolina State Ports Total 40,400 17,300 19,000 76,700 
Source: NCSPA 2009, IMPLAN 2014 
 

Exhibit 9 –Employment Contribution Across North Carolina Economic Development 
Regions 
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Employee Compensation Contribution 
The North Carolina ports supported, through the provision of goods’ movement services at a 
marine port, over $4.2 billion in employee compensation for North Carolina workers (Exhibit 
10).  Employee compensation is the total payroll cost, including salary, benefits, and payroll 
taxes.  Approximately 56% of the employee compensation is from employment directly 
supported by activity related to the North Carolina ports. 
 

Exhibit 10 – Employee Compensation Contribution  

   Employee Compensation (2014 dollars) 
Type of Goods Port Direct Indirect Induced Total 

Imports 

Container Wilmington  1,257,480,000   388,890,000   428,200,000   2,074,570,000  

Bulk/ 
Break-bulk 

Morehead 
City  88,160,000   53,060,000   36,900,000   178,120,000  

Wilmington  788,010,000   289,630,000   280,850,000   1,358,490,000  

Exports 

Container Wilmington  238,510,000   188,590,000   111,340,000   538,430,000  

Bulk/ 
Break-bulk 

Morehead 
City  19,740,000   27,610,000   12,430,000   59,790,000  

Wilmington  31,360,000   23,360,000   14,290,000   69,000,000  
Port of Wilmington Subtotal  2,315,360,000   890,470,000   834,680,000   4,040,490,000  

Port of Morehead City Subtotal  107,900,000   80,670,000   49,330,000   237,910,000  
North Carolina State Ports Total  2,423,260,000   971,140,000   884,010,000   4,278,400,000  

 

Source: NCSPA 2014, IMPLAN 2014 
  



 

14 

State and Local Tax Contribution 
State and local governments in North Carolina received $707 million in annual sales, county 
property, corporate, and personal tax collections due to activity supported by the Authority’s 
ports (Exhibit 11).  The county property tax related to activity at the Port of Wilmington is over 
$226 million, and the activity at the Port of Morehead City is $13 million across the state.  The 
activity supported by the Authority’s ports resulted in over $354 million in business sales tax 
collections across the state (Exhibit 12).   
 

Exhibit 11 – State and Local Tax Contributions 

Tax Description 
Port of 

Wilmington 
(2014 dollars) 

Port of 
Morehead City 
(2014 dollars) 

Total 
(2014 dollars) 

Business Sales Tax  335,560,000   19,190,000   354,750,000  
Property Tax  226,230,000   12,940,000   239,170,000  
State Corporate and Personal Tax   106,630,000   6,460,000   113,100,000  
Total  668,420,000   38,590,000   707,020,000  

Source: NCSPA 2014, IMPLAN 2014 
 
The estimated property tax collections supported by the Authority can be used to determine the 
equivalent tax base.  The weighted average county property tax rate, based on total taxable real 
estate, in the state was $0.608 per $100 valuation (NCDOR 2013).  The total property tax 
collections of $239,170,000 would equate to a tax base of $39.3 billion, which is approximately 
5% of the value of total taxable real estate statewide.  
 

Exhibit 12 –Tax Contribution Across North Carolina Economic Development Regions 
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OPPORTUNITIES FOR INCREASED ECONOMIC GROWTH  

 
Seaports in the United States move more than 99% of overseas cargo by volume and 65% by 
value (AAPA 2014b).  In the global marketplace, it is critical for businesses to have access to 
foreign markets and materials.  The future global strength of North Carolina firms will be 
correlated with strategic infrastructure investments in transportation systems, including 
highways, rail, and shipping channels.  The Ports of Wilmington and Morehead City are a critical 
link in the supply chain which can be a tool for economic growth and job creation throughout 
the state.  Continued investment in ports and associated inland infrastructure connecting markets 
and products can provide substantial benefits to the economy and citizens of North Carolina.  
 
The estimated direct impact (not including indirect and induced effects) of potential changes in 
port activity are shown in Exhibit 13.   This analysis relies on previously described data and 
analysis methods which include estimates of commodity types and values.  The potential 
opportunities for increased economic growth at the Port of Wilmington and the Port of Morehead 
City were quantified for three general scenarios additional container services, a new agricultural 
product, and consistent growth in bulk and breakbulk commodities.  The estimated direct impact 
scenarios range from $3.77 billion for the attraction of a new Far East super post-Panamax 
container service to $100 million for a 15% change in bulk and breakbulk tonnage at the Port of 
Morehead City. 
 

Exhibit 13 – Estimated Impact of Future Changes in Port Activity 

Detail of Opportunity Line of Business Facility 
Estimated 

Direct Impact 
(2014 dollars) 

One new Far East super post-
Panamax service Containers Wilmington $3.77 Billion 

One new Far East Panamax 
service Containers Wilmington $ 1.95 Billion 

One new Trans-Atlantic 
service Containers Wilmington $ 820 Million 

New wood pellet exporting 
facility (1.5M tons) Bulk/Breakbulk Wilmington $ 780 Million 

One new South Atlantic 
container service Containers Wilmington $ 560 Million 

15% growth (or decline) Bulk/Breakbulk Wilmington $ 400 Million 
15% growth (or decline) Bulk/Breakbulk Morehead City $ 100 Million 
Source: NCSPA 2014 
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COMPARISON TO NEIGHBORING STATES’ PORTS 

 
To gain a sense of perspective of the contribution of the NC ports, the following discussion 
includes an assessment of ports in Georgia and South Carolina.  The comparisons evaluated 
several characteristics of the ports, including static measures such as port access and dynamic 
measures such as port operations and economic contribution, which change from year to year. 
 
The large difference in the Authority facilities’ output and employment contribution compared 
to that of other South Atlantic ports mainly reflects differences in existing transportation 
infrastructure. Neighboring ports benefit from better rail and highway connections than 
Wilmington and Morehead City.  Inadequate hinterland connectivity is a major factor limiting 
the geographical area that a port can serve.  Given the noncompetitive inland connectivity, it is 
no surprise that Wilmington and Morehead City have a noticeably smaller economic impact than 
competing ports that are better supported.  It is highly likely that if North Carolina were to 
improve the infrastructure that impacts Authority’s ability to attract cargo, there would be an 
increase in employment, output, income and tax collections that would exceed the cost of the 
investment.  
 
Port Access and Operations 
By total trade, the Georgia Port moves the most cargo among North Carolina’s neighboring ports 
(Exhibit 14).  The Port of Wilmington moves approximately one-fifth of the tonnage at 
Savannah, two-fifths of the tonnage at Charleston, and twice the tonnage at Morehead City.  The 
port operations comparison can provide valuable insight into the economic contribution values 
presented in Exhibit 16 and Exhibit 17.  Although economic contribution levels are strongly 
related to the quantity of goods shipped through a port, other factors play an important role in 
the economic contribution of a port, including the value of the goods, import and export balance, 
quality of available landside transportation access, nearby consumer markets, and many other 
dynamics.  
 

Exhibit 14 – Port Operations Comparison 

 Port 2013 Exports 
(metric tons)   

2013 Imports 
(metric tons)  

2013 Total Trade  
(metric tons) 

North Carolina (Port of Morehead City) 1,086,100 663,500 1,749,600 
North Carolina (Port of Wilmington) 1,714,600 4,122,400 5,837,000 
North Carolina (Both Ports) 2,800,700 4,785,900 7,586,600 

Georgia 17,907,000 13,424,000 31,331,000 
South Carolina 6,492,100 8,896,700 15,388,800 

Source: Census 2013a, Census 2013b 
 
One such dynamic may include the amount of container traffic moving through regional ports. 
Relative to neighboring ports, the Port of Wilmington has increased its container traffic 
substantially in the past five years, increasing the number of container traffic by nearly a third 
over the previous five years (Exhibit 15). 
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Exhibit 15 – Port Operations Comparison – Five Year Growth in Container Traffic 

 Port 

2013 Container 
Traffic 

(Imports & 
Exports) 

2008 Container 
Traffic 

(Imports & 
Exports) 

Five Year 
Growth (2008 to 

2013) 

North Carolina (Port of Wilmington) 260,363 196,040 32.8% 

Georgia 3,034,010 2,616,126 16.0% 

South Carolina 1,601,366 1,635,534 -2.1% 

Source: AAPA 2014a 
 
Port Economic Contribution 
The neighboring ports in Georgia (Humphreys 2007, Humphreys 2012) and South Carolina 
(Wilbur Smith 2008) have each conducted economic contribution studies in recent years to 
document the role of their state’s ports in the statewide economy.  Each of the three studies 
utilized IMPLAN® for the development of indirect and inducted impacts.  A comparison of the 
economic contribution of neighboring ports on their respective states is shown in Exhibit 16. A 
caveat is that the studies were conducted in different years, and accordingly, comparisons are 
approximate.  In relation to the neighboring ports, the Authority’s ports’ total economic 
contribution is approximately one-quarter to one-third of that of neighboring ports. 
 

Exhibit 16 – Output Contribution Comparison 

   Study 
Base 
Year 

Output (Millions of Dollars) 

Port Direct Indirect Induced Total 

North Carolina (Port of Wilmington) 2013 7,679  2,712  2,513  12,906  

North Carolina (Port of Morehead City) 2013 687 274 149 1,110 

North Carolina (Both Ports) 2013 8,366 2,986 2,662 14,016 

Georgia 2011 39,254 27,643 55,606 

South Carolina 2007 26,643 18,177 44,820 

Source: NCSPA 2014, IMPLAN 2014, Humphreys, J.M. 2012, Wilbur Smith Associates 2008 
 
A comparison of the economic contribution, in terms of jobs, of neighboring ports on their 
respective states is shown in Exhibit 17.  As study dates are different, the comparisons are 
approximate. In relation to the neighboring ports, the Authority’s ports’ total employment 
contribution is approximately one-quarter to one-third of that of neighboring ports.  The 
relative contribution of North Carolina ports to the state economy and neighboring ports to 
their respective economies varies in terms of output and employment contributions because of 
the types of goods, value of goods, availability of in-state producers and consumers of goods, 
and other economic factors. 
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Exhibit 17 – Employment Contribution Comparison 

   Study 
Base 
Year 

Employment (Jobs) 

Port Direct Indirect Induced Total 

North Carolina (Port of Wilmington) 2013 39,100 16,000 17,900 73,000 

North Carolina (Port of Morehead City) 2013 1,300 1,300 1,100 3,700 

North Carolina (Both Ports) 2013 40,400 17,300 19,000 76,700 

Georgia 2011 153,884 198,263 352,146 

South Carolina 2007 88,700 172,100 260,800 

Source: NCSPA 2014, IMPLAN 2014, Humphreys, J.M. 2012, Wilbur Smith Associates 2008 
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EXECUTIVE SUMMARY  

Dial Cordy and Associates Inc. (DC&A) has prepared this Essential Fish Habitat (EFH) 
Assessment for the North Carolina State Ports Authority, Port of Wilmington (POW), as 
requested by the Wilmington District United States Army Corps of Engineers (USACE) and 
National Marine Fisheries Service (NMFS) for widening of the Turning Basin to accommodate 
larger panamax size vessels, which also requires relocating the Kinder Morgan Bulk Terminal 
platform, pier, and mooring dolphins.  DC&A has evaluated potential effects on EFHs, managed, 
and associated species from proposed dredging activities associated with construction of this 
project.  Relocating the existing structures is not anticipated to result in any associated effects 
on EFH and is therefore not discussed further in this document. The primary focus will be on 
effects of dredging activities. 
 
The primary purpose and need of the NCSPA at the POW is to expand the present turning 
basin from 1,200 ft diameter to 1,400 ft diameter to meet larger vessels calling on the port in 
2016. In order to meet this need, the liquid bulk terminal pier, loading platform and mooring 
dolphins will need to be relocated shoreward and approximately 8.53 acres of soft bottom 
habitat dredged to -42 ft. The NCSPA has confirmed that the authorized project depth of the 
Cape Fear River, -42 ft mean lower low water, is acceptable for the larger ships that are 
expected to call at Port of Wilmington, at least in the near term.  In addition, the dock structures 
and the ship-to-shore cranes that exist at the Port are adequately sized to receive the larger 
vessels that will begin to deploy in 2016.  Therefore, the existing diameter of the turning basin is 
the only impediment to receiving the vessels that will certainly begin to deploy in 2016.   Failure 
to being able to service these vessels through constructing a 1,400 ft diameter basin could have 
a severe economic impact on the port and state of North Carolina as early as next fall. 
 
The proposed project includes mechanical dredging of sediment (barge-mounted crane 
equipped with an environmental bucket or a long reach excavator boom) from the present 
berthing area while vessels are not present, followed by dredging of the balance of the widening 
area (8.53 acres) east of the present liquid bulk pier and loading platform.  The mooring 
dolphins and loading platform of the liquid bulk pier will be removed and new ones constructed 
+/-180 feet (ft) east of their present location.  Dredged material will be placed in scows, 
transferred across the river, re-fluidized and hydraulically pumped into the Eagle Island 
Confined Disposal Facility.  The estimated quantity of sediments be dredged is 300,000 cubic 
yards, of which a majority are associated with dredging sediment from an existing elevation of -5 
to -20 ft mean low water (MLW) to -44 ft MLW, with an average present depth of -20 ft MLW 
when including side-slopes.  Construction is estimated to take five-to-six months to complete 
with a projected completion date of 30 June 2016 in order to meet larger vessel calls anticipated 
mid to late summer of next year.   
 
The proposed project, including dredging of 8.53 acres and relocation of present pier, mooring 
platforms and dolphins, will result in the deepening of existing shallow water mud bottom EFH 
habitat located within state designated PNA, also considered a HAPC for some managed 
species (Figure 3).  This will result in the loss of a portion of shallow water foraging habitat 
present along the Kinder Morgan Terminal to meet the NCSPA purpose and need for the 
project.  A number of managed, associated, and prey species likely use this are for foraging 
activities during their juvenile and adult lifestages.  However, this represents only 0.02 percent 
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of the available shallow water soft bottom habitat present in the lower CFR estuary.  The newly 
dredged area can be used for foraging, however its depth, lack of light, and operational use by 
vessels will result in a less productive benthic community than presently resides at the present 
depth.  Relocating the present mooring and pier structures shoreward will not result in any 
adverse effect on the water column or unvegetated mud bottom EFH’s present at this site.  
Adult and most juvenile fish can avoid the dredging operations.  Managed invertebrate species 
population occurring here may be adversely effected during dredging; however, most being 
motile can escape the clamshell/bucket grab. 
 
The potential indirect effects on the estuarine/riverine water column and unvegetated mud 
bottoms would be spatially and temporally minimized through use of turbidity barriers around all 
dredging and pumping operations, and working towards a goal of maximizing dredging during 
falling tides.  There are no SAVs, shellfish, or hardbottom habitat located within the proposed 
action area.  A variance request for dredging in PNA has been submitted as part of the 
application package to the NCDENR/CRC. 
 
Conservation/mitigation measures have been proposed which includes a conservation 
easement on 13.5 acres of coastal marsh on the Brunswick River and contribution of $750,000 
to fund the planning, permitting, and design of a fish passage for Lock and Dam #2.  The latter 
is only offered if all permits and agency approvals can be completed in less than 90 days from 
the date of application.  Other conservation measures include use of best management 
practices, good engineering practices, turbidity barriers, and maximizing dredging during falling 
tides. 
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1.0 INTRODUCTION AND BACKGROUND 

The North Carolina State Ports Authority (NCSPA) Port of Wilmington (POW) is located 
approximately 25 miles upstream from the Cape Fear River’s (CFR) confluence with the Atlantic 
Ocean (Figure 1).  The CFR basin drains 9,322 square miles including all or part of 26 counties 
and 115 municipalities [North Carolina Division of Water Resources (NCDWR) 2012].  The CFR 
is the only North Carolina (NC) major trunk estuary discharging directly into the Atlantic Ocean 
while transporting significant sediment loads of Piedmont clay soils (Riggs and Ames 2003).  
 
The Wilmington Harbor’s commercial water depth is congressionally authorized at -42 feet (ft) 
mean lower low water (MLLW).  The Wilmington District, United States Army Corps of 
Engineers (USACE) maintains the federal channel depths by annually dredging (October 1 
through January 31) specific reaches which have shoaled above the -42-foot contour.  The 
NCSPA annually contracts with the USACE to maintain project depths next to POW’s quays at 
Kinder Morgan and Berths One – Nine.  In an effort to maintain quay depths at a -42-foot depth 
year-round, the POW has implemented agitation maintenance dredging (AMD) since 1998 
which augments the USACE annual hydraulic maintenance dredging.   
 
The primary purpose and need of the NCSPA at the POW is to expand the present turning 
basin from 1,200 ft diameter to 1,400 ft diameter to meet larger vessels calling on the port in 
2016.  In order to meet this need, the liquid bulk terminal pier, loading platform and mooring 
dolphins will need to be relocated shoreward and approximately 8.53 acres of soft bottom 
habitat dredged to -42 ft mean low water (MLW). 
 
The POW, NC, has operated on the CFR for 70 years, first serving bulk and breakbulk vessels, 
and then container vessels as that operating model became prevalent for many types of 
cargoes.  The NCSPA has served containers vessels for over 30 years, and has served vessels 
in the Panamax class for more than 10 years.  These are vessels with lengths of up to 965 ft, 
which are the maximum length allowable in the locks of the Panama Canal, which are 1,000 ft 
long (usable length) and 110 ft wide.  The ongoing Panama Canal Expansion project is due to 
be complete in 2016, and the new locks will be 1,400 ft long by 180 ft wide. 
 
Ocean carriers will take immediate advantage of the enlarged canal locks by deploying larger 
vessels, particularly from Asia to the United States (US) East Coast (USEC), which is a large 
part of the NCSPA business volume, as it is for many of the other ports on the USEC.  It is vital 
for the NCSPA to remain competitive, providing benefits to the state and the nation, by 
enlarging the turning basin at the north end of the docks in Wilmington.  The existing 1,200-foot 
wide basin is inadequate for the vessel deployments of the expanded Panama Canal.  An 
NCSPA-owned liquid bulk pier is located on the east side of the turning basin.  Relocating the 
pier eastward, closer to the existing shoreline, and dredging in front of the relocated pier will 
allow for a new turning basin diameter of 1,400 ft. 
 
The NCSPA has confirmed that the authorized project depth of the CFR, -42 ft MLLW, is 
acceptable for the larger ships that are expected to call at the POW, at least in the near term.  In 
addition, the dock structures and the ship-to-shore cranes that exist at the POW are adequately 
sized to receive the larger vessels that will begin to deploy in 2016.  Therefore, the existing 
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diameter of the turning basin is the only impediment to receiving the vessels that will certainly 
begin to deploy in 2016.   Failure to being able to service these vessels through constructing a 
1,400 ft diameter basin could have a severe economic impact on the port and state of North 
Carolina as early as next fall. 
 
The proposed project includes mechanical dredging of sediment (barge-mounted crane 
equipped with an environmental bucket or a long reach excavator boom) from the berthing area 
while vessels are not present, followed by dredging of the balance of the widening area (8.34 
acres) east of the present pier and loading platform (Figures 1-3).  The mooring dolphins and 
loading platform of the liquid bulk pier will be removed and new ones constructed +/-180 ft east 
of their present location.  Dredged material will be placed in scows, transferred across the river, 
re-fluidized and hydraulically pumped into the Eagle Island Confined Disposal Facility (CDF). 
The estimated quantity of sediments be dredged is 300,000 cubic yards (cy), of which a majority 
are associated with dredging sediment from an existing elevation ranging from -20 ft MLW to -5 
ft to a depth of -44 ft MLW (Figure 3), with an average present depth of -20 ft MLW when 
including side-slopes.  Construction is estimated to take five-to-six months to complete with a 
projected completion date of 30 June 2016 in order to meet larger vessel calls anticipated mid to 
late summer of next year.  A variance to allow for dredging in Primary Nursing Habitat has been 
requested from the North Carolina Department of Environment and Natural Resources 
(NCDENR). A summary of more construction details can be found in Appendix A. 
 
The proposed mechanical dredging has the potential to affect the unvegetated mud bottom and 
the water column Essential Fish Habitats (EFHs) in shallow water east of the present liquid bulk 
platform and berthing area.  These habitats are potentially used by various stages of managed 
species afforded protection under the Magnuson-Stevens Fishery Conservation and 
Management Act of 1976 (16 U.S.C. 1801-1882), as amended in 2006 (Magnuson-Stevens 
Act).  Section 10 Associated Species includes supplemental narrative for the shortnose 
sturgeon (Acipenser brevirostrum) and Atlantic sturgeon (A. oxyrinchus oxyrinchus) protected 
under the Endangered Species Act.  This EFH has been prepared at the request of the USACE 
Regulatory Division, National Marine Fisheries Service (NMFS), and in coordination with the 
North Carolina Division of Coastal Management (NCDCM), the North Carolina Division of 
Marine Fisheries (NCDMF), the North Carolina Division of Water Quality (NCDWQ), and the 
North Carolina Wildlife Resources Commission (NCWRC). 
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Figure 1.  Location Map of Turning Basin Widening Project
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Figure 2.  Existing and Proposed Plan View for Proposed Turning Basin Widening  
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Figure 3.  Profile View for Proposed Turning Basin Widening
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2.0 AUTHORIZATION  

This EFH Assessment was prepared at the request of the USACE Wilmington District 
associated with the NCSPA’s application for permit approval for construction of the Turning 
Basin Widening project.  A pre-application meeting was held between the Port and USACE on 
13 October 2015.  Based on the results of this meeting, the USACE will process a General 
Permit 291 for this project, which requires concurrence from the federal and state resource 
agencies. 
 
This document was prepared in compliance with the Magnuson-Stevens Fishery Conservation 
and Management Act of 1976 (16 U.S.C. 1801-1882), as amended in 2006 (Magnuson-Stevens 
Act) and in coordination with the NMFS, the NCDMF, and the NCWRC in association with 
permit requests to allow widening of the Turning Basin and relocation of the liquid bulk terminal 
loading platform and morning dolphins. 

3.0 PROJECT DESCRIPTION 

In order to facilitate expansion of vessel size of container ships calling on the POW by late 
summer of next year, widening of the Turning Basin is an economic necessity.  The proposed 
project includes mechanical dredging of sediment (barge-mounted crane equipped with an 
environmental bucket or a long reach excavator boom) from the berthing area while vessels are 
not present, followed by dredging of the balance of the widening area (8.53 acres)  east of the 
present pier and loading platform (Figure 1-4).  The mooring dolphins and loading platform of 
the liquid bulk pier will be removed and new ones constructed +/-180 ft east of their present 
location.  Dredged material will be placed in scows, transferred across the river, re-fluidized and 
hydraulically pumped into the Eagle Island CDF. The estimated quantity of sediments be 
dredged is 300,000 CY, of which a majority are associated with dredging sediment from an 
existing elevation of -20ft to -5 ft MLW to a depth of -44 ft MLW (Figure 3), with an average 
present depth of -20 ft MLW when including side-slopes.  Construction is estimated to take five-
to-six months to complete with a projected completion date of 30 June 2016 in order to meet 
larger vessel calls anticipated mid to late summer of next year.  A variance to allow dredging in 
a Primary Nursery Area (PNA) has been requested from the NCDENR.  A summary of more 
construction details can be found in Appendix A. 
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Figure 4.  Photograph of Mechanical Dredging  

 

4.0 PROJECT GOALS 

The primary purpose and need for widening of the POW Turning Basin is to facilitate vessel 
calls by larger Panamax vessels from the POW's long-term clients.  In order to keep the port’s 
largest client calling on the POW, it is critical to be able to accommodate their new vessels.  A 
goal of this EFH Assessment is to assess the effects of the proposed dredging and construction 
activities on EFH resources and managed species.  
 
Mechanical dredging has been selected as the preferred dredging method due to the ability to 
minimize environmental effects with this method as compared to hydraulic dredging and based 
on availability of equipment during the winter/spring of 2016. 
 
The potential EFH effects can be spatially and temporally managed by:  1) use of turbidity 
curtains and containment booms during construction 2) maximizing dredging operations during 
falling tide sequences, 3) restricting dredging operations in authorized dredging areas, and 4) 
placing an observer on board the dredge barge for monitoring occurrence and injury to 
managed or associated species, and 5) coordinating with the NCDCM, NCDMF, NCDWQ, 
NCWRC, and NMFS during construction, as needed.  

5.0 MAGNUSON-STEVENS ACT 

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) of 
1976, with 1996 and 2006 amendments, mandates the identification and protection of essential 
marine and anadromous fish habitats by NMFS, regional Fishery Management Councils (FMC), 
and other federal agencies.  The NMFS and FMCs define “essential fish habitat” for federally 
managed species, supporting a primary goal of maintaining sustainable fisheries.  Through 
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implementation of Fishery Management Plans (FMP), this goal requires appropriate fisheries’ 
habitat quality and quantity.  Federal permitting agencies whose actions could adversely affect 
managed species and their EFHs must consult with the NMFS regarding a project’s potential 
EFH effects. 
 
EFH is defined in the Magnuson-Stevens Act as “those waters and substrate necessary to fish 
for spawning, breeding, feeding, or growth to maturity.”  An EFH is further clarified with the 
following definitions:  waters - aquatic areas and their associated physical, chemical, and 
biological properties used by fish, and may include aquatic areas historically used by fish; 
substrate - sediment, hardbottom, underlying structures, and associated biological communities; 
necessary - the habitat required to support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem; and spawning, breeding, feeding, or growth to maturity - 
stages representing a species’ full life cycle where any EFH may be a subset occupied by 
species during life cycles [South Atlantic Region (SAR) 2008a].   

6.0 FISHERY MANAGEMENT COUNCILS 

As mandated in the Magnuson-Stevens Act and in coordination with NMFS, several FMCs 
including the South Atlantic Fishery Management Council (SAFMC), Mid-Atlantic Fishery 
Management Council (MAFMC), and the Atlantic States Marine Fishery Commission (ASMFC) 
oversee and manage species and EFHs found in NC.  The SAFMC manages estuarine EFHs 
including emergent wetlands, submerged aquatic vegetation (SAV), oyster reefs and shell 
banks, intertidal flats, palustrine emergent and forested wetlands, aquatic beds, and the 
estuarine water column; as well as many marine features such as live/hardbottoms, coral and 
coral reefs, artificial/manmade reefs, Sargassum, and the marine water column.  Similarly, the 
MAFMC manages estuarine EFHs including seagrass, creeks, mud bottom, and the estuarine 
water column as well as the marine water column (SAR 2008a, MAFMC 2011).  The ASMFC 
coordinates conservation and management between states sharing nearshore fishery resources 
while working cooperatively with the United States East Coast Fishery Management Councils 
(ASMFC 2012a). 
 
Management of EFH is further accomplished through the development and implementation of 
FMPs for marine finfish and invertebrates; applicable fishery councils and FMPs are defined in 
Table 1.  Species determined commercially and recreationally important are managed for 
sustainability, conservation and management issues, sociological and economic issues, and 
regulatory issues [National Oceanic Atmospheric Administration (NOAA) 2012a].  Essential fish 
habitats can include multiple habitats supporting managed species’ at various life stages.  
These various life stages may utilize many different habitats supporting reproduction, juvenile 
and adult development, feeding, protection, and shelter (NOAA 2012a and 2012b).   
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Table 1.  Fishery management plans, councils, and species. 

Fishery Management Plan Fishery Council Example Species 

Shrimp SAFMC White, Pink, and Brown 
shrimp, Spiny lobster 

Red drum  ASMFC Red drum 
Bluefish  MAFMC Bluefish 
Summer flounder, Scup, Black sea 
bass  MAFMC Summer flounder, Black sea 

bass 

Coastal Migratory Pelagics  SAFMC King/Spanish mackerel and 
Cobia 

Dolphinfish/Wahoo  SAFMC Dolphinfish/Wahoo 
Snapper/Grouper  SAFMC Snappers/Groupers 

Highly Migratory Species  
Federally Implemented 
Fishery Management 
Plans (FIFMP) 

Tunas, Billfish, Marlins 

Highly Migratory Species  FIFMP Small coastal sharks 
Highly Migratory Species  FIFMP Large coastal sharks 
Highly Migratory Species  FIFMP Prohibited/Research sharks 
Dogfish  MAFMC Spiny/Smooth dogfish 

Source:  NMFS 2009a, SAR 2008a 
 
 

7.0 HABITAT AREAS OF PARTICULAR CONCERN  

An additional habitat designation authorized by the FMCs is Habitat Areas of Particular Concern 
(HAPC).  HAPCs are EFH partitions of rare, ecologically important, highly susceptible to human 
degradation, or environmentally stressed areas.  HAPCs frequently include habitats used for 
migration, spawning, and rearing of fish and shellfish; offshore areas of high habitat value or 
vertical relief; and high value intertidal and estuarine habitats (SAR 2008a).  HAPC are 
considered atypical, particularly ecologically important, susceptible to anthropogenic 
degradation, or located in environmentally challenged or stressed areas.  The Magnuson-
Stevens Act does not provide any additional regulatory protection to HAPCs; however, if HAPCs 
are potentially adversely affected, additional recommendations and conservation guidance may 
result during the NMFS consultation (SAR 2008a). 
 
The SAFMC has designated several HAPCs within NC waters.  South Atlantic Area Wide 
HAPCs are “state-designated areas of importance to managed species.”  NC’s state-designated 
nursery areas as depicted in Figure 5 are considered HAPCs for post larvae/juvenile and 
subadult white shrimp (Litopenaeus setiferus) and brown shrimp (Farfantepenaeus aztecus).  
NC's tidal inlets, state-designated nursery areas, and SAV are considered HAPCs for red drum 
(Sciaenops ocellatus) (SAR 2008a).  The POW’s location in the CFR’s turbid riverine reaches 
lacks submerged aquatic vegetation habitat (Deaton et.al. 2010).  
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Figure 5.  CFR Primary Nursery Areas 
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Submerged aquatic vegetation, oyster/shell bottoms, and state-designated nursery areas are 
considered HAPCs for the snapper-grouper complex.  Mud bottoms and riverine habitat are 
considered HAPCs for developmental stages of the gray snapper (Lutjanus griseus) post 
larvae/juveniles and adults respectively (SAFMC 1998a and SAR 2008a).  In 2008, the NC 
Marine Fisheries Commission and the NCWRC jointly designated an Anadromous Fish 
Spawning Area including most of the CFR’s mainstem as an Inland PNA (Figures 6 and 7) 
(Deaton et.al. 2010). 
 
Effects on HAPCs 
 
Clamshell dredging affects in unconsolidated sediment include resuspension of sediments when 
the clamshell drops to the bottom and as material washes from the bucket as it rises through the 
water column.  Operational controls such as reducing the bucket speed as it drops to the bottom 
and as it rises through the water column can reduce impacts, as will use of a closed bucket 
system 
 
Direct effects of dredging on unvegetated mud bottom HAPC include the conversion of 8.53 
acres of shallow water mud bottom habitat to deeper mud bottom habitat.  This area ranges in 
depth from -20 ft to -5 ft MLW moving east from the present berth and will be dredged to -44 ft 
MLW, sloping back up to natural grade inshore (Figures 2 and 3).  Shallow water habitat will still 
be present landward of the relocated platform and mooring pilings.  This area converted to 
deeper soft bottom habitat will support a less diverse and abundant benthic invertebrate 
community and as a consequence not be as suitable for foraging by managed species and 
associated prey species.  The shallow water benthic habitat likely supports some foraging use 
by invertebrate managed species, post-larval and juvenile managed finfish species and 
potentially by sturgeon, although infrequently. 
 
Mechanical clamshell dredging could potentially indirectly affect the estuarine/riverine water 
column and unvegetated mud bottoms in shallower water adjacent to the dredging operations.  
A potential temporary effect would be a tidally dispersed sediment plume.  Dredging induced 
far-field dispersion plumes are often controlled by specialized dredging equipment with 
managed production rates.  Though successful in reducing sediment plume concentrations, 
such efforts do not eliminate sediment resuspension.  The sediment plume’s movement is 
primarily tied to gravitational settling and local horizontal advection effects.  The gravitational 
settling rates are dependent on both the sediment composition and suspended sediment 
concentration.  Several estuarine dredging projects have shown sediment settling rates ranging 
from centimeters/second to meters/second resulting in settlement primarily within the dredge 
site’s immediate vicinity (Bohlen 2002).  The larger grain sizes within the plume settle more 
rapidly and this stage is referred to as the dynamic phase.  Coarse sands (>2 millimeters) and 
gravels settle almost immediately, often within a distance of less than 50 meters from the 
dredger(Challinor,2000). 
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Figure 6.  Anadromous Fish Spawning Areas 
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Figure 7.  Cape Fear River Anadromous Fish Spawning Areas 
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While the present turning basin is within the “maintained channel” and as such excluded from 
being an HAPC, the widening area is within CFR’s PNA and as such presently considered an 
HAPC for managed shrimp species and for post-larvae, juvenile, and adult gray snapper.  As 
such, a variance is required from the NCDENR/CRC for dredging in the designated PNA.  
Additionally, there are no known SAVs or oyster bars within the proposed action area.  
However, the project area is within an associated species spawning area as delineated in 15A 
NCAC (North Carolina Administrative Code) 03R .0115 and 15A NCAC 10C .0603 Anadromous 
Fish Spawning Areas (Figures 5 and 6).  . 
 
The CFR’s southern estuary contains approximately 37,800 acres of soft bottom habitat in 
waters < 6 ft and 188,549 acres in waters > 6 ft (Deaton et.al. 2010).  The 8.53 acres of 
predominately shallow water unvegetated mud bottom area proposed to be affected by 
mechanical dredging is approximately 0.02 percent of the soft bottom river bottom mud habitat 
less than 6 ft in depth in the CFR’s southern estuary.  This represents a very small area of 
potential impact due to a relatively short-term event.  Based on the results of past water quality 
studies, water quality is not likely to be significantly effected in the CFR as a result of this 
project.  Therefore, no significant indirect effects on HAPCs or associated species spawning 
areas are anticipated.  
 
As dredging is proposed to last for 5-6 months, there could be temporal effects for use of 
HAPCs.  However, since clamshell dredging is being proposed, mobile species can quickly 
avoid plumes of elevated turbidity and the mechanical operations, even when migrating up river 
or foraging in shallow areas. 

8.0 ESSENTIAL FISH HABITAT DESIGNATION 

8.1 Introduction 

The POW berths and private marine terminals berths are located on the CFR approximately 25 
miles from the Atlantic Ocean.  The POW’s federally authorized channel depth is -42 ft MLLW.  
The mean tide range at the POW is approximately 3.8 ft with a river current velocity of 
approximately 2.3 to 3.5 miles per hour.  The POW maintains this working depth along nine 
bulk, breakbulk, and container berths (approximately 6,800 linear ft) and the northern adjacent 
liquid bulk facility owned by Kinder Morgan.  The federally authorized and maintained 
anchorage/turning basin (-42-foot depth, 1,200-foot diameter) is located west northwest of 
Berths One, Two, and Kinder Morgan (NCSPA 2012). The Turning Basin is proposed to be 
expanded by a diameter of 200 ft, encompassing the present Liquid Bulk Terminal berthing area 
and up to 180 ft of the eastern embayment.  Widening will include up to 300,000 CY of 
mechanical dredging with disposal in the Eagle Island CDF. 
 
The EFHs, with potential direct effects from dredging operations, include the estuarine/riverine 
water column and the unvegetated mud bottom.  Potential indirect effects are possible within the 
federal channel and adjacent water column. 
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8.2 Estuarine/Riverine Water Column  

Water column properties such as salinity, temperature, and nutrients are essential to a 
managed species’ long-term survival and success.  The transient boundaries of this EFH are 
maintained by wind and tide driven inlet and ocean sea water mixing with upland freshwater 
sources and land surface runoff.  Freshwater rivers and stream inflows provide estuarine areas 
organic matter, nutrients, and finer grained sediments; whereas, the ocean driven tides provide 
coarser sediments and a transport mechanism for estuarine using species.  Salinity, 
temperature, dissolved organic matter, dissolved inorganic nitrogen, and oxygen are 
components normally used to describe the water column.  The CFR is the major NC source of 
direct river discharge into the Atlantic Ocean.  March is known for large freshwater discharges 
affecting the water column’s salinity and temperature (Deaton et. al. 2010).  Even with elevated 
nutrient levels in the lower CFR, algal blooms are rare; as subject to turbidity and color 
restricting photosynthesis in concert with the river’s high volume flushing (Mallin et. al. 2001).  
As reported by the Lower Cape Fear River Program from a CFR mainstem water quality 
monitoring station located downstream of downtown Wilmington and the POW, salinity was 
characterized as higher but more variable as compared to sites upstream of Wilmington.  
Salinity ranged from 0 parts per thousand (ppt) to 10 ppt averaging 5.2 ppt with higher salinity 
readings during summer low flows.  Water temperatures ranged from 8.4 degrees Celsius (oC) 
to 28.2oC and dissolved oxygen (DO) averaged 8.9 parts per million (ppm) in the winter and 4.8 
ppm in summer months (Mallin et. al 2000).  Other descriptors such as adjacent structures (e.g. 
shoals, channels, marshes, outcrops), water depth, available wind distances or fetch, and 
turbidity are used to further describe the water column EFH habitats (SAFMC 1998a).   
 
Riverine transport factors determining sediment spatial distribution include freshwater discharge 
volumes, channel cross-section and slope dimensions, tidal flow characteristics, the 
riverine/estuarine geometrics, as well as wind/wave effects [National Research Council (NRC) 
1985].  The EFH water column provides both migratory and residential species of varying life 
stages the opportunity to survive in a productive, active, unpredictable, and at times strenuous 
environment.  As the transport medium for nutrients and organisms between the ocean and 
estuarine systems, the water column is as essential a habitat as any marsh, seagrass bed, or 
reef (SAFMC 1998a). 
 
 
Estuarine/Riverine Water Column Effects 
 
The continued downstream or upstream movement of the unconsolidated alluvial material by 
means of mechanical dredging may potentially have direct effects on the water column as well 
as managed/associated species.  Indirect turbidity effects could occur within the adjacent 
federal navigation channel and surrounding embayment and shorelines during dredging 
operations.  Mechanical dredging resuspends finer alluvial material when lifting the clamshell or 
bucket to the scow as well as exposing finer sediment along the bottom to be picked up and 
transported. Most resuspension of sediment from mechanical dredging occurs near the bottom 
as the clamshell digs and first lifts the dredged material.  As loaded scows will be transported to 
the opposing shoreline for mixing with water for hydraulic pumping to the CDFs, care must be 
taken to minimize overflows of the scows, which can increase the discharge of fine sediments 
into the water column.   
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While mechanical dredging can result in more impact in water quality than agitation dredging, 
the impacts of both types of activities are generally lower in the water column than on the 
surface.  The only dredging method where water quality has been monitored at the POW is for 
agitation dredging.  Water quality monitoring during the testing of the three agitation methods 
included sampling prior to, during, and after dredging [Law Engineering and Environmental 
Services (LAW) 1998, 1999a-f].  Sampling stations were located at the dredging initiation point 
and downstream, with sampling at the surface, mid-depth and near bottom depths.  Parameters 
included turbidity [Nephelometric Turbidity Units (NTU)], temperature, and DO concentration 
[milligrams/Liter (mg/L)].  Of the three methods tested, none had any significant effect on 
temperature or DO, with the latter ranging from 4 to 6 ppm during the sled and beam tests, and 
7 to 8 ppm during the jetting test monitoring.  Observed effects on turbidity were short-lived 
and/or only showed insignificant (assuming ±2 NTUs standard error for sampling equipment) to 
minor increases at the mid-depth and/or near surface depths downstream.  Downstream near 
bottom turbidity levels actually decreased following most of the agitation dredging tests.  A 
permit condition requiring dredging to be maximized during a falling tide helps alleviate short-
term effects due to the flushing effect of the ebb tide.   
 
On the basis of these agitation tests, monitoring events in 1998 and 1999, and past studies on 
effects of mechanical dredging, it can be concluded that mechanical dredging is not likely to 
result in any adverse impact on water quality downstream of the POW.  While short-term 
elevations in turbidity will likely be observed at the dredging location, no long-term or large 
spatial impacts as a result of dredging are expected to occur from dredging.  Given that the 
berths and federal channel are dredging hydraulically on an annual basis with no negative 
effect, it is not likely that a single dredging event of this scale would result in any adverse effect.  
 
While the area proposed for dredging is considered new dredging, the applicant is not proposing 
to discharge dredged material in the offshore Ocean Dredged Material Disposal Site (ODMDS) 
and as such should not require testing of sediment per the United States Environmental 
Protection Agency’s (USEPA) normal screening.  All material will be slurried and pumped to the 
Eagle Island CDF.  The results of testing for offshore disposal of maintenance dredged material 
is summarized below. 
 
As part of the USEPA required guidelines for offshore disposal of dredged material; the NCSPA, 
in concert with the USACE, tests maintenance dredge material every five years ensuring dredge 
material management options.  This regular testing ensures compliance with the USEPA’s 
offshore deposition standards.  Personal communication with Phil Payonk (USACE 8 February 
2012) indicated POW berth material is suitable for offshore disposal.  In 2010, Anamar 
Environmental Consulting, Inc. (Anamar) tested maintenance dredge material in federal channel 
reaches of the Northeast CFR and within the POW’s berthing areas.  The following bulleted 
excerpts are from this document (Anamar 2010): 
 
 

 Simulations of the Water Quality Criteria Mixing Model Short-Term Fate (STFATE) 
o The STFATE module of the ADDAMS model were run to establish the 

compliance of the water column toxicity for the Wilmington Harbor and NC State 
Ports, NC.  Based on analytical results, no samples were selected for modeling 
Tier II – Water Quality Criteria as all results were below the CMC (National 
Recommended Water Quality Criteria:  2006, Criteria Maximum Concentration). 
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 Testing Conclusion 
o Based on the STFATE model results and liquid (suspended phase) bioassay 

results, ocean disposal of the tested sediments will not exceed the limiting 
permissible concentration (LPC) and complies with Part 227.6(c)(2) and 
227.27(b). 

o These evaluations indicate that the Northeast Cape Fear River Turning Basin 
and NC State Port Authority sediments tested meet the criteria of the 
Environmental Protection Agency (EPA) Ocean Dumping Regulations and 
Criteria (40 Code of Federal Register 220-229) and are, therefore, acceptable 
for transportation for ocean dumping under Section 103 of the Marine 
Protection, Research, and Sanctuaries Act of 1972, as amended. 

 
The CFR’s southern estuary contains approximately 37,800 acres of soft bottom habitat in 
waters <6 ft and 188,549 acres in waters >6 ft (Deaton et.al. 2010).  Significant indirect effects 
of mechanical dredging on EFH habitats or managed species are not anticipated considering 
that the turning basin widening mud bottom area is only 0.02 percent of the shallow river bottom 
from the POW to the inlet, that a majority of dredging could occur on falling tides and based on 
the conclusions of water quality monitoring in the CFR.  The project’s minimal spatial and 
temporal extents and good engineering/best management practices would minimize the 
potential direct, indirect, and cumulative effects of proposed dredging on the estuarine water 
column HAPC. 
 
The general operational procedures and methods for mechanical dredging ensure that fine 
sediments are predominantly released near the bottom, thereby ensuring mixing with the water 
column while taking advantage of falling tide currents and the river’s narrowing geometry.  This 
management strategy thereby perpetuates the continuation of the natural downstream transport 
of suspended river sediment when dredging during falling tides.  The expanded turning basin 
will be serviced by commercial vessels that by their volume displacement alone routinely affect 
the water column.  The expanded area for the turning basin (8.53 acres) is a minor percentage 
of the CFR’s potential water column volume thereby leaving the majority of the water column 
free for biological transport and/or natural avoidance responses.  Considering the dredging 
method chosen, the limited affected area, and previous water quality monitoring/testing results, 
the proposed dredging is not anticipated to have significant effects on the estuarine/riverine 
water column EFH within the CFR.  Cumulative effects of potential annual maintenance 
dredging of the expanded turning basin area, along with the ongoing annual channel and berth 
maintenance are not anticipated.  
 
 
Estuarine/Riverine Water Column Conservation Measures  
 
The primary conservation measures minimizing potential direct, indirect, and cumulative effects 
within the water column include managing mechanical dredging to minimize discharge in the 
upper water column, minimizing discharge of dredged material overboard from scows when 
adding water for hydraulic pumping to the CDF, dredging primarily during falling tides, use of 
turbidity barriers around the dredge and scows at all time while dredging (Figure 4), and use of 
precision navigation to ensure only authorized areas are dredged.   By scheduling dredging with 
a falling tide, suspended material can be continued downstream thereby alleviating multiple 
dredging of the same sediment load.  The clamshell bucket dredging tends to generate higher 
suspended loads near the bottom stratum, thereby minimizing upwelling of bottom sediments 
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into the mid and surface water column strata.  Although an exemption is required from NCDMF 
for dredging during the anadromous fish closure period (February 15 through June 30), use of 
mechanical dredging rather than a hydraulic cutterhead dredge afford less risk to managed and 
prey species.  DO levels will likely be much lower following conversion of 8.34 acres of shallow 
water habitat to the deeper Turning Basin depth, however, levels will not likely decline to lower 
then 5 mg/L, except during late summer months when values below 5mg/L do on occasion 
occur.  Managed species migrating along the river during construction are mobile and can avoid 
the dredging activity and turbidity plumes.  The project’s minimal spatial and temporal extents, 
as well as good engineering/best management practices, should minimize any potential direct, 
indirect, and cumulative effects of mechanical dredging on the water column EFH. 

8.3 Estuarine/Riverine Unvegetated Mud Bottoms  

The CFR basin drains 9,322 square miles including all or part of 26 counties and 115 
municipalities (NCDWR 2012).  The CFR is the only NC major trunk estuary discharging directly 
into the Atlantic Ocean and transporting significant sediment loads of Piedmont clay soils (Riggs 
and Ames 2003).  Sediment flocculation and the widening and slowing of the CFR in proximity 
of the POW results in USACE’s annual removal of approximately 1.2 million CY of maintenance 
dredge material from the anchorage/turning basin and adjacent reaches near the POW. 
 
Unvegetated mud bottoms, or soft bottom habitats, are characterized by variable salinities, 
water depths, hydrographic setting, sediment types, and geomorphology.  Such soft bottoms 
can be further differentiated as freshwater (rivers, creeks, lake bottoms, and unvegetated 
shorelines) as well as estuarine (subtidal rivers, sounds, creek bottoms, and unvegetated 
shoreline/intertidal flats).  The CFR’s southern estuary contains approximately 37,800 acres of 
soft bottom habitat in waters <6 ft and 188,549 acres in waters >6 ft (Deaton et.al. 2010). 
 
As described by Anamar (2010), POW sediments and adjacent Wilmington Harbor anchorage 
basin sediments were similar consisting of silts, clays, and small percentages of sands (Table 
2).  Sediment data from the proposed Turning Basin widening is limited, however, it is 
anticipated that grain-size distribution and the percent of fine fraction will be similar. 
 
The POW sediments are relatively soft and unconsolidated.  Of the sediment samples taken by 
Anamar, the POW material had the highest percentage of silt and clay at 54.7 percent and 41.0 
percent, respectively, with 4.3 percent sand (Anamar 2010). 
 
The primary factors affecting the estuarine benthic community species occurrence, distribution 
and abundance includes sediment grain-size and organic content, sediment depositional rates, 
dissolved oxygen and salinity.  Mallin et.al. (2000) described the infaunal benthic diversity and 
richness as constant, as sampled over a four-year period downstream of downtown Wilmington 
and the POW.  These samples were dominated by a variety of taxa, including oligochaetes and 
amphipods (Gammarus, Lembos, and Monoculodes spp.) and by polychaetes (Maranzellaria, 
Mediomastus, and Streblospio spp.).  These taxa were considered relatively opportunistic
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Table 2.  Sediment characterization for all marine terminals. 

Sediment Type 
Sediment Gradation 

(millimeters) 
POW Sediment  

(%) 
Gravel Particles ≥ 4.75 0.0 
Sand Particles ≥ 0.075 but ≤ 4.75 4.3 
Silt Particles ≤ 0.075 54.7 

Clay Particles ≤ 0.075 41.0 
 
 
species typical of oligohaline to mesohaline areas.  These species are considered proficient at 
recovering from bottom disturbances.  Epibenthic species living on the sediment generally 
include gastropods, amphipods, and some insect larvae.  Other more motile epibenthic such as 
juvenile fish, crabs, and shrimp vertically migrate within the water column on a daily basis.  The 
general condition of an area is reflected in the benthic community’s health; whereas, the 
epibenthic community present provides insight on the movement and timing of post-larvae and 
juvenile fish species important both commercially and recreationally (Mallin et.al. 2000).  
 
Mechanical clamshell bucket dredging physically disturbs the bottom sediments as grabs are 
taken, with little water left in the bucket as sediment is placed in nearby scows (Figure 4). While 
some fine material is winnowed out of the bucket or clamshell following the grab, a majority of 
the sediment is captured for placement in the scow.  It is estimated that dredging will run close 
to 24/7 for five to six months in order to complete the construction by June 30, 2016.  In the 
event time allows, the POW will focus on dredging primarily during falling tides.  Scows will be 
towed to the west shoreline and proceed to slurry the dredged material for pumping into the 
CDF.  Turbidity booms will be used and monitored during both dredging and pumping 
operations.  

8.4 Estuarine/Riverine Unvegetated Mud Bottom Effects 

Important considerations when evaluating potential effects to the benthic community include:  
the ability of the community to recolonize the area after a disturbance; restoration of some 
measure of community parameters (e.g., species richness and diversity); and the functional 
property of the community to higher trophic levels (i.e., resident and migratory fish).  Natural 
ecosystem processes and physical variations make it difficult to distinguish between natural and 
anthropogenic disturbances (Grober 1992).  Production within a benthic community is tied to 
sediment grain size, light availability, temperature, and community biomass.  Light availability is 
considered a primary factor attributed to benthos primary production rates (Deaton et.al. 2010).  
Benthic monitoring within the CFR mainstem downstream of downtown Wilmington and the 
POW described most of the dominating taxa as relatively opportunistic species found within 
oligohaline to mesohaline areas and capable of recovery from bottom affecting disturbances 
(Mallin et.al. 2000).   
 
Widening of the Turning Basin through mechanical dredging, as proposed, will result in the 
conversion of approximately 8.53 acres of predominately shallow water unvegetated mud 
bottom habitat to deeper unvegetated mud bottom habitat.  This results in a loss of suitable 
foraging habitat for some managed species and their prey, as shallower water within the photic 
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zone is much more productive, supporting a richer array of infaunal  and epibenthic prey 
species than the deeper unvegetated mud bottoms.  This change from shallow water to deeper 
channel depths represents a loss of 8.53 acres of predominately shallow water benthic habitat 
or 0.02 percent of the total of 37,800 acres of shallow water estuarine unvegetated habitat 
present in the CFR estuary. 
 
Dredging will temporarily remove the present benthic community within this 8.53 acres of 
shallow water habitat, resulting in colonization of the deeper sediments within the proposed 
Turning Basin widening area.  The benthic community productivity levels at the dredged channel 
depths are typically limited and comprised of opportunistic species capable of tolerating frequent 
disturbances as occurs during commercial vessel use and at depths with no or little light.  
Following dredging, recolonization of the benthic community will occur from adjacent mud 
bottom benthic communities and from pelagic larval settlement.  Recovery from dredging in 
estuaries generally takes from 6 to 12 months, depending upon the degree and frequency of 
disturbances present and time of year of the dredging.  Motile invertebrates such as clams and 
shrimp may actually avoid capture, as may juvenile and adult demersal fish and invertebrate 
species.  
 
As part of the USEPA’s required guidelines for offshore disposal of dredged material, the 
NCSPA, in concert with the USACE, tests maintenance dredge material every five years 
ensuring compliance with the USEPA’s offshore deposition standards.  In 2010, Anamar tested 
maintenance dredge material in federal channel reaches of the Northeast CFR and within the 
POW’s berthing areas.  The following bulleted excerpts are from this document (Anamar 2010). 
 

 Benthic Determinations (Whole Sediment Bioassay) Summary  
o The whole sediment bioassays show that the tested sediment does not cause 

significant acute toxicity and meets the solid phase toxicity criteria of Part 
227.6(c)(3). 

 
 Testing Conclusion 

o Based on the STFATE model results and liquid (suspended phase) bioassay 
results, ocean disposal of the tested sediments will not exceed the limiting 
permissible concentration (LPC) and complies with Part 227.6(c)(2) and 
227.27(b). 

 
The shallow water unvegetated mud bottom area (8.53 acres) proposed for deepening is a 
small percentage (0.02 percent) of the CFR’s present shallow water bottom area (< 6 ft) 
occurring from the inlet to the POW berths.  While this does represent a reduction in foraging 
habitat for managed and prey species, it is not likely utilized to the fullest extent practicable due 
to present commercial vessel activity in and around the port.  Other construction activities to 
replace the liquid bulk mooring platform, pile supported pipeline, and mooring dolphins will have 
limited to no negative effect on managed species or their prey. 
 
Estuarine/Riverine Unvegetated Soft Bottoms Conservation Measures 
 
The primary conservation measures minimizing potential direct, indirect, and cumulative effects 
by mechanical dredging within the shallow soft bottom habitats are the proposed use of turbidity 
barriers around the dredging and pumping operations, the limited area of proposed dredging, 
and maximizing dredging to occur predominantly during falling tides.  The proposed dredging 
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area is a small percentage of the available shallow water riverine/estuarine bottoms from the 
CFR’s inlet mouth to the POW (0.02 percent).  With a goal of maximizing dredging with a falling 
tide, unconsolidated sediment is diffused along the bottom and continues downstream.  This 
action also reduces potential benthic effects.  The limited spatial area and temporal duration of 
event (six month dredging schedule), as well as good engineering/best management practices, 
should minimize the potential effects of dredging on soft bottom habitat present adjacent to the 
proposed dredging area.  Dredging will  result in a direct loss of shallow water unvegetated mud 
bottom, thereby reducing the availability of 8.53 acres of suitable shallow water foraging habitat 
for managed and prey species as it is deepened to channel depths for the Turning Basin. 

8.5 Potential Indirect Effects on Essential Fish Habitat 

Estuarine marshes are normally nature’s margins of bays and sounds and can include estuarine 
forests, estuarine shrub/scrub, and salt/brackish marsh.  A coastal marsh is defined by the 
NCDCM by the on-site vegetation.  Those NCDCM species are salt marsh cordgrass (Spartina 
alterniflora), black needlerush (Juncus roemerianus), saltworts (Salicornia spp.), salt grass 
(Distichlis spicata), sea lavender (Limonium spp.), bulrush (Scirpus spp.), saw grass (Cladium 
jamaicense), cattail (Typha spp.), salt meadow grass (Spartina patens), and giant cordgrass 
(Spartina cynosuroides).  These riparian vegetated communities provide critical functions for 
various finfish life stages including:  refuge, foraging, and development.  However, most juvenile 
finfish found in the riparian marsh nurseries were spawned offshore and transported into the 
estuary through tidal inlets.   
 
The potentially affected estuarine/riverine marshes include the wetland fringe inshore of the 
Kinder Morgan pier and Eagle Islands’ wetland fringe approximately 1,300 ft west of the pier. 
The greatest potential indirect effect on tidal marshes would be a tidally migrating sediment 
dispersion plume.  As dredged material will be managed from placement in a scow through 
rehydrating and pumping to the CDF, as well as booms maintained around the operation; the 
deposition of sediment within the shallow fringing marshes is highly unlikely.   
 
Considered HAPCs, the proposed dredging area is within NCDMF designated PNA (Figure 5).  
Due to the goal of trying to limit dredging to  during falling tides, the river’s high tidal velocity, the 
high sediment carrying capacity of the river, and the limited dredging schedule; sediment 
accumulation within the adjacent or downstream wetland fringes and/or significantly affecting 
downstream PNAs is not anticipated.  As depicted in Figures 5 and 6, the North Carolina Marine 
Fisheries Commission (NCMFC) and NCWRC have designated areas from the POW upstream 
into Columbus, Bladen, Pender, and other inland NC Piedmont counties as anadromous fish 
spawning areas.  The structural area displacement and the supporting vessel’s activities would 
evoke natural evasive response mechanisms from managed species and juvenile prey species, 
thereby avoiding the active dredging and construction areas.  As a result of the low temporal 
use and minimal spatial area of dredging, the falling tide operational goal, and the extensive 
area designated as anadromous spawning areas; potential adverse effects on anadromous fish 
within the CFR from dredging is considered minor.  A separate Biological Assessment 
addressing effects of proposed dredging and construction on the two sturgeon species present 
has been prepared (DC&A 2015) 
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8.6 Potential Cumulative Effects on Essential Fish Habitat 

Potential cumulative effects are those resulting from any or all past, present, and reasonably 
foreseeable actions, including the potential incremental effects from the authorized dredging.  
Uses of adjacent waters and water courses by various NC military installations, commercial and 
recreational fishing, recreational boaters, and international trade will continue influencing the 
CFR’s estuarine/riverine EFHs, managed, and associated species.  Dredging of the federally 
authorized channel occurs annually with dredging of the quays and berths generally occurring 
every one to two years as piggybacking on the dredging contractor while present in the harbor.  
Since the July 1998 NCDCM authorization for agitation dredging, all operational stipulations 
have been adhered and each (an average of one event per year) “out of window” action has 
been coordinated with NCDCM, NCDMF, NCDWQ, NCWRC and NMFS.  The operational 
techniques and frequency have not changed as referenced in NOAA’s 2006, 2012 and 2014 
consultation and the POW’s purpose and need for maintaining federally authorized quay depths 
year-round remains a constant in the POW marine terminals’ ability to market and maintain their 
customer base.  The minimal spatial and temporal extents of proposed dredging as well as good 
engineering/best management practices will continue to minimize the potential for cumulative 
effects within the CFR’s EFH.  The only cumulative effect likely would be if multiple terminals 
were dredging during the same falling tide event; however, this is highly unlikely due to the 
limited frequency of dredging at the NCSPA and private terminals.  Since the proposed dredging 
of 8.34 acres for the expanded Turning Basin is a one-time event, it is not expected that this 
project along with the other annual dredging events will result in a negative cumulative effect.  
Therefore, it is not likely to be any significant cumulative effect of dredging activities on 
associated EFH. 

9.0 MANAGED SPECIES 

9.1 Introduction 

The NMFS, SAFMC, MAFMC, and ASMFC are responsible for managing specific species/life 
stages that may occur within the CFR and/or near the POW.  Table 3 identifies those species 
and their lifestage(s) potentially occurring in the vicinity of the POW.  The EFH species data was 
provided by the NMFS Habitat Conservation Division, Beaufort, NC (NOAA 2012a and 
Appendix B). 
 

Table 3.  Essential fish habitat species. 

Species Life Stages 

Common Name Scientific Name 
Cape Fear River to 

US 421 
INVERTEBRATES   
  Brown shrimp  Farfantepenaeus aztecus L, J, A 
  White shrimp Litopenaeus setiferus L, J, A 
  Pink shrimp Farfantepenaeus duorarum L, J, A 

  



 

 
Essential Fish Habitat Assessment              Dial Cordy and Associates Inc. 
Relocation of Liquid Bulk Pier and Widening of the Turning Basin   October 2015 
 

23 

Table 7.  (concluded)   
Species Life Stages 

Common Name Scientific Name 
Cape Fear River to 

US 421 
COASTAL DEMERSALS   
  Red drum Sciaenops ocellatus E, L, J, A 
  Bluefish Pomatomus saltatrix J, A 
  Summer flounder Paralichthys dentatus L, J, A 
COASTAL PELAGICS   
  Spanish mackerel Scomberomorus maculatus J, A 
  King mackerel Scomberomorus cavalla J, A 
  Cobia Rachycentron canadum J, A 
SNAPPERS/GROUPERS   
  Black sea bass Centropristis striata J 
  Rock sea bass Centropristis philadelphica J 
  Gag grouper Mycteroperca microlepis J 
  Red grouper Epinephelus morio J 
  Black grouper Mycteroperca bonaci J 
  Lane snapper Lutjanus synagris J 
  Mutton snapper Lutjanus analis J 
  Gray snapper Lutjanus griseus J 
  Yellow jack  Carangoides bartholomaei J 
  Blue runner Caranx crysos J 
  Crevalle jack Caranx hippos J 
  Bar jack Caranx ruber J 
  Atlantic spadefish Chaetodipterus faber J 
  Sheepshead Archosargus probatocephalus J, A 
SHARKS   
  Smooth dogfish Mustelus canis J 
SMALL COASTAL SHARKS   
  Atlantic sharpnose shark Rhizoprionodon terraenovae  J, A 
  Finetooth shark  Carcharhinus  isodon J, A 
  Blacknose shark   Carcharhinus acronotus J, A 
  Bonnethead shark  Sphyrna tiburo J, A 
LARGE COASTAL SHARKS   
  Silky shark  Carcharhinus falciformis J, A 
  Tiger shark  Galeocerdo cuvieri J, A 
  Blacktip shark  Carcharhinus limbatus J, A 
  Spinner shark  Carcharhinus brevipinna J, A 
  Bull shark  Carcharhinus  leucas J, A 
  Lemon shark  Negaprion brevirostris J, A 
  Nurse shark  Ginglymostoma cirratum J, A 
  Scalloped hammerhead  Sphyrna  lewini J, A 
  Great hammerhead  Sphyrna mokarran J, A 
  Smooth hammerhead  Sphyrna  zygaena J, A 

Legend:  E, Egg; L, Larval; J, Juvenile; A, Adult  
Source:  Habitat Protection Division, Pivers Island, NC 
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9.2 Invertebrates 

Major NC rivers, NC’s southern coast, Pamlico Sound, and Core Sound are major shrimping 
areas.  These locations provide annual crops of brown, white, and pink shrimp; all are managed 
by the SAFMC [South Atlantic Fisheries Management Plan (SAFMP) 2004].  The more common 
NC species are the brown and pink; while the white shrimp is more established in southeastern 
coastal NC, South Carolina, Georgia, and Florida [North Carolina Fishery Management Plan for 
Shrimp (NCFMPS) 2006].  The loss or degradation of juvenile nursery habitat is the most 
serious threat to stocks; specifically salt marsh for brown and white shrimp, and the inshore 
seagrass for pink shrimp.  River mouths and inlet entrances, specifically into Core and Pamlico 
Sounds, are particularly important to NC’s shrimp estuarine recruitment (NCFMPS 2006).  All 
coastal inlets and state-designated nursery habitats are of particular importance to shrimp.  In 
NC, all primary and secondary nursery areas meet the criteria for EFH-HAPCs (SAFMP 2004).  
 
 

Brown Shrimp (Farfantepenaeus aztecus) 
 

Brown shrimp support an important commercial fishery along the South Atlantic coast, primarily 
in North and South Carolina; however, they do occur from Massachusetts, around the Florida 
Keys, and into the Gulf of Mexico.  Brown shrimp are found throughout NC’s estuaries, with a 
higher abundance in the Neuse tributaries; Core Sound; Stump Sound; and in Brunswick 
County’s Intracoastal Waterway.  This species spawns in deep ocean waters during late winter 
or early spring, reaching sexual maturity at a 5.5 to 5.7 inch length.  Brown shrimp may occur 
seasonally along the Mid-Atlantic coast; however, breeding populations seemingly do not range 
north of NC.  Carried by currents and wind into estuaries, the larvae develop into post-larvae 
within 10 to 17 days.  Juveniles develop in four to six weeks, continuing into rapid sub-adult 
development depending on salinities and temperatures.  As they increase in size, they move to 
deeper and saltier waters of the sound, until returning to the sea in late fall.  They have a 
maximum life span of 18 months.  Brown shrimp are omnivores and prefer muddy and peat 
bottoms, but can be found on sand, silt, or clay mixed shell hash bottoms (SAFMP 2004, 
NCFMPS 2006). 

 
 
White Shrimp (Litopenaeus setiferus) 

 
White shrimp are found along the Atlantic coast from New York to Florida.  In NC, white shrimp 
are mostly concentrated in the CFR estuary, Brunswick County estuaries, New River, and 
tributaries of Pamlico Sound.  White shrimp reproduce offshore from March to November and 
post-larvae move inshore on tidal currents, entering the estuaries two to three weeks after 
hatching.  Shallow muddy bottoms in low to moderate salinities are the optimum nursery areas 
for these benthic juvenile white shrimp.  By June or July, the juveniles move to deeper creeks, 
rivers, and sounds.  During fall and early winter, white shrimp migrate south; providing a 
valuable fishery in southern NC, South Carolina, and Georgia.  White shrimp are omnivores, 
preferring soft muddy bottoms in areas of expansive brackish marshes (SAFMP 2004, NCFMPS 
2006). 
 
 
 



 

 
Essential Fish Habitat Assessment              Dial Cordy and Associates Inc. 
Relocation of Liquid Bulk Pier and Widening of the Turning Basin   October 2015 
 

25 

Pink Shrimp (Farfantepenaeus duorarum) 
 
Pink shrimp can be found from southern Chesapeake Bay, around the Florida Keys, and into 
the Gulf of Mexico.  Major numbers of pink shrimp are found off NC and along the northeast 
Florida coast, with the large populations off southwestern Florida.  Pink shrimp ocean-spawn 
during April through July, and are transported by wind-driven currents into the estuaries.  NC 
maintains the northernmost reproducing population; with female pink shrimp reaching sexual 
maturity at 3.35 inches.  Within the estuarine nursery areas, pink shrimp experience rapid 
growth; as they increase in size, they move to deeper and saltier waters of the sound.  
Appreciable numbers of pink shrimp over-winter in NC estuaries before entering the ocean; pink 
shrimp have a maximum life span of about two years.  Pink shrimp are primarily bottom feeders 
and feed essentially among shallow water marine plants.  SAVs are particularly critical as a 
nursery area for juvenile pink shrimp; abundance appears greater in estuarine SAV beds as 
compared to soft bottoms, marsh edges, or shell bottoms (NCFMPS 2006). 
 
 

Potential Project Effects on Invertebrates 
 
The dredging may affect the managed invertebrate species using the estuarine/riverine water 
column EFH and will affect the unvegetated mud bottom EFH. The water column EFH acts as 
the transport medium between the ocean and estuarine/riverine systems.  The managed 
invertebrate species reproduce offshore during the spring and early summer months and larvae 
are then carried by wind and tidal currents into the estuaries.  These earlier life stages have the 
least capability for avoiding water column disturbances, such as during dredging.  The adult and 
juvenile motility would allow for operation avoidance during late fall migrations.  Potential larval 
effects from turbidity may occur during dredging operations; however, the minimized operational 
window goal, and small dredging area would minimize the potential for effects.  Due to the 
deepening of shallow water unvegetated mud bottom EFH within the PNA, there will be a small 
loss of 8.43 acres of potential nursery and foraging area for managed invertebrate species. 
Other than this direct loss of habitat, there will limited spatial and temporal impacts outside of 
the direct dredging area. 
 
The dredging operation could have potential indirect effects on estuarine/riverine marshes and 
PNAs; each providing potential shelter and foraging habitats for the developing shrimp life 
stages.  The Kinder Morgan pier-head line is approximately 1,300 ft east of Eagle Island’s 
wetland fringe and approximately 350 ft west of the adjacent shoreline wetland fringe.  A 
potential invertebrate indirect effect could be a tidally migrating sediment dispersion plume.  
Significant turbidity effects from mechanical dredging operations on these habitats are not 
anticipated.  There are no SAV or oyster rock habitats within or near the proposed dredging 
area.  Since the dredging area is within designated PNA, a variance has been requested from 
the NCDENR.  Use of turbidity barriers and good engineering/best management practices will 
minimize the potential for effects on managed invertebrate species elsewhere within the CFR.   

9.2.1 Coastal Demersal Species 

Demersal fish are primarily bottom feeders compared to pelagic species living in the open water 
column away from the bottom.  Most demersal species have a flat ventral body region 
facilitating their substrate positioning.  Many demersal species exhibit an inferior mouth (pointed 
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downward) for substrate feeding.  Managed coastal demersal species potentially found within 
the existing and or proposed AMD area EFHs are red drum, bluefish, and summer flounder, 
each which are discussed below. 
 
 
 Red Drum (Sciaenops ocellatus) 
 
The red drum is a coastal and estuarine species found in the Gulf of Mexico from southwest 
Florida to Tuxpan, Mexico and along the US east coast from Key West to Massachusetts.  In 
1971, NC's General Assembly designated the red drum as the state’s official salt water fish 
(Case 2007).  The red drum, unlike the black drum, has no chin barbells but does have a sub-
terminal or inferior mouth facilitating bottom feeding (SAFMC 2012a).  Producing up to two 
million eggs a season, red drum females spawn in nearshore waters at night during summer 
and fall.  Hatching within three days, larvae are transported into estuarine areas by wind and 
tidal currents.  Zooplankton, small crabs, and shrimp make up the juvenile and sub-adult diet; 
and with maturation, larger invertebrates and fish become the diet staples.  Adults seasonally 
migrate offshore or south during the winter.  Males mature between age one and four, while 
females between age three and six.  Red drum may live 60 years and reach greater than 90 
pounds (ASMFC 2012b). 
 
 

Bluefish (Pomatomus saltatrix) 
 

Bluefish are found throughout most temperate coastal regions and along the US Atlantic coast 
from Maine to Florida.  Bluefish are one of the most sought after recreational species along the 
Atlantic coast (ASMFC 2012c).  Bluefish spawn offshore from Massachusetts through Florida in 
distinct groups referred to by the season; spring-spawned or summer-spawned.  Eggs are 
externally fertilized, pelagic, and highly buoyant; they are released in open ocean waters 
hatching within 48 hours with immediate larval development.  As developing juveniles, bluefish 
move into coastal sounds and estuaries of the Mid-Atlantic Bight and to a lesser degree the 
South Atlantic Bight (MAFMC 1990).  Juveniles prefer sandy bottom habitats; but will use a mud 
or silty bottom as well as vegetated SAV areas, seaweed, and marsh grass.  Bluefish are 
insatiable carnivores and will eat almost anything they can catch and swallow.  Bluefish 
stomach contents have revealed over 70 species of fish including:  butterfish (Peprilus 
triacanthus), alewife (Alosa pseudoharengus), silverside (Menidia menidia), and spot 
(Leiostomus xanthurus).  Bluefish are sexually mature by year two, and can live up to 12 years 
reaching three feet in length and exceeding 30 pounds (MAFMC 1990, ASMFC 2012c). 
 
 

Summer Flounder (Paralichthys dentatus) 
 

The summer flounder’s ecological range includes shallow estuarine and outer continental shelf 
waters from Nova Scotia to Florida and the northern Gulf of Mexico [Northeast Fisheries 
Science Center (NEFSC) 1999].  From late spring through early fall, summer flounder are 
concentrated in estuaries and sounds until migrating to the offshore outer continental shelf 
wintering grounds (NEFSC 1999, ASFMC 2012d).  During fall and early winter, offshore 
spawning occurs and the larvae are carried by wind currents into coastal areas.  Post larvae 
and juvenile development occurs principally within the estuaries and sounds (NEFSC 2012a).  
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Summer flounder eggs are pelagic, buoyant, and spherical with a transparent rigid shell with the 
yolk occupying approximately 95 percent of the egg volume (ASFMC 2012d and 2012e).  
Larvae migrate to inshore coastal areas from October to May where they bury into the sediment 
and develop into juveniles.  Late larval and juvenile summer flounder are active predators; 
preying on crustaceans, copepods, and polychaete parts (NEFSC 1999).  Juveniles inhabit 
marsh creeks, mud flats, and seagrass beds; preferring primarily sandy shell substrates.  
Juveniles often remain in NC sounds for 18 to 20 months.  Males reach maturity at a length of 
approximately 9.8 inches while female reach maturity at approximately 11 inches (NEFSC 1999, 
ASFMC 2012e).  Adults primarily inhabit sandy substrates, but have been documented in 
seagrass beds, marsh creeks, and sand flats (ASFMC 2012d and 2012e, NEFSC 1999).  Adults 
are active during daylight hours and normally inhabit shallow, warm, coastal estuarine waters 
before wintering offshore on the outer continental shelf (OCS).  Some research suggests that 
some older individuals may remain offshore year-round (NEFSC 1999). 
 
 

Potential Project Effects on Coastal Demersal Species 
 
Dredging may have effects on coastal demersal species managed and potentially found within 
the project area.  Deeping of the shallow water mud bottom habitat could result in the loss of 
larvae or small juveniles from a number of demersal species during dredging.  While many 
could escape the dredging, some would be entrained in the clamshell/bucket grab.  Bluefish and 
summer flounder reproduce offshore during the winter and larvae are then carried by wind and 
tidal currents into the estuaries.  However, due to the small or limited area of dredging, the 
actual loss would be expected to be minimal.  The juveniles and adults would avoid operational 
areas during migrational periods.  Red drum spawns primarily close to inlets during the late 
summer and fall, peaking in September and October.  The red drum’s pelagic eggs and larvae 
are then transported by currents into the estuarine nursery areas (ASMFC 2012f).  Some larval 
effects (turbidity) may occur during dredging; however, the timing and size of the affected area 
would minimize potential effects.  Dredging would displace potential benthic prey resources 
commonly found in shallow water mud bottom habitats; however, the spatial effects would be 
minimal considering available adjacent foraging bottoms.  Given the large water column 
available for movement and small area impacted by the dredging operations, there would be 
limited effects on migrating species. 
 
The dredging operation could have potential indirect effects on estuarine/riverine marshes and 
PNAs; each providing potential shelter and foraging habitats for the coastal demersal life 
stages.  The Kinder Morgan pier-head line is approximately 1,300 ft east of Eagle Island’s 
wetland fringe and approximately 350 ft west of the adjacent shoreline wetland fringe.  A 
potential indirect effect could be a tidally migrating sediment dispersion plume.  Significant 
turbidity effects from mechanical dredging operations on these habitats are not anticipated.  
There are no SAV or oyster rock habitats within or near the proposed dredging area.  Since the 
dredging area is within designated PNA, a variance has been requested from NCDENR.  Due to 
the deepening of shallow water mud bottom habitat with PNA, there will be a small loss of 
potential nursery and foraging area for coastal demersal species.  Other than this direct loss of 
habitat, there will limited spatial and temporal impacts outside of the direct dredging area.  Use 
of turbidity barriers and good engineering/best management practices would serve to minimize 
the potential effects on managed coastal demersal species and their prey adjacent to the 
proposed dredging area. 
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All NC coastal inlets and state designated primary/secondary nursery areas are considered 
HAPCs for many managed species including red drum, bluefish, and summer flounder (SAFMC 
1998b).  Dredging could have indirect effects on proximal wetland fringes, downstream water 
columns, and PNAs each providing potential pathways and foraging habitats for coastal 
demersal developmental stages; however, significant turbidity effects would not be anticipated.  
The  spatial and temporal extents of the proposed dredging, as well as good engineering/best 
management practices minimize the potential for indirect effects on managed coastal demersal 
species within the CFR and near the POW. 

9.3 Coastal Pelagic Species 

Coastal pelagic species potentially found near the POW include king mackerel, Spanish 
mackerel, and cobia.  Each species is generally distributed from New England to Brazil.  These 
highly sought after game fish have common attributes; such as extended spawning periods, 
rapid growth, and early maturation.  These species are also fast swimming and schooling 
predators with insatiable feeding habits.  Regarding Spanish and king mackerel, the SAFMC 
and the Gulf of Mexico Fishery Management Council (GMFMC) distinguish two separate 
migratory groups (NMFS 2009a, NOAA 1983). 
 
 

Spanish Mackerel (Scomberomorus maculatus) 
 
Spanish mackerel management has resulted in a steady stock abundance increase since 1995; 
and based on previous data, the population is not over-fished.  This species prefers open 
waters, but can be found over deep reefs, grass beds, and estuarine shallows (ASMFC 2012g).  
Smaller than its relative the king mackerel, the Spanish mackerel’s average weight is two to 
three pounds reaching lengths of three feet.  Spanish mackerel are a fast-growing species, with 
both sexes capable of reproduction by the second or third year (SAFMC 2012b and Mercer 
et.al. 1990).  Spanish mackerel have a life span of five to eight years (ASMFC 2012g).  Spanish 
mackerel spawn in groups over the inner continental shelf, and spawning starts off the Carolinas 
in April.  Females grow faster and larger than males; and by age two, females may release up to 
1.5 million eggs (Mercer et.al. 1990).  Larvae grow quickly and may be found inshore at shallow 
depths less than 30 feet.  Juveniles use estuaries as nursery areas but most remain in 
nearshore ocean waters.  The continental shelf, tidal estuaries, and coastal waters are all 
habitats for adult Spanish mackerel; however, the adults spend most of their life in the open 
ocean (ASMFC 2012g and 2012h, and Mercer et.al.1990).  Spanish mackerel are carnivores 
and primarily piscivorous as juveniles and adults (Mercer et.al. 1990).   
 
 

King Mackerel (Scomberomorus cavalla) 
 
Elongated and laterally compressed, the king mackerel can reach lengths of 5.5 feet and weigh 
up to 100 pounds.  Juvenile king markings can be confused for large Spanish; however, the 
sharply dipping lateral line clearly distinguishes the king mackerel (GMFMC and SAFMC 1983 
and SAFMC 2012c).  Primarily a coastal species, the king mackerel’s range is from Brazil to 
Maine including the Gulf of Mexico.  Migration movements are tied to water temperature 
changes and may vary with age and size.  Smaller individuals of similar size form significant 
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schools congregating in areas of bottom relief or reefs; where larger solitary individuals prefer 
anthropogenic structures and/or wrecks.  Reproductive maturity occurs in males at age four and 
females at age three.  A well-defined spawning area has not been determined in that larvae and 
juvenile have been seen from May to November off Miami, Canaveral, and the Carolinas.  King 
mackerel may reach an age of at least 14 years (GMFMC & SAFMC 1983). 
 
 

Cobia (Rachycentron canadum) 
 

Cobias are prominent in warm seasonal east coast waters from Chesapeake Bay south through 
the Gulf of Mexico, migrating from tropical waters in the winter to warm temperate waters in the 
spring through fall.  As a migratory pelagic fish, cobia are found around offshore reefs and over 
the continental shelf; preferring structures, platforms, and flotsam.  Cobia also inhabit inshore 
inlets and bays near piers, piles, and inshore structure [University of Florida (UoF) 2012a, 
Fish4Fun (F4F) 2011].  Cobias spawn off NC's coast in May and June, releasing eggs and 
sperm into offshore open waters; however, cobias have also been documented to spawn in 
estuaries and bays.  After 24 to 36 hours following fertilization, larvae are released and move 
inshore to lower salinities.  Cobia documented off NC had maximum ages of 14 years for males 
and 13 years for females; both reaching sexual maturity at ages two and three, respectively.  
Cobia average 20 to 40 pounds, but may reach up to 130 pounds (SAFMC 1983, UoF 2012a, 
and SAFMC 2012d).  Cobias are carnivores, feeding on small fish such as mullet, pinfish 
(Lagodon rhombodies), Atlantic croakers (Micropogonias undulatus), and Atlantic herring 
(Clupea harengus), as well as crustaceans and cephalopods, with crab being a favorite prey.  
Cobia will follow or track sharks, turtles, and rays scavenging available orts (SAFMC 1983, UoF 
2012a).   
 

Potential Project Effects on Coastal Pelagics 
 

Proposed dredging may affect NC coastal pelagic species, but likely would have minimal to no 
species’ population consequences.  Each of the three potential species spawns offshore starting 
in the spring and into early fall as in the case of king mackerel.  Wind and tides transport the 
larvae into the estuaries and potentially up the CFR.  All NC coastal inlets and state designated 
primary/secondary nursery areas are considered HAPCs for many managed species (SAFMC 
1998b).  The species’ juvenile and adult lifestages (lifestages potentially to occur near the POW) 
would employ natural avoidance responses minimizing potential effects during dredging.  The 
probability of directly impacting juveniles while dredging within the PNA shallow water mud 
bottom habitat is unlikely given the low probability of occurrence near the port. 
 
Mechanical dredging could have potential indirect effects on proximal soft bottoms, wetland 
fringes, and downstream water columns each providing potential pathways and foraging 
habitats for coastal pelagic juveniles and adults.  Potential turbidity effects on these habitats 
would not be anticipated.  The minimal spatial and temporal extents of proposed dredging, as 
well as good engineering/best management practices would continue to minimize the potential 
for indirect effects on managed coastal pelagic species within the CFR and near the POW. 
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9.4 Snapper/Grouper Complex 

The snapper/grouper complex is a large assemblage of 73 species whose similarities revolve 
around a life cycle stage dependent/coupled with hardbottoms and reef fishery habitats.  The 
diversity within the complex results in considerable differences of habitat use and life history 
(NOAA 2012c).  EFH for nearshore and estuarine dependent species include hardbottoms, 
artificial reefs, estuarine emergent marshes, oyster rocks, and submerged aquatic vegetation.  
All NC inlets, primary and secondary nursery areas are considered HAPCs for snapper/grouper 
species.  Offshore bottom areas with high to medium elevation grades such as The Point, Big 
Rock, and the Ten Fathom Ledge are also HAPCs where spawning and periodic spawning 
aggregations occur (NOAA 2012d).  Many members of the snapper/grouper complex are long-
lived, late maturing, and slow growing; exacerbating management strategies.  Stock rebuilding 
efforts can take years to achieve stock recovery (SAFMC 2012e).  For the purposes of this 
document, succinct biological descriptions are provided for example species whose multiple life 
stages potentially use the POW’s AMD areas.   
 
 

Black Sea Bass (Centropristis striata) 
 
Black sea bass are distributed from Nova Scotia to Florida and into the Gulf of Mexico, with 
Cape Hatteras serving as a geographic boundary between overlapping northern and southern 
stocks (ASMFC 2012i).  Black sea bass, a temperate reef fish, prefer a habitat of structures 
such as oyster beds, wrecks, rock bottom piles, or reefs (SAFMC 2012f, ASMFC 2012i).  Black 
sea bass may achieve sizes up to 23.5 inches, weigh up to eight pounds, and reach a maximum 
age of 15 to 20 years (NEFSC 2012b).  Black sea bass will spend summers inshore and as 
coastal water temperatures decline, they migrate and winter in offshore waters (ASMFC 2012j).  
Black sea bass spawn from February to May on the continental shelf and these ocean waters 
are EFH for black sea bass eggs and larvae (NOAA 2012e).  Not yet fully understood, black sea 
bass will change their sex from female to male (protogynous hermaphroditic).  Though born as 
females, individuals will change sex between the ages of two and five (ASMFC 2012i).  A two to 
five year old black sea bass can produce 280,000 eggs, which float within the water column until 
hatching a few days after fertilization.  Young black sea bass will migrate into estuaries and 
bays, seeking shelter in various habitats such as oyster reefs, anthropogenic structures, and 
SAVs (ASMFC 2012i).  Estuarine habitats provide post-larvae and juveniles an environment 
suitable for development and growth.  Rough shell/sandy bottoms, SAVs, and man-made 
structures are EFH for juvenile black sea bass (NOAA 2012e).  Offshore structures, man-made 
or natural, are EFHs to offshore wintering black sea bass (NOAA 2012e).   
 

 
Gag Grouper (Mycteroperca microlepis) 
 

The gag grouper is a widely distributed species with adults ranging from NC to Brazil and into 
the Gulf, with juveniles found in estuaries from Massachusetts to Cape Canaveral.  Spawning 
takes place offshore the NC coast in February producing transparent and pelagic eggs.  The 
kite-shaped larvae/post larvae migrate inshore to oyster reefs, salt marshes, and SAVs.  
Juveniles remain in these protected areas for three to five months before moving to offshore 
structures.  Like the black sea bass, gag groupers are protogynous hermaphrodites (beginning 
life as females and following multiple spawns some change to males).  Adults school from 5 to 
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50 individuals, but are routinely found as solitary individuals.  All fish less than 35 inches tail 
length are females while most are male at or beyond 45 inches.  Juveniles less than eight 
inches in length feed on crustaceans found in shallow SAVs, while adults may weigh up to 80 
pounds and can live up to 26 years; preying on squid, shrimp, crabs, snappers, grunts, and 
sardines (SAFMC 2012g, UoF 2012b).   
 
 

Gray Snapper (Lutjanus griseus) 
 

Gray snapper occurs in marine and estuarine waters from NC to Bermuda (NOAA 2012f).  Early 
stages can be found in marine and estuarine areas, with bottom types varying from marl mud 
with shell, seagrass flats, shallow basins with seagrass, to mud banks.  The gray snapper is 
found within the inter- and sub-tidal zones and is considered a commercial, recreational, and 
prey species (SAFMC 1998a).  Spawning occurs offshore during the summer and early fall; 
eggs and larvae are planktonic and the larval interval is estimated at 25 to 40 days.  Gray 
snapper settlement sizes range, but seem able to settle at an age of three-to-five weeks (NOAA 
2012f).  Specifically in Middle Marsh of Carteret County, NC, gray snapper preferred shell 
bottom adjacent to SAVs; allowing access to both habitats for prey and refuge (Street et.al. 
2005).  Late juveniles moving offshore will use nearshore hardbottom areas as an intermediate 
nursery habitat (Street et.al. 2005).  Adults are euryhaline and prefer deeper marine habitats; 
such as offshore hardbottoms, channel ledges, and artificial structures (NOAA 2012f).  The gray 
snapper habitat varies from offshore irregular bottoms at depths of about 300 ft to inshore 
habitat over smooth bottoms usually near structure or seagrass beds (SAFMC 2012h).  An 
adult’s maximum age is estimated at up to 21 years; gray snapper may weigh up to 25 pounds 
(NOAA 2012f, SAFMC 2012h).  Juveniles have been documented as far north as 
Massachusetts, with transforming larvae having been collected at Ocracoke and Oregon Inlets 
during ichthyoplankton sampling events (Burton 2000).  Adults and juveniles are late afternoon 
or nocturnal predators, primarily consuming fish; but will take crabs and shrimp (NOAA 2012f, 
SAFMC 2012h).  
 
 

Crevalle Jack (Caranx hippos) 
 

The crevalle jack ranges as far north as Nova Scotia, southward to Uruguay, and includes the 
northern Gulf of Mexico.  Crevalle jack can be found in riverine, estuarine, and oceanic locations 
dictated primarily by life stages.  Spawning occurs offshore in the southeast Atlantic during early 
March to early September.  The crevalle jack spawn in both subtropical and tropical waters and 
their larvae are transported into estuarine nursery areas.  Larger adults are normally found over 
the continental shelf; larvae and young can be found in shallower brackish estuaries.  Adults 
and juvenile school; however, larger individuals may become solitary.  Crevalle jacks can reach 
55 pounds and live up to 19 years; females are typically larger.  Sexual maturity can occur by 
age four and five for males and females respectively.  They are diurnal predators with a diet 
composed of shrimp, small fish, and other invertebrates (SAFMC 2012i, UoF 2012c). 

 
 

 Sheepshead (Archosargus probatocephalus) 
 
Sheepshead is found along North America’s Atlantic coast from Nova Scotia to Cedar Key, 
Florida; with two subspecies in the western Gulf and south to Rio de Janeiro.  Sheepshead is 
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euryhaline, but prefers brackish water and normally is found inshore near pier, jetties, and rock 
pilings, but also within tidal creeks.  Spawning occurs offshore during late winter and early 
spring followed by the adults returning to nearshore and estuarine waters.  Their dark pelagic 
eggs develop into larvae that make their way to inshore nursery areas where juveniles use 
seagrass flats and mud bottoms (SAFMC 2012j, UoF 2012d).  At a few inches in length, young 
sheepsheads leave the SAV and join the adults near structure.  Sheepshead is an omnivorous 
species with younger individuals eating midge larvae, zooplankton, and polychaetes; however, 
juveniles and larger adults prey on small fish, clams, oysters, blue crab, and barnacles. 
Sheepshead commonly reach one to eight pounds, but can attain up to 22 pounds and have a 
maximum lifespan or approximately 20 years (UoF 2012d). 
 
 

Potential Project Effects on the Snapper/Grouper Complex 
 
Mechanical dredging will have direct effects within the unvegetated mud bottom EFH due to the 
loss of shallow water nursery habitat where post-larvae, juvenile, and adult fish within this 
species group on occasion forage for invertebrates such as clams and crabs.  Although the area 
is small, it is likely subject to use by members of this group.  There are likely to be minimal 
effects on the snapper/grouper complex in the estuarine/riverine water column during dredging.  
The members of the snapper/grouper complex potentially seen within the dredging area spawn 
offshore during the winter with their pelagic eggs and post-larvae being transported by wind and 
tidal currents into the estuaries.  NC's estuarine SAVs, macro-algae beds, and oyster rocks are 
considered HAPCs for larvae and juvenile of many managed species within the 
snapper/grouper complex (SAR 2008b).  Juveniles and sub-adults, the lifestages potentially 
seen within the dredging area, are motile and would likely exhibit natural evasive movement if 
encountering equipment.  Inlets and state designated primary/secondary nursery areas are 
considered HAPCs for many managed snapper/grouper species. The area proposed for 
dredging resides in a PNA and would as such be considered an HAPC (SAFMC 1998a).   
 
Mechanical dredging could have potential indirect effects on proximal soft bottoms, wetland 
fringes, and downstream water columns each providing potential pathways and foraging 
habitats for snapper/grouper juveniles.  Potential turbidity effects on these managed species 
and habitats would not be anticipated.  The limited spatial and temporal extents of dredging,  as 
well as good engineering/best management practices would  minimize the potential for indirect 
effects on managed snapper/grouper species within the CFR and near the POW  

9.5 Highly Migratory Species 

Many Highly Migratory Species (HMS) are identified as “overfished” [e.g. bluefin tuna (Thunnus 
thynnus), bigeye tuna (Thunnus obesus), swordfish (Xiphias gladius), and large coastal sharks 
(LCS)]. The management challenges are exacerbated by enforcement and oversight 
inconsistencies among several nations [National Oceanic and Atmospheric Administration, 
Fisheries Service (NOAAFS) 2010].  The Magnuson-Stevens Act and the Atlantic Tunas 
Convention Act (ATCA) have dual management responsibilities for HMS.  The final HMS FMP 
combined the management of Atlantic HMS into one FMP, combining and simplifying objectives 
(NMFS 2006).  Within the vicinity of the POW’s AMD, several sharks are noted under a 
Secretarial/FIFMP EFH management council (Table 4).  For the purposes of this document,  
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Table 4.  Shark management groups. 

Large Coastal Small Coastal 
Silky shark Atlantic sharpnose shark 
Tiger shark Finetooth shark 
Blacktip shark Blacknose shark 
Spinner shark Bonnethead shark 
Bull shark  
Lemon shark  
Nurse shark  
Scalloped Hammerhead shark  
Great Hammerhead shark  
Smooth Hammerhead shark  

Source:  NMFS 2006 
 
 

succinct biological descriptions are provided for example species of small coastal sharks (SCS), 
LCS, and the smooth dogfish shark, whose life stages potentially use the AMD areas.  
 
Based on the managed species listing for the “CFR to US421” provided by the Habitat 
Conservation Division of NOAA on Pivers Island, Beaufort NC (Appendix B); Pelagic, 
Prohibited, and Research sharks are not likely to be encountered near the POW and therefore, 
not addressed in this EFH assessment. 
 
 

Sharks 
 
The diversity in behavior, reproduction, feeding habits, and size has resulted in the shark’s 
evolutionary success.  Compared to other marine fish, sharks have a low reproductive potential 
and in some species an extended life span living up to 40 years.  Slow growth, one-to-two year 
reproductive cycles, late sexual maturity, and a small number of young per brood result in many 
shark species being vulnerable to overfishing.  Sharks’ reproductive adaptations are grouped in 
three manners:  oviparity (eggs hatch outside body), ovoviviparity (eggs hatch inside body), and 
viviparity (live birth).  Nurseries are normally shallow coastal or estuarine waters supporting 
fewer predators and copious fish and crustaceans.  Young leave these nursery areas as winter 
approaches and water temperatures drop (NMFS 2006, NMFS 2009b). 
 
Along the US Atlantic coast, the Gulf, and Caribbean; many species of shark are known to exist.  
Thirty-nine are managed under the HMS and are divided into four species management groups:  
LCS, SCS, pelagic sharks, and prohibited sharks (NMFS 2006 and Cortés 2002).  Brief species 
specific narratives are provided for LCS, SCS, and the smooth dogfish shark (Mustelus canis).  . 
 
 

Large Coastal Sharks 
 

Many LCS are considered important commercial species thereby supporting justification for 
management.  LCS examples described below include nurse, bull, great hammerhead, and 
sandbar sharks (NMFS 2006, NMFS 2009b).   
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Nurse shark (Ginglymostoma cirratum):  Inhabiting tropical and subtropical waters, nurse sharks 
can be found in the western Atlantic from Cape Hatteras to Brazil.  Preferring shallow waters, 
nurse sharks are often found under or near rocks/coral reefs and are known to congregate in 
large numbers.  A nurse shark’s range does not vary in that they may spend their entire life 
within a few hundred square miles.  Their gestation period is approximately five to six months 
with litters consisting of 20 to 30 pups.  Nurseries include shallow turtle grass (Thalassia 
testudinum) as well as shallow coral reefs (NMFS 2009b). 
 
Bull shark (Carcharhinus leucas):  The bull shark is found in warm seas and estuaries.  A large 
shark, bulls are a shallow water species and the only shark species physiologically able to 
spend extensive time in freshwater.  Bull sharks have an estimated gestation period of 10 to 11 
months with varying birth sizes and litters ranging from one to ten pups.  Nursery areas are in 
reduced salinity estuaries such as coastal lagoons and bays.  Juveniles and adults are 
documented along the US East Coast from Florida to the Carolinas (NMFS 2009b).  
 
Great hammerhead shark (Sphyrna mokarran):  The great hammerhead is a very large shark 
found worldwide in warm shallow coastal waters as well as in open oceans.  The great 
hammerhead is normally solitary unlike the more common scalloped hammerhead known to 
school in large numbers.  Their unique head morphology is thought to aid in lateral prey 
recognition and mobility.  Great hammerheads have biennial reproduction cycles with gestation 
periods of approximately 11 months and litters ranging from 20 to 40 pups.  Young of the year 
(YOY), juveniles, and adults are found in US East Coast waters from the Florida Keys to New 
Jersey (NMFS 2009b). 
 
Sandbar shark (Carcharhinus plumbeus):  The sandbar shark is a common species found in 
many warm temperate and tropical coastal habitats.  Migrating seasonally, the sandbar shark is 
found from Cape Cod to the western Gulf.  The sandbar is a benthic dwelling shark preferring 
depths of 60 to 100 ft.  The sandbar shark is slow growing, giving birth from March to July with 
litters averaging nine pups.  Nursery areas are normally shallow coastal waters from Cape 
Canaveral to Delaware Bay including waters off Cape Hatteras.  The Outer Banks, areas of 
Pamlico Sound, and adjacent waters of Hatteras and Ocracoke Islands are classified as a 
HAPC nursery area.  The sandbar shark is considered very susceptible to overfishing based on 
its slow maturation and significant fishing pressures (NMFS 2009b). 
 
 
Small Coastal Sharks 
 
Several of these SCS are commercially targeted; however, many numbers of these species are 
lost as by-catch in an assortment of fisheries particularly the shrimp trawl fishery (NMFS 2002, 
NMFS 2006 and Cortés 2002). 
  
Atlantic sharpnose shark (Rhizoprionodon terraenovae):  The Atlantic sharpnose are year-round 
inhabitants of the Gulf of Mexico; along the coasts of Florida and South Carolina; and are 
routinely found during summer months off the Virginia coast.  Atlantic sharpnoses school by 
uniform size and sex and are considered very plentiful, yet are the most exploited SCS in the 
US Atlantic and Gulf waters.  Off South Carolina in shallow coastal waters, young are born in 
late May in litters ranging from four to seven pups.  YOY and juveniles can be found in seagrass 
beds as well as over sand and/or mud bottoms.  Juvenile Atlantic sharpnose are thought not to 
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exhibit philopatry (returning to a specific breeding location) but facilitate an area’s coastal 
bay/estuarine system (NMFS 2009b). 
 
Finetooth shark (Carcharhinus isodon):  This coastal species is common off South Carolina 
during summer months, yet spend winter months off Florida.  Finetooth sharks often form large 
schools consisting of adults and juveniles.  With a gestation period of approximately 12 months, 
finetooth are viviparous giving live birth in late May to mid-June of one to six pups (UOF 2012e). 
 
Blacknose shark (Carcharhinus acronotus):  Blacknose are a common coastal species found 
from NC to southeast Brazil.  They are abundant during fall and summer from parts of the Gulf, 
Florida, up to NC.  Blacknose tolerate varying levels of DO in a variety of bottom habitats.  
Blacknose are extremely philopatric and habitats are shared between juveniles and adults.  
Blacknose are abundant in coastal waters off South Carolina from May to October; however, 
data suggests that nearshore waters are not used as a nursery; blacknose litters can range from 
three to six pups.  YOY, juveniles, and adults are found from Louisiana to Cape Hatteras (NMFS 
2009b). 
 
Bonnethead shark (Sphyrna tiburo):  Bonnetheads do not exhibit distant migratory patterns, 
preferring warmer shallow coastal waters.  Adults are documented from the mid-coast of Florida 
up to Cape Lookout.  Feeding primarily on mollusks and crustaceans, bonnetheads are found 
over muddy and/or sandy bottoms.  Bonnetheads have one of sharks’ shortest gestation periods 
and reproduce annually with litters of 8 to 12 pups.  A US aquarium proved through 
deoxyribonucleic acid (DNA) testing, a female bonnethead underwent parthenogenesis 
(development of an embryo from an egg without male genetic contribution) giving birth to a 
healthy female pup.  Bonnetheads are not a commercially targeted, but are a bycatch in gill 
netting fisheries (NMFS 2009b). 
  
Smooth Dogfish Shark (Mustelus canis):  A common coastal species, smooth dogfish sharks 
are found from Massachusetts to Argentina.  Smooth dogfish are normally found on continental 
shelves in water depths down to approximately 500 ft.  Wintering offshore of NC and the 
Chesapeake Bay, smooth dogfish are migratory species responding to water temperatures and 
moving along the east coast as bottom waters warm.  Smooth dogfish prey on invertebrates 
focusing on crabs; but also consume lobsters, menhaden, porgies, puffers, and wrasses.  
Mating occurs between May and September with an 11 to 12 month gestation period, producing 
3 to 18 pups per litter.  Marsh creeks are very important nursery areas for newborns during the 
summer months and YOY grow rapidly before migrating out of the estuaries in late fall (NMFS 
2010).   
 
Within a 2010 Final EIS, NOAA proposed the inclusion of smooth dogfish shark under NOAA’s 
Fisheries Service management beginning in 2012.  This action would require recreational and 
commercial fishermen obtain federal fishing permits for smooth dogfish before the 2012 season 
(NOAA 2010). 
 
 

Potential Project Effects on the Highly Migratory Species 
 
Several specific HMS (sharks) life stages use the CFR Inlet for access into the estuaries and up 
the CFR.  Potential significant effects on Atlantic HMS would be unlikely as a result of dredging 
operations.  Many of these species life stages utilize offshore habitats; however, some species 
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do utilize the nearshore and inshore waters during their YOY and juvenile stages.  Many HMS 
species have YOY, juvenile, and adult EFH designations over NC's continental shelf areas.  
NC's estuarine SAVs, creeks, and oyster rocks are considered nursery areas for many HMS 
YOY and juveniles (NMFS 2010).  Dredging may have minimal effects on the area’s 
estuarine/riverine water column; however, significant effects to these species would not be 
anticipated.  These potential effects could result from potential interference with the dredging 
equipment as certain shark species' YOY migrate inside to nursery areas including SAVs, 
coastal creeks, and estuarine/riverine muddy/sandy bottoms.  Potential YOY and juvenile 
effects may occur during dredging operations; however, the timing would significantly limit 
potential effects and are further lessened by the species’ ability to avoid water column and 
bottom disturbances.  The deepening of the shallow unvegetated mud bottom by dredging could 
result in the loss of foraging area, albeit minimally. 
 
Mechanical dredging could have potential indirect effects on proximal soft bottoms, wetland 
fringes and downstream water columns each providing potential pathways and foraging habitats 
for potential shark juveniles and adults.  Potential turbidity effects on these managed species 
and habitats would not be anticipated.  The spatial and temporal extents of dredging, as well as 
good engineering/best management practices would minimize the potential for effects on 
managed shark species within the CFR and near the POW. 

10.0 ASSOCIATED SPECIES 

Associated species occur in conjunction with the EFHs, managed species, as well as marine 
mammals.  These living resources would include primary prey species and other flora and fauna 
occupying EFHs or nearby habitats.  A potential for effects on associated species would be a 
tidally migrating sediment dispersion plume and temporary loss of benthic foraging areas. 
 
The benthic community reflects an area’s general condition; whereas, the epibenthic community 
provides insight to fishery species migrations and movements.  There are predator benthic 
species, yet most found in the CFR system are facultative or obligate detritivores or herbivores.  
These taxa are important food resources for many juvenile fish in estuarine/riverine systems 
(Mallin et.al. 2000).  Epibenthic sampling sleds indicate several species such as Atlantic 
croakers and spot move into the area of the POW during late winter and early spring.  These 
fish species rely on benthic food resources and their arrivals coincide with a high abundance of 
some benthic and epibenthic organisms (Mallin et. al. 2000). 
 
Many commercial and/or recreational fish species would be included as associated species.  
The project area is within a spawning area as delineated in 15A NCAC 03R .0115 and 15A 
NCAC 10C .0603 Anadromous Fish Spawning Areas.  The NCWRC and NCMFC have 
designated most of the CFR’s mainstem as a Primary and an Inland Primary Nursery Area 
(Deaton et.al. 2010) (Figures 5, 6, and 7).  The ASMFC oversees and manages many of these 
commercially and recreationally important anadromous species such as American shad (Alosa 
sapidissima), alewife, hickory shad (A. mediocris) and blueback herring (A. aestivalis) (ASMFC 
2012a).  The above-mentioned species represent the common taxa found in the epibenthic 
sampling; however, a total of 150 taxa have been identified from the CFR epibenthic sampling 
(Mallin et.al. 2000).   
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 Protected Anadromous Species  
 
There are two anadromous fish species potentially found within the proposed dredging area 
which are protected under the Endangered Species Act.    
 
 
  Shortnose Sturgeon (Acipenser brevirostrum) 
 
The shortnose sturgeon inhabits large Atlantic coast rivers from the St. Johns River in 
northeastern Florida to the St. John River in New Brunswick, Canada.  Shortnose sturgeons 
occur primarily in slower moving rivers or nearshore estuaries associated with large river 
systems.  Adults in southern rivers are estuarine anadromous, foraging at the freshwater-
saltwater interface and moving upstream to spawn in the early spring.  Shortnose sturgeons 
spend most of their life in their natal river systems and rarely migrate to marine environments.  
Spawning habitats include river channels with gravel, gravel/boulder, rubble/boulder, and 
gravel/sand/log substrates.  Spawning in southern rivers begins in later winter or early spring 
and lasts from a few days to several weeks.  Juveniles typically move upstream during the 
spring and summer and downstream during the winter, with movements occurring above the 
freshwater-saltwater interface.  In southern rivers, both adults and juveniles are known to 
congregate in cool, deep thermal refugia during the summer.  Shortnose sturgeons are benthic 
omnivores, feeding on crustaceans, insect larvae, worms, and mollusks.  Juveniles randomly 
vacuum the bottom and consume mostly insect larvae and small crustaceans.  Adults are more 
selective feeders, feeding primarily on small mollusks (NMFS 1998). 
 
 
  Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) 
 
On 6 February 2012, the NMFS published the Final Listing Rules for five distinct Atlantic 
sturgeon population segments along the Atlantic Coast (77 FR 5914, 77 FR 5880).  The New 
York Bight, Chesapeake Bay, Carolina, and South Atlantic distinct population segments were 
listed as endangered; and the Gulf of Maine distinct population segment was listed as 
threatened.  The historic range of the Atlantic sturgeon included estuarine and riverine systems 
from Labrador, Canada to the St. Johns River in Florida.  The historical distribution in the US 
included approximately 38 rivers from the St. Croix River in Maine to the St. Johns River in 
Florida, including spawning populations in at least 35 rivers.  The current distribution in the US 
includes 35 rivers, with spawning known to occur in at least 20 rivers.  Atlantic sturgeons spawn 
in freshwater, but spend most of their adult life in the marine environment.  Spawning adults 
generally migrate upriver in the spring/early summer.  A fall spawning migration may also occur 
in some southern rivers.  Spawning is believed to occur in flowing water between the salt front 
and fall line of large rivers.  Post-larval juvenile sturgeons move downstream into brackish 
waters, and eventually move to estuarine waters where they reside for a period of months or 
years.  Subadult and adult Atlantic sturgeons emigrate from rivers into coastal waters, where 
they may undertake long range migrations.  Migratory subadult and adult sturgeons are typically 
found in shallow (33-164 ft) near shore waters with gravel and sand substrates.  Although 
extensive mixing occurs in coastal waters, Atlantic sturgeons return to their natal river to spawn 
(ASSRT 2007).   
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 Potential Project Effects on Protected Sturgeons  

 
Between 1990 and 2007, dredging operations along the North Atlantic Coast and South Atlantic 
Coast resulted in the take of 11 Atlantic sturgeons and 11 shortnose sturgeons.  All of the 
shortnose sturgeons takes occurred in rivers along the North Atlantic Coast (Delaware River 
and Kennebec River).  Shortnose sturgeons were taken by cutterhead (5), hopper (5) and 
clamshell (1) dredges.  Atlantic sturgeons takes included two along the North Atlantic Coast and 
nine along the South Atlantic Coast.  Atlantic sturgeons were taken by hopper (9) and clamshell 
(2) dredges (USACE 2008).  A clamshell/bucket  dredge is proposed to be used for dredging. It 
is important to note that quay bottoms and shallower embayments within the POW's terminal 
areas do not contain gravel, rubble, or high percentages of sand.  Considering the sturgeons’ 
mobility, the affected area’s small size, and the availability of alternative foraging habitat; 
significant effects on sturgeons are not anticipated.  Dredging could have potential indirect 
effects on proximal soft bottoms, wetland fringes and downstream water columns; each 
providing potential pathways and foraging habitats for potential sturgeon juveniles and adults.  
Significant turbidity and bottom effects on these protected species and habitats would not be 
anticipated.  The minimal spatial and temporal extent of dredging as well as good 
engineering/best management practices would  minimize the potential for effects on protected 
sturgeon species within the CFR and near the POW. 
 
The loss of shallow water mud bottom habitat due to deepening could temporarily affect higher 
trophic levels’ foraging patterns in a localized area.  Dredging activities would temporarily 
increase turbidity levels within the berthing areas.  Turbidity can affect light scattering which can 
impede fish predation (Benfield 1996).  Both juvenile and adult fish are primarily visual feeders.  
Consequently, the visual effects of turbidity as outlined above would apply.  Suspended 
sediment can impair feeding ability by clogging the gill rakers’ inter-raker space or the mucous 
layers of filter feeding species (Gerking 1994).  However, because these fish have the ability to 
migrate away from dredging activities then potential temporary effects from turbidity plumes 
would be minimal.  Consequently, dredging operations would have minimal effects on juvenile 
and adult managed and non-managed fish in the area.  The reduction in benthic epifaunal and 
infaunal prey in the immediate proposed dredging area would have minimal and short-term 
effects on juvenile and adult fishes.  These lifestages can migrate to, and forage in, adjacent 
locations that are not within the active dredged area. 
 
Dredging could have potential indirect temporary effects on proximal soft bottoms, wetland 
fringes and downstream water columns, each providing potential pathways and foraging 
habitats for associated species.  Significant turbidity effects on these associated species and 
habitats would not be anticipated.  The minimal spatial and temporal extents of dredging, as well 
as good engineering/best management practices would minimize the potential effects on 
associated species within the CFR and the POW. 

11.0 CONSERVATION MEASURES 

The NCSPA at the POW have successfully managed maintenance and agitation dredging for 
many years with strict adherence to environmental windows (unless high shoaling rates resulted 
in necessity to dredge), permit conditions, use of best management practices, and permit 
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required monitoring.  No incidental takes of sturgeon species have occurred during dredging 
operations.  In 2014, the POW and other private terminals were granted approval to use 
agitation dredging as a temporal and cost-effective way to maintain navigable depth with their 
berths and quays. 
 
For this proposed project the POW is asking for approval to dredge 8.53 acres of shallow 
unvegetated mud bottom EFH habitat located with PNA and an HAPC for some managed 
species groups.  This will result in the loss of foraging habitat for juvenile lifestages of some 
managed species and associated species.  Indirect effects will be limited to altering fish 
movements during dredging, short-term effects of the water column EFH and managed species 
due to generation of higher sediment loads and turbidity during dredging.  
 
The NCSPA has offered the following conservation/mitigation measures to compensate for 
unavoidable effects and habitat loss associated with the proposed project and to avoid or 
minimize effects on EFH resources, managed species, and associated species.  These 
measures include conveyance of a conservation easement on 13.4 acres of coastal marsh 
habitat present on property owned by the NCSPA since 1965 and payment of $750,000 towards 
planning, permitting and design of the Lock and Dam #2 Fish Passage on the CFR.  Along with 
the funds appropriated by the NC State legislature this past session, this will allow for 
completion of all services needed to develop the fish passage project into a “shovel ready” 
project within two years.  The latter measure is only proposed if this project can be fully 
permitted and approved by all parties, including an informal Section 7 consultation letter from 
the NMFS in less than 90 days from the initial date of application (October 16, 2015).  A 
description of each measure is provided below. 
 
Mitigation/Conservation Measures 
 
 Conservation of 13.4-Acre Tract on Brunswick River 
 
The NCSPA has owned this property since 1965.  As shown in Figure 1, this site is located on 
the west side of the Brunswick property in the Town of Belville, NC.  The NCSPA has agreed to 
place a conservation easement on the 13.4-acre property, a majority of which is coastal marsh 
habitat within primary fisheries nursery habitat of NC.  This action will ensure conservation of 
potential foraging habitat of sturgeon species documented to occur in the river.  Within 60 days 
of permit issuance, the applicant will register the conservation easement with the NCDENR 
 
 Fish Passage for Lock and Dam #2 – Cape Fear River 
 
One of the overarching goals of the Cape Fear River Partnership, as well as state and federal 
resource agencies (NMFS, USFWS, NCDENR, NCDMF) is restoring access to historic 
migratory fish habitat in the upper Cape Fear River Basin.  To this end, Cape Fear River Watch 
and other public and private partners have applied for NOAA and state grants over the past 
several years.  This past NC legislative session approved allocation of $250,000 as matching 
funds to kick this initiative forward.  NOAA OR&R has also voiced considerable interest in 
moving this restoration initiative as a top priority for the basin.  The NCSPA agrees to contribute 
the balance of funds needed to make this project “shovel ready” so as to better ensure that 
construction dollars have a better chance of being allocated through federal grants and state 
funding.  As stated above, the NCSPA agrees to allocate these funds if all state and federal 
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agencies ensure that full permitting approval is granted for the proposed action in less than 90 
days.  Information on the project is provided below.   
 
Site Locations 
 
Lock and Dam #2 is located within the Cape Fear River basin on the CFR in Bladen County, 
NC, (Lat:  34 37’ 36.25” N; Long: 78 34’ 38.47” W).  Lock and Dam #2 is accessible to public 
use by way of SR 1703 from NC State Highway 87 (Figure 2).  
 
Project Description 
 
The applicant, along with matching funds from the State of NC, proposes to contribute funds to 
complete the planning, design and permitting of the rock ramp fishway at Lock and Dam #2 in 
the CFR to restore access to lost spawning and nursery habitat in order to improve the 
resilience of anadromous fish populations, including endangered Atlantic and shortnose 
sturgeon.  
 
Fragmentation by dams is an important impediment to the resilience of coastal river ecosystems 
in the face of advancing climate change and associated extreme weather periods and events.  
Spatial limitations on the amounts of spawning habitat for anadromous species are imposed by 
dams in most river systems throughout the US eastern seaboard.  The resulting reduction in 
spawning and nursery habitat adversely impacts the resilience of numerous fish species by 
reducing their available refuge from low flow periods due to droughts and increasing water 
temperatures in southernmost river basins.  Valuable spawning habitats for federally 
endangered shortnose and Atlantic sturgeon exist in the CFR near the Fall Line but are 
currently blocked by Lock and Dams #2 and #3.  The proposed project will also improve access 
to critical habitats for numerous managed anadromous fish species, including striped bass, 
American shad, river herring, and American eel; which will improve the resilience of these 
populations as well.  
 
Project Performance Measures and Outcomes 
 
The proposed project includes restoration of access to approximately 20-40 percent of 
remaining historic habitat that is currently blocked by Lock and Dam #2.  After construction of 
the fish passage for Lock and Dam #2 and eventually Lock and Dam #3, over 84 free-flowing 
river mainstem miles and 995 tributary stream miles and more than 192 acres of migratory fish 
habitat will be made accessible to anadromous fish for spawning.  The anticipated long-term 
ecological and socioeconomic outcomes include improved recruitment among the numerous 
anadromous species listed above.  The restoration of a degraded fisheries will, in turn, result in 
increased revenue to the businesses and improved quality of fishing for recreational users of the 
CFR.  The expansion of the economic benefits from recreational fishing activity in this section of 
the river has been projected to yield an increase in net annual economic benefits upwards of 
$188,000 and contribute $961,000 in industry production and business sales in the state 
economy (Hadley 2014) 
 
Conservation measures to avoid and or minimize additional effects on managed and associated 
species within their associated EFH in the project area includes the following: 
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 Turbidity booms will be deployed around dredging and pumping operations at all 
times to minimize movement of suspended sediments and turbidity. 

 Turbidity booms will be monitored by the POW to ensure compliance with the 
above requirement. 

 The POW will establish a goal of maximizing dredging during falling tides if the 
project can be constructed by June 30, 2016 without dredging during rising tides. 

 Best management practices will be used throughout construction to minimize 
turbidity and any indirect effects on managed and associated species. 

 Due to the performance of mechanical dredging during the higher activity and 
migration period of the year for sturgeons, the applicant agrees to place an 
observer on the clamshell barge to observe for sturgeons either entrained in the 
bucket dredge or injured/killed during dredging. Weekly reports will be provided 
to NCDENR and NMFS as to weekly observations. 

12.0 CONCLUSIONS 

The proposed project, including dredging of 8.53 acres and relocation of present pier, mooring 
platforms and dolphins, will result in the deepening of existing shallow water mud bottom EFH 
habitat located within state designated PNA, also considered a HAPC for some managed 
species (Figure 3).  This will result in the loss of a portion of shallow water foraging habitat 
present along the Kinder Morgan Terminal to meet the NCSPA purpose and need for the 
project.  A number of managed, associated, and prey species likely use this are for foraging 
activities during their juvenile and adult lifestages.  However, this represents only 0.02 percent 
of the available shallow water soft bottom habitat present in the lower CFR estuary.  The newly 
dredged area can be used for foraging, however its depth, lack of light, and operational use by 
vessels will result in a less productive benthic community than presently resides at the present 
depth.  Relocating the present mooring and pier structures shoreward will not result in any 
adverse effect on the water column or unvegetated mud bottom EFH’s present at this site.  
Adult and most juvenile fish can avoid the dredging operations.  Managed invertebrate species 
population occurring here may be adversely effected during dredging, however, most being 
motile can escape the clamshell/bucket grab. 
 
The potential indirect effects on the estuarine/riverine water column and unvegetated mud 
bottoms would be spatially and temporally minimized through use of turbidity barriers around all 
dredging and pumping operations, and working towards a goal of maximizing dredging during 
falling tides.  There are no SAVs, shellfish, or hardbottom habitat located within the proposed 
action area.  A variance request for dredging in PNA has been submitted as part of the 
application package to the NCDENR/CRC. 
 
Conservation/mitigation measures have been proposed which includes a conservation 
easement on 13.5 acres of coastal marsh on the Brunswick River and contribution of $750,000 
to fund the planning, permitting, and design of a fish passage for Lock and Dam #2.  The latter 
is only offered if all permits and agency approvals can be completed in less than 90 days from 
the date of application.  Other conservation measures include use of best management 
practices, good engineering practices, turbidity barriers, and maximizing dredging during falling 
tides. 
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APPENDIX A 
 

Construction Methods 
  



Relocation of Liquid Bulk Pier 
Construction Methodology 

Dredging 
While the berth is vacant, the selected dredging contractor will use a mechanical dredge to 
dredge the project area in stages. Prior to initiating dredging, the selected dredging contractor 
will install turbidity curtains around the proposed dredge area. The selected dredging contractor 
will remove soil and sediments using either a barge-mounted crane equipped with an 
environmental bucket or a long reach excavator boom and bucket if rock is encountered. The 
dredged material will be loaded into watertight barges or scows and transported across the 
Wilmington River were the selected dredging contractor will re-fluidize the sediments and 
hydraulically pump the dredged material to Eagle Island.   

New Pier Construction 
The pier, including the new loading platform, pipe trestle and dolphins, will be constructed while 
the existing pier remains in place and is operational.  A boom will be placed around the work 
area or areas.  Temporary driving frames or templates, constructed of steel H or pipe piles and 
steel framed grid structure will be erected to facilitate placement of the breasting dolphin sheet 
piling and the bearing piles for the pipeway trestle, the loading platform and the mooring 
dolphins.  The falsework frames / templates, as well as subsequent construction operations, will 
be erected using a spud or jackup barge mounted construction crane and timber float stages for 
personnel access.  One or two supply barges will be used throughout all erection operations to 
deliver and store piles, precast concrete elements and other appearances.  The temporary piles 
supporting the template will be installed using vibratory hammers; the grid frame will be set in 
place with a crane.  Dockbuilders will make burn steel and make member connections working 
from float stages or atop framing as erected.   

Once falsework is completed, new precast-prestressed concrete piles will be driven using fixed 
leads and an impact hammer on the barge crane.  Should predrilling for piles be required, it will 
be done through a casing and all materials will be collected airlifted or pumped out of the casing 
and not discharged into the waterway.  Once piles are complete, precast pile caps for the pipeway 
bridge and loading platform will be set onto the driven piles using the barge mounted crane.  
Preformed pockets in the pilecaps for connecting them to the piles will be concreted by pumping 
concrete from shore.  Pumping hoses will be layed atop the existing vehicular trestle to discharge 
point.  Once cured, precast concrete deck planks will be set atop the loading platform pile caps.  
A cast-in-place concrete topping will be pumped from shore to lock the entire deck together into 
a unit.  A steel pipe frame will be erected onto the pipeway trestle pile caps and on the platform 
deck using the barge mounted crane or a cherry picker operating from the existing vehicular 
trestle.  Product piping will then be installed in manner similar to the pipe frame.   

 



Breasting Dolphins 
Circular cofferdams sheet piling for the breasting dolphins will be driven using a vibratory 
hammer inside the template.  When the cell is complete, unsuitable material within the 
cofferdams will be removed using an environmental clamshell bucket as for dredging.  The cells 
will then be backfilled with clean sand fill and vibrocompacted.   

Mooring Dolphin platform caps will be formed in place over the water and cast-in-place 
concrete will be poured by pumping from upland.   

Existing Pier Removals 
When all new works have been completed, product piping will be disconnected onshore at 
inboard end trestle and reconnected to the new facility piping.  The existing dolphins, loading 
platform and outboard portion of the approach trestle will then be demolished including original 
product piping back to shore.  Containment booms will be installed around all structures to be 
removed and structures demolished using the barge mounted crane and then loaded into barges 
or scows for recycling or disposal including:    

 Loading Platform and outboard part of vehicular trestle will be sawcut into manageable 
size pieces, the tops of piles cut then cut deck will be lifted off.  

 Mooring dolphin cap will be removed after cutting off the tops of piles. 
 Breasting dolphin bracing pile brackets will be unbolted and removed.   
 Piles of Loading Platform, Dolphins and Outboard end of trestle will be extracted (to 

preclude any future hazards to navigation) and loaded for disposal in scow(s) or atop 
deck barge(s) surrounded with sediment barriers to preclude any adherent mud stuck to 
the pile from washing overboard into the waterway.    

 The top 3’-6” +/- of the breasting dolphin cap cut will be off (down to top of fill inside), 
sawcut into pieces if needed, and lifted off. 

 Existing fill within breasting dolphin will be excavated, using an environment bucket, 
down to proposed dredge line. 

 Breasting dolphin top encasement will be vertically wire or sawcut into pieces around 
perimeter down to bottom of encasement at approximately 2 feet below MLLW.  Cut 
portions will be extracted with sheet piles if possible.  If not possible or practicle, 
alternately the sheet piling may be burnt but divers just below encasement and the 
encased cut piece lifted off individually.  This will be followed by extraction of sheet 
piles.  Sheet piles will be transported in a scow or a deck barge in similar manner as other 
piles. 

Upon completion of all removals, any remaining mounds of sediment beneath removed 
structures will be dredged as described hereinbefore.  The bottom will be inspected for any 
debris then the reconstructed facility will be commissioned. 
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List of Essential Fish Habitat Species by Waterbody in North Carolina
July 2009
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COASTAL 
DEMERSALS
Red Drum E L J A E L J A E L J A E L J A E L J A E L J A J A J A
Bluefish  J A  J A  J A J A J A J A E L J A E L J A
Summer Flounder L J A L J A L J A L J A L J A L J A E L J A E L J A
INVERTEBRATES
Brown Shrimp  L J A  L J A  L J A  L J A L J A L J A E L J A E L J A
Pink Shrimp  L J A L J A L J A L J A  L J A  L J A E L J A E L J A
White Shrimp L J A  L J A  L J A  L J A E L J A  L J A E L J A E L J A
Calico Scallop N/A N/A N/A N/A N/A N/A E L J A E L J A
COASTAL PELAGICS
Dolphinfish N/A N/A N/A N/A J A N/A E L J A E L J A
Cobia  J A J A  J A  J A  L J A  J A E L J A E L J A
King Mackerel J A N/A J A J A J A J E L J A E L J A
Spanish Mackerel J A J J A J A L J A J A E L J A E L J A
HIGHLY MIGRATORY
Bigeye Tuna N/A N/A N/A N/A N/A N/A E L J A E L J A
Bluefin Tuna N/A N/A N/A N/A N/A N/A E L J A J A
Skipjack Tuna N/A N/A N/A N/A N/A N/A E L J A J A
Yellowfin Tuna N/A N/A N/A N/A N/A N/A E L J A E L J A
Swordfish N/A N/A N/A N/A N/A N/A E L J A E L J A
Blue Marlin N/A N/A N/A N/A N/A N/A E L J A E L J A
White Marlin N/A N/A N/A N/A N/A N/A E L J A E L J A
Sailfish N/A N/A N/A N/A N/A N/A E L J A E L J A
Little Tunny N/A N/A N/A N/A N/A N/A E L J A E L J A
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SHARKS
Spiny Dogfish N/A N/A J A N/A J A N/A  J A  J A
Smooth Dogfish J N/A J J J A J J A J A
Small Coastal 
Sharks J A J A J A J A J A J A J A J A

Large Coastal 
Sharks J A N/A N/A N/A J A N/A J A J A

Pelagic Sharks N/A N/A N/A N/A N/A N/A J A J A
Prohibited/Research 
Sharks N/A N/A N/A N/A J A N/A J A J A

SNAPPER/GROUPER
Black Sea Bass J N/A J J J J E L J A E L J A
Bank Sea Bass N/A N/A N/A N/A N/A N/A N/A E L J A
Rock Sea Bass J N/A J J J J L J E L J A
Gag J J J J J J E L J A E L J A
Graysby N/A N/A N/A N/A N/A N/A N/A E L J A
Speckled Hind N/A N/A N/A N/A N/A N/A N/A E L J A

Yellowedge Grouper N/A N/A N/A N/A N/A N/A N/A E L J A

Coney N/A N/A N/A N/A N/A N/A N/A E L J A
Red Hind N/A N/A N/A N/A N/A N/A N/A E L J A
Goliath Grouper N/A N/A N/A N/A N/A N/A N/A E L J A
Red Grouper J N/A N/A N/A J N/A N/A E L J A
Misty Grouper N/A N/A N/A N/A N/A N/A N/A E L J A
Warsaw Grouper N/A N/A N/A N/A N/A N/A N/A E L J A
Snowy Grouper N/A N/A N/A N/A N/A N/A N/A E L J A
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Yellowmouth 
Grouper N/A N/A N/A N/A N/A N/A N/A E L J A

Black Grouper J N/A N/A N/A J N/A N/A E L J A
Scamp N/A N/A N/A N/A J A N/A N/A E L J A
Blackfin Snapper N/A N/A N/A N/A N/A N/A N/A E L J A
Red Snapper N/A N/A N/A N/A N/A N/A N/A E L J A
Cubera Snapper N/A N/A N/A N/A N/A N/A N/A E L J A
Lane Sanpper J N/A N/A N/A J N/A N/A E L J A
Silk Snapper N/A N/A N/A N/A N/A N/A N/A E L J A
Vermillion Snapper N/A N/A N/A N/A N/A N/A N/A E L J A
Mutton Snapper J N/A N/A N/A J N/A N/A E L J A
Gray Snapper J J J J J J  J A E L J A
Gray Triggerfish N/A N/A N/A N/A N/A N/A N/A E L J A
Yellow Jack J N/A J J J N/A J A E L J A
Blue Runner J N/A J J J N/A J A E L J A
Crevalle Jack J J J J J J J A E L J A
Bar Jack J N/A J J J J J A E L J A
Greater Amberjack N/A N/A N/A N/A N/A N/A E L J A E L J A
Almaco Jack N/A N/A N/A N/A N/A N/A E L J A E L J A
Banded Rudderfish N/A N/A N/A N/A N/A N/A E L J A E L J A
Atlantic Spadefish J N/A J J J J E L J A E L J A
White Grunt N/A N/A N/A N/A N/A N/A N/A E L J A
Tomtate N/A N/A N/A N/A N/A N/A N/A E L J A
Hogfish N/A N/A N/A N/A N/A N/A N/A E L J A
Puddingwife N/A N/A N/A N/A N/A N/A N/A E L J A
Sheepshead J A N/A J A J A E L J A J J A E L J A
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Red Porgy N/A N/A N/A N/A N/A N/A N/A E L J A
Scup N/A N/A N/A N/A N/A N/A E L J A E L J A
Blueline Tilefish N/A N/A N/A N/A N/A N/A N/A E L J A
Sand Tilefish N/A N/A N/A N/A N/A N/A N/A E L J A

MORE BELOW
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SMALL COASTAL 
SHARKS PROHIBITED SHARKS

Atlantic Sharpnose Shark
Finetooth Shark Sand Tiger
Blacknose Shark Bigeye Sand Tiger
Bonnethead Whale Shark

Basking Shark
LARGE COASTAL 
SHARKS White Shark

Silky Shark Dusky Shark
Tiger Shark Bignose Shark
Blacktip Shark Galapagos Shark
Spinner Shark Night Shark
Bull Shark Reef Shark
Lemon Shark Narrowtooth Shark
Nurse Shark Carribean Sharpnose Shark
Scalloped hammerhead Smalltail Shark
Great Hammerhead Atlantic Angel Shark
Smooth Hammerhead Longfin mako

Bigeye Thresher
PELAGIC SHARKS Sharpnose Sevengill shark

Shortfin Mako Bluntnose sixgill Shark
Porbeagle Bigeye Sixgill Shark
Thresher Shark
Oceanic Whitetip Shark
Blue Shark RESEARCH SHARKS

Sandbar Shark
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Department of Environmental Quality

Cape Fear River

N

Site Location

NCSPA
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Department of Environmental Quality

N
NCSPA

Eagle Island

Site Location
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Department of Environmental Quality

N

Cape Fear River 
Existing Turning Basin

NCSPA

Eagle Island
Site Location



5

Department of Environmental Quality

VIEW OF PROJECT SITE FACING EAST 
DCM AERIAL PHOTOGRAPHY OCTOBER 8, 2015

NCSPA
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Department of Environmental Quality

VIEW OF PROJECT SITE FACING EAST 
DCM AERIAL PHOTOGRAPHY MARCH 13, 2013

NCSPA
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Department of Environmental Quality

VIEW OF PROJECT SITE FACING WEST 
DCM AERIAL PHOTOGRAPHY JANUARY 29, 2013

Site Location

Cape Fear River 
Existing Turning Basin
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VIEW FROM PROJECT SITE FACING SOUTH  
DCM PHOTOGRAPHY AUGUST 24, 2015
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