e

US Army Corps
of Engineers

Wilmington District

Wilmington Harbor
Cape Fear River, NC

Dredged Material Management Plan

Alternative Formulation Briefing
Preconference Materials

Port of Wilmington, Cape Fear River, NC

October 2007







Wilmington Harbor
Cape Fear River, NC
Dredged Material Management Plan
Alternative Formulation Briefing
Preconference Material

Table of Contents

ITEM Page No.
Executive Summary
1 STUDY BACKGROUND.......cuitiiiiiiiiie ettt 1
1.1 AUTNOIIEY ceeii et 1
O o Tox 1T o PSR UPPRRTTPRRR 4
1.3 Incorporation By RefErenCe..........cccoiiiiiiiiiiiiii e 7
2 CURRENT DESCRIPTION OF EXISTING CONDITIONS, ASSUMPTIONS,
FUTURE WITHOUT PROJECT CONDITIONS, PROBLEMS,
OPPORTUNITIES, GOALS, OBJECTIVES,
AND CONSTRAINTS ...ttt sbre e e nstae e e e e snnaeeeeeenees 8
2.1 EXiSting CoNditiONS ........ccoiiiiiiiiiiiee e 8
2.1.1 Base Economic CoNdItiONS .........cceereeeeiiiiiiiiiiiiiieeeeeeesiiieeeeeee e e e e 12
2.1.2.1 Base Physical Conditions...........ccccceveeeiiiiiiiiiieeee e, 14
2.2  Problems, Needs and Opportunities ...........cccceeeericiviieieeneeeesssiiieee 14
2.3 KEY ASSUMPLIONS ....cciiieeiieiiciiiiieie e e e e e s e e e e e e e s e e nereare e e e e e e e e e nnnnees 15
2.4 Future Without Project Condition .............eeeeviiieriiiiiiiiiieiee e 15
2.5 B0AIS i 16
2.6 CONSIIAINTS....cieiiiieiiei et e e e e e e e e e e s naneeees 16
3 FORMULATION AND EVALUATION OF ALTERNATIVE PLANS .......... 16
3.1 Phase lll DMMP Alternatives Considered............cccccuvveeeeeeiiiiiiinnnen. 16
3.1.1 Plan DeSCHPLONS.....cccceeiiiiiiiiiiieee e e e e eecee e e e e e e s e e e e e e e e e nnnenees 16
3.1.2 No Action Plan (NO DMMP).......couiiiiiiiiiiiiieieee e 17
3.1.3 Eagle lsland...........coeviieiiiiiiiiieee e 17
3.1.3.1 Management of Eagle Island.............ccccccooiiiiiiiiiinnnnnnnnn, 18
3.1.3.2  BenefiCial USES .......coccuiiiiiiiiiiiee e 25
3.1.3.3 Capacity Reclamation System at Eagle Island................ 26
3.1.3.3.a Proposed Pilot Test at Eagle Island.............ccccccceeveeeennes 27
3.1.4 Sand Recycling from Horseshoe Shoal and Snows Marsh ............. 29
3.1.4.1 Disposal Areas (DA) 3and 4 .......ccccceeeeeeveiiciiiinneeeeeeeenns 29
3.1.4.1.1 DA-4 - Primary Sand Recycling Island ............cccccccoenne. 30
3.1.4.1.2 DA-3 — Secondary Sand Recycling Island....................... 31
Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing —Preconference Materials



3.0.4.2  Bird ISIANAS ...oneeee e 32

3.1.4.3 Sand Recycling Plan..........cccccceeiiiiiiiiiiieece e 32
3.1.5 Ocean Dredged Material DISPOSal ...........ccoeveeiiiiiiiiiiiiiiiee e 35
3.1.5.1 Wilmington Ocean Dredged Material Disposal Sites
(ODMDS) ..ttt 36
3.1.5.2 New Wilmington Ocean Dredged Material
DiSPOSAl SIE ....eeviiiiiiiie et 38
3.1.6 Nearshore Placement of Sand ..........ccccoviiviieiiiiiiie i, 41
3.2 DMMP Alternatives Eliminated..........ccccccoviiieeriiiiiiiee e 43
3.2.1 New Confined Disposal Facility (CDF), Federal Point Coast
Guard LORAN (Long Range Radionavigation) Station.................... 43
3.2.2 Mid-River Open-Water Disposal Site near Snows Cut..................... 45
3.2.3 Horseshoe Shoal Borrow Hole/Sediment Trap .......cccoccveeeeviiiieeeenne 47
3.2.4 CDF at Brunswick Nuclear Plant, Southport, NC...............cccceeeeeennn. 47
3.2.5 New CDFs in the Military Ocean Terminal, Sunny Point
(MOTSU) BUFfEr ZONE ..t 48
3.2.6 EAQIE ISIANG ....oooiiiiiiee e 56
3.2.6.1 Eagle Island EXpanSioN ..........ccccceeviiiiiiieeeeeee e 56
3.2.6.2 Eagle Island Dike Raises to Elevation 52 feet/62feet...... 61
3.2.7 Restoration and Dike Rehabilitation at DA-8 and DA-10 ................. 61
3.3 General Environmental Considerations............cccccvevviiieeeeiiiieene e 71
3.3.1 AQUALIC RESOUICES ....ovveeiieeeeeiiiiiiiiiee e e e e e e e seteee e e e e e e s e st e e e e e e e e aaans 71
3.3.2 Terrestrial RESOUICES .......ccoiiiiiiiiiiiei et 71
3.3.3 Endangered and Threatened SpecCies.........cccccccerreeeeieiiiiiiiieeeeeeennnns 71
3.3.4 Contaminated SEediMeNntS .............eeeviiiiiiiiiiiiiiiiee e 72
3.3.5 Wetlands and FIOOdPIAINS .........c.ouvviiiiieeeiiiiiiiiiee e 72
3.4  Costs of the Alternative Plans ...........ccccoviiiiiiiiiiee e 73
3.4.1 NO ACHON PIAN ...t 74
3.4.2 Eagle Island ... 74
3.4.3 Sand Recycling at DA-3 and DA-4 ........ccoocciiiiiiee e, 78
3.4.4 Beach DiSPOSaAl........c..uuuiiiiiiiiiiiiiiiiiiiee e 79
3.4.5 Small Nearshore Placement Area for Small Quantities of Sand
(G010 000 O 2 T RSP 82
3.4.6 Large Nearshore Placement Area for Large Quantities of
Sand (>100,000 CY)..uuvrieieiiiiiieeeeiieie e et nnes 82
3.4.7 Beneficial Use (Bird ISIands) ........cccceeeeeeiiiiiiiiiiiieee e 82
3.4.8 Summary (Least COSt aNalYSIS) ......cceeeeiiiiiiiiiiiiiiieee e 82
3.5  SUMMAry Of DMMP ....ccooiiiiiiiiiiiiiiieee et 85
Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing —Preconference Materials



3.5.1 Phase lll DMMP BaSe Plan ........c.ooeeoeeeeeeeee e 85

3.5.2 Planning ReqUIrEMENTS .........cueviiiieeiiiiiiiiieiiee e e 86
3.5.3 REAIESIALe ... 87
3.5.4 Studies and MOEIS..........ccuuuiiiiiee e 87
3.5.4.1  Shoaling ANalYSIS.......ccuuviiiiiiiiiie e 87
3.5.4.2 Groundwater Modeling ..........ccooccuviieeieeeeeiiciiieee e 90
3.5.4.3 SETTLE MOGEL.....cccoiiiiiieiiiiiiee e 90
3.5.4.4 Geotechnical StUAIES..........ccoeviviiiiiiieee e, 90
3.545 Risk and UNCertainty...........ccoueeeeiiimeeeenniiieeee s 91
POLICY ISSUES AND QUESTIONS......ccoiiiiiieieiiiee et 91
4.1  Disposal of Beach Quality Sand..............cccccuvrieieeeeiiiiiiiiieeee e 91
STATUS OF ENVIRONMENTAL COMPLIANCE ACTIONS,
COORDINATION, DOCUMENTATION ....ciiiiiiiiieeiiiieee et 93
5.1 NEPA Documentation and Coordination.............ccccvveeveeeeeeeiicvennnn. 93
5.2 CUltUral RESOUICES .......ccccciiiiieiiee e ettt e 94
5.3  AQUALIC RESOUITES ......oviiiiiiiiiiie ettt 94
5.4  Terrestrial RESOUICES .......ccccuviiiieeee e e 95
5.5 Endangered and Threatened SPECIES ..........occcuveeeiiiirieeiiiiieeee e 96
5.6  Recreation and Aesthetic RESOUICES..........ccceeeviiiiiiieeieeee e, 96
5.7 Contaminated SEdiMeNntS ..........cueeeiiiiiiiiiiiiiee e 97
5.8  Dredging Windows and Overflow Restrictions............ccccccceeevnvnnneen. 97
59 IMIEIGATION ... 98
5.10 USFWS Recommendations ............cccccuivieieeeeeiiiiiiiiieeeee e e eeseinneens 98
INDEPENDENT TECHNICAL REVIEW DOCUMENTATION.................. 100
6.1 PeerRevVIEW Plan ..........ccccvviiiiiii et 100
6.2 Independent Technical Review (ITR) .......cccoveeiiiiiiiiiiieeniee e 100
LEGAL REVIEW DOCUMENTATION.....ccciiiiiee e eeee e eeeee e 100
STATUS OF TECHNICAL ACTIVITIES ...ovviiiiiee e 100
8.1 Geotechnical ENQINEEIING ......cceuiiiiiiiiiiiiiiiiiee e eeiiiieeee e 100
8.2  Coastal ENQgINEEIING ......cccviiiiiiiie e ettt e e e e e 101
8.3 DESIgN SECHON ...eeeeiiiieeiiiiiiieeiee e 101
8.4  COStEVAIUALION .....ceveieeiiciieeee e 101
8.5  Navigation (ODMDS).......cccuuiiiiiiaeeeieiiiiee e 102
SPONSOR ..o ettt e e e a e e s e e e e a e e e anraaeaean 102
9.1  Sponsor ResponSIbIlitIeS ..........ccoiieiiiiiiiiiiiiice e 102
9.2  Sponsor Capability ..........cccuvrieireee e 102
Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing —Preconference Materials



10 PROJECT MILESTONES AND COMPLETION DATES ......ccooeiiiinee 102

11 STATUS OF MCACES ESTIMATE ...ooiiiiiiiiie e 103
12 REFERENCES ...ttt 103
13 PROJECT DELIVERY TEAM (PDT) MEMBERS.........ccccoiiiiiiiiniieceee, 105
FIGURES
FIGURE 1-1 Wilmington Harbor DMMP Framework ............ccccccvveeeeiiiiiiiiiieeeeeeenn, 2
FIGURE 1-2 Wilmington Harbor Phase Ill DMMP Study Area ..........cccoocvveeeininnen. 5
FIGURE 1-3 Wilmington Harbor — Location of Disposal Areas (Islands)................ 6
FIGURE 3-1 Eagle Island Confined Disposal Facility (CDF) ........ccccccevviiiiveennee. 18
FIGURE 3-2 DA-3 aN0 DA ..ottt 29
FIGURE 3-3 Locations of Proposed Nearshore Placement Sites.............cccccce..... 40
FIGURE 3-4 Coast Guard LORAN Station, River Road, Wilmington, NC............. 43
FIGURE 3-5 Proposed Mid-River Open Water Disposal Site..........cccccovcvvvveennne. 44
FIGURE 3-6 Proposed CDFs in the MOTSU Buffer Zone at Carolina Beach....... a7
FIGURE 3-7 FEMWATER gFid ....ccoviiiee i 49
FIGURE 3-8 MOTSU CDF Cross Section LOCAtIONS .........cuuvvreirvieeeeiniieeeessieen 50
FIGURE 3-9 Elevations Along Cross SEeCtioN 1 ........cccceeeiviiiiieeniiiiee e 50
FIGURE 3-10 Elevations Along CroSs SECHON 2 .......coeveeeviiiiiiiiiieeeee e 51
FIGURE 3-11 Salinity Concentration at Cross Section 1.............ccccoeeeeiiiinn. 52
FIGURE 3-12 Salinity Concentration at Cross Section 2.........cccccceveeeeeeeecivvneennnn. 52
FIGURE 3-13 Proposed Eagle Island Expansion North into Cells4 and 5........... 54
FIGURE 3-14 Proposed Restoration Plan for DA-8 ..........ccccovviieeee e, 65
FIGURE 3-15 Proposed Restoration Plan for DA-10.........cccccieeieieeiiiiiiiiiieeeeenn 66
FIGURE 3-16 Proposed Typical Cross-Section Plan for DA-8 and DA-10........... 67
TABLES

Table 1-1 Phase 11l Wilmington Harbor DMMP Alternatives ...........ccccccoeevinnnee. 3
Table 2-1 Summary of Current Dredging and Disposal Practices

for Wilmington Harbor ... 10
Table 2-2 Annual Waterborne Commerce (TONS) ......uvvvveeeeeviiiiiiiieeeeeeeeeeeeenne 13
Table 3-1 Wilmington Harbor Annual Summary of Dredging Quantities.......... 21
Table 3-2 Upper Harbor Management Plan .............ccccoevveeeei e, 23
Table 3-3 Sand Recycling Plan for Mid-River Reaches .............cccccccviiiinnnnnns 32
Table 3-4 Old Wilmington ODMDS Site Use by Year ........ccccccceveeeeeeiicnvvnennnnn. 35
Table 3-5 New Wilmington ODMDS Site Use by Year..........cccccuveeveeeeeiiinnee. 37
Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing —Preconference Materials

iv



Table 3-6
Table 3-7
Table 3-8
Table 3-9
Table 3-10

Table 3-11
Table 3-12

Table 3-13
Table 3-14

Table 3-15
Table 3-16
Table 3-17
Table 3-18
Table 3-19
Table 3-20
Table 3-21
Table 3-22
Table 3-23
Table 3-24
Table 3-25

Table 5-1

Average Annual Costs for Cell 4 Stockpiling with

$L4 M Mitigation COSt.....ueeiuriiiiireiieiiieee e s e ste et 59
Avg. Annual Costs for Cell 4 Stockpiling with

B4 M MItiIgAtioN COSL....cviiiiiieiiic e 60
Avg. Annual Costs of Eagle Island Alternatives.............cccccoovveennen. 60
Avg. Annual Costs for restoration of DA-8 .........cccceeveeeiiiiiiiiiieeeee, 63
Avg. Annual Costs of taking material from channels that normally
goes to DA-8 directly to ODMDS.........ccoooeeeeiiiiiiiiceee e, 64
Avg. Annual Costs for restoration of DA-10 .........cccccovvvciieriieennnnn. 65
Avg. Annual Costs of taking material from channels that normally
goes to DA-10 directly to ODMDS..........ccoovviiiiiiiiiiiiiiiiiiiieieeeeeeee 66
Comparison of costs for DA-8 and DA-10.........cceeeeviiiiiiiiieeeeeeeeeins 67
Avg. Annual Costs of disposal at Eagle Island until 2014

then INtO ODMDS ........uuuiiiiiiiiiiiiiii e 75
Avg. Annual Costs of hauling dry material from Eagle Island to the
ODMDS ... 76
Avg. Annual Costs of taking material from channels that normally
goes to Eagle Island directly to the ODMDS.............ccccvvvvveeeeeeeennn, 77
Avg. Annual Costs of Eagle Island Alternatives..............ccccocevveenenen. 78
Avg. Annual Costs of sand recycling at DA-3 and DA-4 .................. 79

Avg. Annual Costs for beach disposal from the Inner Ocean Bar ... 80
Avg. Annual Costs to take material that normally goes to beaches,

direCtly t0 ODMDS........ooiiiiiiiee et 81
Average Annual Costs for Wilmington Harbor Operation

ANA MAINTENANCE ......uviiiieee e ettt e e e e e e e rere e e e e e e e e e 84
Summary of Average Annual Costs for O&M of

WIlmINGton HarbOr...........vviieiii e 85

Summary of Alternatives Analysis for the Wilmington Harbor

Phase IIDMMP ..., 86
Wilmington Harbor Navigation Channel Shoaling Rates

1996 Feasibility StUAY ..........oueiiiiiiiiiieeee e 87
Wilmington Harbor Navigation Channel Shoaling Rates
Recommended for Phase Il DMMP Development............cccuvveeee.. 89
Wilmington Harbor Dredging Windows and Overflow

RESIICHIONS ... e e e 99

APPENDICES

APPENDIX A — 2000 Sand Management Plan

APPENDIX B — Geotechnical Engineering

APPENDIX C — Cost Estimates

APPENDIX D — Peer Review Plan

APPENDIX E — Eagle Island Dredge Disposal Area Dewatering Study
APPENDIX F — Acronyms and Explanation of Vertical Datum
APPENDIX G — Pertinent Correspondence

APPENDIX H —Independent Technical Review of AFB Read-Ahead

Wilmington Harbor DMMP, Cape Fear River, NC

Alternative Formulation Briefing —Preconference Materials
\'






DRAFT

Executive Summary

The U. S. Army Corps of Engineers, Wilmington District (CESAW) is responsible
for the maintenance of the Wilmington Harbor Federally authorized navigation
channel. Engineering Regulation (ER) 1105-2-100 mandates that a Dredged
Material Management Plan (DMMP) be developed for all federal navigation
projects to ensure that maintenance dredging activities are performed in an
environmentally acceptable manner, use sound engineering techniques, are
economically warranted, and that sufficient confined disposal facilities are
available for at least the next 20 years.

The study area for the Wilmington Harbor DMMP includes the nearshore Atlantic
Ocean area, including the bar channel and Wilmington Ocean Dredged Material
Disposal Site (ODMDS) at the mouth of the Cape Fear River to the upstream
limit of the Federal Project on the Northeast Cape Fear River, a distance of
approximately 38 miles (approximately 32 miles of river channel plus 6 miles of
ocean bar channel) (Figure 1-2).

This DMMP will address disposal requirements for maintenance of the authorized
Wilmington Harbor Federal navigation project. In general, future disposal actions
by private entities adjacent to the Federal project have been considered in this
analysis, however, future requests by private entities will be addressed on a case
by case basis when received.

The Wilmington Harbor Federal navigation project begins as the ocean bar to the
entrance of the Cape Fear River in southeastern North Carolina. Authorized
navigation channel dimensions are described as follows:

1) Bald Head Shoal Channel through Battery Island Channel (~2 miles)
consists of a required depth of -44 feet (-45 feet required in areas
containing rock) with an allowable overdepth of 2 feet to -46 feet,

2) Lower Swash Channel through the Anchorage Basin channel to the
Cape Fear River Memorial Bridge (~24.5 miles) and including the 1200
foot wide turning basin consists of a required depth of -42 feet (-43 feet
required in areas containing rock) with an allowable overdepth of 2 feet
to -44 feet,

3) From the Cape Fear Memorial Bridge up to 750 feet above the Hilton
Railroad Bridge on the Northeast Cape Fear River (~3.6 miles)
consists of a required depth of -38 feet (-39 feet required in areas
containing rock) with an allowable overdepth of 2 feet to -40 feet to
include the 800 foot wide turning basin located at the northern end of
fully developed areas of the City of Wilmington and

4) From 750 feet above the Hilton Railroad Bridge for approximately 1.3
miles to the project’s northern terminus to include the most northern
800 foot wide turning basin consists of a required depth of -34 feet (-35
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feet required in areas containing rock) with an allowable overdepth of 2
feet to -36 feet.

5) Authorized channel widths in the lower harbor vary along the project as
described above. On average the widths are 500-675 feet wide from
Bald Head Shoal up to the Cape Fear Memorial Bridge located at
approximate River mile 27.2 with nothing less than 400 feet in width.
The authorized width from the Cape Fear Memorial Bridge to the
project’s northern terminus is 250 feet wide.

The existing Wilmington Harbor ship channel extends through the approximate
center of the river and small islands border the channel for much of its length.
These islands were created by disposal of dredged material in open water prior
to the early 1970's (Figure 1-3). In addition to the Cape Fear River proper, and
the existing disposal islands, the study area also consists of lands on the east
(New Hanover County) and west banks (Brunswick County) of the River, the
beaches of southern New Hanover County and eastern Brunswick County and
the designated Wilmington Ocean Dredged Material Disposal Site (ODMDS).

The Wilmington Harbor navigation channel is divided into “reaches” or segments
of river and dredging methods and disposal options vary depending on the reach
location and quality of material to be dredged (Figure 1-2). Below is a summary
of current dredging methods and disposal locations utilized through initial
construction of the Wilmington Harbor-96 Act deepening project, moving from the
south end of the project at the Outer Ocean Bar to the northern limit of the
project, above Wilmington. Reach 3 of Bald Head Shoal Channel is dredged
annually by hopper dredge and deposited in the Wilmington ODMDS. Material
from Bald Head Shoal Channel reaches 1 and 2 and Smith Island Channel is
dredged with an ocean certified pipeline dredge or hopper dredge every other
year and pumped to the beach at either Bald Head Island or Oak Island in
accordance with the Sand Management Plan (SMP)(Appendix A) that was
incorporated in the Environmental Assessment, Preconstruction Modifications of
Authorized Improvements, Wilmington Harbor, NC, 2000. Material from Bald
Head-Caswell Channel, Southport Channel and Battery Island Channel is
dredged about once every 4 years by hopper dredge and deposited in the
ODMDS. Material from Snows Marsh Channel to Lower Big Island Channel is
dredged once every 2 years by bucket and barge or by hopper dredge and
deposited in the ODMDS. If nearby bird nesting islands, South Pelican Island and
Ferry Slip Island, are in need of sand due to erosion, material from Snows Marsh
Channel and Horseshoe Shoal Channel may be pumped to these islands by
pipeline dredge. Also, DA- 3 and DA-4 are alternative disposal areas available
for disposal of dredged material by pipeline dredge from Bald Head-Caswell
Channel through Horseshoe Shoal Channel. Upstream of Lower Big Island
Channel to the upstream limits of the project, dredging is performed by pipeline
dredge and material is pumped to the Eagle Island Confined Disposal Facility
(EI-CDF). Maintenance dredging in Upper Big Island Channel upstream through
Fourth East Jetty Channel is performed every 2 years. Between Channel and
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the Anchorage Basin are dredged annually. The project area upstream of the
Anchorage Basin to the upstream limits of the project is dredged about once
every 5 years.

A Preliminary Assessment is the first phase of the DMMP process and identifies
the need or lack thereof for a DMMP. Phase | of the Wilmington Harbor DMMP
process was the preparation of a Preliminary Assessment (PA), which was
completed in 1996. The PA identified significant problems with the continued
maintenance of Wilmington Harbor Federal navigation channel and concluded
that a long term management strategy that considered both maintenance and
new work dredging was needed. Immediately following the PA, a Phase |
DMMP study for the 38-foot Project, dated 1997 was completed as part of the
Operations and Maintenance (O & M) program. The main purpose of the Phase |
study was to define and document investigations needed to develop a long-term
management plan for the 38-foot project. A Phase Il DMMP study for the upper
portion of Wilmington Harbor was completed in June 2001. This study concluded
that dike heights at Eagle Island would have to be gradually raised to
accommodate future material from initial construction under the Wilmington
Harbor-96 Act deepening project (42-foot project) and maintenance dredged
material. Following the Phase 1| DMMP and with the prolonged initial
construction phase of the Wilmington Harbor-96 Act due to funding constraints, it
was determined in 2004 that an all-inclusive DMMP would be required to be
developed as part of the Wilmington Harbor- 96 Act Construction General
project. This comprehensive DMMP will ensure sufficient disposal capacity for a
20-year period beyond completion of the initial construction phase of the
authorized Wilmington Harbor-96 Act deepening project. Subject to funding, the
Wilmington Harbor-96 Act 42-foot project deepening is scheduled for completion
in 2011. Therefore, this DMMP considers dredge disposal requirements from
2011 through 2030. The DMMP is a planning document that ensures
maintenance dredging activities are performed in an environmentally acceptable
manner, use sound engineering techniques, and are economically justified. This
Phase Il Wilmington Harbor DMMP covers the entire Wilmington Harbor Project
(38 miles) and addresses dredging needs, disposal capabilities, capacities of
disposal areas, environmental compliance requirements, potential for beneficial
use of dredged material and indicators of continued economic justification.

This comprehensive DMMP for the Wilmington Harbor project has been
developed using a consistent and logical procedure by which dredged material
management alternatives have been identified, evaluated, screened, and
recommended so that dredged material placement operations are conducted in a
timely, environmentally sensitive, and cost-effective manner. The Phase Il
DMMP study began in the summer of 2004 with the formation of a Project
Delivery Team (PDT). The PDT is a multi-disciplinary, multi-agency team that is
responsible for the planning and development of this Phase Il DMMP. See
Section 13 for a complete list of PDT member. Initially, the PDT identified 29
potential alternatives (Table 1-1). Between 2004 and the fall of 2005, analysis

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing —Preconference Materials
ES-3



DRAFT

and screening had reduced the potential number of alternatives to 14. These 14
alternatives include modification to existing active sites, such as the Eagle Island
confined disposal facility (CDF), rehabilitation and restoration of previously used
disposal islands, such as DA-8 and DA-10, and the acquisition and construction
of new sites, especially in the mid-River area where upland disposal sites are
lacking. Alternatives also considered were beneficial uses, including beach
disposal, disposal on bird islands, recycling from upland sites and placement of
beach quality sand in designated areas within the nearshore zone.

Several alternatives have been eliminated for various reasons, including
significant environmental impacts, mitigation costs, lack of availability of land,
potential groundwater impacts, and lack of economic justification. These
alternatives include 1) A new upland confined disposal facility (CDF) at the Coast
Guard LORAN Station, Carolina Beach, 2) A CDF at the Brunswick Nuclear
Power Plant in Southport, NC, 3) A borrow hole/sediment trap in the Horseshoe
Shoal Reach, 4) CDFs in the buffer zone for Military Ocean Terminal Sunny
Point (MOTSU) at Carolina Beach, 5) Eagle Island Expansion northward into
Cells 4 and 5, 6) A 100-200 acre open water disposal site in the mid-River area
(near Snows Cut) and 7) Restoration of DA-8 and DA-10.

Alternatives that remain viable and warrant further investigation and analyses
during this DMMP development are: 1) Continued use of Eagle Island with plans
for dike raises to elevation 40 feet + 2 feet of overbuild, cell rotation, ditching,
and beneficial use, 2) Sand recycling from DA-3 and DA-4 in the mid-River, 3)
Disposal of material in the designated ODMDS, 4) Placement of small quantities
(<100,000 cubic yards) of sand in nearshore placement areas, 5) beach disposal,
and 6) Disposal of sand on the bird islands, and 7) Placement of large quantities
(1 maintenance cycle) of sand in a large nearshore placement area.

In summary, the Wilmington Harbor DMMP will recommend the continued use of
Eagle Island, DA-3 and DA-4, designated nearshore placement areas, the
beaches of Bald Head Island and Oak Island-Caswell, the bird islands, and the
ODMDS. The Phase Il DMMP recommendations provide adequate disposal
capacity for Wilmington Harbor for the next 20 years. The DMMP will not
recommend the construction of new upland sites or the restoration of previously
used inactive sites. Modifications to Eagle Island and restoration of the dikes at
Islands 3 and 4 will be required to provide adequate dredged material storage
capacity. Also, still under consideration is the expansion of Eagle Island
northward to include Cells 4 and 5 and adjacent property currently in private
ownership. Additionally, 3 nearshore placement areas are proposed to
accommodate small quantities of sand that may result from removal of shoals
following a storm. A large nearshore placement area is also being considered for
placement of large quantities of sand that could later be placed on nearby
beaches. Lastly, beneficial uses, such as disposal on bird islands and beaches,
should continue, as well as further investigation of additional beneficial uses,
especially beneficial uses of dredged material from Eagle Island.
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Although, the Phase Il of the Wilmington Harbor Comprehensive DMMP ensures
that dredged material disposal capacity exists for at least the next 20 years, the
DMMP shall be updated periodically as required by ER 1105-2-100 and Policy
Guidance Letter 47 (PGL 47), to identify any potentially changed conditions.
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1 STUDY BACKGROUND

1.1 Authority

The U. S. Army Corps of Engineers (USACE) Engineering Regulation (ER) 1105-
2-100 mandates that the USACE Districts develop a Dredged Material
Management Plan (DMMP) for all federal harbor projects where there is an
indication of insufficient disposal capacity to accommodate maintenance
dredging for the next 20 years. The DMMP is a planning document that ensures
maintenance-dredging activities are performed in an environmentally acceptable
manner, use sound engineering techniques, and are economically justified. A
DMMP addresses dredging needs, disposal capabilities, capacities of disposal
areas, environmental compliance requirements, potential for beneficial use of
dredged material and indicators of continued economic justification. Dredged
Material Management Plans ensure that sufficient placement capacity is
available for at least the next 20 years and they shall be updated periodically to
identify any potentially changed conditions.

With the signing of the Energy and Water Appropriations Bill on October 13,
1998, three separate projects (Wilmington Harbor - Northeast Cape Fear River
project, Wilmington Harbor - Channel Widening project, and Cape Fear -
Northeast Cape Fear Rivers project) were combined into one, the Wilmington
Harbor, NC - 96 Act project. The dredged material disposal facilities
improvements associated with maintenance of the existing navigation channel
were added to the deepening project. Therefore, Phase Il of the Wilmington
Harbor DMMP is being accomplished under authority of the Wilmington Harbor-
96 Act Construction General project.

In addition to ER 1105-2-100, three Policy Guidance memorandums provide
additional guidance regarding the preparation of DMMPs. They are: 1) Policy
Guidance Letter No. 40, dated March 1993, Development and Financing of
Dredged Material Management Studies, 2) Policy Guidance Letter No. 42, dated
March 1993. Additional Guidance on Financing of Dredged Material
Management Studies and 3) Policy Guidance Letter (PGL) No. 47, dated April
1998, Cost Sharing for Dredged Material Disposal Facilities and Dredged
Material Disposal Facility Partnerships. The DMMP for the Wilmington Harbor
project has been developed using a consistent and logical procedure by which
dredged material management alternatives have been identified, evaluated,
screened, and recommended so that dredged material placement operations are
conducted in a timely, environmentally sensitive, and cost-effective manner. The
overall framework for the Wilmington Harbor DMMP development is shown in
Figure 1-1.
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Preliminary Assessment (PA)
(1996)

Phase | (1997)
DMMP Study Requirements

v
Phase Il (2001)
Upper Portion of Wilmington
Harbor, Management Plan Study

A 4

Phase Il
Comprehensive Integrated Management
Plan (entire Harbor) and
Environmental Impact Statement or
Environmental Assessment

Scoping Detailed
Studies

Phase IV
Implementation

A 4

Phase V
5-year Periodic Review and Update

Figure 1-1 Wilmington Harbor DMMP Framework

Phase | of the DMMP process was the preparation of the Preliminary
Assessment (PA), which was completed by the U. S. Army Corps of Engineers,
Wilmington District (CESAW) in 1996. The PA identified significant problems
with the continued maintenance of Wilmington Harbor 38-foot project and
concluded that a long term management strategy that considered both
maintenance and new work dredging was needed. Immediately following the PA,
a Phase | DMMP study for the 38-foot project, dated 1997, was completed. The
main purpose of the Phase | study was to define and document investigations
needed to develop a long-term management plan. Specifically, the Phase |
DMMP identified dredged material management problems and opportunities, the
procedure used to identify alternatives, the methodology used to select
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alternatives for further analysis, work tasks and the costs and schedule to
perform those tasks. A Phase Il DMMP study was completed in June 2001,
however, this study only addressed the upper portion of Wilmington Harbor. The
most significant conclusion of the Phase Il study was that “at certain times the
now-planned dike heights (at Eagle Island) are not sufficient to retain the dredge
slurry with adequate freeboard.” Phase Il of the Wilmington Harbor DMMP is the
subject of this report and the final product of this phase will be a comprehensive,
integrated DMMP for the entire Wilmington Harbor Project as well as an
Environmental Impact Statement or Environmental Assessment (EIS or EA).
Subsequent phases of the DMMP process include implementation of the DMMP
with periodic review and update.

The Phase 1l DMMP study began in the summer of 2004. Initially, the Project
Delivery Team (PDT) brainstormed and identified 29 potential alternatives.
Between 2004 and the fall of 2005, analysis and screening had reduced the
potential number of alternatives to be investigated to 14 (Table 1-1). These
alternatives were further analyzed and this report summarizes the findings of that
analysis.
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# Alternative Status
1]Management Plan for Eagle Island, cell rotation / dike raises addressed in DMMP
2| Capacity restoration of existing CDFs by ocean disposal/beneficial use addressed in DMMP
3|Sand recycling at Islands 3 and 4 addressed in DMMP
4|Disposal of all Beach Compatible Material on Beach addressed in DMMP
5|New ODMDS addressed in DMMP
6]Create a nearshore disposal site for recycling sand to the beach addressed in DMMP
7]Use of scow or barge overflow to increase dredging efficiency addressed in DMMP
8]New CDF at U. S. Coast Guard LORAN site addressed in DMMP
9]Open water site mid-River near Snows Cut (100-200 acres) addressed in DMMP

10]Sand recycling from borrow hole in the channel near Horseshoe Shoal addressed in DMMP
11|CDF at Progress Energy's Brunswick Nuclear Plant (Southport) addressed in DMMP
12]New Eagle Island type CDF in MOTSU buffer area at Carolina Beach addressed in DMMP
13|New confined disposal facility on Eagle Island by expansion addressed in DMMP
14]Restoration of Islands 8 and 10 addressed in DMMP
15]Reduction of dredging area in Anchorage Basin eliminated in 2005
16| Dike restoration/rehab at all existing CDFs in River (all islands) eliminated in 2005
17]CDF at Progress Energy's power line right-of- way on River eliminated in 2005
18] Restore capacity at DA2 at MOTSU eliminated in 2005
19]Create CDF on west side of River for MOTSU security eliminated in 2005
20]Install training walls to create scour and reduce dredging volume eliminated in 2005
21]Agitation dredging to remove bottlenecks/emergency shoals eliminated in 2005
22]Use drag bar to remove high spots between dredging events eliminated in 2005
23|Pump fine-grained dredged material directly offshore of Carolina/Kure Beach |eliminated in 2005
24]Pump sandy dredged material directly to Carolina/Kure Beach eliminated in 2005
25]Build berm from dredged material around MOTSU for blast protection eliminated in 2005
26]Use dredging equipment that reduces water content of dredged material eliminated in 2005
27]Use dredged material to create a beneficial site similar to Island 13 eliminated in 2005
28|Use dredged material for embankment material on the new DOT bridge eliminated in 2005
29|Use dredged material to raise the USS NC Battleship parking lot eliminated in 2005

Table 1-1 Phase Il Wilmington Harbor DMMP Alternatives

1.2

Location

The study area for the DMMP includes the nearshore Atlantic Ocean area
(including the ocean bar channel and the EPA designated Wilmington Ocean

Dredged Material Disposal Site (ODMDS)) at the mouth of the Cape Fear River
to the upstream limit of the Federal Project on the Northeast Cape Fear River, a
distance of approximately 38 miles (Figure 1-2). The existing Wilmington Harbor
ship channel extends through the approximate center of the river and small
islands border the channel for much of its length (Figures 1-2 and 1-3). These
islands were created by disposal of dredged material in open water prior to the
early 1970's. In addition to the Cape Fear River, proper, and the existing
disposal islands, the study area also consists of lands on the east (New Hanover
County) and west banks (Brunswick County) of the River, the beaches of
southern New Hanover County and eastern Brunswick County (Figures 1-2 and
1-3).
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1.3 Incorporation by Reference

The U.S. Army Corps of Engineers (USACE) has produced a number of
environmental and planning reports which describe Wilmington Harbor Federal
navigation, its ongoing and proposed improvements, the details of dredging and
disposal operations required for its construction and maintenance, and the
environmental aspects of the project. These documents are cited in the
References in Section 15.00. Five of these reports which contain extensive
background information are listed below and are incorporated by reference.

e U.S. Army Corps of Engineers, Wilmington District. 1989. Final Environmental
Impact Statement (FEIS). Long-Term Maintenance of Wilmington Harbor,
North Carolina (http://www.saw.usace.army.mil/wilmington-harbor/main.htm).
This document describes project history, physical and biological attributes of
the harbor, dredging and disposal methods and alternatives, capacities and
estimated life expectancies of disposal areas, and anticipated environmental
impacts of harbor maintenance.

e U.S. Army Corps of Engineers, Wilmington District. 1996. Final Feasibility
Report and Environmental Impact Statement on Improvement of Navigation,
Cape Fear - Northeast Cape Fear Rivers Comprehensive Study, Wilmington,
North Carolina, Volumes I, II, and i
(http://www.saw.usace.army.mil/wilmington-harbor/main.htm). This report
provides a more current overview of Wilmington Harbor in terms of planned
improvements that have been implemented up-River through the Anchorage
Basin as of this date and are scheduled to be fully implemented by 2011
(subject to funds availability), which is the basic condition for this DMMP and
environmental concerns related to their construction, particularly salinity
intrusion due to channel deepening and underwater blasting for removing rock
in the channel bottom.

e U.S. Army Corps of Engineers, Wilmington District. 1996. Preliminary
Assessment, Dredged Material Management Plan (DMMP), Wilmington
Harbor, NC.

e U. S. Army Corps of Engineers, Wilmington District. 1997. Dredged Material
Management Plan, Phase | Study, Wilmington Harbor, NC.

e U.S. Army Corps of Engineers, Wilmington District. 2000. Environmental
Assessment, Preconstruction Modifications of Authorized Improvements,
Wilmington Harbor, NC (http://www.saw.usace.army.mil/wilmington-
harbor/main.htm).

e U.S. Army Corps of Engineers, Wilmington District. 2001. Phase |l Dredged
Material Management Plan Study, Volumes |-V, Upper Portion of
Wilmington Harbor, NC.
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The Phase Il Comprehensive DMMP and National Environmental Policy Act
(NEPA) document (EIS or EA) will provide information that is immediately pertinent
to the new proposed actions and will not repeat the information incorporated by
reference.

2 CURRENT DESCRIPTION OF EXISTING CONDITIONS,
ASSUMPTIONS, FUTURE WITHOUT PROJECT CONDITIONS, PROBLEMS,
OPPORTUNITIES, GOALS, OBJECTIVES, AND CONSTRAINTS

2.1 Existing Conditions

The State of North Carolina began navigation improvements in the Cape Fear
River in 1822 and continued until 1829 when the Federal government assumed
these responsibilities. Until 1870, harbor improvements and maintenance were
sporadic, but have been conducted continuously since then. Channel depths and
widths have been gradually increased to accommodate the increasingly larger
ships calling at the Port. Recent harbor improvements authorized under the
Wilmington Harbor-96 Act deepening project have been designed to alleviate
navigation constraints that often require larger vessels to travel light-loaded or to
wait for high tide.

The Wilmington Harbor Federal navigation project begins as the ocean bar to the
entrance of the Cape Fear River in southeastern North Carolina. Authorized
navigation channel dimensions are described as follows:

1. Bald Head Shoal Channel through Battery Island Channel (~2 miles)
consists of a required depth of -44 feet (-45 feet required in areas
containing rock) with an allowable overdepth of 2 feet to -46 feet,

2. Lower Swash Channel through the Anchorage Basin channel to the
Cape Fear River Memorial Bridge (~24.5 miles) and including the
1200 foot wide turning basin consists of a required depth of -42 feet
(-43 feet required in areas containing rock) with an allowable
overdepth of 2 feet to -44 feet,

3. From the Cape Fear Memorial Bridge up to 750 feet above the Hilton
Railroad Bridge on the Northeast Cape Fear River (~3.6 miles)
consists of a required depth of -38 feet (-39 feet required in areas
containing rock) with an allowable overdepth of 2 feet to -40 feet to
include the 800 foot wide turning basin located at the northern end of
fully developed areas of the City of Wilmington and

4. From 750 feet above the Hilton Railroad Bridge for approximately 1.3
miles to the project’s northern terminus to include the most northern
800 foot wide turning basin consists of a required depth of -34 feet (-
35 feet required in areas containing rock) with an allowable
overdepth of 2 feet to -36 feet.
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5. Authorized channel widths in the lower harbor vary along the project
as described above. On average the widths are 500-675 feet wide
from Bald Head Shoal up to the Cape Fear Memorial Bridge located
at approximate River mile 27.2 with nothing less than 400 feet in
width. The authorized width from the Cape Fear Memorial Bridge to
the project’s northern terminus is 250 feet wide.

The existing Wilmington Harbor ship channel extends through the approximate
center of the river and small islands border the channel for much of its length.
These islands were created by disposal of dredged material in open water prior
to the early 1970's (Figure 1-3). In addition to the Cape Fear River proper, and
the existing disposal islands, the study area also consists of lands on the east
(New Hanover County) and west banks (Brunswick County) of the River, the
beaches of southern New Hanover County and eastern Brunswick County and
the designated Wilmington Ocean Dredged Material Disposal Site (ODMDS).

The Wilmington Harbor navigation channel is divided into “reaches” or segments
of river and dredging methods and disposal options vary depending on the reach
location and quality of material to be dredged (Figure 1-2). Maintenance
dredging in Wilmington Harbor is currently performed by varying methods
depending on the location of the River reach and disposal of maintenance
dredged material from the Harbor varies based on sediment quality and location.
Table 2-1, below, contains a summary of all current maintenance dredging
activities and includes dredging and disposal methods, sediment volumes,
dredging frequency, and sediment classification. Sediment classification is based
on the Engineering Unified Soil Classification System. Sand is described as a
material where 50 % or more of the material lies between the number 4 sieve
(4.76 mm) and the number 200 sieve (0.074mm). Silty sand is defined has a
sand material with more than 12% of the material (silt) passing the number 200
sieve. Beach disposable sand is defined as sand material with less than 10%
passing the number 200 sieve.
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Shoaling Cubic

Frequency of

Sediment Type

Reaches |Channel Reaches Yards per Year dredging (years) | Disposal Location Dredge Type

Upstream Limits of Project to 750 ft
Upper above Chemserve 12,600 5 Eagle Island Cells 2/3 pipeline silt
Upper 750 ft above Chemserve to NC 133 Bridge 70,600 5 El Cell 2/Cell 3 pipeline silt
Upper NC 133 Bridge to Cape Fear Mem Bridge 14,100 5 El Cell 2/Cell 3 pipeline silt
Upper Anchorage Basin 1,168,100 1 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Between Channel 84,200 1 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Fourth East Jetty 19,600 2 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Upper Brunswick 17,100 2 El Cell 1/Cell 2 pipeline silt
Upper Lower Brunswick 29,800 2 El Cell 1/Cell 2 pipeline silt
Mid River |Upper Big Island 22,500 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Big Island 35,900 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Keg Island 34,100 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Upper Lilliput 48,900 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Lilliput 43,000 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Upper Midnight 107,000 2 ODMDS/DA-8 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Midnight 25,500 2 ODMDS/DA-8 B&B or Hopper, Pipe. sandy silt
Mid River |Reaves Point 21,200 2 ODMDS/DA-8 B&B or Hopper, Pipe. silty sand
Mid River |Horseshoe Shoal 45,900 2 Bird Island/DA-3/4 pipeline sand
Mid River |Snows Marsh 21,800 2 Bird Island/DA-3/4 pipeline sand
Mid River |Lower Swash 12,000 2 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB |Battery Island 25,300 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB  [Southport 0 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB |Baldhead-Caswell 11,000 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB |Smith Island 257,800 2 BHI/CB/WOI beaches Pipeline sand
Inner OB |Ocean Bar Entrance Channel 545,000 2 BHI/CB/WOI beaches Pipeline sand & silt
Outer OB |Ocean Bar Outer Channels 538,000 1 ODMDS Hopper silt

TOTAL 3,211,000

El = Eagle Island, ODMDS = Ocean Dredged Material Disposal, BHI=Bald Head Island,CB=Caswell Beach,WOI=West Oak Island, B & B = Bucket and Barge

Table 2-1 Summary of Current Dredging and Disposal Practices for Wilmington Harbor
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As shown in Table 2-1, material from the Outer Ocean Bar (Reach 3 of Bald Head
Shoal) Channel is dredged annually by hopper dredge and deposited in the
Ocean Dredged Material Disposal Site (ODMDS). Material from the Inner Ocean
Bar Channel (Bald Head Shoal Channel reaches 1 and 2) and Smith Island
Channel is dredged with an ocean certified pipeline dredge every other year and
pumped to the beach at either Bald Head Island or Oak Island in accordance with
the Sand Management Plan (SMP)(Appendix A) that was incorporated in the
Environmental Assessment, Preconstruction Modifications of Authorized
Improvements, Wilmington Harbor, NC, 2000. The 2000 SMP is based on a 6-
year cycle and remains in effect until the Phase Il DMMP is completed.

Although the Phase 11l DMMP may not recommend any changes to the 2000
SMP, the Phase Il DMMP will supersede the Sand Management Plan. Material
from Bald Head-Caswell Channel, Southport Channel and Battery Island
Channel is dredged about once every 4 years by hopper dredge and deposited in
the ODMDS. Material from Snows Marsh Channel to Lower Big Island Channel
is dredged once every 2 years by bucket and barge or by hopper dredge and
deposited in the ODMDS. If nearby bird nesting islands, South Pelican Island and
Ferry Slip Island, are in need of sand due to erosion, material from Snows Marsh
Channel and Horseshoe Shoal Channel may be pumped to these islands by
pipeline dredge. Also, DA-3 and DA-4 are alternative disposal areas available for
disposal of dredged material by pipeline dredge from Bald Head-Caswell
Channel through Horseshoe Shoal Channel. Upstream of Lower Big Island
Channel to the upstream limits of the project, dredging is performed by pipeline
dredge and material is pumped to the Eagle Island Disposal Area. Maintenance
dredging in Upper Big Island Channel upstream through Fourth East Jetty
Channel is performed every 2 years. Between Channel and the Anchorage
Basin are dredged annually. The project area upstream of the Anchorage Basin
to the upstream limits of the project is dredged about once every 5 years. A new
turning basin is proposed in the Northeast Cape Fear River above the Hilton
Railroad Bridge. If that basin is authorized and constructed, maintenance will be
included as part of the Phase 1ll DMMP. Disposal of dredged material from the
NECFR will either be at Eagle Island or in the ODMDS.

Consent Agreements. Consent Agreements are agreements between the U.S.
Army Corps of Engineers and an outside customer that gives that customer the
permission to use a Corps disposal area for placement of dredged material. The
following requirements must be met by an applicant before a consent agreement
is issued: hydrographic survey of the area to be dredged, a topographic survey
of the disposal area proposed for use, a sediment sample analysis, a map
showing sediment sample locations, a Coastal Area Management Act (CAMA)
Permit, quantity calculations for the material to be dredged, pre-work and post-
work surveys of the disposal area, and payment of applicable fees, including a
charge of $2.50 per cubic yard for the dredged material and Real Estate fees
totaling $1300. All information regarding Consent Agreements and specific
requirements may be found at: http://www.saw.usace.army.mil/nav/consent/.
Consent Agreements are good for one year or one dredge event, which ever
comes first. Regarding Consent Agreements, there is no requirement that
proposed dredging must be in the interest of navigation.
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In 2005 and 2006 the Wilmington District has averaged 3 consent agreements a
year in the vicinity of the Wilmington Harbor Federal navigation project for an
average of 8,800 cubic yards per consent or 26,400 cubic yards per year. These
most recent Consent Agreements were issued for disposal in the Eagle Island
disposal area and the volumes were considered in the future development and
management of Eagle Island

211 Base Economic Conditions

Historic Commerce. In the period from 1980 to 2003, the controlling depth in
Wilmington Harbor was limited to 38 feet. From 1980 to 2003, total tonnage in
the Harbor ranged from 5 to 8 million tons and from 1993 through 2003 remained
consistently about 8 million tons (Table 2-2). The 42-foot project was completed
approximately 3800 feet downstream of the Cape Fear Memorial Bridge in
January 2004. Tonnage in the first two years of the partially completed 42-foot
project has run about 9.4 million each year. The recent announcement of
additional container service, along with additional growth in the region, should
result in reported tonnage exceeding 10 million tons in 2007 and later years.
Approximately 90 percent of the total commodity tonnage carried in recent years
include the categories of (1) petroleum products, including asphalt; (2) industrial
chemicals and fertilizer materials; (3) pulp, paper, and allied products; (4) non-
metallic minerals, including gypsum, salt, and cement; and (5) iron and steel
products and chrome ore. The largest tonnage of a single commodity group
handled in 2005 was petroleum products, including gasoline, diesel fuel, and
heating oil. The next largest was chemicals and related products, which includes
paraxylene, a feedstock for two local dimethyl terephthalate (DMT) plants. DMT
is a raw material used in the production of polyester fibers. The Port of
Wilmington is the 20™ largest Tanker port in the United States, the 14™ largest
Product Tanker port, and the 13" largest General Cargo port.

The annual waterborne commerce for Wilmington Harbor for the period
since 1980 is presented in Table 2-2.
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Calendar Waterborne
Year Commerce (Tons)
1980 8,402,029
1981 8,434,798
1982 5,960,350
1983 5,123,292
1984 5,797,706
1985 5,632,063
1986 6,806,915
1987 7,928,981
1988 8,347,779
1989 6,781,891
1990 6,814,000
1991 7,175,000
1992 7,226,000
1993 7,813,000
1994 7,913,000
1995 8,111,000
1996 8,121,000
1997 8,131,000
1998 8,030,000
1999 7,604,000
2000 7,788,000
2001 7,287,000
2002 7,460,000
2003 7,784,000
2004 9,478,000
2005 9,328,000

Table 2-2 Annual Waterborne Commerce (Tons).

About 85 percent of the commerce in the harbor is deep-draft oceangoing trade.
This amount is divided between 5 million tons of foreign trade and 3 million tons
of coastwise receipts. The principal liquid bulk commodities are petroleum
products, industrial chemicals, and molasses. The major dry bulk commodities
are fertilizer materials, gypsum, chrome ore, salt, and building cement. The main
containerized and general cargo commodities are wood pulp, tobacco, farm
products, paper products, steel, lumber, DMT, furniture, textiles, machinery, and
electronics.

The Military Ocean Terminal at Sunny Point (MOTSU) is located in Wilmington
Harbor about 25 miles south of the City of Wilmington, on the west bank of the
Cape Fear River in Brunswick County, about 5 miles north of the town of
Southport, NC. The Military Ocean Terminal at Sunny Point, N.C. (MOTSU) is
the primary ammunition terminal supporting the European theater and southwest
Asia. lItis the first deep water port in the U. S. designed specifically for the safe
transshipment of munitions and related hazardous cargo and the only terminal in
the continental U. S. that is equipped to safely handle large volumes of
containerized ammunition (MOTSU 1994) And handles shipments of military
cargo, including hazardous cargo and explosives. The Port of Wilmington is also
designated as a strategic port and handles the loading of military cargo for the
Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials
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Department of Defense. Military cargo is exempt from reporting to the
Waterborne Commerce Statistics Center and would not have to be included in
any vessel and commodity data reported.

Value of Commodities. In the data from 2003, Wilmington Harbor reported
commodities handled of 957 million dollars worth of exports and 1.243 billion
dollars worth of imports. This commerce, along with coastwise shipments and
receipts is required to pay into the Harbor Maintenance Trust fund (HMTF), which
is assessed at a rate of 0.125 per cent on the value of the commodity. The
HMTF currently has an estimated surplus of about 4 billion dollars.

2.1.2.1 Base Physical Conditions

The Cape Fear River has a long and active history as one of the earliest and
most significant waterways in North Carolina. In the project area, net river
discharges are downstream (north to south), however, the River is tidal
throughout so it actually flows in both directions. The existing Wilmington Harbor
ship channel extends through the approximate center of the river and small
islands border the channel for much of its length. These islands were created by
disposal of dredged material in open water prior to the early 1970's. Since the
early 1970's, most of the disposal islands have been diked for disposal of
dredged material; therefore, most of these terrestrial habitats are maintained in
an early stage of succession. Salt marsh borders most of the disposal islands
and mainland in the project area.

Tides in the area are semi-diurnal and the mean tidal range varies from about 4.9
feet at Bald Head Island to about 1 foot as far upstream as Lock & Dam 1, which is
located about 65 miles above the Cape Fear River mouth. Regular reversals of
flow occur with each tidal cycle except during periods of high fresh water flow. The
salinity of the area varies due to many factors including freshwater inflow, tidal
action, and wind. Salinity may range from fresh (0 parts per thousand, or ppt) in
the upper harbor to seawater (35 ppt) in the lower river and nearshore ocean. The
average flow rate of the Cape Fear River at its mouth is about 9,700 cubic feet per
second.

The sediment types in the harbor generally consist of silt, sandy silt, and silty
sand with some clay and peat. These alluvial soils are interbedded, generally
unconsolidated, and relatively soft. The subsurface sediments are generally silty
sands. Sand is defined as grain size between 0.07 and 5.0 mm while silt and
clay measures less than 0.07 mm in diameter (USACE 1994). Table 2-1 lists
river sediment characteristics by channel.

2.2 Problems, Needs and Opportunities

The most obvious problem relative to the long-term maintenance of Wilmington
Harbor is the fact that we annually remove approximately 3.2 million cubic yards
of material from the Harbor and we currently do not have a formal plan in place
that ensures that sufficient placement capacity is available for the next 20 years.
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Current maintenance disposal practices, without modification, will result in the
need for “new” or expanded disposal sites or modified disposal options
(beneficial uses), especially in the Upper Harbor, by 2014.

Environmental stewardship is a continual goal of the USACE. We are continually
challenged to determine how to conduct our work more cost efficiently without
adversely impacting the environment. Therefore, this Phase 11l Dredged Material
Management Plan is being developed as the most flexible, engineeringly sound,
economically justified plan that can be reasonably implemented at this time,
which is consistent with environmental laws, regulations, and goals.

2.3 Key Assumptions

The key assumptions made for this study are that the present physical and social
trends occurring from the recent past until the present will continue into the 20-
year project life, beginning in 2011 and going through 2030.

The descriptions of the DMMP alternatives (Section 3) include technical
assumptions regarding the size, configuration, material requirements, in-place
volume, and other parameters used to estimate quantities for cost estimating and
site capacity determinations.

We assume that the North Caroline State Port in Wilmington will remain viable
and that maintenance of Wilmington Harbor will continue indefinitely to currently
authorized project depths. We also assume that there will continue to be a
demand for recreational and commercial boating and fishing throughout the study
area.

2.4 Future Without Project Condition

The base year for DMMP is 2011. The base year is defined as the first
Operations and Maintenance (O & M) cycle following completion of Wilmington
Harbor-96 Act deepening project, which is scheduled for completion in 2011,
subject to availability of funds. The future without project condition is based on a
Wilmington Harbor 96-Act post deepening. Navigation channel dredging for
deepening was initiated in August 2000 and deepwater to the port was achieved
by March 2004. Although several reaches addressed in the Wilmington Harbor-
96 Act project have been deepened, the deepening project is not yet complete.
The future without project condition assumes that existing disposal practices
would continue, that existing sites would not be modified or expanded, with the
exception of the raise of Eagle Island dikes to elevation 40 feet+2 feet msl of
overbuild to account for settlement, and no new sites would be constructed. The
current dredged material disposal methods, as described in Table 2-1 would
continue as long as the currently used disposal sites remain viable. It should be
noted that the shoaling quantities shown in Table 2-1 are the same as those
shown in Table 3-25, Wilmington Harbor Navigation Channel Shoaling Rates
Recommended for Phase Ill DMMP Development. In summary, the future
without project condition is that all dredged material from Wilmington Harbor
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would continue to be placed on Eagle Island until it reaches capacity in 2014, on
Disposal Areas 3 and 4, the bird islands, nearby beaches or in the ODMDS.

25 Goals

Identification and consideration of the problems, needs, and opportunities of the
study area in the context of Federal authorities, policies, and guidelines resulted
in the establishment of the following goals:

e Develop a 20-year plan for disposal of dredged material from Wilmington
Harbor that is economically warranted, cost effective, environmentally
acceptable and uses sound engineering techniques (ER 1105-2-100).

e Increase navigation efficiency (decrease channel maintenance costs)

e Develop solutions that are protective of the environment through
avoidance or minimization of impacts to cultural resources and natural
resources, including fisheries, invertebrates, shorebirds, marine fish,
marine mammals, and their habitats.

2.6  Constraints

e Applicable Federal and State laws

e Current limits of knowledge, information, technology and predictive ability

3 FORMULATION AND EVALUATION OF ALTERNATIVE PLANS

3.1 Phase Ill DMMP Alternatives Considered

3.1.1 Plan Descriptions

The Federal standard for dredged material disposal alternatives is defined at 33
C.F.R. 8§ 335.7. The federal standard is the dredged material placement
alternative(s) identified by USACE that represents the least costly alternatives
consistent with sound engineering practices and meeting the environmental
standards established by the 404(b)(1) evaluation process or ocean dumping
criteria.

The objectives of the plans are to provide the least cost, environmentally
acceptable alternative for disposal of maintenance dredged material from
Wilmington Harbor for 20 years, beginning in 2011. All plans were formulated
and categorized based on various reaches within the Harbor. From south to
north, the Harbor portions are categorized as the Outer Harbor (Ocean Bar),
Inner Harbor (Ocean Bar), Mid-River (Harbor) and Upper Harbor (Table 2-1).
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This section presents a detailed description of the alternatives that have been
developed for evaluation in the DMMP and a brief description of alternatives that
were eliminated from further study and the justification for their elimination.
Existing sites are those sites that are currently permitted and active.

3.1.2 No Action Plan (No DMMP)

The “No Action” alternative is used as a basis for comparison to the
recommended plan. Because the proposed action is to develop a plan to ensure
dredged material disposal capacity for 20 years, the consequences of no action
(i.e. no plan to ensure sufficient dredged material placement capacity from 2011
to 2030) are particularly important because they define the need for the DMMP.
This alternative consists of a continuation of the current maintenance dredging
with placement of the dredged material at existing disposal sites without
modification. This would include disposing of all Upper Harbor material at the
Eagle Island CDF until it reaches capacity in 2014, then taking all Upper Harbor
material to the ODMDS.

In the absence of a DMMP, future disposal practices are assumed, not formally
planned and documented nor necessarily implemented. The No Action Plan
would ensure that a 20-year disposal capacity exists for Wilmington Harbor with
all fine-grained dredged material going to the ODMDS and all beach compatible
sand going to the bird islands, DA-4 or the beaches of Baldhead Island and Oak
Island-Caswell.

3.1.3 Eagle Island

Since the early 1900’s the upper portion of Wilmington Harbor has been dredged
using a hydraulic cutterhead pipeline dredge with disposal of the dredged
material in disposal areas located adjacent to the channel. The Eagle Island
CDF, located on the peninsula between the Cape Fear and Brunswick Rivers
south of Highway 17 (Figures 1-2 and 3-1), has been the primary disposal site for
dredged material from the upper portion of Wilmington Harbor. The Eagle Island
CDF is located on a 1,473-acre tract owned by the U.S. Army Corps of
Engineers. The property was acquired from the United States Marine
Commission, which had condemned the property in the 1940’s for use as part of
a ship storage facility. The original property boundary for the site was defined by
a series of rivers and creeks, some of which still exist and still serve as property
boundaries for the site. Eagle Island dikes were initially constructed in the late
1970’s and now encompass approximately 740 acres of diked uplands, which
originally was tidal marsh and included several creeks. Over successive years of
dredging, the creeks were filled and the confined disposal facility was created.
Outside of the existing CDF dikes, the majority of acreage within the 1,473-acre
tract is considered jurisdictional wetlands. Historically the site was divided into
two cells, a north and a south cell; however, as part of the recent improvement to
the CDF, the north cell was subdivided into two cells of approximately equal size.
Therefore, the existing Eagle Island CDF currently consists of three cells; Cell 1,
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Cell 2, and Cell 3 with diked areas of approximately 220, 260 and 260 acres,
respectively.

A Phase || DMMP for the upper portion of Wilmington Harbor was completed in
June 2001. Wherever possible, the current Phase [Il DMMP evaluation builds on
the conclusions of the 2001 DMMP. The primary difference between this current
evaluation and the 2001 DMMP is in the anticipated dredging volumes. In the
years between the completion of the 2001 DMMP and the present, the
Wilmington District has experienced a fairly substantial increase in dredging
volumes due to the Wilmington Harbor-96 Act improvements (deepening from 38
to 42 feet).

3.1.3.1 Management of Eagle Island

Eagle Island is currently being operated in a three-cell configuration. As shown
in Table 3-1, cells are utilized for disposal on a rotating basis and dikes are
scheduled to be raised to 40 feet (+ 2 feet) msl as follows: Cells 1 and 3 by 2010
and Cell 2 by 2012. A photograph of Eagle Island is shown below on Figure 3-1.

The anticipated future shoaling volumes and dredging frequencies have been
combined in Table 3-2 and were used to estimate capacity requirements. No
volumes are shown for the reaches north of the Anchorage Basin in 2011 since
deepening of those reaches would have just been completed in 2011. As a
baseline, a schedule of cell utilization and dike raises was prepared for the
current three cell operating procedure at Eagle Island. There was an effort to
introduce as much flexibility as possible into the operation, so that if the original
plan needs to be changed, a change can be easily made. The schedule makes
dry material available for dike building and repairs most years.
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Figure 3-1 Eagle Island Confined Disposal Facility (CDF) (2007 photo)

Draining of surface water is the first step in drying the dredged material and
ditching is the next step. Numerous cycles of ditching are recommended in the
schedule. In addition, reestablishment of ditches is recommended after borrow
operations to maintain drainage. The baseline schedule indicates that dry
material will be available for sale and/or beneficial use in Cell 1 as early as 2012.
The demand for the dredged material is unknown. Another consideration is that
without a separate area for spreading, drying, and stockpiling material, large
amounts of material that are sufficiently dry to handle and haul away will not be
available. The baseline schedule is based on small amounts of material being
removed each year. If there is a significant demand for the material, Cell 1 could
be ready for disposal much earlier than indicated in the schedule.

The remaining life of Eagle Island appears limited due to the poor foundation that
exists beneath the dikes, which make dike raises beyond the planned 40 feet + 2
feet msl unlikely. Extremely soft foundation conditions at Eagle Island will limit
the practical height the dike can be raised. Stability calculations based on
available subsurface information reveal that the dike could reach unstable
conditions near elevation 42 feet msl, resulting in a failure of the dike towards the
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outside of the dike into adjacent waters and wetlands of the Cape Fear or
Brunswick Rivers. This would adversely impact to the environment and result in
interruption of dredging operations.

Consequently, this limit on the maximum dike elevation, due to stability concerns,
will result in reaching maximum storage capacity in 2014, at which time dredged
material from the Upper Harbor will be transported to the ODMDS. It should be
noted that the fine-grained material from all Harbor reaches has been tested and
is suitable for disposal in the ODMDS. A schedule of disposal that considers the
capacity limitations at Eagle Island is presented in Table 3-1. A geotechnical
investigation focused on determining the maximum practical dike height possible
is underway to fully evaluate the remaining capacity at Eagle Island. Also, a plan
for the management of Eagle Island after it reaches capacity is under discussion.
Various options exist. Potential beneficial uses of the dredged material are being
investigated although a user of large quantities of material has not yet been
identified. Once capacity is reached, Eagle Island would still have enough
capacity to accommodate small amounts of dredged material from areas such as
the Corps of Engineers, Engineer Yard basin or areas covered by Consent
Agreements. Further discussion of the baseline schedule is found in Section 3.2
DMMP Alternatives Eliminated.

As previously stated, in order to extend the life of Eagle Island, beneficial uses of
the dredged material are being considered. Drying of the material is needed to
facilitate removal and transport of materials. The properties of the fine-grained
soil mean that it takes a year or more for it to dry to a workable state. The depth
of drying may vary from 3 inches to 12 inches. The depth and rate of drying are
dependent on many variables such as weather, vegetation, ditching, and material
type. Therefore, numerous cycles of ditching are recommended in the schedule.
In addition, reestablishment of ditches is recommended after borrow operations
to maintain drainage. The baseline schedule indicates that dry material from Cell
1 will be available for beneficial use as early as 2012. At this time, the potential
uses of the dredged material are unknown; however, potential beneficial uses are
discussed in more detail in Section 3.1.3.2. The baseline schedule is based on
small amounts of material being removed each year. It should be noted that
large amounts of material that are sufficiently dry to handle and haul away will
not be available unless there is a large, separate area (outside Cells 1, 2, or 3)
for spreading, drying, and stockpiling material. If there is a significant demand for
the dredged material and significant amounts of material are removed annually,
disposal cells may not require continual dike raises and they would be ready for
disposal much earlier than the schedule indicates. Additionally, if as much
material could physically be removed from Eagle Island annually as is placed
there annually (for a net gain of 0), all 3 cells at Eagle Island could remain viable
indefinitely.

In the case that large volumes of material are not removed annually from Eagle
Island (beneficial uses), various methods of attaining the necessary dike
elevations have been evaluated, however, the typical construction specification
utilized is a “method specification.” In the method specification, construction
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equipment passes over the soil lifts a certain number of times, usually three, to
lightly compact the soil. This method is used instead of the “end product”
specification, which specifies a certain percentage of compaction be attained.
The method specification was chosen because of the soils high moisture content,
high organic content, and the need for a lightweight fill. Dike design requires the
material to have low compacted densities to reduce settlement and that
geotextile be utilized in the foundation as reinforcement to increase resistance to
slope failures. The nature of the foundation material requires that the dikes be
built slowly, in stages to prevent large settlement and instability problems. This
means the design and construction process has to be deliberate, yet flexible in
case problems occur. Even with these precautions some settlement will occur.
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Fiscal Year| 2003 2004 2005 2006 2007 2008 2009

Eagle Island Activites O[N[D[J][FIM[A[M[J[J[A[SJO[N|D[J]F[MJA[M[J[J[A[STOIN|D[J[FIMIAIM]J[JIA[SJO[N]|D|J[FIM]AIMIJ]J[A[SJO[N[DJJ]FIM[AIM[J]J]A[SJO[N[D[J]F[M[A[M[J][J]A]SJO[N[D][J][F[M[ATM[J]J[A]S

[CELL 1

Activity New VWork Dike Raise Dike Raise Maintenance Dredge Dike Raise Maintenance Dredge |Dike Raise Maintenance Dredge

Comments Anch Basin Stepin 28 Build on Stepin Cap

Dike Height (ft) 32 32 36] ] 40]

Borrow Source Cell 1 Cell 1 Cell1or2 Cell 2

IO — 9o

New Work (x1000 cy)

|[Maintenance (x1000 cy) 1,800 1,500 1,500

Volume after pumping 3,600 3,000 3,000

Capacity after pumping -630 -400 -480

I~
o
~
o

Capacity after drying 1,170 2,600 1,100 2,520

|

[CELL 2 T ]

Activity Both Type Maintenance Dredge Dike Raise Dike Raise

Comments Anch Basin Cap Step in 32

Dike Height (ft) I

Borrow Source Cell 3 Cells 1 and 2

I|O—|o
(%]
B

New Work (x1000 cy)

|Maintenance {x1000 cy)

IO d|—(Oo/m

Volume after pumping

Capacity after pumping

m|i—|—|B|=|0|O(d|»n

Capacity after drying

R
&

3,100 3100}

CELL 3

Activity Maintenance Dike Raise Dike Raise Maintenance Dredge Maintenance Dredge New Work Dredge |Dike Raise New Work Dredge

Comments | Step in/Build on Step in Northeast Cape| |Cap/Repair Northeast Cape]

Dike Height (ft) 32 34 Fear River Project | 38] Fear River Project

Borrow Source Cells 2 and 3 Cell 3 | Cell 2 |

New Work (x1000 cy) 550 1,550

|[Maintenance (x1000 cy) 1,300 1,300] [ 1 |

Volume after pumping 2,600 2,600 2,150 2,280

Capacity after pumping 2,700 1,400

Capacity after drying 5 300| | 4,000 \ 2,700 2,150 3,830

Fiscal Year 2010 2011 2012 2013 2014

Eagle Island Activites O/N[D[J|FIMJA[M]JJ]JJA|SJO|N[D[J/FIMJA|M|J]J]A|SJO[N|D[J|FIMIAIM[J[J]A|SJO/N|D|JIF[MJAM[J]|J]A[SJO[N|D]|J[F[M[A|M|J]J]A[SJO|N|D[J[F|M SJO/N|D|J|F[MJAJM]|J]J[A]S]O

[CELL 1

Activity Dike Raise Drying

Comments Cap

Dike Height (ft) 42|

Borrow Source Cell 2

IO —|o

New Work (x1000 cy)

|Maintenance {x1000 cy)

Volume after pumping

Capacity after pumping

Capacity after drying 1,020 1,730 1,730] 1,730

[CELL 2 T 1 I

Activity Dike Raise Maintenance Dredge Maintenance Dredge |Dike Raise Maintenance Dredge Maintenance Dre Maintenance Dredge Maintenance Dredge

Comments Cap Cap

Dike Height (ft) 36 42

Borrow Source Cell 2 Celll

New Work (x1000 cy)

|Maintenance (x1000 cy) 1,500 1,390 1,260 1,260 1,390

Volume after pumping 3,000] 2,780 2,520 2520

Capacity after pumping 940 -340 1,050 -210

Capacity after drying 3,940 2,440 1,050 3,570 2,310 1,050

[CELL 3 |

Activity Dike Raise |[New Work Dredge Maintenance Dredge

Comments Cap Northeast Cape | |

thandes|to [ODMDS

Dike Height (ft) 42 Fear River Project

Borrow Source Cell 2 I |

New Work (x1000 cy) 1000

IMaintenance {x1000 cy) 1,390

Volume after pumping 1000] 2,780

Lgst maintpngnge gycle that can be plaged in one gell has just been|dredged

Din sz1| site

Capacity after pumping 180

Capacity after drying 2,280 3,060 2,960 [ 1 1,570

Table 3-1 Upper Harbor Management Plan (page 1)
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Fiscal Year] 2017 2018 2019 2020 2021 2022 2023
O|N|D FIM[A SJO[N|[D|J]F[M[A S|OIN[DJJ[F[MIAIM[J|J[A]SJO|N[D[JIF[MJA J AlSJO[N[D[J|FIM[A[M|J]JJA]SJO|N|D|J[F|M]A SJO|[N|D[J]F[M[A SJO
Disposal in ODMDS
Maintenance Dredg Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredg
1,740 1,390 1,260 1,390 1,260 1,880 1,260
Fiscal Year] 2024 2025 2026 2027 2028 2029 2030
O|N|D FIM[A SJO[N|[D|J|F|M[A S[OIN|DJJ|F[MJA|M[J|J[A|SJO|N|[D[J|F|M]A J A[SJO[N[D|J|F|M M[J]J]A|SJO [N [D [J|F[M |A SJON D |J|F M [A S
Disposal in ODMDS
Maintenance Dredg Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredge Maintenance Dredg
1,390 1,260 1,390 1,740 1,390 1,260 1,390

Table 3-1 Upper Harbor Management Plan (page 2)
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Dredging Quantitie‘-s Annual S|ummary |
Cape Fear
Upstream Limits of 750 ft above Memorial Fourth
Project to 750 ft Chemserve to | Bridge to NC | Anchorage | Between | East Jetty | Upper Lower Rounded
above Chemserve | NC 133 Bridge | 133 Bridge Basin Channel | Channel | Brunswick | Brunswick Total Total
Annual Shoaling
{cyfyr) 12,600 70,600 14,100 1,168,135 | 84,166 19,600 17,100 29,800
2011 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2012 1,168,135 | 84,166 1,252,301 1,260,000
2013 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2014 1,168,135 | 84,166 1,252,301 1,260,000
2015 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2016 63,000 353,000 70,500 1,168,135 | 84,166 1,738,801 1,740,000
2017 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2018 1,168,135 | 84,166 1,252,301 1,260,000
2019 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2020 1,168,135 | 84,166 1,252,301 1,260,000
2021 63,000 353,000 70,500 1,168,135 | 84,166 39,200 34,200 59,600 1,871,801 1,880,000
2022 1,168,135 | 84,166 1,252,301 1,260,000
2023 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2024 1,168,135 | 84,166 1,252,301 1,260,000
2025 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2026 63,000 353,000 70,500 1,168,135 | 84,166 1,738,801 1,740,000
2027 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2028 1,168,135 | 84,166 1,252,301 1,260,000
2029 1,168,135 | 84,166 39,200 34,200 59,600 1,385,301 1,390,000
2030 1,168,135 | 84,166 1,252,301 1,260,000

Table 3-2 Wilmington Harbor Annual Summary of Dredging Quantities
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3.1.3.2 Beneficial Uses

The Phase Il Wilmington Harbor DMMP (2001), included an evaluation of
beneficial uses of material from the upper portion of Wilmington Harbor and
concluded that the physical and chemical characteristics of the dredged material
are the two primary factors affecting beneficial use of the material. Physical
analysis indicates that the material is primarily fine-grained silts and clays, which
severely limits its use for many applications. In addition, chemical analysis of the
material indicates that arsenic, chromium, and mercury concentrations in the
material are elevated relative to commonly used soil screening levels. While the
exceedance of the soil screening levels does not indicate that the material is
“unacceptable,” it does indicate that a more thorough evaluation of the material is
warranted to determine if the material is suitable for beneficial uses. Based on
this information, prior to making the material available for beneficial uses,
USACE would further evaluate the sediments. This evaluation would consist of a
risk assessment to determine if the concentrations of arsenic, chromium, or
mercury pose a source of unacceptable impact to human health or the
environment based on the proposed use of the material. Potential viable uses
include use of the material for landfill cover or for manufactured soil. New
Hanover County has indicated that it could potentially use up to 100,000 cubic
yards annually for landfill cover. However, the existing New Hanover County
landfill is expected to close prior to the time that dry material from Eagle Island
would be available. Future uses by New Hanover County are unknown at this
time.

In an attempt to identify potential interests in beneficial uses of dredged material
from Eagle Island, on July 24, 2007, CESAW posted a Sources Sought notice in
the Federal Business Opportunities web site (http://www.fedbizopps.gov). The
notice instructed interested contractors to respond in writing by 30 August 2007.
A very limited number (2) of responses was received, therefore, other avenues
will be pursued and findings will be reported in the forthcoming integrated Draft
Phase Il DMMP and NEPA document.

Although Phase Il of the DMMP addressed potential beneficial uses of dredged
material from the upper portion of Wilmington Harbor, no beneficial uses of Eagle
Island material, to date, have been realized. Beneficial uses, so far, in
Wilmington Harbor, have consisted of beach disposal of beach compatible sand
and disposal of sand on bird islands to provide bird habitat. Beach disposal on
area beaches is discussed in detail in the current Sand Management Plan,
Appendix A. Beneficial use of sand for bird habitat is discussed in the following
paragraphs.

Ferry Slip Island is a man-made, undiked, 7-acre, dredged-material island in the
lower Cape Fear River south of Wilmington. The island is comprised entirely of
sand dredged from nearby channel reaches of Wilmington Harbor and receives
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material periodically when suitable, beach-quality sand is available. Ferry Slip
supports a large colony of Royal and Sandwich terns, a small colony of Laughing
Gulls, a significant colony of Brown Pelicans, as well as nesting American
Oystercatchers. The island requires fresh deposits of sand periodically to
maintain the high quality, early succession habitat that is preferred by the birds.

South Pelican Island is a 5-acre dredged-sand island located in the lower Cape
Fear River, south of Wilmington. The island has been a haven for nesting
pelicans, gulls and terns for more than two decades. The site supports the
largest colony of Brown Pelicans in southeastern North Carolina. South Pelican
Island and Ferry Slip Island are the most important nesting sites for Royal and
Sandwich terns in southeastern North Carolina.

The USACE coordinates with the Audubon Society to place suitable dredged
material (sand) on the islands as it is needed. The last time material was placed
on the bird islands was in 2004 when approximately 167,000 CY were dredged
from Horseshoe Shoal and Snows Marsh channels. Dredged material is pumped
to these islands in a method known as “control of effluent” where the discharge
pipe is directed on the island in such a way as to build up the island footprint
without disturbing the existing marsh areas on the island. This creates a bare
sandy island highly suitable for migratory bird nesting. According to the Audubon
Society, dredged material was needed again in 2007, however, there was not
enough sand available in the nearby channel reaches of Wilmington Harbor to
place on the islands at that time. Material will be placed there as soon as a
sufficient quantity (over 100,000 cubic yards) of compatible sand is available.
The Audubon Society manages these islands and the permits required for this
activity.

3.1.3.3 Capacity Reclamation System at Eagle Island

The concept for capacity reclamation at Eagle Island is to remove the dried
material from the cells, in a managed rotation, to allow for the indefinite operation
of Eagle Island CDF and reduce and/or eliminate the need for future dike raises.
A 2007 study performed by Dr. R. W. Skaggs of N.C. State University has shown
that ditching of Eagle Island successfully dries small amounts of material within
the top few inches (Appendix E). To dry out large quantities of material; for a net
zero volume gain within the Cells 1, 2, and 3, would require the top layers of
material to be removed so that the lower layers can dry. According to Dr.
Skaggs, the drying process can cut the volume of the dredged material by as
much as 70 percent.

A reclamation system is being investigated to annually remove dried material
from Eagle Island and transport it to the ODMDS or to make it available for
beneficial use. The reclamation system encompasses a loading facility on Eagle
Island adjacent to the Cape Fear River adjacent to the Anchorage Basin. The
concept is for a 5 acre loading facility to be constructed along the east side of the
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Cell 2 perimeter with a permanent loading platform to load barges/scows and/or
dump trucks with the dry material. Also supporting the loading platform is an
overland conveyor system, approximately 2,500 linear feet in length that can be
moved between cells to accommodate all three cells within the CDF. Four 150-
foot portable piggy back conveyor systems were included to increase the number
of conveyor loading points within the CDF cells. The conveyor system is
essentially a rubber belt around portable platforms with rollers to guide the belt
movement. Two scenarios were considered: (a) As material dries, it is loaded
onto the conveyor system, transferred to a barge/scow and disposed of at the
ODMDS or some other beneficial use or (b) remove material and stockpile in the
area just north of Cell 3, to help improve the drying. The area north of Cell 3 is
an area that was previously diked but never used and which now consists of tidal
wetlands. This area is referred to as Cell 4. After stockpiling semi-dry to dry
material in Cell 4 from Cells 1, 2, and 3, plans would be to transport
approximately 4 million CY from Cell 4 to the ODMDS in 2023. This cycle would
continue indefinitely with material from Cells 1, 2 and 3 being stockpiled in Cell 4
and then being transported to the ODMDS as needed. Reference Appendix C
for cost details and key assumptions.

Another drying scenario discussed was stockpiling the material within the cells to
help improve the drying prior to transporting to the loading facility, however this
would only be useful for small quantities of material. Using stockpile areas within
existing cells may eliminate the requirement for Cell 4. Additional information
regarding the material drying characteristics is required in order to develop
accurate cost estimates for this alternative.

3.1.3.3.a Proposed Pilot Test at Eagle Island

If sufficient dry material to accommodate the dredge maintenance cycle volumes
could be removed, resulting in a net volume gain of zero, the Eagle Island
disposal area would be available for use indefinitely and would be considered as
a long term disposal area alternative for the upper reaches of Wilmington Harbor.
With the net volume gain of zero as the goal, several concept level alternatives
for the management of the dredge material have been developed using the
following drying and handling key assumptions. The key assumptions are that
the dry dredged material has a volume reduction of 60-70 percent of its original
placement volume (under lab conditions) and that dry material can be removed in
10 inch lifts, with two lifts per year being removed in a cell. The total amount of
dry material to be removed per year ranges from 300,000 to 1.4 M CY, and
amphibious and other standard equipment could be used to handle the material.
The wide variability in the amount of dry material available in any one year is
based on the following: (a) the Cells at Eagle Island vary in size; (b) one or two
cells may be dry in a given year; (c) the assumption was made that in a dike
raise year, only half as much material could be removed as in a year when the
cells are dry but idle. For instance, Cell 1 is 220 acres in size. Based on data
provided by Dr. Skaggs, it was estimated that two 10-inch layers of material
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could be dried in a year. For Cell 1, that would mean taking out 600,000 cy in a
year that the cell was dry but idle, and 300,000 CY in a year when dike building
was in progress. This concept limits conflicts between equipment building the
dike and equipment being used to remove material and also considers that some
dry material is needed for dike building. Cells 2 and 3 are 260 acres, and could
yield 700,000 CY each during a year when they are dry and idle, and 350,000 CY
when dike building is needed.

While testing has shown the shrinkage from drying under laboratory conditions, it
is not clear whether the material volume before drying was more or less than the
volume in the channel, or about the same, as was assumed in the development
of the schedule of anticipated dredging and dike raising. Also, the volume in
Eagle Island should be monitored during the drying process to determine if
similar shrinkage can be expected under outdoor conditions. Since the costs for
disposing of the dredged material in the ODMDS versus Eagle Island are
relatively close based upon the current assumptions (Section 3.4), it is
recommended that an in situ field pilot test be performed to verify and validate
the key assumptions to ensure the development of technically sound engineering
alternatives.

The Eagle Island disposal area cells are planned to be raised to a height of 40
feet msl plus 2 feet of overbuild to accommodate settlement. Achieving a dike
height of 40 feet msl plus 2 feet overbuild is projected to provide O&M and new
work disposal capacity until 2014 (without any removal of material). Additional
information has been collected to determine the dredge material characteristics,
reference Appendices B and E. As described in Appendix E, Dr. Skaggs’ results
were based upon laboratory tests and those results were the foundation for the
dredge material drying and handling characteristics key assumptions used for the
development of the concept level Eagle Island alternatives.

The pilot test goal is to collect real-time, in-situ field dredged material drying and
handling characteristics. Two sites will be identified in one of the existing cells.
Pilot site number 1 would test the drying, handling, and geotechnical
characteristics of the dredge material and pilot site number 2 would test the
maximization of settling and geotechnical characteristics.

Pilot site number 1 would use ditching, which is an effective surface water flow
mechanism, to remove the surface water and water that drains out of the top few
inches of dredged material. Other data to be collected is the volume change of
the dredged material as it is placed into the cell (material bulking) and
periodically as the material dries (volume reduction). Bulking factors are
calculated by a two-step process: 1) “swell” volume is determined from the
amount of expected expansion of in situ material through the incorporation of air-
filled void spaces; 2) “shrink” volume can be calculated from the amount the
swelled material compacts during placement (reducing the void spaces and,
consequently, the volume). Thus, the bulking factor is the swell factor minus the
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shrink factor, which varies based on the overburden. Also collected would be
weather conditions such as; precipitation, humidity, temperature, dew point,
winds, and visibility to correlate weather with drying versus time. Data would be
gathered regarding proper equipment, production rates, material handling, and
drying through manipulation of the material; such as frequency of ditching and
dry material removal. Geotechnical information can be collected on the dike itself
and the cell materials to enhance and maximize the design for any additional
dike construction.

Pilot site number 2 would involve using material from within a cell to construct
earthen weirs in a portion of an existing cell to assess the settling characteristics
of dredge material after discharge into this specially configured cell. This
concept, similar to a storm water detention pond, utilizes weirs to improve the
sediment settling characteristics and to minimize detention pond size while
meeting discharge water quality requirements. A monitoring program would be
established to document weir settlement, additional operation and maintenance
of the weirs, and impacts to the settling characteristics. This test would coincide
with a maintenance dredging cycle and would require close coordination with the
dredging contractor. A cost estimate for the pilot study is still under
development.

3.14 Sand Recycling of Dredged Material from Horseshoe Shoal and
Snows Marsh

Components of sand recycling include the sand source, maintenance dredging of
Horseshoe Shoal and Snows Marsh channels, and two potential placement
areas, 1) Island 4 — for subsequent renourishment of nearby beaches and 2) Bird
Islands (South Pelican and Ferry Slip Islands). DA-3 is also involved, as
discussed below, when Kure Beach renourishment occurs.

3.1.4.1 Disposal Areas 3 and 4

DA-3 and DA-4 are located adjacent to Horseshoe Shoal channel and the
northernmost portion of Snows Marsh channel. These islands are adjacent to
one another with Island 3 to the south and Island 4 to the north (Figure 3-2). The
islands are separated by wetlands and marsh.

Historically, DA-3 and DA-4 have been reserved as disposal islands for channels
with sandy dredge material. These channels include Horseshoe Shoal and
Snows Marsh.

In the Wilmington Harbor-96 Act new-work contract DACW54-01-C-0011
completed in 2002, deepening and widening Horseshoe Shoal and Snows Marsh
Channels provided beach quality dredge material for Kure Beach Project
(Carolina Beach, Area South) as a beneficial use. Geotechnical investigations
(soil borings) performed prior to this contract revealed beach quality material
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extending to depths/elevations suitable for removal by dredging at Island 4.
Island 3 also had beach quality material in the upper layers, but more unsuitable
material would be encountered if removed by dredging. Island 4 was excavated
by dredging providing additional beach fill and restoring disposal capacity. As
the dredge plant dredged an access channel into DA-4, silty material, unsuitable
for beach disposal, was encountered and was pumped into DA-3.

Ferry Slip Island
(Bird Islard)

G}.

Figure 3-2 Disposal Areas 3 and 4

3.1.4.1.1 DA-4 - Primary Sand Recycling Island

DA-4 would serve as the primary sand recycling island. DA-4 has not been used
for disposal or as borrow since the Kure Beach Renourishment project
mentioned above. DA-4 was slated as an alternative disposal site in 2004 when
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the Anchorage Basin project (contract W912PM-04-C-0011) included Horseshoe
Shoal and Snows Marsh channels to be dredged. However, the primary disposal
sites for these sandy channels were the two bird islands, South Pelican and
Ferry Slip Island, and no material was placed on DA-4.

DA-4 currently has a minimum dike height of 17.9 feet NAVD providing a pond
volume capacity of 275,000 CY with 2 feet of freeboard. Much of the channel-
side dike slope is steeper than 1.4 H:1V particularly in the northeast and to the
south of the pond. The spillway pipe (30 inch HDPE) supports have collapsed
near the pipe outfall.

Repairs to the spillway pipe and dike toe protection are required before use of
DA-4. A rock toe protection dike along about 520 linear feet protecting the
northeast edge of the island will protect the dike where erosion is most severe.
This rock toe protection consists of a dense rip-rap core (class A, 2 inch-6 inch
diameter) faced with a granite armor cap (class 2, minimum 160 pounds per
cubic foot). The toe dike is aligned along the existing 1.0 foot NAVD elevation
contour with a top elevation of 6.0 feet NAVD. This toe protection feature
provides protection in 30-year storm events (FEMA, 2006). Other slopes on the
channel side should be closely monitored for additional erosion and protected as
necessary.

In 2019, a 5 foot dike raise is required to accommodate maintenance dredge
material from Horseshoe Shoal and Snows Marsh channels. This raise to 23 feet
NAVD will provide an additional 217,800 CY of capacity and no more dike raises
would be required thru 2030.

3.14.1.2 DA-3 — Secondary Sand Recycling Island.

DA-3 has also been used for disposal of sandy dredged material, however, large
areas of silty material layers occur at elevations that prevent access to the sandy
material by dredging. The last material placement in DA-3 occurred in 2002
when the access channel to DA-4 was constructed (See Section 3.1.4.1.1).

DA-3 has been identified as the secondary sand recycling island, which means
that it serves as the disposal site for the small amounts of silty sand that are
dredged when constructing the access channel to DA-4 to obtain beach quality
sand for nearby beaches. A 2006 survey showed that DA-3 has a minimum dike
height of 17.3 feet NAVD providing a pond volume capacity of 39,080 CY. The
channel-side dike slopes are mostly between 2H:1V and 1.4H:1V except near the
center and at the southeast corner where the slopes are steeper. The 36-inch
corrugated metal spillway pipe needs repair at the outfall.

Initially, only minor repairs and stabilization are recommended. The southeast
end of the dike should be protected from further erosion by constructing a rock
toe dike, 350’ in length and aligned along the 1.0 foot NAVD elevation contour.
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This toe protection feature, as in the design mentioned above, provides
protection in 30-year storm events (FEMA, 2006). Repairs to the spillway should
also be made.

In 2024, a 5 feet dike raise is required to accommodate additional dredged
material from the DA-4 access channel. The raise to 23.0 feet NAVD will provide
an additional 37,170 CY of capacity and no more dike raises would be required
through 2030.

3.1.4.2 Bird Islands — Ferry Slip Island and South Pelican Island

Two “bird” islands are managed by the Audubon Society in the Cape Fear River.
They are Ferry Slip Island located west of Reaves Point channel and South
Pelican Island located west of Snows Marsh channel. Sand is occasionally
placed on these islands during maintenance dredging of Horseshoe Shoal and
Snows Marsh channels using a method known as “control of effluent”. The
additional sand maintains the islands at optimal size and vegetation type for
nesting water birds, specifically Royal Terns and Sandwich Terns.

These islands were last renourished in 2004 with contract W912PM-04-C-0011
when 167,000 cubic yards of material was placed on the islands. The Audubon
Society has requested additional material placement in the fall of 2007, however
only 62,000 cubic yards were available (July 2007) from Horseshoe Shoal and
Snows Marsh channel. It is anticipated that adequate material quantities will be
available in 2009 or 2010. Future renourishments will be planned in 4 to 6-year
increments for 2016, 2020, 2024, and 2030 (accommodating the even year
dredge cycles).

3.1.4.3 Sand Recycling Plan

The plan for recycling the material from Horseshoe Shoal and Snows Marsh
channels is shown below in Table 3-3. Assumptions are listed along with a
summary and detailed timeline matrix showing the dredging events and
placement events.

Assumptions:

- Horseshoe Shoal and Snows Marsh channels will be dredged every even year
with a quantity of about 135,000 cubic yards. This volume is too small for
economical direct placement on Kure Beach as part of renourisment.

- Bird islands will require replenishment in 2016, 2020, 2024 and again 2030.

- The full dredge volume from Horseshoe Shoal and Snows Marsh will be placed
on the bird islands in the years mentioned above.

- Kure Beach renourishment quantities average around 300,000 CY every 3-4
years.

- A bulking factor of 1.3 is applied to dredge quantities to allow for water in the
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hydraulically excavated dredge material.

- DA4 capacity increases during odd years (no dredging) as the dredge sediment
settles and water is decanted. Also capacity is added when a beach
renourishment activity occurs since sand is removed.

- The dredging operations depositing sand into Island 4 (DA-4) would consist of
an 18-inchcutter suction pipeline dredge plant.

- All material from Horseshoe Shoal and Snows Marsh channels will be

of suitable quality for beach renourishment at Kure Beach

- Pipeline distance from DA-4 to Kure Beach is 3.5 miles.

- The above timing assumptions are applied to the timeline matrix (Table 3-3)
resulting in requirements to raise the dikes at DA-4 and DA-3 in certain years.
Changes to the assumed scenario involving dredge volumes or timing of beach
and bird island renourishment may eliminate the dike raise requirement.
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|Dredge Volumes and Disposal

DA< Capacities & Activities |

DA-3 Capacities & Activities]|

[Summary
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Provide rock Provide rock Improve DA-3 &
2010 toe protection 150,900 toe protection 39,080|DA-4 2010
2011 39,080 2011
2012 Dredge 135,177 175,730 0 99,270 286,077 39,080]Pump to DA-4 2012
Renourish Kure
2013 425 900 286,077 19,500 19, 580]Beach from DA-4 2013
2014 Dredge 135,177 175,730 0 250,170 135,177 24,080]Pump to DA-4 2014
2015 290,723 24,080 2015
Pump to Bird
2016 Dredge 0 0 135,177 290,723 135,177 24,080]Islands 2016
2017 290,723 24 080 2017
2018 Dredge 135,177 175,730 0 114,993 270,354 24,080|Pump to DA-4 2018
DA4 Raise 5'
adds 217,800 Construction DA-4
2019 373,346|(incl.dike matl) 24 080|Raise Dike &' 2019
Pump to Bird
2020 Dredge 0 0 135,177 373,346 270,354 24 080]Islands 2020
2021 \ 373,346 24 080 2021
2022 Dredge 135,177 175,730 0 197,616 405,531 24,080]Pump to DA-4 2022
Renourish Kure
2023 538,169 300,000 19,500 4 580|Beach from DA-4 2023
DA3 Raise 5'
adds 37,170 Construction DA-3
2024 Dredge 0 0 135,177 538,169 105,531 (incl.dike matl) 46 250|Raise Dike &' 2024
2025 \ 538,169 46,250 2025
2026 Dredge 135,177 175,730 0 362,439 240,708 46,250]Pump to DA-4 2026
2027 402,992 46,250 2027
2028 Dredge 135,177 175,730 0 227,262 375,885 48,250]Pump to DA-4 2028
Renourish Kure
2029 567,815 300,000 19,500 26,750]Beach from DA-4 2029
Pump to Bird
2030 Dredge 0 0 135,177 567,815 75,885 31,250}Islands 2030

Table 3-3 Sand Recycling Plan for mid-River Reaches
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3.1.5 Ocean Dredged Material Disposal

The transportation and disposal of dredged material in ocean waters, including
the territorial sea, is regulated under the Marine Protection, Research, and
Sanctuaries Act of 1972 (MPRSA) (Public Law 92-532, 86 Stat. 1052, 33 U.S.C.
881041 et seq.) as amended by Title V of the Water Resources Development Act
of 1992 (WRDA 92; Public Law 102-580). Section 102(a) of MPRSA authorizes
the U.S. Environmental Protection Agency (EPA) to establish and apply
regulations and criteria for ocean dumping activities. Consequently, the EPA
issued in October, 1973, and revised in January, 1977, Ocean Dumping
Regulations and Criteria (40 CFR 220-229). These regulations establish control
of ocean dredged material disposal primarily by two activities, designation of
sites for ocean dumping and the issuance of permits for dumping.

The MPRSA Section 102(c) authorizes EPA to designate recommended sites for
ocean dredged material disposal sites. An ocean dredged material disposal site
(ODMDS) is a precise geographical area within which ocean disposal of dredged
material is permitted or authorized under conditions specified in MPRSA Sections
102 and 103. The designation of an ocean dredged material disposal site by
EPA is based on compliance with general (Part 228.5) and specific (228.6(a))
site evaluation criteria. Final site designation under Section 102(c) must be
based on environmental studies of each site and on historical knowledge of the
impact of dredged material disposal on areas similar to such sites in physical,
chemical, and biological characteristics. The EPA has the primary responsibility
for site designation. A site may be selected by the U. S. Army Corps of
Engineers (USACE)) under MPRSA Section 103(b), with EPA concurrence, if no
EPA designated site is available.

The transportation of dredged material for the purpose of disposal into ocean
waters (i.e., the actual use of the designated site) is permitted by USACE (or
authorized in the case of federal projects) under MPRSA Section 103(e) applying
environmental criteria established in EPA's Ocean Dumping Regulations and
Criteria. The MPRSA Section 104(a)(3) provides that ocean disposal of dredged
material can occur only at a designated site and Section 103(b) requires the
USACE to utilize dredged material disposal sites designated by EPA to the
maximum extent feasible. Prior to issuing a dredged material permit or
authorizing a federal project involving the ocean disposal of dredged material, the
USACE must notify EPA, who may disapprove the proposed disposal.

The U.S. Coast Guard (USCGQG) is assigned responsibility under MPRSA to
conduct surveillance of disposal operations to ensure compliance with permit
conditions and to discourage unauthorized disposal. The USCG recognizes that
the USACE has the primary surveillance and enforcement responsibilities over
federally contracted actions associated with federal navigation projects. The
USCG retains responsibility for surveillance of activities not associated with
federal navigation projects.
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3.1.5.1 Wilmington Ocean Dredged Material Disposal Site (ODMDS)

Two areas in the Atlantic Ocean off the Cape Fear River Inlet have been
designated by EPA as Wilmington ODMDSs (Figure 1-2). These sites have been
used for dredged material disposal associated with the dredging within the
Wilmington Harbor Federal Navigation project and the Military Ocean Terminal
Sunny Point. For this discussion, the sites are termed the old Wilmington
ODMDS and the New Wilmington ODMDS (Figure 1-2). The “new”
nomenclature is sometimes dropped. However, as explained in paragraphs
which follow, use of the older Wilmington ODMDS is presently curtailed by
capacity and realignment of the channel through a portion of that site. At some
point, EPA may elect to de-designate the older Wilmington ODMDS. De-
designation is necessary to discontinue use of a site where the impact of
disposal has resulted in changed site conditions, such as mounding.

The old Wilmington ODMDS was designated by EPA as suitable for ocean
disposal of dredged material by rule dated July 2, 1987 with an effective date of
August 3, 1987. The site designation was addressed in the Final Environmental
Impact Statement (EIS) — U.S. Environmental Protection Agency (EPA). 1983.
Final Environmental Impact Statement (FEIS), Savannah, GA, Charleston, SC,
and Wilmington, NC, Ocean Dredged Material Disposal Sites Designation,
October 1983. It should be noted that the ODMDS was used under an EPA
interim designation from 1976 until the EPA designation in 1987.

The boundary coordinates for the Wilmington ODMDS are:
33°49'30"N 78°03'06"W
33°48'18"N 78°01'39"W
33°47'19’N 78°02'48"W
33°48'30"N 78°04'16"W.

As indicated on Figure 1-2, the old Wilmington ODMDS is located just beyond 3
nautical miles (nmi) offshore and thus lies within the contiguous zone, which
extends 24 nautical miles from the US coastline. The old Wilmington ODMDS
has an area of about 2.3 square nautical miles.

Disposal of dredged materials in the ocean has been associated with the
Wilmington Harbor Federal navigation project and the Military Ocean Terminal at
Sunny Point (MOTSU) for many years (Table 3-4). The Cape Fear River ocean
bar channel has been maintained by the Federal Government for well over 100
years. The Wilmington Harbor Federal navigation project consists of a series of
channels or "reaches" extending from the ocean bar channel at the mouth of the
Cape Fear River to a point above Wilmington, North Carolina. Dredged materials
placed in the Wilmington ODMDS have come from three general areas within the
Cape Fear River: the Wilmington Harbor Federal navigation project, ocean bar
channels; the Wilmington Harbor Federal navigation channel to Wilmington
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excluding the ocean bar and portions above the Lower Brunswick channel; and
MOTSU (Military Ocean Terminal Sunny Point).

YEAR QUANTITY — CUBIC
YARDS
1976 1,253,300
1977 630,300
1978 523,800
1979 349,500
1980 1,005,600
1981 886,600
1982 896,700
1983 1,018,800
1984 1,098,300
1985 274,600
1986 1,037,100
1987 906,100
1988 597,600
1989 1,490,700
1990 1,571,600
1991 1,694,500
1992 1,107,100
1993 1,401,400
1994 1,550,900
1995 3,510,200
1996 4,955,719
1997 1,794,200
1998 1,670,000
1999 784,600
2000 3,426,200
2001 8,909,800
2002 3,197,900
2003 1,293,600
2004 22,900
2005 0
TOTAL 48,859,619

Table 3-4 Old Wilmington ODMDS Site Use by Year
Note: Data Source: US Army Corps of Engineers Ocean Disposal
Database

Between 1976 and 2004, approximately 49 million cubic yards of dredged
materials were disposed of in the Wilmington ODMDS area. Beginning in 2000 a
Sand Management Plan (Appendix A) for the maintenance of Wilmington Harbor
ocean entrance channels and inner harbor from Lower Swash through
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Horseshoe Shoal Channels was implemented. The Sand Management Plan
returns beach quality dredged material to the beach and the active littoral
system. The Sand Management Plan will reduce the amount of material taken to
the ocean for disposal but will not eliminate the need for ocean disposal as
portions of the dredged materials from the Wilmington Harbor navigation project
is mixed sand, silt, and clay and is generally not compatible for direct beach fill.

Two issues associated with the Wilmington ODMDS led to the need to request
EPA for designation of a new site: site capacity limitations and a realignment of
the ocean bar channel. Based on site bathymetry monitoring and anticipated
levels of site use, the capacity of the existing Wilmington ODMDS was nearing
management plan limits. The authorized channel improvements positioned the
channel across the existing Wilmington ODMDS rendering the site almost
obsolete. The channel was realigned to avoid rock dredging and blasting and the
environmental concerns and costs associated with those activities.

3.1.5.2 New Wilmington Ocean Dredged Material Disposal Site (ODMDS)

The New Wilmington ODMDS has been designated by EPA pursuant to Section
102(c) of the Marine Protection, Research, and Sanctuaries Act of 1972, as
amended. The site designation was addressed in the Final Environmental
Impact Statement (EIS) U.S. Environmental Protection Agency, Region 4. Final
Environmental Impact Statement for the New Wilmington Ocean Dredged
Material Disposal Site Designation, November 2001. The final designation rule
was promulgated by EPA on July 22, 2002 with an effective date of August 5,
2002 (FR Vol 67 No. 129 Page 44770-44773).

The boundary coordinates for the New Wilmington ODMDS are:
33°46'N 78°02.5’'W

33°46'N 78°01'W

33°%41'N 78°01'W

33°41'N 78°04'W.

Depths range from approximately 52 feet to 35 feet below mean low water (mlw).
Mean low water is defined as the minimum height reached by a falling tide
(http://chartmaker.ncd.noaa.gov/bathytopo/DennisWeb/tutor.doc). The site is
approximately 5 nautical miles offshore of Bald Head Island. The site is 9.4
square nautical miles (nmi?) in area.

The capacity of the New Wilmington ODMDS is approximately 166 million cubic
yards based on a fill to -30 feet mean lower low water (mllw). Mean lower low
water is defined as the average of the two low waters of any tidal day. The single
low water occurring daily during periods when the tide is diurnal is considered to
be a lower low water
(http://chartmaker.ncd.noaa.gov/bathytopo/DennisWeb/tutor.doc).
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Use of the New Wilmington ODMDS. The New Wilmington ODMDS site has
been used since its designation in 2002 for dredged materials from Wilmington
Harbor and MOTSU (Table 3-5). It should be noted that between 2002 and
2004, both the old and new Wilmington ODMDSs were used.

YEAR | QUANTITY — CUBIC YARDS
2002 1,761,200
2003 1,633,000
2004 94,800
2005 2,384,300
2006 653,073
Total 6,526,373

Table 3-5 New Wilmington ODMDS Site Use by Year

Ocean Dredged Material Site Management. All ocean disposal at the New
Wilmington ODMDS must be conducted in accordance with the approved Site
Management and Monitoring Plan (SMMP) for the New Wilmington ODMDS.
Below is a synopsis of the New Wilmington ODMDS management requirements.

Material Evaluation._ Only dredged materials which have been evaluated and
found acceptable in accordance with EPA's Ocean Dumping Regulations and
Criteria will be accepted for unrestricted disposal in the New Wilmington
ODMDS. The determination of dredged material suitability for ocean disposal
must be documented in a MPRSA Section 103 evaluation and approved by EPA
Region 4 prior to disposal. Dredged materials will be reevaluated for suitability
for ocean disposal in accordance with current USACE/EPA guidance at an
interval not to exceed three years. Reevaluation and testing procedures should
be coordinated with the Wilmington District USACE and EPA Region 4 before
any sampling or testing.

Dredged Material Suitable for Beneficial Use. Beneficial use refers to the
concept that dredged material can be disposed in a way that is economically and
environmentally acceptable and accrues natural resource benefits to society.

Pursuant to 33 CFR 335.7, it is the Corps’ policy to regulate the discharge of
dredged material from its projects to assure that dredged material disposal
represents the least costly alternative consistent with sound engineering
practices and meeting the environmental standards established by the 404(b)(1)
evaluation process or ocean dumping criteria. Beach-compatible dredged
materials (sands) from the ocean bar or River navigation channel that meet these
criteria will be placed on nearby beaches or within the active littoral system
(nearshore zone). This keeps sand in the system where it is available to feed
adjacent shorelines. Site capacity and mounding problems are also favorably
affected by not placing beach compatible sands in the ODMDS. Other beneficial
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uses of dredged materials, such as their use to enhance or develop fisheries
resource features (reefs or berms), use to restore colonial nesting waterbird
islands in the Cape Fear River, or use as building material or soil, are also
encouraged with appropriate environmental review.

Dredged Material With Wood Debris. If significant quantities of debris (either
wood or man-made) are present in the dredged materials, then debris
management should be conducted. Significant quantities of debris are
considered to be those which would materially interfere with fishing in areas near
the New Wilmington ODMDS. Debris management may involve the following:

o Removal of the debris from the dredged material before
transportation to the ODMDS;
o Placement of dredged material in the ODMDS in a location (e.g.,

farthest distance possible from the fishing areas) such that debris
interference with nearby fishing areas is unlikely;

o Immobilizing the debris within the ODMDS by covering it (capping)
with dredged material.

Methods of Disposal. Disposal is most often by hopper dredge or dump scow.
For each disposal project, a specific area within the ODMDS will be designated
for use and a specific placement pattern will be prescribed. Dredged materials
will be discharged within the ODMDS boundaries. Dredged material placement
will not be allowed closer than 600 feet from the site boundary. The placement of
dredged materials outside the ODMDS boundaries is not acceptable under
MPRSA authorities. An approved ocean disposal verification plan must be
carried out. Placement methods that minimize mounding of dredged material
within the designated placement area will be required.

Disposal Quantities. Quantities of dredged materials placed within the ODMDS
will be limited to those amounts that do not produce unacceptable adverse
effects to human health and welfare and the marine environment or human uses
of that environment (as defined in EPA's Ocean Dumping Regulations and
Criteria). The disposal quantity management objective for the New Wilmington
ODMDS is that depths in the disposal area do not interfere with navigation, and
are not less than -30 feet mllw. Current average depths in the ODMDS are
approximately -45 feet mllw.

Timing of Disposal. There are no seasonal restrictions to the placement of
dredged material within the New Wilmington ODMDS. However, seasonal
restrictions and seasonal special requirements apply to particular dredging
activities at particular locations.

Pilotage Area. Dredged material placement will not normally be allowed within a
specified zone at the northwestern corner of the New Wilmington ODMDS. While
not within the NOAA Coast Survey charted Pilot Boarding Area, this portion of
the New Wilmington ODMDS was set aside from disposal after discussion with
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the river pilots. Placement of dredged material in the pilotage area will be
allowed only after a review by USACE Wilmington District in consultation with
EPA Region 4 and only if a determination is made that the proposed placement
will specifically not interfere with normal pilot operations.

3.1.6 Nearshore Placement of Sand.

The 2000 Wilmington Harbor Sand Management Plan provides for the return of
littoral material to the beach, which continues to be a viable alternative for the
Phase Il DMMP. Also, under consideration is the identification of a large
nearshore placement site that could accommodate all beach quality sand from
Wilmington Harbor. The feasibility and cost of such disposal will be analyzed for
the final Phase IIl DMMP.

There may be occasions during the life of the project when problem shoals occur
in the entrance channel between the normal 2-year maintenance cycles. If the
size of the problem shoals are small (for example less than 100,000 cubic yards),
mobilization and demobilization of an ocean certified pipeline dredge or
mobilization of a hopper dredge and the equipment necessary for hopper dredge
pump-out, including a pipeline to the beach, may not be economical. On these
occasions, it may be beneficial to segregate the sand in nearshore holding areas
where it could then be a potential source for future beach nourishments. Three
sites were identified. One on the Bald Head Island side of the channel, one on
the Caswell Beach side of the channel, and a site directly offshore of the mouth
of the Cape Fear River, which has been previously used for placement of
dredged material. When the borrow area for the Brunswick County Beaches
Storm Damage Reduction Study is identified, it may be included as a nearshore
placement site. The nearshore sites are located in water depths greater than 21
feet mllw, since the dredge plant that will be used for this nearshore placement
will be the hopper dredge, which requires 21 feet of water depth or more to
operate safely. Consideration was also given to the location of the Wilmington
Harbor Monitoring wave gages. Finalization of appropriate nearshore placement
sites will also consider hardbottoms and other essential fish habitat. The
preliminary sites identified are approximately 3,000 feet by 1,500 feet
(approximately 103 acres). While the number of placements in each site will vary
with the quantity and the placement pattern, each site should be able to hold at
least 3 small quantity placements of <100,000 cubic yards each. The conceptual
locations of the proposed sites are shown below in Figure 3-3.

Please refer to Section 3.4.8 for a summary of the least cost analysis and to
Section 4 Policy Issues and Questions for a discussion regarding disposal of
beach quality sand.
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Figure 3-3 Conceptual Locations for Possible Nearshore Placement Sites
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3.2 DMMP Alternatives Eliminated

3.2.1 New CDF at Federal Point Coast Guard LORAN (Long Range
Radionavigation) Station

The Coast Guard LORAN Station site consists of approximately 200 acres,
located adjacent to River Road in southern New Hanover County. An array of
LORAN antenna towers reside on the site. The LORAN site is near Snows Cut
and is about 8/10 of a mile from the centerline of the Cape Fear River navigation
channel (Figure 3-4). LORAN is slowly being phased out over many parts of the
country and at one time it was thought that the LORAN station on River Road
would be decommissioned. For this reason, one of the DMMP alternatives was
to attempt to obtain the property when it was decommissioned for the purpose of
constructing an upland confined disposal facility on the site. However, during the
alternatives analysis the following issues became evident:

1) Timing of proposed decommissioning — According to LCDR David Dixon,
Office of Navigation Systems, U. S. Coast Guard, Washington, D. C. (202-
267-0346) on July 10, 2006: LORAN-C decommissioning remains a
proposal that has not been approved by the Government at this time.
LORAN remains fully operational until such time as a government decision
is made to decommission the system and there is no firm date as to when
that may be. The termination process, once initiated takes at least 6
months and likely significantly longer. Also, the disposition of federal real-
estate is the purview of the General Services Administration and they will
determine who the property is eventually ceded to and what it can be used
for. On September 5, 2007 a representative of the Coast Guard LORAN
Station confirmed that decommissioning remains a proposal that has not
moved forward.

2) Local governments support a park at the LORAN site — Both New Hanover
County and the Town of Carolina Beach support the development of a
park at the LORAN site if/when it is decommissioned. In April 2006, both
the New Hanover County Board of Commissioners and the Carolina
Beach Town Council passed a resolution in support of converting the land
owned by the U.S. Coast Guard for a LORAN Navigation System into a
county park, assuming the land ever becomes available. According to an
article in the Island Gazette (April 2006), “The resolution served to take a
public position to acquire the station, if it becomes available in the future,
for the sole purpose of converting it into a county park and calls for
enlisting the aid of all local, state and federal officials to accomplish that
objective.”

3) Opposition by adjacent residential communities — The LORAN site is
surrounded by residential subdivisions that oppose any future commercial
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use of the site. Concerned citizens have formed an interest group known
as “LORAN to Park Land.” According to the Island Gazette (April 2006),
12 homeowners associations that represent over 3,600 households
support a park on site. The citizen interest group approached the County
and Town of Carolina Beach to gain their support for the park. In addition,
County parks director Neal Lewis has worked closely with the LORAN
station’s neighbors to formulate a plan for a “passive park” with a pond or
lake, used for strolling and nature watching, rather than athletic activities.
It is also anticipated that commercial use of the LORAN site would be
strongly opposed by citizens from all over Wilmington who use the River
Road bike lane, which is the longest, most scenic continuous bike lane in
the county.

Significant Natural Heritage Area — The LORAN site, known as the Coast
Guard LORAN Station Sandhills Natural Area, is designated by the State
of North Carolina’s Natural Heritage program as a site of regional
significance. The site contains a few rare plant species, including the
Georgia sunrose and pondspice, and one rare animal, the fox squirrel.
The Georgia sunrose is currently known to exist at only one other site in
North Carolina. Some of the pondspice plants at the LORAN site reach 20
feet in height and are among the largest known plants of this species.
Pondspice is also considered a Federal Species of Concern. The site also
supports three natural community types, including the uncommon Small
Depression Pond and Vernal Pool. The Coast Guard Station Sandhills
natural area contains sandhills that are interspersed with a few limesink
depressions that intersect the water table. Even though much of the area
has been cleared, the majority of cleared area retains a relatively diverse
native sandhill ground flora and several limesink depressions. Although
the Natural Heritage designation does not make use of the LORAN site
impossible, developing acceptable mitigation for impacts to such an area
would be very challenging and costly.

Potential groundwater impacts — Although groundwater studies have not
been undertaken for the LORAN site, groundwater is an issue that would
have to be thoroughly addressed prior to its use as a disposal site. Five
potable water wells are located in the vicinity of the LORAN site. Two of
the wells are part of The Cape Water System, which supplies water to
several subdivisions in the area. The other 3 wells provide water to
campgrounds (2) and to Snows Cut Park, a county park.

In conclusion, based on the issues described above, particularly the timing of
potential decommissioning, the LORAN Station alternative was eliminated from
further consideration for the Wilmington Harbor DMMP.
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Figure 3-4 Coast Guard LORAN Staio, River Road, Wilminton, C -
3.2.2 Mid-River Open-Water Disposal Site near Snows Cut

The middle portion of the Wilmington Harbor project lacks suitable upland CDFs
for future maintenance, therefore, a mid-River open water disposal site was
proposed. The proposed open water site would consist of approximately 100-
200 acres and would be located between DA-8 and DA-9 (Figure 3-5). The open
water site would be used for disposal of material from the mid-River reaches,
which consists primarily of fine-grained sediments. Beach quality material from
Horseshoe Shoal (a mid-River reach) would either go to the beach, to a sand
recycling island or to a bird island. Potential issues regarding construction of a
mid-river open water site are:

1) Mitigation costs - Mitigation costs for impacts to an area of open water such
as the proposed 100 to 200 acres are estimated to be approximately
$42,000,000, making this alternative cost prohibitive. To calculate mitigation
costs it was assumed that an area of 150 acres would be impacted, with a
mitigation ratio of 2:1 and a cost of $139,235/acre (saltwater wetlands) for 300
acres. The $139,235 per acre estimate was based on the current cost charged
by the North Carolina Ecosystem Enhancement Program for creation of saltwater
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wetlands. For the initial preliminary construction estimate, it was assumed that
the initial dike would be 3 feet high and have a capacity of 2.2 million cubic yards.
Due to the high cost for mitigation it is estimated that the cost per cubic yard for
this alternative would be approximately $28.52 as compared to an estimated cost
of $5.00 to $11.00 per cubic yard (depending on the type of dredge and River
reach) for disposal in the ODMDS.

2) Opposition by resource agencies — Most resource agencies oppose an open
water site in the River. In particular, the North Carolina Division of Marine
Fisheries (NCDMF) adamantly opposes an open water site in the mid-River.
Opposition by the NCDMF would make it very difficult, if not impossible, to get
required permits and approvals from other State resource agencies, including the
NC Division of Coastal Management.

3) Mitigation site — Locating and acquiring a suitable mitigation site of the
magnitude needed for this proposal would be a significant challenge and could
increase the already high mitigation costs.

Based on extremely high mitigation costs and strong opposition by resource

agencies, the Mid-River Open Water Disposal site alternative was eliminated
from further consideration for the Wilmington Harbor DMMP.

Island 10

Islandi'-9—> ..“I.

I5roposed open water site r

-

Figure 3-5 Proposed Mid-River Open Water Disposal Site

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

46



DRAFT

3.2.3 Horseshoe Shoal Borrow Hole/Sediment Trap

Horseshoe Shoal is a reach at the southern end of the mid-River that contains
beach quality sand (Figure 1-2). The borrow hole alternative involves the
dredging of the navigation channel below its authorized depth with placement of
the material on a nearby beach. The proposed plan is to then allow the borrow
hole/sediment trap to fill in through natural sediment processes with material from
nearby reaches (also beach quality material) that could then be recycled to the
beach when the quantity in the trap becomes sufficient to make beach placement
feasible. The following issues exist with regard to this alternative:

1) Environmental Impacts — The environmental impact of dredging deeper and
potentially wider than the existing authorized navigation channel at Horseshoe
Shoal would not be looked upon favorably by resource agencies, especially since
another viable alternative (DA-3 and DA-4) exists. Also, environmental impacts,
such as impacts to fisheries and benthic organisms, of the Horseshoe Shoal
alternative may result in mitigation requirements that would increase project
costs.

2) Questionable Benefit — DA-3 and DA-4, which are located adjacent to
Horseshoe Shoal would be used as sand recycling islands. DA-4 has already
been pumped to Kure Beach one time and DA-3 serves as the disposal site for
material dredged from the channel required to access DA-4. Both of these
islands provide needed capacity for sand recycling to Carolina and Kure Beaches
and continued use of these islands would result in minimal environmental
impacts. Additionally, use of Islands 3 and 4 for sand recycling is supported by
the resource agencies.

In conclusion, DA-3 and DA-4 are existing islands that have the capacity to meet
the sand recycling needs of the DMMP and would result in fewer adverse
environmental impacts than the Horseshoe Shoal borrow alternative. For these
reasons, the proposed borrow site/sediment trap at Horseshoe Shoal was
dropped from further consideration for the Wilmington Harbor DMMP.

3.24 CDF at Brunswick Nuclear Plant, Southport, NC

The Progress Energy Brunswick Nuclear Plant (BNP), which is located in
Southport, NC, has upland diked disposal sites that are used for maintenance of
their cooling canals. The Corps and Progress Energy have been in discussions
regarding the Corps’ use of the existing BNP disposal sites since 1996. This
alternative proposes use of existing sites for disposal of fine-grained
maintenance dredged material from the mid-River or construction of new sites on
property owned by BNP. When first approached regarding use of the BNP site,
Progress Energy (then C, P & L) was agreeable to the Corps’ use of their existing
disposal sites, however, in subsequent correspondence they indicated the
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following: Progress Energy has determined that over the projected life of the
Brunswick Plant, their dredge spoil disposal needs will require full utilization of
the existing spoil disposal areas and they will be unable to make any of the
existing spoil areas available for use by the Corps. Additionally, regarding the
possibility of constructing new sites on BNP lands, there is very limited land
available for construction of new disposal sites and the proposed new North
Carolina International Port (NCIP) site abuts the undeveloped BNP lands, leaving
a very narrow buffer or margin for security that they would not allow to be
impacted (Personal Communication, Progress Energy, Paul Sneed, December 6,
2005 and September 11, 2006)

In conclusion, based on recent communication with representatives of Progress
Energy, use of lands at the Brunswick Nuclear Plant for upland disposal is not an
option. Therefore this alternative was dropped from further consideration for the
Wilmington Harbor DMMP.

3.25 New CDFs in the Military Ocean Terminal, Sunny Point, (MOTSU)
Buffer Zone

The MOTSU facility consists of 8,645 acres of pine forest and river front for the
terminal and railroad lines and 4,267 acres of restrictive easement lands, for a
total of 12,921 acres in Brunswick County, and another 2,267 acres on the east
bank of the Cape Fear River at Carolina Beach (New Hanover County) that
serves as an explosive safety blast (buffer) zone. For the most part the buffer
zone is undeveloped as permanent structures are restricted and unofficial
activities are limited. The buffer zone property, which parallels Dow Road on
Carolina Beach, is owned, maintained and frequently patrolled by MOTSU. This
area was considered for the construction of 6 CDFs (Figure 3-6) for dredged
material from the Wilmington Harbor mid-river channels and from the MOTSU
navigation channels. The six CDFs were designed to avoid existing and future
potable water well sites, major drainage ditches and a cemetery; resulting in cells
with various shapes and capacities. The CDFs were designed with dike heights
that average about 15 feet above the nominal ground elevation. This height
resulted from the depth to water table constraint of about 5 feet below existing
ground surface and the desire to use the good quality, on-site material for
construction of the containment dikes. Deep excavations are not allowable due
to groundwater concerns. Taller dikes could be constructed, but would require
off-site material to be trucked in, which would significantly increase construction
costs. It is anticipated that the cells would be constructed in alphabetical order
(A-F) as needed and the dredge pipeline would cross under Dow Road.
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Figure 3-6 Proposed CDFs in the MOTSU Buffer Zone at Carolina Beach
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Issues associated with use of the MOTSU buffer zone are:

Potential Groundwater Impacts. The Town of Carolina Beach draws its municipal
water from 4 wells located within the MOTSU buffer zone. The dredge slurry that
would be disposed in the buffer zone has a high saline content which could
impact groundwater. Therefore, groundwater modeling was used to determine
the potential for adverse impacts to New Hanover and Brunswick county
freshwater aquifers that could be induced by disposing of dredge material at the
MOTSU buffer zone site at Carolina Beach (Figure 3-6).

Groundwater Modeling. The Department of Defense Groundwater Modeling
System (GMS) was used to evaluate potential groundwater impacts. The part of
GMS that is useful to modeling potential impact of confined disposal areas is the
FEMWATER numerical model (U.S. Army Corps of Engineers, 1997). The
FEMWATER model includes true density driven flow and transport effects. This
is particularly important in this study since gradient changes between ocean
salinities (~30 ppt) occur close to freshwater aquifers (~0 ppt).

The degree of detail in the initial phase of the groundwater modeling study was to
incorporate the local geology and terrain into the model with the proposed
disposal area. Hydraulic boundary conditions were imposed at the ocean and
river boundaries. The influences of the water supply wells were not to be
included in the initial phase of the study. If the initial phase of the study showed
potential for use of the disposal site without the need for liners, then a more
detailed model would be created which more accurately model the existing
groundwater movement. The goal of this phase of the study was only to identify
if there would be a groundwater problem due to salinity intrusion and what
measures to mitigate the problem would be required, therefore, simplifying
assumptions were made to reduce the time and cost of the study. The
simplifying assumptions included:

¢ Idealized geology developed using available information

e Modeled the surficial aquifer (from surface to the first aquatard)

e I|dealized hydrology, used elevation 0 head boundary for river and ocean
boundaries; used parameters from MOTSU model

e Steady state analysis initially

e Transient runs used assumed loadings, not operational data
e Levee modeled as one cell wide levee

e No regional pumping wells

e No affect due to clays sealing bottom of CDF

e No verification or calibration.
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Figure 3-7 contains the FEMWATER grid used in the study. The elevation of the
top of the dike is 32 feet NAVD 88 and while the height of the dike varies with the
ground elevation it is nominally 15 feet. Two cross sections through the disposal
area are used for display purposes. The locations of the cross sections are
shown in Figure 3-8. The elevations along the cross sections are shown in
Figures 3-9 and 3-10. To examine the potential for adverse groundwater
impacts, dredged material was simulated in the disposal area of the model up to
specific elevations and then the model was run with the following restrictions:

e Head boundary condition along Eastern boundary (ocean stage = 0.0 ft.

msl.)

e Head boundary condition along Western boundary (Cape Fear river stage
= 0.0 ft. msl.)

e Steady state assumptions
e Chloride concentration of 20 ppt for dredged material
¢ River and Ocean chloride concentration is 30 ppt

Figure 3-7 FEMWATER grid.
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Figure 3-10 Elevations Along Cross Section 2

The model was run with the dredged material elevations from +17 feet to +32
feet NAVD 1988 at 5 foot increments. Results for a 10 year steady state run with
the dredged material elevation at 27 feet NAVD 88 are presented in Figures 3-11
and 3-12. The North Carolina Groundwater Quality Standard would be violated if
salinity concentrations from the disposal area exceed 1 ppt. Figures 3-11 and 3-
12 show that salinity concentrations could be as high as 28 ppt in some areas.
Therefore groundwater contamination from the disposal area would violate the
North Carolina Groundwater Quality Standard. Although they were not included
in the model, 3 water supply wells are located within the proposed disposal areas
and one well is located adjacent to the northern boundary of the proposed
disposal area (Figure 3-6). The combination of contamination of the groundwater
in excess of the State standards and the close proximity of the water supply wells
require that additional measures be incorporated into the design of the disposal
area to prevent groundwater contamination.
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Figure 3-11 Salinity Concentration at Cross Section 1
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Figure 3-12 Salinity Concentration at Cross Section 2

1) Design Considerations. As mentioned in the groundwater modeling results,
any dredge material placed in the buffer zone area would need to be isolated
from the groundwater to prevent contamination. The design approach chosen
consists of double-lined cells with leak-detection systems as you would find in
modern engineered landfills. Each cell requires complete isolation of the dredge
material from the groundwater. A double liner of high density polyethylene
(HDPE) provides the isolation. The first HDPE liner (secondary) is laid upon a
sand bedding layer, then a leak-detection and drainage system is placed on top.
Perforated 6-inch plastic piping embedded within a one-foot layer of free-draining
granular material slopes to a central sump to collect any leak material from the
primary HDPE liner laid over the leak detection system. If leaks are present, the
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sump can be pumped out to another suitable disposal location without
contaminating the groundwater. Spillway structures and outfall piping must be
carefully constructed so that any liner perforations are completely sealed and the
spillway structures do not settle and penetrate the primary liner. Both liners
continue up along the sides of the dike and are keyed in to a trench at the top.
Effluent from the CDF’s would be piped in HDPE pipes back out to the Cape
Fear River.

2) Disposal Site Longevity. The total capacity of the 6 cells would be
approximately 4.15 million cubic yards. Based on coordination with MOTSU, the
MOTSU installation would use approximately 50 percent of the available capacity
for their navigation channel operations. If applying a bulking factor of 1.5 the site
would be left with a capacity of about 1.38 million cubic yards. The estimated
capacity needs for Wilmington Harbor mid-River reaches are 300,000 CY/year.
Therefore, considering MOTSU'’s use of the site and the estimated volumes from
Wilmington Harbor, the MOTSU buffer zone area only provides capacity for 3
maintenance cycles, one each in 2012, 2014 and 2016 before all cells are filled
to capacity.

3) Environmental Impacts. The proposed CDFs in the MOTSU buffer zone
would adversely impact approximately 122 acres of wetlands, which would
require mitigation. Based on a per-acre mitigation cost of $27,847, for riparian
wetlands (http://www.nceep.net/pages/adjust.htm), mitigation costs were
estimated to be approximately $3.4 M (or ~$4.1 M w/20% contingency).
Additionally, the MOTSU buffer zone has several areas that are designated by
the State of North Carolina Natural Heritage Program as rare and unique
habitats. Depending on field verification of the exact location of these sites in
reference to proposed CDFs, these areas could also require mitigation, which
would increase costs.

4) Estimated Costs. Costs for CDFs in the MOTSU buffer zone are high,
especially considering that their project life is only about 7 years. A detailed cost
estimate is included in Appendix C. In summary, estimated costs are as follows:
Construction - ~$55 M, Mitigation - ~$4 M, and dredging - ~$71 M. These costs
assumed double lined cells with a leachate collection system to prevent saltwater
intrusion into the local aquifer and mitigation for impacts to wetlands.

Based on the issues described above, in addition to other factors that constrain
the location and design of CDF cells in this area, such as plans for future
municipal wells, surface water drainage, State roadways, former industrial sites
(contamination potential), archeological sites, and potential public opposition, this
site was dropped from further consideration.
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3.2.6 Eagle Island
3.2.6.1 Eagle Island Expansion

North of the existing Cell 3 on Eagle Island exists an area, part of which has
been diked in the past, but never used for disposal of dredged material. This
area could be used to expand the current disposal operations (Figure 3-13). The
diked area is referred to as Cell 4 and is approximately 120 acres in size; Cell 5
is an unused area to the north of Cell 4 consisting of about 55 acres. The
majority of acreage in both of these areas consists of tidal wetlands. Expansion
of Eagle Island into these two areas was evaluated as part of this DMMP.
Alternatives considered Cell 4 and/or a combination of Cells 4 and 5. Also
considered was the use of Cell 4 as a stockpile area for dry material transferred
from other Cells at Eagle Island. Experience and a recent study performed by
Dr. R. W. Skaggs of N.C. State University have shown that ditching of Eagle
Island, alone, succeeds only in drying out small amounts of material, typical of
amounts that might be used for dike raising. To dry out large quantities of
material, for instance to render a sufficient amount dry enough to be hauled away
to make room for a maintenance cycle, requires the top layers of material to be
placed somewhere else so that the lower layers begin to dry. According to Dr.
Skaggs, the drying process can cut the volume of the dredged material in half.
Using the area north of Eagle Island (Cell 4), that was previously diked, but never
used, as an area for spreading and storage of dewatered dredged material would
considerably extend the life of the existing 3 cells and reduce the need for dike
raising over the evaluation period. Cell 4 area appears to provide adequate
storage for the dried material until about 2023. A major cleanout of the stockpile
area would be needed at that time. If beneficial uses were identified for large
guantities of material, the cleanout could be deferred to some later year.
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Figure 3-13 Proposed Eagle Island Expansion North into Cells 4 and 5

Below is a description of the challenges encountered relative to use of Cells 4
and/or 5.

1) Results of SETTLE model. During the preparation of the Phase 1| DMMP,
samples of the sediment to be dredged were collected and grain size analysis
and column settling tests were performed to provide input for the SETTLE model.
The results of the evaluation indicated that even when Cells 4 and 5 were
combined as one disposal area, and when spur dikes were added to improve
hydraulic efficiency, that sufficient acreage for zone settling and clarification of
the discharge water would not be present. In other words, Cells 4 and 5 are too
small to provide adequate settling of sediments prior to effluent discharge,
making it impossible to meet applicable water quality standards. Our current
shoaling analysis indicates that the volume of material coming from the Upper
Harbor is significantly greater than the annual amount that was considered in the
Phase Il DMMP. Because there appears to be no improvement in the potential
success of this plan, it was not analyzed further.

2) Cell 3/4/5 Combination. The DMMP considered combining Cell 4, or both
Cells 4 and Cells 5, with the existing Cell 3. This would help offset the reduction
in area that would occur as the Cell 3 dikes were raised and stepped-in. The
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drawback with this plan is that the dike height for Cell 4 would have to match the
dike height for Cell 3 in order to take advantage of the area and spillways. The
current Cell 3 dike is 20 to 30 feet higher than the Cell 4 dike, indicating that a
considerable period of years would be needed to “catch up”.

3) Costs.

a. Mitigation. Cells 4 and 5 contain extensive wetland areas. Although
Cell 4 was previously diked, it was never used and the dike was not maintained.
This resulted in a dike breach on the Brunswick River side of the dike, which
opened Cell 4 to tidal influence. Approximately 100 acres within Cell 4 are
considered jurisdictional wetlands. The majority of wetlands in Cell 4 are
vegetated by Phragmites. Although the typical mitigation ratio for coastal
wetlands is 2:1, due to the disturbed state of Cell 4 and the presence of
Phragmites, preliminary coordination with resource agencies indicated that a
mitigation ratio of 1.1 might be adequate. Cell 5 has never been disturbed and
the entire area (55 acres) is wetlands, so a mitigation ratio of 2:1 would likely be
required. The estimated mitigation cost for Cell 4, assuming a 1:1 ratio for 100
acres at $139,235/acre is approximately $14,000,000. Mitigation for impacts to
the 55 acres in Cell 5 at a 2:1 ratio, at $139,235/acre is estimated to be
approximately $15,000,000. The cost per acre for mitigation is based on the N.
C. Ecosystem Enhancement Program’s fee schedule for mitigation of coastal
wetlands.

b. Stockpiling dry dredged material in Cell 4. Since Cell 4 is not large
enough to receive dredged material by pipeline and still meet water quality
standards, the potential for its use as a stockpile area for dried dredged material,
which would make it available for beneficial uses and prolong the life of Eagle
Island was evaluated. Use of this cell would require upfront in-kind mitigation
costs of $14 million dollars, as described above. The evaluation of the cost of
disposal on Eagle Island with Cell 4 is shown below. There is a remote
possibility that mitigation costs could be lowered to $4 million if resource
agencies and the public would accept the construction of a rock ramp for fish
passage at Lock No. 3 on the Cape Fear River as mitigation (out of kind) for
impacts to wetlands in Cell 4. However, even with mitigation costs lowered to $4
million, the Cell 4 stockpiling alternative is still more costly than disposing of
material in the ODMDS, so this alternative is not viable. The average annual
costs of developing Cell 4, with both in-kind and out of kind mitigation, are shown
below in Tables 3-6 and 3-7. Table 3-8 provides a summary of the costs for the
dredged material disposal options at Eagle Island.
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Cell 4 Stockpiling w/ $14 M mitigation
cost

end-year

$13,189,948
Project Annual Present
Year Cost Value
2011 1 22,417,000 21,374,970
2012 2 8,407,000 7,643,585
2013 3 7,205,000 6,246,231
2014 4 8,407,000 6,949,493
2015 5 8,263,000 6,512,952
2016 6 8,746,000 6,573,212
2017 7 7,608,000 5,452,136
2018 8 6,410,000 4,380,082
2019 9 7,544,000 4,915,344
2020 10 17,230,000 10,704,479
2021 11 9,268,000 5,490,278
2022 12 11,892,000 6,717,245
2023 13 52,336,000 28,188,039
2024 14 15,897,000 8,164,085
2025 15 18,422,000 9,021,052
2026 16 11,098,000 5,181,949
2027 17 14,801,000 6,589,728
2028 18 11,833,000 5,023,418
2029 19 12,988,000 5,257,445
2030 20 14,888,000 5,746,414

Total

Costs 275,660,000 166,132,139
Average Annual Costs 13,189,948

Table 3-6 Avg Annual Costs for Cell 4 Stockpiling with $14 M mitigation cost
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Cell 4 stockpiling w/ $4 M mitigation cost
end-year
$12,281,503

Project Annual Present
Year Cost Value
2011 1 10,417,000 9,932,777
2012 2 8,407,000 7,643,585
2013 3 7,205,000 6,246,231
2014 4 8,407,000 6,949,493
2015 5 8,263,000 6,512,952
2016 6 8,746,000 6,573,212
2017 7 7,608,000 5,452,136
2018 8 6,410,000 4,380,082
2019 9 7,544,000 4,915,344
2020 10 17,230,000 10,704,479
2021 11 9,268,000 5,490,278
2022 12 11,892,000 6,717,245
2023 13 52,336,000 28,188,039
2024 14 15,897,000 8,164,085
2025 15 18,422,000 9,021,052
2026 16 11,098,000 5,181,949
2027 17 14,801,000 6,589,728
2028 18 11,833,000 5,023,418
2029 19 12,988,000 5,257,445
2030 20 14,888,000 5,746,414
Total Costs 263,660,000 154,689,946
Average Annual Costs 12,281,503

Table 3-7 Avg Annual Costs of Cell 4 stockpiling w/ $4 M mitigation cost

Total Avg.
Ann Equiv.
Costs
El with Cell 4 ($14 million mitigation) $13,189,948
El with Cell 4 ($4 million mitigation) $12,281,503
El to 2014 then ODMDS $9,539,426
Pump to El (w/o Cell 4) then take dry
material by scow to ODMDS $11,485,825
Mechanical direct to ODMDS from 2011
(channels that normally go to EI) $11,070,756

Table 3-8 Avg. Annual Costs of Eagle Island Alternatives
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Based on the comparison of potential alternatives for use of Cell 4 as a stockpile
area, it is not economically justified. Cell 5 provides less area for disposal than
Cell 4 and has higher estimated mitigation costs, so it is also not economically
justified. Use of Cells 4 and 5 at Eagle Island for purposes of stockpiling of
material have been eliminated from further consideration. For a more detailed
discussion and comparison of alternative costs, see Section 3.4, Costs of
Alternative Plans.

3.2.6.2 Eagle Island Dike Raises to Elevation of 52 feet and 62 feet

Alternative analyzed for the Phase Il DMMP, included the possibility of raising
the Eagle Island dikes to elevations of 52 feet and/or 62 feet. The originally
developed baseline schedule for Eagle Island indicated that to accommodate all
of the material anticipated to be dredged from the upper harbor without
significant removal of material, Cell 1 would need to be raised to 52 feet msl, and
Cells 2 and 3 would need to be raised to 62 feet msl.

Geotechnical evaluations indicate that neither of these elevations is attainable;
therefore, this plan has been eliminated from consideration. See Appendix B,
Geotechnical Engineering for more detailed discussion.

3.2.7 Island Restoration and Dike Rehabilitation at DA-8 & DA-10.

Historically, DA-8 and 10 have been used for disposal of the “mid-river” reaches
that contain a fine-grained material. Mid-River reaches are Upper Big Island,
Lower Big Island, Keg Island, Upper Lilliput, Lower Lilliput, Upper Midnight,
Lower Midnight and Reaves Point reaches. Based on aerial photography over
time from the 1940’s the islands footprints have varied due to the addition of
dredge material and natural and human-influenced erosion. Current footprints of
Islands 8 and 10 cover 73 and 88 acres respectively and represent only 60
percent of the historical maximum islands’ footprints. The Phase Ill DMMP
considered the following 2 design scenarios: 1) repairing and raising the dikes
along the current alignment and 2) expanding the diked area in the direction of
the shipping channel out to the maximum footprint as observed in the historical
aerial photography; and constructing rock toe protection for longevity and a rock
sill to minimize impacts to open water. Design scenarios assumed that dredging
operations would consist of 18” cutter suction pipeline dredges, with discharge to
either DA-8 or DA-10.

Scenario 1 provides rock toe protection and raises the existing dikes. Based on
shoaling volumes and a bulking factor of 1.5, a dike raise of at least 11 feet on
DA-10 and 10 feet on DA-8 are required to hold one dredge cycle. Additional
dike raises (assuming 5-foot intervals) do not provide enough capacity for the
next maintenance cycle due to the narrow configuration of the diked area.

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

61



DRAFT

Scenario 2 investigated the expansion of DA-8 and DA-10 in the direction of the
ship channel out to the historical footprint. To accommodate mid-River
maintenance material DA-8 would need to expand by 21 acres and DA-10 by 12
acres (Figures 3-14 and 3-15). Rock toe protection would be provided along the
dike and a porous rock sill would be constructed on the north and south ends of
the islands to minimize impacts to estuarine habitat. The expanded dikes were
designed by setting the dike toe near the island’s historical foot print along the
ship channel side and sloping 3H:1V to an elevation equal to the current nominal
dike height (Figure 3-16). The northern and southern limits of the existing dike
were used as limits, so in effect, the Islands were widened toward the shipping
channel without lengthening. This geometry allows for the rock sills on the north
and south ends of the islands for habitat creation. The toe protection rock would
be the first construction to take place in the shallow water (avg. -6 feet NAVD).
The stone dike would be built on geotextile and include a dense rip-rap core
(NCDOT Class A rip-rap, 2"-6" diameter) faced with 2.5 feet of large granite
armor rip-rap (NCDOT Class 2 rip-rap, 160 pounds per cubic foot minimum)
(NCDOT, 1995). This toe protection component is set to a top elevation of 6.0
feet NAVD providing protection in 30-year events (FEMA, 2006). The porous
sills are constructed entirely of the larger granite armor rip-rap and placed on
geotextile. These sill elevations are set to slightly above mean higher-high water
(MHHW= 1.95 feet NAVD) to provide adequate wave energy reduction or 2.5 feet
NAVD in this area of the river. Mean higher high water is defined as the higher of
the two high waters of any tidal day. The single high water occurring daily during
periods when the tide is diurnal is considered to be a higher high water. After the
toe protection and sills are in place and providing wave protection, earth from the
existing dike would be moved to build the new expanded dike. The volume of
material in the existing dike as well as much of the existing dike interior will be
required to construct the expansion. The assumption was made that no
additional earth material from off-site would be required. The dike elevation is
set to the existing dike elevation with a top width of 12 feet. Future raises of 5
feet increments allow for some additional capacity. However geotechnical
studies of the dike and the proposed material used for dike raising would be
required before constructing the raises. Expansion of the dikes along with dike
raises provides at least 4 dredge cycles for mid-River reaches. The next
dredging event following full expansion would be held fully by the Islands.
Additional dike raises would be required over time to accommodate material with
DA-10 requiring the first 5 feet raise in 2013. The next 5 feet raise of DA-10
would occur in 2017 with DA-8 receiving its first raise that same year. After the
dredge cycle of 2018, only half of the required capacity would exist in Islands 8
and 10. After 2018, Islands 8 and 10 would reach capacity and all material would
go to the ODMDS. Additional 5-foot dike raises after 2018 would not provide the
required capacity for a dredge cycle. Below is a brief summary of the issues
associated with use of Islands 8 and 10.

1) Site Longevity. Scenario 1, as described above, would only provide capacity
for one dredging cycle. With gradual dike raises, scenario 2, which would consist

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

62



DRAFT

of a self-mitigating design, would remain viable until 2018, after which all material
would have to go to the ODMDS. Greater island expansion is a remote
possibility, but would require resource agency approval and significant mitigation
efforts.

2) Economics. The restoration of Islands 8 and 10 would require construction of
a rock sill and the restoration and expansion of diked dredged material disposal
areas. According to the current shoaling rate, these islands would be used every
other year and would hold 4 maintenance cycles. After the islands reach
capacity, future dredged material would have to go directly to the ODMDS by
hopper dredge, bucket and barge or spider barge. Each of these islands was
analyzed individually. The costs of constructing a rock sill and containment dikes
and pumping material into DA-8 is given in the following table.

DA-8 Avg Annual Costs (20 Years)

end-year

$2,388,089
Project Annual Present
Year Cost Value
2011 1 $15,271,000 14,561,144
2012 2 2,672,000 2,429,364
2013 3 0 0
2014 4 2,672,000 2,208,760
2015 5 0 0
2016 6 2,672,000 2,008,189
2017 7 $746,000 534,607
2018 8 2,672,000 1,825,831
2019 9 0 0
2020 10 2,187,000 1,358,717
2021 11 0 0
2022 12 2,187,000 1,235,336
2023 13 0 0
2024 14 2,187,000 1,123,159
2025 15 0 0
2026 16 2,187,000 1,021,168
2027 17 0 0
2028 18 2,187,000 928,439
2029 19 0 0
2030 20 2,187,000 844,130
Total Costs 39,827,000 30,078,844
Average Annual Costs 2,388,089

Table 3-9 Avg. Annual Costs of restoration of DA-8

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

63



DRAFT

The cost of taking dredged material from the reaches of the Cape Fear River that
could go to DA-8 and take it directly to the ODMDS by bucket and barge is given

below.

Material from channels that normally goes to DA-8
taken directly to ODMDS - Avg Annual Costs (20
Years)
end-year
$1,067,480
Project Annual Present
Year Cost Value
2011 1 0 0
2012 2 2,187,000 1,988,405
2013 3 0 0
2014 4 2,187,000 1,807,844
2015 5 0 0
2016 6 2,187,000 1,643,679
2017 7 0 0
2018 8 2,187,000 1,494,421
2019 9 0 0
2020 10 2,187,000 1,358,717
2021 11 0 0
2022 12 2,187,000 1,235,336
2023 13 0 0
2024 14 2,187,000 1,123,159
2025 15 0 0
2026 16 2,187,000 1,021,168
2027 17 0 0
2028 18 2,187,000 928,439
2029 19 0 0
2030 20 2,187,000 844,130
Total Costs 21,870,000 13,445,297
Average Annual Costs 1,067,480

Table 3-10 Avg. Annual Costs of taking material from channels that normally

goes to DA-8 directly to ODMDS

Wilmington Harbor DMMP, Cape Fear River, NC
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DA-10 Avg Annual Costs (20 Years)
end-year
$2,327,540
Project Annual Present
Year Cost Value
1 $11,449,000 | 10,916,806
2 2,809,000 2,553,923
3 $1,037,000 899,007
4 2,809,000 2,322,009
5 0 0
6 2,809,000 2,111,154
7 $1,008,000 722,365
8 2,809,000 1,919,446
9 0 0
10 2,644,000 1,642,637
11 0 0
12 2,644,000 1,493,474
13 0 0
14 2,644,000 1,357,856
15 0 0
16 2,644,000 1,234,553
17 0 0
18 2,644,000 1,122,447
19 0 0
20 2,644,000 1,020,521
Total
Costs 40,594,000 | 29,316,199
Average Annual Costs 2,327,540

Table 3-11 Avg. Annual Costs of restoration of DA-10
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The costs to take the dredged material from the reaches of the Cape Fear River
that could go to DA-10 and take them directly to the ODMDS is given below.

Material from channels that normally goes to
DA-10 taken directly to ODMDS
Avg Annual Costs (20 Years)
end-year
$1,290,543
Project Annual Present
Year Cost Value
2011 1 0 0
2012 2 2,644,000 2,403,906
2013 3 0 0
2014 4 2,644,000 2,185,614
2015 5 0 0
2016 6 2,644,000 1,987,145
2017 7 0 0
2018 8 2,644,000 1,806,698
2019 9 0 0
2020 10 2,644,000 1,642,637
2021 11 0 0
2022 12 2,644,000 1,493,474
2023 13 0 0
2024 14 2,644,000 1,357,856
2025 15 0 0
2026 16 2,644,000 1,234,553
2027 17 0 0
2028 18 2,644,000 1,122,447
2029 19 0 0
2030 20 2,644,000 1,020,521
Total Costs 26,440,000 16,254,854
Average Annual Costs 1,290,543

Table 3-12 Avg. Annual Costs of taking material from channels that normally

goes to DA-10 directly to ODMDS
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As summarized in the Table 3-13, below, the reconstruction of DA-8 and DA-10
is not economically justified as the least cost, environmentally acceptable
disposal method for Wilmington Harbor. It is cheaper to take material directly to
the ODMDS for regular maintenance every 2 years.

Comparison of Costs for DA-8 and DA-10
Total Average Annual Equivalent
Costs
DA-8 Restoration $2,388,000
DA-8 Material Directly to
ODMDS $1,067,000
DA-10 Restoration $2,328,000
DA-10 Material Directly
to ODMDS $1,291,000

Table 3-13 Comparison of costs for DA-8 and DA-10
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Figure 3-14 Proposed Restoration Plan for DA-8
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Figure 3-15 Proposed Restoration Plan for DA-10
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Figure 3-16 Proposed Typical Cross-Section Plan for DA-8 and DA-10
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3.3 General Environmental Considerations.

The environmental considerations below address only the alternatives that
remain viable for the Phase Ill DMMP. These include the continued and possible
use of Eagle Island, DA-3 and DA-4, designated nearshore placement areas, the
beaches of Bald Head Island and Oak Island-Caswell, the bird islands, and the
ODMDS. A detailed discussion of the environmental considerations is included
in the AFB materials under Section 5.00. The dredging and currently used
disposal methods for the Wilmington Harbor project have been addressed in
previous environmental documents which were circulated for public and
environmental agency review (See Section 2.00). These documents indicate the
environmental acceptability of dredging and current disposal methods. Much of
the information from these documents will be included in the DMMP/EIS for
easier reference by the reader. The significant resources relative to the DMMP
are summarized below and discussed in more detail in Section 5.00.

3.3.1 Aquatic Resources

Dredging of the access to channel to DA-4 (with disposal in DA-3) and placement
of sand in the nearshore zone may affect aquatic resources. Impacts related to
dredging and disposal at DA-3 and DA-4 have been addressed in previous NEPA
documents (Section 1.3), therefore the only “new” aquatic impacts will be those
associated with placement of sand in the proposed nearshore zone. There is the
possibility that repairs of the dike at disposal islands 3 and/or 4 could impact
aguatic resources, however, designs are not yet available, so impacts are
unknown at this time. All aquatic resources in the project area have been and
will continue to be considered throughout the development of the Wilmington
Harbor Phase 1l DMMP.

3.3.2 Terrestrial Resources.

Terrestrial areas that may be affected by the proposed actions include the Eagle
Island CDF, DA-3, DA-4, the bird islands and the beaches of Bald Head Island and
Oak Island-Caswell. All sites have been used for the disposal of dredged
material before and are discussed in detail in the previous NEPA documents
(Section 1.3). Terrestrial habitat types within these areas include barren areas,
mixed forest and shrubs and fringe wetlands around the islands. Eagle Island,
including Cell 4, is dominated by a monoculture of common reed (Phragmites
australis).

3.3.3 Endangered and Threatened Species.

No currently listed Endangered or Threatened species occur on Eagle Island, on
DA-3 or DA-4 or the bird islands. Loggerhead and green sea turtles nest on the
beaches of Bald Head Island and Oak Island-Caswell and impacts have been
addressed in previous NEPA documents (Section 1.3). Sea turtles may also be
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present in the nearshore placement areas and to the greatest extent practicable,
placement in the nearshore zone will be scheduled to avoid the sea turtle nesting
season. The impacts of dredging on sea turtles and shortnose sturgeon have
also been addressed in previous NEPA documents. All dredging would be done
within existing dredging windows in accordance with overflow restrictions (hopper
dredging) (Table 5-1). An updated list of threatened or endangered species will
be obtained from both the US Fish and Wildlife Service (USFWS, Raleigh, North
Carolina, Field Office) and from the National Marine Fisheries Service (NMFS,
Southeast Regional Office). The species on these lists will be thoroughly
considered in the development and documentation of the proposed Phase lll
DMMP.

3.34 Contaminated Sediments.

Wilmington Harbor sediments have been evaluated from the Bald Head Shoal
Channel upstream through the Northeast Cape Fear River portion of the
authorized project and have been determined not to contain significant amounts
of contaminants. Disposal of these sediments is approved for the ODMDS or
any CDF. A new turning basin is proposed in the Northeast Cape Fear River
above the Hilton Railroad Bridge. That basin and sediments are being evaluated
under the Wilmington Harbor General Reevaluation Report (GRR). If that basin
is authorized and constructed, maintenance will be included as part of the Phase
Il DMMP. Disposal of dredged material from the NECFR will either be at Eagle
Island or in the ODMDS. Beneficial uses of these sediments are addressed in
Section 5.7. There is no reason to believe that contaminants will be mobilized in
the environment as a result of dredged material disposal.

3.3.5 Wetlands and Floodplains.

Wetlands that may be affected by the proposed actions within the DMMP are
those associated with Eagle Island, disposal Islands 3, and 4 and South Pelican
Island. Wetlands of the entire Wilmington Harbor project have been described in
previous reports incorporated by reference in Section 2.00. These descriptions are
still accurate, but encompass wetlands far more extensive than those that could be
affected by the proposed action. Coastal wetlands of the vicinity include tidal salt
marshes which occur along the shorelines and the island fringes of the lower
Cape Fear River. These marshes are comprised mainly of smooth cordgrass
and are generally more extensive where they are more protected from wind and
wave action. Intertidal wetlands of the area are very important ecologically due
to their high primary productivity, their role as nursery areas for larvae and
juveniles of many marine species, and their refuge/forage value to wildlife. In
addition, they provide esthetically valuable natural areas. Non-tidal wetlands
consisting of monotypic stands of the invasive plant, Phragmites, occur within
some of the island disposal areas. Wetlands within the proposed disposal areas
are found at Cell 4 on Eagle Island and along the fringes of D-3, DA-4 and South
Pelican Island.
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3.4 Costs of the Alternative Plans

Detailed cost estimates were developed for each of the DMMP alternatives and
are included in Appendix C. Alternative cost was a criterion used in the
evaluation of the DMMP alternatives in order to develop a suite of alternatives
that would meet the 20-year capacity goal of the project. These estimates are
not construction level detailed estimates but are planning estimates relying upon
known prices, MIl 2006 Cost Book, National Labor, and Region 3 Equipment
Costs and concept-level quantities instead of detailed plans and specifications.

1. Cost Estimates were prepared under guidance given in the Corps of
Engineers Regulation ER 1110-2-1302, CIVIL WORKS COST ENGINEERING
and EP 1110-1-8 Vol 3, CONSTRUCTION EQUIPMENT OWNERSHIP AND
OPERATING EXPENSE SCHEDULE.

2. The cost estimates are based on the January-June 2007 rate of money and
the current fuel prices as quoted by local distributors.

3. Dredging estimates were completed using the Corps of Engineers Dredging
Estimating Program (CEDEP) program and construction estimates were
completed using the Microcomputer Aided Cost Engineering System (MIl)
Version 2.3 program, using the 2006 National Labor, 2006.1 Cost Book, and
Region Il Equipment libraries.

a. CEDEP considers details of dredged material characteristics, depth of
dredged material, effective production time, distances from dredge
sites to disposal sites, cost of dredge plant equipment, operating, and
labor and other economic adjustments for fuel and area factors.

b. The location and features of dredge and disposal areas in relation to
the river reaches, as well as historical production, methods, and
disposals considerations for similar projects, were used in conjunction
with the CEDEP and MII programs for determining dredging and
construction costs.

c. Each alternative includes specific assumptions for that reach or
construction required.

d. All construction soil material assumed to be from on-site taken from the
existing dry dredged material.

e. A 20 percent contingency was included to represent unanticipated
conditions or uncertainties not known at the time of the estimate was
developed as referenced in ER 1110-3-1302 for this level of estimate.

4. Costs were evaluated over the 20 year planning period and were discounted
at a Federal discount rate of 4.875 percent using the end-of-year convention.
Present worth was determined using a factor of 0.0793943 for the 20-year
planning period and applicable interest rate.
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3.4.1 No Action Plan

The “No Action” plan means status quo for the near term; that is until Eagle
Island reaches capacity in 2014. At that time many of the recommendations
described in this DMMP are likely to be implemented. One exception to this is
that “no action” may not necessarily include placement of sand in the proposed
nearshore zones. Estimated cost of placement of small quantities of beach
guality material in small nearshore zones is shown in Appendix C. Evaluation of
a large nearshore zone for large quantities of beach compatible sand in still
under investigation, therefore estimated costs have not been calculated. In
general, cost of the “no action” plan is the same as implementation of the
proposed alternatives in the Phase Il DMMP (Table 3-24).

3.4.2 Eagle Island

The existing authorized plan for Eagle Island includes increases in dike height to
42 feet (40 feet+2 feet overbuild). This DMMP evaluated the alternative of
raising the dike heights over the 20 year time period to an ultimate height of
approximately 62 feet. The engineering analysis showed that the dikes would
not be stable beyond an elevation of 42 feet. Assuming that dike heights at
Eagle Island will be limited to elevation 42 feet, dredged material may only be
disposed on Eagle Island through 2014. After that time, Eagle Island will be full
and material must be taken to the ODMDS. Costs were developed to dispose of
material on Eagle Island through 2014 and then to take the material previously
going to Eagle Island direct to the ODMDS using mechanical dredging and
scows. The cost of that alternative, which would not involve using Eagle Island
after 2014, is given below. Present value is defined as the current value of future
income converted using the applicable discount rate (currently 4 7/8 percent).
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Disposal at Eagle Island until 2014 then

into ODMDS - Avg Annual Costs (20 Years)
end-year

$9,539,426
Project Annual Present
Year Cost Value
2011 1 4,578,000 4,365,197
2012 2 6,233,000 5,667,000
2013 3 3,906,000 3,386,229
2014 4 5,108,000 4,222,435
2015 5 13,761,000 10,846,513
2016 6 10,812,000 8,125,951
2017 7 9,976,000 7,149,121
2018 8 10,812,000 7,388,057
2019 9 9,976,000 6,499,930
2020 10 14,597,000 9,068,676
2021 11 9,976,000 5,909,690
2022 12 10,812,000 6,107,203
2023 13 9,976,000 5,373,049
2024 14 10,812,000 5,652,626
2025 15 13,761,000 6,738,611
2026 16 10,812,000 5,048,408
2027 17 9,976,000 4,441,533
2028 18 10,812,000 4,589,977
2029 19 9,976,000 4,038,210
2030 20 14,597,000 5,634,095
Total Costs 201,269,000 120,152,509
Average Annual Costs 9,539,426

Table 3-14 Avg. Annual Costs of disposal at Eagle Island until 2014 then into ODMDS

A plan was also developed to continue to pump material to Eagle Island and
annually transport dry material to the ODMDS using scows. This would require
construction of a loading facility, including a conveyor, on Eagle Island to move
dry material to the scows. The costs of handling this material are given below.
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Hauling of dry material from Eagle
Island to the ODMDS (scow) - Avg

Annual Costs (20 Years)

end-year
$11,485,825
Project Annual Present
Year Cost Value
2011 1 12,210,000 11,642,431
2012 2 8,563,000 7,785,419
2013 3 7,361,000 6,381,472
2014 4 8,563,000 7,078,448
2015 5 8,263,000 6,512,952
2016 6 9,103,000 6,841,522
2017 7 7,901,000 5,662,109
2018 8 6,410,000 4,380,082
2019 9 7,901,000 5,147,950
2020 10 19,505,000 12,117,868
2021 11 10,140,000 6,006,842
2022 12 13,311,000 7,518,773
2023 13 11,851,000 6,382,919
2024 14 18,613,000 9,558,918
2025 15 21,138,000 10,351,047
2026 16 11,972,000 5,590,043
2027 17 17,453,000 7,770,456
2028 18 13,105,000 5,563,416
2029 19 15,173,000 6,141,917
2030 20 16,150,000 6,233,516
Total
Costs 244,686,000 144,668,101
Average Annual Costs 11,485,825

Table 3-15 Avg Annual Costs of hauling dry material from Eagle Island to the

ODMDS
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The average annual costs of taking material directly to the ODMDS using a
bucket and barge was examined. This method would not use the entire capacity
of Eagle Island by pumping into it through 2014, but would begin disposal in the
ODMDS in 2011.

Take material from channels that
normally goes to Eagle Island directly
to ODMDS -Avg Annual Costs (20
Years)
end-year
$11,070,756
Project Annual Present
Year Cost Value
2011 1 9,976,000 9,512,277
2012 2 10,812,000 9,830,194
2013 3 9,976,000 8,648,495
2014 4 10,812,000 8,937,543
2015 5 13,761,000 10,846,513
2016 6 10,812,000 8,125,951
2017 7 9,976,000 7,149,121
2018 8 10,812,000 7,388,057
2019 9 9,976,000 6,499,930
2020 10 14,597,000 9,068,676
2021 11 9,976,000 5,909,690
2022 12 10,812,000 6,107,203
2023 13 9,976,000 5,373,049
2024 14 10,812,000 5,552,626
2025 15 13,761,000 6,738,611
2026 16 10,812,000 5,048,408
2027 17 9,976,000 4,441,533
2028 18 10,812,000 4,589,977
2029 19 9,976,000 4,038,210
2030 20 14,597,000 5,634,095
Total
Costs 223,020,000 139,440,157
Average Annual Costs 11,070,756

Table 3-16 Avg. Annual Costs of taking material from channels that normally

goes to Eagle Island directly to ODMDS
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As discussed in Section 3.2. Alternatives Eliminated, the use of Cell 4 as a
stockpile area was also considered. The average annual costs of developing cell
4 would be about $12.6 million while the cost of taking material directly to the
ODMDS by bucket and barge would be about $11.1 million. The costs using a
conveyor system to move dry material from Eagle Island would also be about
$11.1 million. The least cost disposal would pump material into Eagle Island until
it runs out of capacity and then take material directly to the ODMDS using
mechanical dredging. The table below provides a summary of the costs to
dispose of dredged material in the reaches historically disposed of at Eagle
Island.

Comparison of Eagle Island (El) Alternatives
Total Avg.
An. Equiv.
Costs
El with Cell 4 ($14 million mitigation) $13,189,948
El with Cell 4 ($4 million mitigation) $12,281,503
El to 2014 then ODMDS $9,539,426
Pump to EI (w/o Cell 4) then take dry
material by scow to ODMDS $11,485,825
Mechanical direct to ODMDS from 2011
(channels that normally go to El) $11,070,756

Table 3-17 Avg. Annual Costs of Eagle Island Alternatives

The least cost alternative is to pump material to Eagle Island through 2014, then
go directly to the ODMDS. After 2014, costs to use Eagle Island to dry material
and costs to take wet material directly to the ODMDS are very similar, so
additional analyses should be conducted, such as pilot tests, to select the
preferred alternative and to verify the key assumptions. Refer to Appendix C for
all costs relative to Eagle Island.

3.4.3 Sand Recycling at DA-3 and DA-4

The continued use of DA-3 and DA-4 will require some toe protection for the
dikes that is estimated to cost about $605,000. This will allow sand from the
reaches of Horseshoe Shoal and Snows Marsh to be placed in DA-4.
Approximately every 10 years, DA-4 is used as a borrow site to renourish the
authorized Coastal Storm Damage Reduction (CSDR) project for the Area South
of Carolina Beach. The costs to remove this material are paid by the CSDR
project at no added cost to the navigation project for Wilmington Harbor. The
costs for these reaches are shown below in Table 3-18. This is the least cost,
environmentally acceptable disposal method for this area.
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Sand Recycling at DA-3/DA-4
Avg Annual Costs (20 Years)
end-year
$706,715
Project Annual Present
Year Cost Value
2011 1 1,130,000 1,077,473
2012 2 1,087,000 988,293
2013 3 0 0
2014 4 1,087,000 898,549
2015 5 0 0
2016 6 1,087,000 816,954
2017 7 0 0
2018 8 1,087,000 742,769
2019 9 1,060,000 690,650
2020 10 1,087,000 675,320
2021 11 0 0
2022 12 1,087,000 613,996
2023 13 0 0
2024 14 1,087,000 558,241
2025 15 920,000 450,514
2026 16 1,087,000 507,549
2027 17 0 0
2028 18 1,087,000 461,460
2029 19 0 0
2030 20 1,087,000 419,556
Total
Costs 13,980,000 | 8,901,325
Average Annual Costs 706,715

Table 3-18 Avg Annual Costs of sand recycling at DA-3 and DA-4

3.4.4 Beach Disposal

The channel realignment of the Ocean Bar Channel, done to avoid large
quantities of rock along the more westward previous alignment, resulted in the
River channel being moved very close to Bald Head Island. To maintain the
sediment balance on Bald Head Island and east Oak Island-Caswell Beach and
because it was found to be the least cost disposal method, sand from the inner
ocean bar is pumped to these 2 islands in an alternating system, pursuant to the
2000 Sand Management Plan, Appendix A. The shoaling rate is such that the
inner ocean bar requires dredging every 2 years. The determination of the sand
budget for the mouth of the Cape Fear River showed two disposal events on
Bald Head Island followed by one disposal event to Caswell Beach-Oak Island.
The project is currently being monitored to more accurately determine the
impacts and mitigation of adjacent shorelines. The estimated cost for beach
disposal of the sand from the Inner Ocean Bar is as follows.
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Beach Disposal from Inner Ocean Bar
Avg Annual Costs (20 Years)
end-year
$6,752,063
Project Annual Present
Year Cost Value
2011 1 12,100,000 | 11,537,545
2012 2 0 0
2013 3 11,600,000 | 10,056,389
2014 4 0 0
2015 5 16,500,000 | 13,005,411
2016 6 0 0
2017 7 12,100,000 8,671,247
2018 8 0 0
2019 9 11,600,000 7,558,058
2020 10 0 0
2021 11 16,500,000 9,774,448
2022 12 0 0
2023 13 12,100,000 6,517,030
2024 14 0 0
2025 15 11,600,000 5,680,393
2026 16 0 0
2027 17 16,500,000 7,346,160
2028 18 0 0
2029 19 12,100,000 4,897,990
2030 20 0 0
Total Costs 132,700,000 | 85,044,670
Average
Annual Costs 6,752,063

Table 3-19 Avg. Annual Costs for beach disposal from Inner Ocean Bar
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Although the Phase Il DMMP does not recommend taking the beach quality
material to the ODMDS, costs for doing such using a medium hopper dredge are
shown below.

Take material that normally goes to
beaches, directly to ODMDS - Avg
Annual Costs (20 Years)
end-year
$6,581,535
Project Annual Present
Year Cost Value
2011 1 13,000,000 | 12,395,709
2012 2 0 0
2013 3 12,700,000 [ 11,010,012
2014 4 0 0
2015 5 13,000,000 | 10,246,687
2016 6 0 0
2017 7 12,700,000 9,101,226
2018 8 0 0
2019 9 13,000,000 8,470,237
2020 10 0 0
2021 11 12,700,000 7,523,363
2022 12 0 0
2023 13 13,000,000 7,001,768
2024 14 0 0
2025 15 12,700,000 6,219,051
2026 16 0 0
2027 17 13,000,000 5,787,884
2028 18 0 0
2029 19 12,700,000 5,140,865
2030 20 0 0
Total
Costs 128,500,000 | 82,896,803
Average Annual Costs 6,581,535

Table 3-20 Avg. Annual Costs to take material that normally goes to beaches,
directly to ODMDS

The material that shoals in the outer Ocean Bar is fine-grained and unsuitable for
beach disposal. This material requires annual dredging and disposal using a
hopper dredge to the ODMDS. The annual cost of this disposal is $3,458,000
using a hopper dredge. No alternative disposal options were identified for this
fine-grained material from the Outer Ocean Bar.
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3.4.5 Small Nearshore Placement Area for Small Quantities of Sand
(<100,000 CY)
Three small nearshore placement areas have been identified and may be used
intermittently, as needed, for disposal of small quantities of beach quality sand
(“string bean” shoals). The current Sand Management Plan (Appendix A)
allows small amounts of sand to be disposed in the ODMDS on an emergency
basis. This material must be hauled to the ODMDS at a higher cost and results
in its removal from the active beach system. The development of a nearshore
placement area for sand would cost less and allow the material to remain in the
active beach system, lessening the impact on adjacent beaches. While the
expected volumes from this type of dredging cannot be accurately determined,
an alternative cost analysis indicated that placement of sand in the nearshore
could save from $1 to $3 per cubic yard, based on a shorter haul distance.
Detailed costs are shown in Appendix C.

3.4.6 Large Nearshore Placement Area for Large Quantities of Sand
(>100,000 CY)

A large nearshore placement site for beach quality sand is an alternative that is
being considered as the potential least cost method of keeping beach quality
material in the littoral system. This alternative has not yet been fully evaluated so
estimated costs are yet to be determined.

3.4.7 Beneficial Use (Bird Islands)

Besides beach disposal and placement of small quantities of sand in the
nearshore zone, the disposal of material on two bird islands, Ferry Slip Island
and South Pelican Island, is another beneficial use of dredged material from
Wilmington Harbor. Disposal on the bird islands is the least cost disposal
method for the adjacent reaches. The historic disposal rate has been about
every 7 to 10 years, and restoration of bird islands is sometimes limited by a lack
of material in the adjacent channels. This beneficial use of dredged material is
also the least cost disposal method (Appendix C), so no alternative cost analysis
has been performed.

3.4.8 Summary (Least cost analysis)

A summary of the least cost analysis is shown in Tables 3-21 and 3-22. As
presented in Table 3-22, the maintenance dredging costs can be divided by
areas and projected by year using historic dredging records and future
expectations. Costs to maintain Wilmington Harbor are increasing, principally
because the costs to manage Eagle Island and to place material on adjacent
beaches are higher than historic costs. From the results of this DMMP, costs will
be even greater after 2014 when Eagle Island can no longer hold additional
maintenance material. At that time, maintenance material can either be hauled
by bucket and barge directly to the ODMDS or material from Eagle Island can be
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dried and hauled to the ODMDS in scows, if feasible. Under either condition,
costs will be greater than those recently incurred to pump material to Eagle
Island.
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Upper

Harbor-goes
Mid-River Mid-River to Eagle End-year
Sand to Fines B& Island $22,814,228

Outer Bar to | Inner Bar to Islands 3 & | Bargeto initially, then
Project ODMDS Beaches 4 ODMDS ODMDS Total Present
Year Cost Value
2011 1 3,458,000 12,100,000 1,130,000 0 4,578,000 21,266,000 20,277,473
2012 2 3,458,000 0 1,087,000 4,831,000 6,233,000 15,609,000 14,191,593
2013 3 3,458,000 11,600,000 0 0 3,906,000 18,964,000 16,440,462
2014 4 3,458,000 0 1,087,000 4,831,000 5,108,000 14,484,000 11,972,935
2015 5 3,458,000 16,500,000 0 0 13,761,000 33,719,000 26,577,542
2016 6 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 15,172,650
2017 7 3,458,000 12,100,000 0 0 9,976,000 25,534,000 18,298,481
2018 8 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 13,794,867
2019 9 3,458,000 11,600,000 1,060,000 0 9,976,000 26,094,000 17,001,721
2020 10 3,458,000 0 1,087,000 4,831,000 14,597,000 23,973,000 14,893,702
2021 11 3,458,000 16,500,000 0 0 9,976,000 29,934,000 17,732,625
2022 12 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 11,403,275
2023 13 3,458,000 12,100,000 0 0 9,976,000 25,534,000 13,752,549
2024 14 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 10,367,777
2025 15 3,458,000 11,600,000 920,000 0 13,761,000 29,739,000 14,562,863
2026 16 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 9,426,310
2027 17 3,458,000 16,500,000 0 0 9,976,000 29,934,000 13,327,270
2028 18 3,458,000 0 1,087,000 4,831,000 10,812,000 20,188,000 8,570,334
2029 19 3,458,000 12,100,000 0 0 9,976,000 25,534,000 10,335,973
2030 20 3,458,000 0 1,087,000 4,831,000 14,597,000 23,973,000 9,253,007
Total Costs 69,160,000 | 132,700,000 | 13,980,000 | 48,310,000 | 201,269,000 | 465,419,000 | 287,353,410
Average Annual Costs 22,814,228

Table 3-21 Average Annual Costs for Wilmington Harbor Operation and Maintenance
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The expected average annual costs of the operation and maintenance of
Wilmington Harbor are provided below in Table 3-22.

Location Average Annual Costs
Upper River to the ODMDS (currently goes to Eagle Island) $9,539,426
Mid-River to the ODMDS $2,358,023
Disposal (sand recycling) at Islands 3 and 4 $706,715
Inner Ocean Bar Sand to Beaches $6,752,063
Outer Ocean Bar to ODMDS $3,458,000
Totals $22,814,228

Table 3-22 Summary of Average Annual Costs for O & M of Wilmington Harbor

35 Summary of DMMP

3.5.1. Phase IIl DMMP Base Plan

Pursuant to ER 1105-2-100, it is the Corps of Engineers policy to accomplish the
disposal of dredged material associated with the construction or maintenance
dredging of navigation projects in the least costly manner. Disposal is to be
consistent with sound engineering practice and meet all Federal environmental
standards including the environmental standards established by Section 404 of
the Clean Water Act of 1972 or Section 103 of the Marine Protection, Research
and Sanctuaries Act of 1972, as amended. This constitutes the base disposal
plan for the navigation purpose.

Several alternatives were eliminated in formulating the base plan for the Phase Il
DMMP. Table 3-23, below, summarizes the status of the alternatives analyzed
and those alternatives that have not been eliminated represent the base plan.
With the exception of the revised management of Eagle Island, the addition of 3
nearshore placement areas for small quantities of sand, development of adaptive
management criteria to allow an evaluation of current conditions to determine
which beach will receive sand, and possibly a large nearshore zone for large
guantities of beach quality sand, maintenance of Wilmington Harbor will continue
as described in Section 2 (Existing Conditions). Table 2-1 provides a summary of
current dredging and disposal practices for Wilmington Harbor. In summary, the
designated ODMDS, Bald Head Island and Oak Island-Caswell beaches, Islands
3 and 4, the bird islands, the nearshore placement areas and Eagle Island will
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provide adequate disposal for Wilmington Harbor for the next 20 years. Based
on current estimates, including a dike raise to elevation 40 feet + 2 feet, Eagle
Island will reach capacity by 2014 at which time all material in the Upper Harbor
would be transported to the ODMDS. Although, material may then be
transported to the ODMDS, beneficial use of large quantities of dredged material
from Eagle Island would prolong the life of that site and delay the need for upper-
River material to be transported to the ODMDS for disposal. As previously
discussed, CESAW will continue to investigate beneficial uses of dredged
material from Wilmington Harbor, especially material placed in Eagle Island. The
table below summarizes the results of the alternatives analysis for the
Wilmington Harbor Phase Il DMMP.

Iltem Wilmington Harbor DMMP Alternatives Current
# Status
1|Management Plan for Eagle Island, cell rotation / dike raises in use/study ongoing
2] Capacity restoration of existing CDFs by ocean disposal/beneficial use in use/study ongoing
3]Sand recycling at Islands 3 and 4 in use
4]Disposal of all Beach Compatible Material on Beach in use/study ongoing
5|New ODMDS in use
6]Create a nearshore disposal site for recycling sand to the beach proposed/study ongoing
7]Use of scow or barge overflow to increase dredging efficiency in use
8]New CDF at U. S. Coast Guard LORAN site eliminated
9]Open water site mid-harbor near Snows Cut (100-200 acres) eliminated
10} Sand recycling from borrow hole in the channel near Horseshoe Shoal eliminated
11)CDF at Progress Energy's Brunswick Nuclear Plant (Southport) eliminated
12]|New Eagle Island type CDF in MOTSU buffer area at Carolina Beach eliminated
13]New confined disposal facility on Eagle Island by expansion north eliminated
14|Restoration of Islands 8 and 10 eliminated

Table 3-23 Summary of Alternatives Analysis for the Wilmington Harbor Phase
Il DMMP

3.5.2 Planning Requirement.

The DMMP alternatives were developed in accordance with Federal policy
guidance included in the Planning Guidance Notebook (ER 1105-2-100)
regarding the planning process and methods of analysis. The Corps of
Engineers planning process is grounded in the economic and environmental
Principles and Guidelines (P&G) promulgated in 1983. The P&G were set forth
to provide for the formulation of reasonable plans responsive to National, State
and local concerns. The Corps of Engineers planning process places specific
emphasis on sound judgment and planners and other team members shall be
guided by common sense in applying the Corps planning process, which consists
of the following six steps:

Step 1 - Identifying problems and opportunities
Step 2 - Inventorying and forecasting conditions
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Step 3 - Formulating alternative plans
Step 4 - Evaluating alternative plans
Step 5 - Comparing alternative plans
Step 6 - Selecting a plan

3.5.3 Real Estate — No Real Estate requirements have been identified at this time
3.54 Studies and Models
3.5.4.1 Shoaling Analysis

To develop the Wilmington Harbor Dredged Material Management Plan,
sediment shoaling by reach of the Wilmington Harbor Navigation Project since
deepening was required. An initial estimate of channel shoaling was prepared in
1996 for the Feasibility Report (USACE 1996) and is summarized below in Table
3-24. This information was used for initial plan formulation on the Phase Il
DMMP.

Shoaling Rate Cycle

Channel Reach (cubic yards/year) (years)
Upstream Limits of Project to 750 ft 12,600 5
above Chemserve
NC 133 Bridge to 750 ft above 70,600 3
Chemserve
NC 133 Bridge to Cape Fear Memorial 14,100 3
Bridge
Anchorage Basin 932,900 1
Between Channel 61,500 1
Fourth East Jetty 19,600 2
Upper Brunswick 17,100 4
Lower Brunswick 29,800 4
Upper Big Island 2,400 4
Lower Big Island 8,000 2
Keg Island 34,100 2
Upper Lilliput 48,900 2
Lower Lilliput 43,000 2
Upper Midnight 107,000 2
Lower Midnight 25,500 2
Reaves Point 21,200 2
Horseshoe Shoal 45,700 2
Snows Marsh 14,800 2
Lower Swash 12,000 2
Battery Island 23,305 1
Southport 0 1
Bald Head—Caswell 11,039 1
Smith Island 257,786 2
Ocean Bar Entrance Channels 545,000 2
Ocean Bar Outer Channels 538,000 2

Table 3-24 Wilmington Harbor Navigation Channel Shoaling from 1996 Feasibility Study
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As previously stated, navigation channel dredging for deepening was initiated in
August 2000 and deepwater to the port was achieved in by March 2004.
Although several reaches addressed in the Wilmington Harbor-96 Act project
have been deepened, the deepening project is not yet complete and only 3 years
of post-dredging survey data exists.

Survey data for all channel reaches south of the Cape Fear Memorial Bridge
from 2004 to 2006 (post-deepening to present) were provided to a consultant to
input into a GIS database and used to develop digital terrain models (DTMs) for
shoaling volume calculations. This database and navigation channel shoaling
model system, called Diagnostic Modeling System (DMS) was used to determine
shoaling rates per reach per year so that required sediment disposal quantities
(and/or beach compatible sand placement quantities) could be determined for
analysis of the various DMMP alternatives.

The DMS shoaling estimates were primarily used to confirm or adjust the
Feasibility Report estimates from Table 3-24. As maintenance dredging
continues into the future, additional data and dredging records will be added to
the database and analysis modules to further refine the anticipated shoaling
guantities.

Using individual actual survey data, dredging records and District experience (eg.
the upper reaches of the project have not been dredged in over 5 years, so a 3
year shoaling estimate is insufficient to accurately quantify annual dredging
requirements), the shoaling quantities used for DMMP development are
summarized in Table 3-25.

It should be noted that the quantities shown below are the same as those shown
in Table 2-1, Summary of Current Dredging and Disposal Practices for
Wilmington Harbor, i. e. Wilmington Harbor 96-Act post-project deepened
condition.
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Shoaling Rate Cycle
Channel Reach (cubic yards/year) (years)

Upstream Limits of Project to 750 ft above

Chemserve 12,600 5
NC 133 Bridge to 750 ft above Chemserve 70,600 5
NC 133 Bridge to Cape Fear Memorial

Bridge 14,100 5
Anchorage Basin 1,168,100 1
Between Channel 84,,200 1
Fourth East Jetty 19,600 2
Upper Brunswick 17,100 2
Lower Brunswick 29,800 2
Upper Big Island 22,500 2
Lower Big Island 35,900 2
Keg Island 34,100 2
Upper Lilliput 48,900 2
Lower Lilliput 43,000 2
Upper Midnight 107,000 2
Lower Midnight 25,500 2
Reaves Point 21,200 2
Horseshoe Shoal 45,900 2
Snows Marsh 21,800 2
Lower Swash 12,000 2
Battery Island 25,300 4
Southport 0 4
Bald Head—Caswell 11,000 4
Smith Island 257,800 2
Ocean Bar Entrance Channels 545,000 2
Ocean Bar Outer Channels 538,000 1

Table 3-25. Wilmington Harbor Navigation Channel Shoaling Rates
Recommended for Phase Ill DMMP Development
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3.5.4.2 Groundwater Modeling.

The Department of Defense Groundwater Modeling System (GMS) was used to
evaluate potential groundwater impacts. The part of GMS that is useful to
modeling potential impact of confined disposal areas, is the FEMWATER
numerical model (U.S. Army Corps of Engineers, 1997). The FEMWATER
model includes true density driven flow and transport effects. This is particularly
important in this study since gradient changes between ocean salinities (~30 ppt)
occur close to freshwater aquifers (~0 ppt). Results of the groundwater modeling
are included in Section 3.2.5.

3.5.4.3 SETTLE Model

The SETTLE application of the Automated Dredging and Disposal Alternatives
Modeling System (ADDAMS) is provided by ERDC. The program was used in
the Phase II DMMP, and will be used for the Phase Ill DMMP for the purpose of
evaluating any areas that could be acquired by the Government for additional
upland disposal for the upper harbor. The SETTLE model automates the design
procedures in EM1110-2-5027. The program is used to predict the effluent total
suspended solids (TSS) concentrations for given CDF ponding and flow rate
conditions. The program has been verified, i.e. checked to ensure that results
agree with the results of the manual method, but not certified. A more detailed
discussion of the results of the SETTLE model are included in Section 3.2.1.1.

3.5.4.4 Geotechnical Studies

The stability of the Eagle Island dike is evaluated using the computer program
UTEXAS4. This is a slope stability program developed by Dr. Stephen Wright of
Shinoak Software and the University of Texas at Austin. The program was
developed while Dr. Wright was under contract to the Corps ERDC facility in
Vicksburg, Mississippi. The program allows the user to perform slope stability
analyses using several recognized methods. Those used for Corps projects
include the Corps Modified Swedish Method and Spencer's Method. The
program is the preferred program to use as stated in EM-1110-2-1902, Slope
Stability and is provided to Corps offices through ERDC in Vicksburg.

The Spencer method of computing the factor of safety against slope failure was
selected to perform the slope stability analysis at Eagle Island. Strength
parameters for foundation and dike soils were estimated from triaxial strength
tests performed in the laboratory. Consolidated-undrained, consolidated-drained
and unconsolidated-undrained tests were performed at the site at different times
in the past. Itis clear that the strength of the fine-grained dredged material
depends greatly on the in-situ moisture content. The moisture content of this
material varies considerably, depending on the degree of consolidation. For the
fine-grained dredged material, the phi angle is largely neglected because
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undrained failure conditions in the field would likely be the situation in the field
during a failure event. Estimating the cohesion (psf) of the dredged material is
difficult due to the variability of moisture content. Values of cohesion ranging
between 100 and 350 psf are used, depending on the location of the underlying
layers of dredged material and foundation soils. Strengths greater than this may
be used in future analyses if supported by appropriate laboratory test results.
According to current data available, minimum factors of safety are reached at a
dike elevation of about 42 feet. It is recommended that the dike not be built any
higher than this unless future geotechnical investigation and analysis will support
such a determination.

3.5.4.5 Risk and Uncertainty

Results from studies that are currently ongoing, such as the Eagle Island stability
analysis and the Wilmington Harbor shoaling study, are expected to provide
information to better refine the assumptions made during development of the
Phase 1l DMMP. Risk and uncertainty will be fully addressed when the final
recommendations for the Phase Il DMMP have been determined.

4 POLICY ISSUES AND QUESTIONS

4.1 Disposal of Beach-Quality Sand

Corps policy is that dredged material disposal occurs in the least costly,
environmentally acceptable manner, consistent with engineering requirements
established for the project. The least costly alternative, consistent with sound
engineering practices and selected through the 404(b)(1) guidelines or ocean
disposal criteria, will be designated the Federal standard for the proposed
project. 33 CFR Section 336.1(c)(1). The analysis made at the time the
Wilmington Harbor was designed showed that disposal on Baldhead Island and
Oak Island-Caswell beaches was the least costly alternative, pursuant to the
current sand management plan, material has been placed on the beaches for
each of the maintenance events following construction. Recent cost estimates
prepared for this report, continue to show that costs for beach disposal and
disposal in the ODMDS are virtually the same. In addition, as discussed below,
placement of dredged material in the ODMDS is neither environmentally
acceptable, nor engineeringly sound. Also, it is not consistent with North
Carolina’s Coastal Zone Management Act regulations.

The Corps of Engineers' Environmental Operating Principles (EOP) set a
direction for Corps planning, engineering, construction and operations activities
to ensure good stewardship of the environment. The first principle is: Strive to
achieve environmental sustainability. In support of this principle, the EOP further
states, "Environmentally sustainable solutions are achieved by linking
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environmental and economic needs." Clearly there is a recognized need for
economic development, but not at the cost of the environment.

Sound engineering practice includes principled engineering procedures using
state of the art techniques and approaches to provide the best engineering
solution being sure to balance economics and the environment.

Sand is a resource to both beach communities and the environmental
communities that make the coastal zone home. Sand should be managed
because it has value both nationally and regionally. The Corps practice of
disposing of beach-quality sand in offshore dredged material disposal sites is
poor management of a limited resource. This practice removes sand from the
littoral system and essentially "throws it away" without regard to environmental
consequences on adjacent shorelines or other economic benefit. Regional
Sediment Management (RSM) is the principle of managing the valued sand
resource in a way that is beneficial (or at least not damaging) to the region. RSM
is a watershed perspective at the coast.

On 27 January 1999, the Corps issued its watershed policy (Watershed
Perspective Policy Guidance Letter #61) which integrates "the watershed
perspective into opportunities within, and among, Civil Works elements...". The
Corps Civil Works watershed perspective includes the following:

e use of water resources in a manner that is sustainable, taking into
account environmental protection, economic development, and
social well-being

e coordinated planning and management of water and related land
resources by the responsible Federal, tribal, state or local
governments

e interagency cooperation, including cost-shared collaboration on
initiatives that incorporate local, tribal, regional, and national water
resources management goals

e consideration of adaptive management of resources in the
watershed

e leveraging resources and integrating programs and activities within
and among Civil Works programs, and with other Federal, tribal,
state and non-governmental organizations, to improve consistency
and cost effectiveness; and, identification of future water resource
demands, including local, tribal, regional, and national goals.

Simple "least cost" arguments to justify actions such as disposing of sand in
unrecoverable, offshore disposal sites is not consistent with our own EOP nor our
own watershed policy. This action is inconsistent with our EOP because it does
not recognize sand as a resource nor the value of that resource to the
environmental habitats it is used for or the adjacent beach community. This
action is inconsistent with our own watershed policy because it does not consider
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leveraging resources and programs, i.e., Corps General Investigations and O&M
programs, to improve consistency and cost effectiveness.

Typically, when the Corps builds a structure for inlet stabilization, sand bypassing
is conducted to restore the natural alongshore flow of sand. We recognize that
perpendicular structures trap sand, and we usually account for methods to
restore that transport. We have a long history of sediment management at inlets
and beaches reaching back for over 70 years where we have recognized that
sand is a resource of value to beaches. We have designed and constructed
sand bypassing operations including a mobile bypass plant in Santa Barbara,
CA, and a fixed plant at Lake Worth Inlet in Florida. Even our own Masonboro
Inlet weir jetty system at Wrightsville Beach is recognition of the value of sand to
a regional system intending to capture sediment in transport so as to be back-
passed and by-passed to the adjacent beaches. The Sand Management Plan for
Wilmington Harbor is a similar recognition of the importance of keeping sand in
the system. Finally, it has been documented that a navigation channel can
effectively serve as a navigation structure by effectively trapping sand just as a
jetty.

Among the options being considered for the Wilmington Harbor DMMP for
beach-quality sand is on-shore placement of sand, consistent with the current
practice outlined in the Sand Management Plan. From a beach
nourishment/storm damage reduction perspective, the best way to get sand on
the beach is to place it there directly. There are additional alternatives that will
be explored along the lines of RSM approaches to cost effectively leverage the
resource (sand) with other Federal programs (GI/CG/O&M). Nearshore
placement is also being considered for depositing beach-quality sand at depths
and locations to migrate shoreward or along the coast as natural transport.
Current dredging equipment draft limitations may limit the effectiveness of this
option because to truly realize positive benefits of nearshore placement might be
required in waters too shallow for dredges to operate without "light-loading™ or
hopper pump-out.

5 STATUS OF ENVIRONMENTAL COMPLIANCE ACTIONS,
COORDINATION, DOCUMENTATION

51 NEPA Documentation and Coordination.

A Notice of Intent (NOI) to prepare a Draft Environmental Impact Statement
(DEIS) was published in the Federal Register on December 6, 2006. Although
the NOI indicated that the DEIS was scheduled for distribution to the public in the
fall of 2007, the current schedule is for the NEPA document to be circulated for
public review by mid-February 2008. It has not yet been determined whether an
EIS or EA will satisfy the requirements of NEPA. That decision will be based on
the final suite of recommended alternatives. The Phase Ill DMMP will consist of
the DMMP and appropriate NEPA document.
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Environmental compliance actions and coordination with resource agencies
began in December 2005 with the circulation of the NEPA Scoping letter,
followed by a Scoping meeting on December 8, 2005. A copy of the Scoping
letter and Scoping comments are provided in Appendix G, Pertinent
Correspondence. At the Scoping meeting all attendees were invited to
participate on the PDT. Representatives from the U.S. Fish and Wildlife Service,
the North Carolina Wildlife Resources Commission, the North Carolina Division
of Water Quality, the NC State Ports and MOTSU all indicated their interest in
becoming active PDT members. These representatives regularly attend PDT
meetings, have made important contributions to the planning and evaluation of
alternatives, and support the efforts, to date, on the DMMP. Also, all Scoping
meeting attendees, whether active PDT members or not, are provided with
monthly PDT meeting minutes via email as well as the opportunity to attend
periodic project status meetings. Coordination with the USFWS regarding the
Fish and Wildlife Coordination Act requirements is ongoing. As the NEPA
process moves forward, coordination with all appropriate resource agencies and
stakeholders will intensify. The public will have an opportunity to comment on the
DMMP as part of the National Environmental Policy Act (NEPA) compliance
activities, including circulation of the draft and final NEPA documents in June and
November 2008. Once completed, the Integrated DMMP and EA or EIS will be
disseminated to resource agencies, interest groups, and the public as part of the
NEPA environmental compliance review. Public entities and private individuals
that are members of the project PDT may also review and comment on draft
documents.

5.2 Cultural Resources

Cultural resources related to the deepening and maintenance of Wilmington
Harbor have been addressed in previous NEPA documents (Section 1.3). With
the exception of the nearshore placement sites, no new disposal sites are
proposed in this DMMP, therefore no further work related to cultural resources
relative to existing sites is required. The new nearshore sites will require an
assessment of potential cultural resources impacts. All aspects of the DMMP will
be coordinated with the North Carolina Department of Cultural Resources and
the State Historic Preservation Officer.

53 Aquatic Resources

As discussed in Section 3.3.1, with the exception of the proposed use of nearshore
placement sites for sand, the DMMP proposes to use only existing disposal sites,
therefore, the majority of impacts to aquatic resources have been addressed in
previous NEPA documents (See Section 1.3). It should be reiterated that DA-3
and DA-4 are currently used as sand recycling islands and the DMMP makes no
change to that plan. Repairs of the dikes at disposal islands 3 and/or 4 will be
required and could impact aquatic resources. However, designs are not yet

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

94



DRAFT

available, so impacts related to dike repair have yet to be determined.
Temporary loss of the benthic habitat and benthic organisms will occur along the
access channel which must be established to allow a 30-inch dredge to enter
Disposal DA-4 to remove the sand. Minimum dimensions for the access channel
will need to be about 1,000 linear feet long by 200 feet wide and 15 feet deep.
Allowing for side slopes of 1V:5H in the sandy substrate, the affected bottom
area is estimated at less than 5 acres for the required entrance channel. The
channel dimensions are based on field experience at the Brandt Island disposal
site at Morehead City where a pipeline dredge is also used. Material dredged for
the DA-4 access channel will be deposited in DA-3. Essentially total loss of
benthos will occur during dredging, but recovery will begin immediately and is
expected to be completed over a period of months. After dredging is complete,
the access channel to the island will be plugged at the island perimeter, and the
bottom of the access channel will remain undisturbed by dredging until the next
sand removal cycle, which is expected to be at intervals of about 8 to 10 years.
During the intervening years, the benthic community is expected to fully
reestablish.

Placement of sand in designated nearshore areas would cover existing benthic
habitat. This alternative is being further developed based on additional coastal
analysis, therefore the vertical and lateral extent of impacts to aquatic resources
cannot be determined at this time.

All impacts to aquatic resources will be addressed in the EA, including an Essential
Fish Habitat (EFH) analysis and will be coordinated with the National Marine
Fisheries Service and the North Carolina Division of Marine Fisheries.

5.4. Terrestrial Resources

The terrestrial habitat that will be affected by the proposed action is related to the
use of DA-3, DA-4, the bird islands and nearby beaches and has been
addressed in previous NEPA documents (Section 1.3). The sand comprising the
center of DA-4 may be removed by dredging and transferred to area beaches.
The present status as barren or partially vegetated uplands would be changed to
that of a closed lagoon at the completion of dredging. This would also be the case
with DA-3 as material dredged from the DA-4 access channel is placed here,
creating a closed lagoon. The previously-dredged material at DA-3 and DA-4 has
been evaluated for grain size and DA-4 was found to be compatible for beach
placement, by means of dredging, whereas DA-3 was not. During the years
between recycling events that empty the contents of DA-4 and place access
channel material into DA-3, the interior elevation of DA-4 would gradually increase
to near its present level. If disposal at these sites occurred every year or two, it is
likely that they would remain nearly barren or in early successional stages of
vegetation (i.e. herbaceaous or small shrubs). In this case they may provide
nesting habitat for waterbird species which favor this habitat. If suitable habitat for
nesting waterbirds was provided and birds were nesting on these islands, dredging
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activities would be scheduled to minimize potential impacts. In regard to the bird
islands, Ferry Slip Island consists predominantly of barren sand and South Pelican
Island consists of high quality early succession habitat. Placement of sand on
these islands is closely coordinated with the National Audubon Society to ensure
that the existing bird habitat is adequately maintained. Placement of material on
nearby beaches would occur waterward of established dune vegetation;
therefore impacts to beach vegetation would be minor and temporary. All
impacts to terrestrial habitat will be thoroughly addressed during the NEPA
process.

5.5. Endangered and Threatened Species

The impacts of existing actions have been addressed in previous NEPA
documents (Section 1.3) and coordinated with the U.S. Fish and Wildlife Service
(USFWS). Impacts not previously addressed may include those associated with
placement of sandy material in the nearshore zone. Coordination with the
USFWS and NMFS is ongoing and all required interagency coordination for
endangered and threatened species will be completed prior to implementation of
the DMMP.

5.6 Recreation and Aesthetic Resources

A significant amount of recreational boating takes place in the area below Snows
Cut and a smaller amount occur north of Snows Cut. The Atlantic Intracoastal
Waterway follows the Cape Fear River channel from Fort Caswell up to Snows
Cut. It carries a large amount of transient recreational boating, as well as local
recreation in the vicinity of Southport. On calm summer days the area from
Southport to the mouth of the river near Bald Head Island is heavily used by all
types of recreational boating. The lower Cape Fear River region is very scenic,
with many miles of ocean beach, historic homes and lighthouses, and large
expanses of salt marsh bordering the river. No changes to recreational use are
expected to occur as a result of the DMMP.

The DMMP includes the proposal to gradually raise the dikes that encompass the
3 cells at Eagle Island to elevation 42 feet. Assuming beneficial uses do not
remove large quantities of material from Eagle Island, staged dike raises should
eventually reach an elevation of 42 feet. This is currently considered the
maximum elevation for the dikes and is based on available subsurface
information and recent analysis. Dike heights at Eagle Island currently average
approximately 34 feet. Although, the projected upward limit of 42 feet is a minor
height increase from the current elevation, it is thought that the naturally vegetated
large island will provide positive aesthetic impacts to the otherwise industrialized
viewscape along that portion of the Cape Fear River. The proposed improvements
at Eagle Island will be coordinated with all appropriate entities including the City of
Wilmington, New Hanover County and Brunswick County.
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5.7 Contaminated Sediments

The dredged material to be placed in CDFs was evaluated using Section
404(b)(1) guidelines (40 CFR 230) which implement environmental protection
provisions of the Clean Water Act. These evaluations consider potential
contaminants and potential migration pathways of contaminants to the
environment when evaluating dredging and dredged material disposal
alternatives. The Ocean Dumping Regulations and Section 404(b)(1) guidelines
result in an equivalent level of environmental protection as will occur under a
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) or Resource Conservation and Recovery Act (RCRA) investigation.
The dredged material proposed for ocean disposal has been previously
evaluated for compliance with EPA’s Ocean Dumping Regulations and Criteria.
These site specific test results indicate that the maintenance sediments meet the
testing criteria of the EPA Ocean Dumping Regulations and Criteria and are,
therefore, not considered significantly contaminated and are acceptable for
transportation for ocean dumping under Section 103 of the Marine Protection,
Research, and Sanctuaries Act of 1972, as amended. The USEPA, Region 4 has
concurred with all previous 103 evaluations. Periodic re-evaluations will be
performed as required by EPA and USACE policy.

In regard to beneficial uses of dredged material from Eagle Island, chemical
testing performed on the sediments indicates that the arsenic, mercury and
chromium concentrations exceed soil screening levels typically used by the North
Carolina Department of Environment and Natural Resources (NCDENR) to
identify soils suitable for unrestricted use. It should be emphasized that the
exceedence of soil screening levels alone does not trigger the need for response
actions or define “unacceptable” levels of contaminants in the soil; it simply
indicates the need for further assessment. In fact the arsenic, mercury and
chromium concentrations in the sediments at Eagle Island are similar to
(background) concentrations in other sediments from the North Carolina coastal
plain (USACE, 2001). Due diligence will be used to ensure that the material
characteristics are appropriate for any intended uses of the material. Therefore,
additional sediment testing may be conducted based on the potential beneficial
uses of the material from Eagle Island.

5.8 Dredging Windows and Overflow Restrictions

The DMMP makes no attempt to modify existing dredging windows or overflow
restrictions, therefore, plans are for all future maintenance of Wilmington Harbor
to adhere to the dredging windows and overflow restrictions that currently exist.
Table 5-1 summarizes dredging windows and overflow restrictions for Wilmington
Harbor. These windows and overflow restrictions are imposed by North Carolina
Division of Marine Fisheries (NCDMF).
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59 Mitigation

Mitigation refers to actions necessary to reduce or compensate for adverse
environmental impacts of projects. At this time, no definitive determinations
regarding mitigation can be made. If Eagle Island is expanded to the north then
wetlands will be impacted and mitigation will be required. Mitigation could also
be required for placement of material in the nearshore zone; however, all
attempts will be made to locate sites in areas that avoid significant resources,
such as hardbottoms, thus avoiding the need for mitigation. Further development
of the Phase IIl DMMP alternatives will be closely coordinated with all interested
resource agencies and mitigation plans will be developed if warranted.

5.10 USFWS Recommendations

Coordination with the USFWS began in December 2005 and is ongoing.
Although, no formal, recommendations have been received from the USFWS,
they are an active member on our PDT and will remain so throughout the DMMP
process. All requirements pursuant to the Fish and Wildlife Coordination Act
(FWCA) will be met prior to implementation of the Phase Ill DMMP.
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River Reach Hopper Pipeline Mechanical
August 1 — January 31 August 1 — January 31 No Window

Upper Limits to RR Bridge (NO OVERFLOW) NO OVERFLOW
Aug 1 -Jan 31 August 1 — January 31 No Window

NC 133 Bridge to RR Bridge (NO OVERFLOW) NO OVERFLOW
Aug 1 -Jan 31 August 1 — January 31 No Window

NC 133 Bridge to Memorial Bridge (NO OVERFLOW) NO OVERFLOW
Aug 1 -Jan 31 August 1 — January 31 No Window

Anchorage Basin (NO OVERFLOW) NO OVERFLOW
Aug 1 -Jan 31 August 1 — January 31 No Window

Between Channel (NO OVERFLOW) NO OVERFLOW
Aug 1 -Jan 31 August 1 — January 31 No Window

Fourth East Jetty (NO OVERFLOW) NO OVERFLOW
Upper Brunswick August 1 — January 31 August 1 — January 31 No Window
Lower Brunswick August 1 — January 31 August 1 — January 31 No Window
Upper Big Island August 1 — January 31 August 1 — January 31 No Window
Lower Big Island August 1 — January 31 August 1 — January 31 No Window
Keg Island August 1 — January 31 August 1 — January 31 No Window
Upper Lilliput August 1 — January 31 August 1 — January 31 No Window
Lower Lilliput December 1 — January 31 | August 1 — January 31 No Window
Upper Midnight December 1 — January 31 | August 1 — January 31 No Window
Lower Midnight December 1 — January 31 | August 1 — January 31 No Window
Reaves Point December 1 — January 31 | August 1 — January 31 No Window
Horseshoe Shoal December 1 — March 31 No Window No Window
Snows Marsh December 1 — March 31 No Window No Window
Lower Swash December 1 — March 31 No Window No Window
Battery Island December 1 — March 31 No Window No Window
Southport December 1 — March 31 No Window No Window
Bald Head-Caswell December 1 — March 31 No Window No Window
Smith Island December 1 — March 31 No Window No Window
Bald Head Reach 1 & 2 (Inner Ocean Bar) December 1 — March 31 No Window No Window
Outer Ocean Bar (Reach 3) December 1 — March 31 No Window No Window

Table 5-1 Wilmington Harbor Dredging Windows and Overflow Restrictions (Based on coordination with NCDMF as of 6 Sep 2007)

Wilmington Harbor DMMP, Cape Fear River, NC Alternative Formulation Briefing - Preconference Materials

99




DRAFT

6 INDEPENDENT TECHNICAL REVIEW DOCUMENTATION ITR Team

6.1 Peer Review Plan

See Appendix D for the Peer Review Plan

6.2 Independent Technical Review (ITR)

Independent Technical Review (ITR) of the DMMP AFB report was managed by
the Deep Draft Navigation Planning Center of Expertise (DDNPCX) in South
Atlantic Division (SAD) and completed on September 25, 2007. The ITR, at the
request of the DDNPCX, was led by Jacksonville District and performed by a
team composed of District staff of the Jacksonville, Mobile, and Charleston
Districts in SAD.

Review of the document resulted in a total of 59 comments. All issues were
resolved and comments closed. Resolution of comments was based on the PDT
responses provided in DrChecks, rather than review of a revised document
incorporating the responses. Adherence to commitments will be further back-
checked during a subsequent review of the draft report. A DrChecks report
providing detailed documentation of the ITR comments and PDT responses may
be found in Appendix H.

7 LEGAL REVIEW DOCUMENTATION

The Wilmington District Office of Counsel has assigned an attorney to this
project, who has participated in plan formulation. The Office of Counsel will
continue to remain actively engaged during the course of the development of the
Phase Il DMMP, and will review all draft and final documents for legal
sufficiency. The final determination of legal sufficiency for this document will be
made prior to its completion and after the public review is accomplished.

8 STATUS OF TECHNICAL ACTIVITIES

8.1 Geotechnical Engineering

Soil borings were taken in recent years at Islands 3 and 4, the MOTSU Buffer
Zone near Carolina beach and at Eagle Island to aid in the analysis of potential
alternatives for the Phase Il DMMP. More rigorous investigations and analyses
are planned to assess stability and potential dike heights at Eagle Island. Details
on the foundation conditions at Eagle Island and the stability analysis are
provided in Appendix B.
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8.2 Coastal Engineering

Coastal Hydrology and Hydraulics Section will continue to oversee the
Wilmington Harbor Shoaling Study, which will be used to refine assumptions
made in the development of the final Phase 11l DMMP and will continue to
investigate potential nearshore areas for placement of small and large quantities
of beach-compatible sediments.

8.3 Design Section

Design Section continues to work with Coastal/H&H and Geotechnical Sections
to refine the assumptions that have been made regarding dredged material
characteristics, drying, and dike settlement at Eagle Island. Refining the
assumptions to reflect the actual conditions at Eagle Island as closely as possible
is the most critical element to be addressed between the AFB and completion of
the Phase IIl DMMP. This will require capacity monitoring and possibly a pilot
study to optimize drying and material removal methods. The predicted shoaling
rates indicate that capacity requirements will increase substantially in the future,
highlighting the need for careful and intensive management of Eagle Island.

Additionally, other Design tasks include completing the investigation into the
possibility of expanding Eagle Island to the north, into privately owned property
(that would be acquired). The SETTLE model will be used to evaluate the
adequacy of any acreage identified.

8.4 Cost Evaluation

Detailed cost estimates were developed for each of the DMMP alternatives.
Alternative cost was a criterion used in the evaluation of the DMMP alternatives
in order to develop a suite of alternatives that would meet the 20-year capacity
goal of the project.

Cost estimates were calculated on an alternative-specific basis using the
engineering assumptions as described in various sections of this document.
Concept-level cost spreadsheets for each alternative and its respective river
reaches are located in Appendix C. Each spreadsheet provides an overview of
assumptions/basis for estimate, dredge equipment used, dredge volumes, unit
cost, basis for unit cost, total cost, and 20 percent contingency. Individual cost
components of the estimate include; where applicable, site development costs
(mobilization/demobilization, dike construction), dredging costs
(mobilization/demobilization, dredging, placement), and mitigation costs. The
contingency factor reflects the relative uncertainty in the application of each
alternative. Therefore, the uncertainty associated with their relative cost is (20
percent) as referenced in the ER 1110-2-1302, CIVIL WORKS COST
ENGINEERING.
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8.5 Navigation (ODMDS)

The most current survey of the ODMDS is a partial survey dated March 14, 2007,
showing only coverage of the disposal zones which have been used for recent
disposal operations. The entire ODMDS area was last surveyed in 1996 & 1997
by NOAA.

A new survey covering only the disposal zones mentioned above is scheduled to

be performed in September 2007. The entire ODMDS will be surveyed before
the end of the calendar year.

9 SPONSOR

9.1 Sponsor Responsibilities

The State of North Carolina has statutory authority under the Federal Water
Resources Development Law of 1969 (G.S. 143-215.38 et. seq.) to make binding
commitments to carry out the non-federal responsibilities related to Corps of
Engineers projects, including making cash contributions to projects. Cost sharing
is beng done in accordance with the current PCA for the Wilmington Harbor 96-
Act and with PGL 47.

9.2 Sponsor Capability

By letter dated May 10, 2007, the North Carolina Division of Water Resources
(Appendix G Pertinent Correspondence) expressed their support for the
Wilmington Harbor DMMP and their intent to provide 25 percent of the cost of
implementing the DMMP through general fund appropriations by the North
Carolina General Assembly, subject to North Carolina’s statutory and
constitutional procedures for such commitments.

10 PROJECT MILESTONES AND COMPLETION DATES

Task Completion
Select Final Recommended Plan ongoing
Complete draft AFB read ahead pkg for ITR 8/30/2007
ITR of draft AFB read ahead pkg 9/12/2007
Incorporate ITR comments 9/21/2007
Submit AFB read ahead pkg to SAD/HQ 9/25/2007
AFB 11/7/2007
Draft PGM 11/23/2007
Final PGM 1/8/2008
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11 STATUS OF MCACES ESTIMATE

MCACES estimates have been completed for the construction portions of all
alternatives analyzed for the DMMP. MI Version 2.3, Revised Cost Book 2006.1
- 2006 Labor - and 2005 Region 3 Equipment Libraries were used in preparing
the MCACES estimate. Reference Appendix C for more details.
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APPENDIX A

Sand Management Plan

(from 2000 EA — Preconstruction Modifications of Authorized
Improvements, Wilmington Harbor, NC)



The 2000 SMP is included here for reference only. It is based on a 6-year
cycle and remains in effect until the Phase lll DMMP is completed. The final
DMMP will supercede the 2000 SMP.

WILMINGTON HARBOR

SAND MANAGEMENT PLAN
OCEAN ENTRANCE CHANNELS AND INNER HARBOR
BETWEEN SNOWS MARSH AND HORSESHOE SHOAL

1. General. Deepening of Wilmington Harbor will involve the removal of large
guantities of material including beach quality sand. Most of the beach quality
material to be removed during deepening will come from the Ocean Entrance
Channels consisting of the following ranges: Baldhead Shoal; Smith Island;
Baldhead — Caswell; Southport; Battery Island, and Snows Marsh seaward of
station 10+00. These ranges are shown on Figure 1. Beach quality sands will
also be removed from portions of the Inner Harbor channel extending from the
upper 1000 feet of the Snows Marsh Range through the Horseshoe Shoal
Range. These Inner Harbor channel ranges are also shown on Figure 1. A
maximum of 6.0 million cubic yards of beach quality material will be removed
from the lower portion of the Snows Marsh Range seaward through the Baldhead
Shoal Range. Approximately 0.6 million cubic yards of beach quality material will
be removed from the upper Snows Marsh Range through the Horseshoe Shoal
Range. Sand management plans for these two segments of the harbor are
developed below for both the new work material; i.e., the beach quality material
to be removed during deepening; and future maintenance of these harbor
segments that will involve the removal of littoral shoal material

Ocean Entrance Channels — Sand Management Plan

2. Introduction. The sand management plan for the ocean entrance channels
addresses dredging and disposal issues associated with the realigned Baldhead
Shoal, Smith Island, Baldhead — Caswell, Southport, Battery Island, Lower
Swash channels, and Snows Marsh Channels. Construction of the ocean
entrance channels into Wilmington Harbor will entail the removal of
approximately 15.5 million cubic yards of material, up to 6.0 million cubic yards of
which is beach quality sand. Beach quality sand exists throughout all of the
entrance channel except the new Baldhead Shoal Channel. Within the Baldhead
Shoal Channel, beach quality sand is located between stations 0+00 and
120+00. Between station 0+00 and approximately 66+00, the entire channel
prism is considered to be beach quality material. Between station 66+00 and
120+00, beach quality material is layered with the material lying above elevations
ranging from -30 to -41 feet MLLW. Material below these depths consists mainly
of clay and silt and is not suitable for beach disposal. Seaward of station
120+00, the new work material contains high concentrations of silt and clay and
is not suited for placement on the beach. The beach quality material will be
dredged primarily from Jay Bird Shoal, which lies west of the channel, and Bald
Head Shoal. Bald Head Shoal forms the east boundary of the existing channel,
however, the new bar channel will cut across the seaward portion of this shoal.
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The present alignment of the ocean bar channel and that of the new bar channel
are shown on Figure 1. As shown on Figure 1, the new bar channel passes
through the eastern side of the existing Offshore Dredged Material Disposal Site
(ODMDS).

3. The Brunswick County beach towns of Bald Head Island, Caswell Beach, Oak
Island, and Holden Beach have expressed an interest in receiving the beach
quality material. Under Section 933 of the Water Resources Development Act of
1986 (Public Law 99-662), the Federal Government can cost share up to 50
percent of the added cost of depositing the material on the beach providing
certain criteria are met. The primary requirement for Federal participation is that
any added cost for placing sand on a particular beach segment must be
economically justified with at least one-half of the added cost justified by the
dollar value of the storm damages prevented. Before the additional cost of
beach disposal can be determined, an acceptable disposal plan for the new work
material must be developed and the cost for this disposal plan established. The
formulation of the disposal plan for the new work material is discussed below. In
addition, a disposal plan for the annual maintenance material is presented
following the disposal plan for the new work material.

4. Plan Formulation — Ocean Entrance Channels New Work Material
Disposal Plan. The disposal plan for the new work material contained in the
project feasibility report had all of the material from the Lower Big Island Range
through the Baldhead Shoal Channel going to the offshore disposal area. It
should be mentioned that the disposal plan in the feasibility report did not include
consideration of the realigned Baldhead Shoal Channel. The alignment of the
new Baldhead Shoal Channel came from a recommendation contained in a
Value Engineering Study that demonstrated significant construction cost savings
could be realized by avoiding rock in the existing Baldhead Shoal Channel. In
any event, increased utilization of the existing ODMDS for disposal of
maintenance and new work material has resulted in the existing ODMDS for
Wilmington Harbor approaching full capacity. This combined with the passage of
the realigned Baldhead Shoal Channel through the existing ODMDS has
necessitated the development of a new ODMDS. The new ODMDS, which is
being developed in cooperation with the Environmental Protection Agency (EPA),
is located approximately 5 miles offshore of the existing ODMDS as shown on
Figure 1. The new ODMDS is expected to be available for use by the end of
2001, consequently, the existing ODMDS must have sufficient capacity to
accommodate the new work and maintenance material expected to be removed
though the year 2001.

5. The remaining capacity of the existing ODMDS was estimated assuming that
the area could be filled to an average elevation of 26 feet below mean lower low
water (mllw). In addition, no material would be place in a 2,500-foot wide corridor
parallel to and west of the new entrance channel to assure that the deposited
material does not move into and shoal the new channel (see Figure -1). The size
of the corridor through the ODMDS is needed to prevent the return of deposited
material into the channel and was based on the distance between the western
toe of the existing ODMDS and the existing ocean entrance channel, which, as
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shown on Figure 1, is about 2,500 feet. Based on these assumptions, the
remaining capacity of the existing ODMDS is approximately 17.8 million cubic
yards.

6. Deepening of the Wilmington Harbor project is scheduled to begin in May
2000 with the award of a contract to construct the offshore portion of the
Baldhead Shoal Channel seaward of station 120+00. The material to be
removed from this segment of the new channel, which totals about 6.6 million
cubic yards, contains significant quantities of silt and clay and will have to be
deposited in the existing ODMDS. The contract for the landward segment of
Baldhead Shoal Channel and the other ocean entrance channels, which will
include up to 6.0 million cubic yards of beach quality sand and 2.8 million cubic
yards of unsuitable beach material, will be awarded near the end of calendar
year 2000. Work on the inner portions of the project between upper Snows
Marsh Range and Horseshoe Shoal Range that contains 0.6 million cubic yards
will also be performed in early 2001. The economic and engineering viability of
options for the disposal of the beach quality material to be removed from upper
Snows Marsh to Horseshoe Shoal is presented later in the section of this report
entitled “ Inner Harbor — Sand Management Plan.” Finally, a contract for removal
of rock and other sediments from the Big Island Range will be awarded in 2000
as a test to help determine contract scopes for rock removal from other sections
of the harbor. All of the material from the Big Island Range (approximately 2.2
million cubic yards) will be deposited in the ODMDS. In summary, construction
of the deeper channel between 2000 and 2001 will involve the removal of
approximately 18.2 million cubic yards of material with all of this material
scheduled to be placed in the existing ODMDS.

7. During the new ocean entrance channel construction period, periodic
maintenance of the existing ocean entrance channel will have to continue as will
the maintenance of the interior portions of the harbor. This maintenance
material, which averages around 800,000 cubic yards per year from the entrance
channel and 300,000 cubic yards from the interior channels, is normally placed in
the ODMDS. In addition to the Wilmington Harbor maintenance material,
material removed for maintenance of the Military Ocean Terminal at Sunny Point
(MOTSU) is also normally placed in the ODMDS. Maintenance of MOTSU
averages 1 million cubic yards per year. Thus, the combined volume of new
work and maintenance material to be removed from Wilmington Harbor and
MOTSU between 2000 and 2001 could total 22.4 million cubic yards, exceeding
the remaining capacity of the existing ODMDS by more than 4.6 million cubic
yards.

8. Base Disposal Plan-New Work Material. With the capacity of the existing
ODMDS insufficient to accommodate the dredged material disposal volume
requirements through 2001, the logical solution is to place up to 6.0 million cubic
yards of beach quality material on adjacent beaches. The only other option
would be to delay the construction of the harbor deepening project by at least
one year which is not acceptable to the State of North Carolina, the project
sponsor. Placement of 6.0 million cubic yards of new work material on the beach
would reduce the volume of material to be placed in the existing ODMDS through
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the year 2001 to 16.4 million cubic yards, effectively depleting the remaining
capacity of the existing ODMDS. Once the new ODMDS becomes operational,
all future dredge material requiring ocean disposal will be placed in the new area

9. The disposal of up to 6.0 million cubic yards of new work beach quality
material would be distributed along 16,000 feet on Bald Head Island and 25,000
feet on Oak Island-Caswell Beach. Deposition on Bald Head Island would occur
along 2,000 feet of West Beach, which faces the Cape Fear River Entrance, and
along 14,000 feet of South Beach. Disposal on Oak Island-Caswell Beach would
begin at the west boundary of the Fort Caswell Baptist Assembly grounds and
proceed west. The 25,000-foot disposal area on Oak Island-Caswell Beach
would extend the fill to the east end of the sea turtle habitat area on Oak Island.
These disposal areas are shown on Figure 2. The sea turtle habitat, which is
basically a beach fill with a small dune feature to prevent nesting sea turtles from
crossing into the ocean front road, will be constructed under authority of Section
1135 of the Water Resources Development Act of 1986. Construction of the sea
turtle habitat will be completed in April 2001. On Bald Head Island, the rate of
disposal on the 2,000-foot segment on West Beach would be 120 cubic yards per
foot of beach, or a total of 240,000 cubic yards of channel material. Based on
the characteristics of the sediment to be removed, about 83 percent of the
dredged material is expected to remain in place resulting in a net fill of 200,000
cubic yards. Following initial adjustments of the fill, this quantity of material
should widen West Beach by 90 to 100 feet. The disposal rate for the channel
material along the first 2,000 feet of South Beach would also be 120 cubic yards
per foot of beach. The lower placement rates used on West Beach and at the
west end of South Beach are intended to reduce the possibility of increased
sediment transport from the disposal area back into the navigation channel.
Disposal along the remaining 12,000 feet of South Beach would be increased to
175 cubic yards per lineal foot of beach. The total dredged material volume
placed on South Beach would be 2,100,000 cubic yards. With a retention rate of
83 percent, the western 2,000 feet of South Beach would be widened 90 to 100
feet, the same as West Beach, while the eastern 12,000 feet of South Beach
would be widened by 130 to 140 feet. The combined total of new work material to
be deposited on Bald Head Island under the base plan would be 2,580,000 cubic
yards. The balance of the new work beach quality material (up to 3,420,000
cubic yards) would be equally distributed along the 25,000-foot disposal area on
Oak Island-Caswell Beach. This would result in a gross placement rate of about
135 cubic yards per foot of beach or an in place rate of roughly 110 cubic yards
per foot of beach.

10. The dredged material disposal rates proposed in the base plan would result
in initial or constructed beach widths on Bald Head Island of approximately 180
feet on West Beach and the west end of South Beach and 270 feet along the
eastern 12,000 feet of South Beach. Over a period of several months, the
material will undergo sorting and slope adjustments that will reduce the beach
widths to around 90 to 100 feet on West Beach and the west end of South Beach
and approximately 130 to 140 feet over the remaining portions of South Beach.
Following these initial adjustments, the deposited material will begin to erode at a
rates comparable to or slightly faster than the erosion rates experienced on the
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existing beach. On Oak Island-Caswell Beach, constructed beach widths should
increase by 220 to 225 feet, again decreasing to around 110 feet within a few
months following placement. Erosion of the adjusted material on Oak Island-
Caswell Beach is also expected to occur at rates slightly greater than that of the
existing beach.

11. Cost Estimate-Base Disposal Plan. Cost estimates for constructing the
ocean entrance channel in accordance with the Base Disposal Plan described
above are presented in Table 1. The dredge equipment that would be used for
the initial construction includes an ocean certified cutter-suction pipeline dredge
for deposition of the sand on the beach and a hopper dredge for removal of the
material not suited for beach disposal. The unsuitable material will be placed in
the existing ODMDS. Placement of material on Bald Head Island would require
the use of one booster pump. Placement of material on East Oak Island-Caswell
Beach would require 2 booster pumps. The costs presented in Table 1 will be
used to determine the incremental cost for placing beach quality material on the
remaining western segment of Oak Island and along the east end of Holden
Beach under authority of Section 933.
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Table 1 Cost Estimate for Wilmington Harbor Entrance Channel
Base Disposal Plan

ltem guantity Unit Unit Cost Cost

Beach Disposal-Pipeline

Mobilization & 1 Job | $2,000,000 $2,000,000

Demobilization

Placement on Bald Head 2,580,000 Cu. $2.40 $6,192,000

Island Yds.

Placement on Oak Island-

Caswell Beach 3,420,000 | Cu. $4.90 $16,758,000

Yds.
Subtotal-Beach Disposal | 6,000,000 $24,950,000
Ocean Disposal

Mobilization &

Demobilization 1 Job $1,393,000 $1,393,000

Disposal in ODMDS 9,440,000 Cu. $2.40 $22,656,000
Yds.

Subtotal Ocean Disposal | 9,440,000 $24,049,000

Total Cost Base

Disposal Plan $48,999,000

12. Section 933 Cost Estimates. The Brunswick County beach towns of Bald
Head Island, Caswell Beach, Oak Island, Holden Beach, and Ocean Isle formed
the Brunswick County Consortium for the purpose of working together to assure
that the beach quality material is placed on the beach. Since Ocean Isle has
received approval for a Federal Storm Damage Reduction Project, it is not vying
for any of the Wilmington Harbor material. Construction of the Ocean Isle project
is scheduled to begin in 2000. As mentioned above, a segment of Oak Island,
lying between East 26" Street and East 58" Street, has been approved for a
Section 1135 sea turtle habitat. The length of shoreline included in the sea turtle
habitat consist of an 8,900-foot main section and 1,600-foot transitions on each
end of the main fill. Construction of the sea turtle habitat will involve the removal
of about 1.6 million cubic yards of material from an existing upland dredged
material disposal area located adjacent to the Atlantic Intracoastal Waterway
(AIWW). The expected in place volume resulting from this project is 1.34 million
cubic yards. Accordingly, no material from the Wilmington Harbor project will be
placed in the main portion of the sea turtle habitat. Some harbor material will be
placed in the habitat transition areas to make up the difference in the volume that
will be placed under Section 1135 and the rate of fill proposed under Section
933. This volume difference is around 25,000 to 30,000 cubic yards.

13. The distribution of available beach quality sand along the Brunswick County

beaches will depend on the final results of the Section 933 study and the desires

of the Brunswick County consortium. To account for variations in sand placement
along the Brunswick County beaches, placement widths ranging up to a
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maximum associated with 6,000,000 cubic yards of beach quality sand is
presented for the Section 933 beach disposal of new work material. As
previously indicated by the Brunswick County Consortium, and for purposes of
evaluating the cost and benefits associated with beach disposal of the new work
material, a maximum volume of 6.0 million cubic yards will be equally distributed
along all of the beach areas on Bald Head Island, Oak Island-Caswell Beach and
the Holden Beach. Six million cubic yards of beach quality material to be
removed from the channel equates to 5.0 million cubic yards of in place sand on
the beach based on a retention rate of 83 percent discussed previously. The
shoreline segments that would receive material from Wilmington Harbor include:
16,000 feet on Bald Head Island; 25,000 feet on Caswell Beach and the east end
of Oak Island; 25,600 feet on the west end of Oak Island lying west of the sea
turtle habitat; and 10,600 feet on the east end of Holden Beach. This represents
a total shoreline length of 77,200 feet. These shoreline segments are shown on
Figure 2. The equal distribution of up to 6 million cubic yards of the Wilmington
Harbor beach quality material in these segments would result in an in-place fill
volume ranging from approximately 50 to 65 cubic yards per lineal foot of beach.
The width of the fill immediately following placement will range from around 100
to 130 feet. The construction width is expected to adjust to around 50 to 65 feet
within a few months following placement. If a non-uniform distribution of beach
quality sand is requested by the Brunswick County consortium, fill widths
associated with the Section 933 distribution could include construction widths up
to 280 feet and adjusted widths up to 140 feet on Bald Head Island or 220 feet
and 110 feet, respectively, on East Oak Island-Caswell Beach. Following the
initial adjustments, erosion of the fill material will occur at rates equal to or slightly
higher than the historic erosion rates. Table 2 provides a summary of the
dredged volume and in place volume for each beach segment assuming a
uniform distribution.

Table 2
Distribution of Wilmington Harbor Entrance Channel Dredged Material

BEACH SEGMENT LENGTH DREDGED IN PLACE
(FEET) VOLUME (CY) VOL. (CY)
Bald Head Island 16,000 1,200,000 1,000,000
East Oak Island-Caswell 25,000 1,900,000 1,590,000
Beach
West Oak Island 25,600 2,000,000 1,660,000
Holden Beach 10,600 900,000 900,000
Totals 77,200 6,000,000 5,000,000

14. Bald Head Island and the East Oak Island-Caswell Beach segments are the
designated disposal areas for the beach quality new work material and do not
require economic justification. Therefore, economic justification is only needed
for the West Oak Island and Holden Beach segments. Cost estimates for placing
the new work channel material along all of the beach segments listed in Table 2
were prepared in order to determine the total cost of this operation. Due to the
distance between the Wilmington Harbor entrance channels and the west end of
Oak Island and the east end of Holden Beach, the least costly dredging-beach
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disposal operation for these remote segments would involve a hopper dredge
with direct pumpout capability. The cost estimate for determining the overall cost
of dredging the Wilmington Harbor entrance channels with disposal of the beach

quality material in all of the four beach segments is given in Table 3. The total
cost of this combined operation will be compared to the total cost of the Base

Disposal Plan to determine the incremental cost for placing material on the West
Oak Island and Holden Beach.

Table 3 Cost Estimate for Wilmington Harbor Entrance Channel

Section 933 Plan

ltem guantity Unit Unit Cost Cost

Beach Disposal-Pipeline

Mobilization & 1 Job | $1,770,000 $1,770,000

Demobilization

Placement on Bald Head 1,200,000 Cu. $2.50 $3,000,000

Island Yds.

Placement on Oak Island-

Caswell Beach 1,900,000 | Cu. $3.50 $6,650,000

Yds.

Beach Disposal -Hopper

Mob & Demob Pumpout

Equipment 1 Job $1,294,000 $1,294,000

Placement on West Oak 2,000,000 Cu. $7.50 $15,000,000

Island Yds.

Placement on Holden 900,000 Cu. $9.00 $8,100,000

Beach Yds.

Subtotal-Beach Disposal | 6,000,000 $35,814,000

Ocean Disposal

Hopper Dredge Mob &

Demob 1 Job $1,393,000 $1,393,000

Disposal in ODMDS 9,440,000 Cu. $2.40 $22,656,000
Yds.

Subtotal Ocean Disposal | 9,440,000 $24,049,000

Total Cost Section 933

Disposal Plan $59,863,000

15. Allocation of Cost Difference. The difference in cost between the Base

New Work Disposal Plan and that associated with equally distributing the beach
guality material to the four beach communities in the Brunswick County
Consortium is $10,864,000. This added cost is due to the disposal of material on
West Oak Island and Holden Beach whereas the base plan utilizes the East Oak
Island-Caswell Beach and Bald Head Island for disposal. Therefore, the added
cost under the Section 933 disposal plan will be allocated to West Oak Island
and Holden Beach. The added cost for placing sand in these two areas is due to
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the higher unit cost for placing sand in these more remote areas and the volume
of material to be placed. Accordingly, the allocation of the added cost to West
Oak Island and Holden Beach was based on the percentage of the added cost
attributable to these two beach segments. Based on the cost shown in Table 3,
the total cost for placing beach quality material on West Oak Island and Holden
Beach (excluding the mobilization and demobilization cost) is $23,100,000. Of
this total, West Oak Island’s share is about 65 percent and Holden Beach 35
percent. These percentages were used to allocate the $10,864,000 in added
cost between the two beach segments resulting in $7,062,000 being allocated to
West Oak Island and $3,802,000 allocated to Holden Beach. These distributed
added costs are the added costs that must be justified on the basis of the storm
damage reduction in order for the added costs to be eligible for Federal cost
sharing.

Inner Harbor — Snows Marsh Range to Horseshoe Shoal Range
Sand Management Plan

16. Introduction. The sand management plan for the inner harbor addresses
dredging and disposal issues associated with the Snows Marsh and Horseshoe
Shoal channels. An estimated 0.6 million cubic yards of beach quality material
will be removed from this portion of the project. Disposal islands 3 and 4, located
near the intersection Horseshoe and Snows Marsh channels, are at maximum
capacity and contain an estimated 1.3 million cubic yards of beach quality
material. Maintenance material removed from this area is predominately sand of
beach quality. Existing maintenance dredging operations in this area utilizes the
offshore disposal area. The removal of the existing material from disposal islands
3 and 4 in conjunction with the new work dredging will facilitate placement of
future maintenance material in islands 3 and 4. Future maintenance material
placed in islands 3 and 4 would be used to nourish adjacent beaches.

17. Plan Formulation. The disposal plan for new work material presented in the
project feasibility report proposed the placement of all dredge material from these
channel reaches in the offshore disposal area. Subsequent investigations of
material characteristics have shown that this material is of beach quality and this
valuable resource would be best utilized to meet nourishment needs of the
nearby beaches. Placement options for the 0.6 million cubic yards of new work
material from the navigation channel includes potential placement of this material
on Carolina Beach, Kure Beach, or Fort Fisher for 7,000 feet south of the
southern terminus of the rock revetment. Placement options for the new work
material from the navigation channel combined with pump out of islands 3 and 4
includes provisions for placement of 1.9 million cubic yards of material on
adjacent beaches including Carolina Beach, Kure Beach, the Fort Fisher area,
Bald Head Island , or Caswell Beach. Final placement decisions for the new work
and maintenance material associated with the inner harbor from the Snows
Marsh reach through the Horseshoe Shoal reach will assure that the dredge
material disposal occurs in the least costly, environmentally acceptable manor,
consistent with engineering requirements established for the project.
Maintenance Material Disposal Plan
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18. Plan Formulation. Maintenance of the Wilmington Harbor Entrance
Channel has historically required the removal of between 850,000 to 1,000,000
cubic yards of material each year. The maintenance material has normally been
deposited in the ODMDS. Of the total volume removed each year, about
300,000 to 400,000 cubic yards has been littoral material derived from the
adjacent beaches on Oak Island and Bald Head Island. This volume of littoral
sediment constitutes 40 to 50 percent of the gross littoral transport along the
Brunswick County beaches. Littoral material deposits in the bar channel
primarily as a result of the eastward movement of Jay Bird Shoal and the
westward movement of Bald Head Shoal into the channel area. The littoral
sands generally deposit in channel reaches between channel stations 0+00 and
120+00. Seaward of station 120+00, the shoal material consist primarily of
riverine silts and clays. While the new ocean bar channel will have an alignment
different from the existing bar channel, shoaling patterns in the new channel,
particularly in the vicinity of Jay Bird Shoal and Bald Head Shoal, are expected to
be similar to the existing channel. The rate of shoaling of littoral sand in the new
channel is estimated to be 545,000 cubic yards per year. The higher rate of
deposition of littoral material in the new bar channel compared to the existing is
due to channel modifications that would widen the channel to the west along the
Smith Island Range and portions of the Baldhead Shoal range and cut across the
seaward portions of Bald Head Shoal, as shown on Figure 1. The volume of
riverine silts and clays that will shoal the seaward portions of the new entrance
channel are projected to be 538,000 cubic yards per year or about the same as
that which occurs in the existing entrance channel.

19. The dredged material disposal plan for the entrance channel maintenance
material was developed in accordance with U.S. Army Corps of Engineers policy
with regard to the disposal of dredged material from Federal navigation channels.
The Corps policy is contained in 33 CFR Parts 335-338 reads as follows:

“It is the Corps’ policy to regulate the discharge of dredged material
from its projects to assure that dredged material disposal occurs in

the least costly, environmentally acceptable manner, consistent with
engineering requirements established for the project.”

The policy further states:

“The least costly alternative, consistent with sound engineering
practices and selected through the 404(b)(1) guidelines or ocean
disposal criteria, will be designated the Federal standard for the
proposed project.”

(Note: Section 404 guidelines of the Clean Water Act apply to beach
nourishment, island creation, or construction of underwater berms whereas
ocean disposal is covered by the Ocean Dumping Act.)

Finally, with specific reference to the disposal of maintenance material, the policy
sates (33 CFR Part 337.9):
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“(a) District engineers should identify and develop dredged material

disposal management strategies that satisfy the long-term (greater
than 10 years) needs for Corps projects. Full consideration should be
given to all practicable alternatives including upland, open water, beach
nourishment, within banks disposal, ocean disposal, etc.”

20. The Federal policy notwithstanding, the State of North Carolina adopted a
set of policies in 1992 designated to insure that beach quality sand not be
removed from the active beach system. The U.S. Department of Commerce,
pursuant to the Federal Coastal Zone Management Act of 1972, has
incorporated these policies into the North Carolina Coastal Management
Program. As a result, the State of North Carolina includes these policies in its
consistency review of Federal activities. In 1993, the North Carolina General
Assembly enacted a statute that put the coastal management policy into law.
While there is continuing legal debate over the applicability of the State Law to
Federal projects, the Federal Government is required to be consistent with the
State’s coastal management program to the maximum extent practicable.
Accordingly, the disposal plan for the maintenance material removed from the
Wilmington Harbor entrance channel will attempt to satisfy these State
requirements.

21. Based on the Corps policy given above, three factors were considered in the
development of a dredged material disposal plan for maintenance of the harbor
entrance, namely; engineering requirements of the project, environmental
impacts, and cost. These factors are discussed below.

22. Engineering Requirements. The construction and maintenance of a deep
ocean entrance channel through a tidal inlet will have the same impact on the
movement of littoral sediment past the entrance as stabilizing structures such as
jetties. However, the impacts of a dredge channel on the adjacent shorelines are
generally more subtle than the impacts associated with stabilizing structures. In
the case of stabilizing structures, there is usually a visible build-up of material
adjacent to the updrift structure with corresponding erosion downdrift of the
opposite structure. These impacts are normally clearly visible and measurable
within distances of thousands of feet of the structures. Navigation projects that
include stabilizing structures are generally formulated to include some means to
bypass sand from one side of the entrance to the other in order to prevent project
induced erosion on the adjacent beaches. Dredged channels, on the other hand,
do not cause material to build-up on one side of the inlet or the other, rather, the
impact of sediment removal from the dredged channel tends to be diffused
throughout the impacted area. Since this diffusion process can extend over
miles of shoreline, the erosive impact of the sediment removed from the
navigation channel and its deposition outside the active littoral zone is difficult to
detect in the short term since the magnitude of the impact may be of the same
order as normal temporal fluctuations in the shoreline position. Also, where
stabilizing structures generally have a well-defined impact on the predominant
downdrift beach, channel projects affect both sides as material is deposited in the
navigation channel from both the updrift and downdrift beaches.
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23. The Wilmington Harbor project, historically, has not included the disposal of
littoral sands on the adjacent beaches or in the active littoral zone. This has
been primarily due to the maintenance practices that were established with the
inception of the project over 100 years ago. Dredging technology that existed
during the early history of the project dictated maintenance procedures and
dredged material disposal practices. In this regard, hopper dredges, with hopper
doors that opened by swinging down, were highly efficient in removing shoal
material from channels but were restricted by their loaded drafts and swinging
hopper doors to depositing the dredged material in relatively deep water. As a
result, the “Federal Standard” for maintaining navigation projects, like Wilmington
Harbor, became the cost and impacts associated with hopper dredging and
ocean disposal of the dredged material in water depths of 50 feet or more.

24. The early establishment of the “Federal Standard” for maintenance of
Wilmington Harbor did not consider the overall impacts of removing littoral
sediment from the littoral system. This was due in part to the limited coastal
development that existed when the projects were first constructed, but also due
to lack of sufficient scientific understanding of coastal processes and the sand
sharing system associated with tidal inlets and adjacent beaches. Years of
research by the U.S. Army Corps of Engineers and practical knowledge gained
from the operation of the numerous coastal navigation projects around the
country has resulted in the realization that littoral material must be conserved.
Natural supplies from rivers and streams are not replenishing littoral sediments,
particularly on the East Coast of the United States. Thus, the removal of a cubic
yard of littoral sediment from a tidal entrance or inlet with deposition outside the
active littoral zone of the beach will ultimately cause a cubic yard deficit
somewhere within the sand sharing system affected by that particular entrance or
inlet. The impact of the removal of littoral sediment from the active littoral zone
through channel maintenance is identified as a major cause of man-induced
erosion in the U.S. Army Corps of Engineers Shore Protection Manual. From an
engineering perspective, the primary requirement for the Wilmington Harbor
maintenance program, apart from assuring that the channel remains open year-
round, is to prevent project induced erosion of the adjacent beaches by
conserving the limited natural resource, sand, through deposition directly on the
adjacent beaches.

25. Wave transformation/sediment transport studies were conducted by the
Coastal and Hydraulics Laboratory (CHL), U.S. Army Corps of Engineers,
Engineer Research and Development Center, for the Wilmington District, to
determine the theoretical rate of longshore sediment transport moving toward the
Cape Fear River Entrance. The results of this study are reported in reference 3.

26. The results of the sediment transport analysis for the existing condition near
the Cape Fear River entrance found that sediment transport potential to the east
off Caswell Beach is 270,000 cubic yards per year while a comparable rate to the
west off Bald Head Island is about 527,000 cubic yards per year. Combining
these two transport rates results in a gross transport of littoral sediment moving
into the entrance of 797,000 cubic yards per year. In terms of percentages,
approximately 66 percent of the sediment shoaling the entrance channel comes
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from Bald Head Island while 34 percent is derived from Caswell Beach. In order
to maintain the sediment balance on both islands, littoral material removed from
the entrance channel will be placed back on the beach from whence it came.
Accordingly, two out of every three cubic yards of littoral shoal material removed
from the entrance channel will be placed back on Bald Head Island and the
remaining cubic yard placed on East Oak Island-Caswell Beach. The disposal
locations on each island will be based on the results of annual beach profile
monitoring surveys. In general, the material will be placed primarily along
portions of South Beach and West Beach on Bald Head Island and on East Oak
Island-Caswell Beach beginning at a point just east of the Carolina Power and
Light Company cooling water discharge canal.

27. The distribution of littoral shoal material between Bald Head Island and East
Oak Island —Caswell Beach given above will be accomplished by placing material
from two consecutive maintenance operations on Bald Head Island with the third
operation involving placement on Oak Island-Caswell Beach. Historically, littoral
sediment shoaling in the entrance channel has been the highest in the Smith
Island Range as a result of the eastward encroachment of Jay Bird Shoal into the
channel. In 1991, a 50-foot channel widener was constructed along the west
side of the Smith Island Range and was effective in trapping east moving
sediment off of Jay Bird Shoal but was not large enough to significantly increase
the time between maintenance dredging operations. In 1996, the widener was
increased to 100 feet, which increased the maintenance cycle for this segment of
the entrance channel to approximately every two years. The design of the
deeper channel into Wilmington Harbor includes a 150-foot channel widener west
of the Smith Island Range, as shown on Figure 1. Consequently, maintenance
dredging of the Smith Island Range and the landward end of the Baldhead Shoal
Range should only be required every two years. Based on a two year
maintenance cycle, 1,090,000 cubic yards of littoral material will be placed on
Bald Head Island in year 2 and year 4 following the initial deepening of the
harbor with this same volume placed on Oak Island-Caswell Beach during the 6™
year following channel deepening. This disposal cycle will be continued for the
life of the project. The equivalent annual deposition of material would be 363,000
cubic yards per year to Bald Head Island and 182,000 cubic yards per year to
Oak Island-Caswell Beach.

28. Environmental Impacts. The dredged material disposal plan for the new
work material and that for the sandy maintenance material would not only
improve the condition of the beaches adjacent to the harbor entrance but would
maintain the beaches in a more stable condition. The wider more stable
beaches, particularly along Bald Head Island and the East Oak Island-Caswell
Beach disposal areas, would provide improved sea turtle nesting habitat
compared to the present condition of these beaches. Even in their present state,
the shorelines of East Oak Island, Caswell Beach, and Bald Head Island provide
some of the most important sea turtle nesting habitat in North Carolina. In this
regard, statistics compiled by the North Carolina Wildlife Resources Commission
over the last 6 years (1994 to 1999 inclusive) show that approximately 33 percent
of the sea turtle nest in North Carolina occurred on these three beaches. This
relative high percentage of the total statewide nests is even more impressive
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given that these beaches constitute only 5 percent of the entire shoreline of North
Carolina.

29. The disposal of material on the beach will have some short term negative
impacts including the temporary increase in turbidity during the disposal
operation and the smothering or otherwise displacement of organisms that live in
or near the beach foreshore. Turbidity caused by the disposal operation normally
does not persist more than one or two tidal cycles (12 to 24 hours) following the
cessation of the disposal operation. With regard to the smothering or
displacement of the nearshore organisms, studies by the University of Virginia for
the U.S. Fish and Wildlife Service on Pea Island have shown that the organisms
generally return to the area in about one year. The disposal plan for the
maintenance material discussed above would involve the placement of material
on Bald Head Island in intervals of 2, 4, and 8 years while disposal on Oak
Island-Caswell Beach would occur in 6 year intervals. Thus, the nearshore
organisms would not be completely eliminated from the area as a result of the
disposal operation. In summary, the positive environmental impacts associated
with the deposition of the littoral shoal material on the beach versus depositing it
in an ocean disposal site far out weigh the negative impacts.

30. Cost. The “Federal Standard” for constructing and maintaining navigation
channels focuses on the least costly method of disposing the material, even
though policy dictates that the environmental and engineering requirements must
also be considered. With respect to the disposal plan for the new work entrance
channel material, the limited capacity of the existing ODMDS dictates that the
beach quality material be placed on the adjacent beaches, otherwise, the
construction of the deeper project would have to be delayed by about a year.
Even if the project were to be delayed a year to allow ocean disposal of the
beach quality material, cost comparisons indicate that beach disposal would still
be the most cost effective disposal option.

31. Maintenance Material Disposal. Even it beach disposal of the
maintenance material resulted in some additional cost, the Corps of Engineers,
under authority of Section 207 of the Water Resources Development Act of 1996,
can elect to use a slightly more costly disposal method if there are overriding
environmental and erosion control benefits associated with the more costly
disposal scheme.

32. Future disposal of maintenance material in the ocean will be in the new
ODMDS located 5 miles farther offshore than the existing ODMDS. This
additional haul distance almost doubles the cost of ocean disposal. As a result,
beach disposal of the beach quality maintenance material becomes the least
costly option, particularly if maintenance of the beach quality material is only
required every two years. A comparison of the cost for ocean disposal versus
beach disposal of the littoral material is provided in Table 4. This cost
comparison is made over a 6 year period which corresponds to the time period
associated with the sand sharing formula between Bald Head Island and Oak
Island-Caswell Beach.
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Table 4

Cost Comparison — Ocean Disposal versus Beach Disposal
Ocean Entrance Channel Maintenance Material

Item Quantity Unit Unit Cost Cost
Beach & Ocean Disposal — Maintenance
Material
Year 1: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1| job $331,000 $331,000
Dredging w/ Ocean Disposal 538,000 CY $4.00 $2,152,000
Total Year 1 Dredging Cost $2,483,000
Year 2: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1 job $331,000 $331,000
Dredging w/ Ocean Disposal 538,000 CY $4.00 $2,152,000
Mob & Demob Pipeline Dredge 1| job $948,000 $948,000
Dredging-Disposal on Bald Head 1,090,000 CY $3.10 $3,379,000
Total Year 2 Dredging Cost $6,810,000
Year 3: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1ljob $331,000 $331,000
Dredging w/ Ocean Disposal 538,000 CY $4.00 $2,152,000
Total Year 3 Dredging Cost $2,483,000
Year 4: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1| job $331,000 $331,000
Dredging w/ Ocean Disposal 538,000 CY $4.00 $2,152,000
Mob & Demob Pipeline Dredge 1} job $948,000 $948,000
Dredging-Disposal on Bald Head 1,090,000 CY $3.10 $3,379,000
Total Year 4 Dredging Cost $6,810,000
Year 5: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1|job $331,000 $331,000
Dredging w/ Ocean Disposal 538,000 CY $4.00 $2,152,000
Total Year 5 Dredging Cost $2,483,000
Year 6: Hopper Dredge Silt & Clay
Mob & Demob Hopper 1 job $331,000 $331,000
Dredging w/ Ocean Disposal 538,000| CY $4.00 $2,152,000
Mob & Demob Pipeline Dredge 1| job $1,275,000 $1,275,000
Dredging-Disposal on Oak Island- 1,090,000 CY $4.60 $5,014,000
Caswell
Total Year 6 Dredging Cost $8,772,000
Total 6-Year Dredging Cost $29,841,000

Ocean Disposal of All Maintenance
Material

Yearly Hopper Dredge Cost for Ocean
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Disposal of all Maintenance Material

Mob & Demob 1 job $331,000 $331,000
Dredging w/ Ocean Disposal 1,083,000 CY $4.40 $4,765,200
Total Annual Dredging Cost $5,096,200
Total 6-Year Dredging Cost $30,577,200

33. Summary. The sand management plan developed for the new work beach
guality material and maintenance material to be removed from the entrance
channels into Wilmington Harbor includes the following:

(a) Disposal of the new work beach quality material on Bald Head Island
and Oak Island-Caswell Beach.

(b) In the absence of Section 933, up to 2,580,000 cubic yards of the new
work material would be placed on Bald Head Island and up to 3,420,000
on Oak Island-Caswell Beach.

(c) Under Section 933, the material would be distributed along Bald Head
Island, Caswell Beach, Oak Island, and Holden Beach.

(d) Beach quality maintenance material will be deposited directly on Bald

Head Island and Oak Island-Caswell Beach with Bald Head Island
receiving 2 yards for every yard placed on Oak Island-Caswell Beach.

A-16



1 12 0 1 2 MILES
e T S——

WILMINGTON HARSCR
SAND MANAGEMENT FLAN

SALDHEAD SHOAL ALIGNMENTS
Figure |

A-17



DRAFT

i

——

9C
v1¥

ny 3
IR

S3TIN NI 3735

HOLDEN
BEACH

LOCKWOODS FOLL? INLET

£ WEST OAK ISLAND

Approximate Limits of
Sea Turtle Hobitat ——
Restoration Project-

,000'91

EAST OAK ISLAND -
CASWELL A
BEACH

ISLAND

"D N TALNNOD MOIMSNNYE
. SV3IHY MvSO0dSId HOV3IE TVILN3ILOd

2 sanbiy

A-18




APPENDIX B

GEOTECHNICAL ENGINEERING






GEOTECHNICAL ENGINEERING
PURPOSE

The purpose of this appendix is to familiarize the reader with the geotechnical
aspects of the various alternatives of the DMMP. It is a quick view of the
subsurface investigations undertaken, the soils encountered, the soil properties,
and the associated difficulties of dealing with the soil types encountered.

EAGLE ISLAND
Background

Initially Eagle Island was used as a controlled effluent disposal area. This
practice continued until the 1970’s when Eagle Island became a confined dredge
disposal area. Eagle Island has been used as a dredge disposal area since the
late 1970’s. The original dike was designed with information obtained from a test
fill conducted in October of 1975. The test fill was raised in stages to 6, 9, and
11 feet, using in-situ ground material consisting of a wet, soft, organic silt or clay.

During the initial test fill construction, the material formed a slope of 1H tolV. As
the test fill reached a height of 11 feet, a flow slide occurred resulting in a slope
of 3H to 1V and also settled to a height of 8.5 feet. Settlement plates installed
within the dike were read until a height of 6 feet was attained. At that point the
foundation had settled 1.5 feet.

From this test fill it was determined that the dike could be constructed in stages,
but with settlement and some instabilities occurring. Eventually the dikes were
constructed to an elevation of 18 feet. This dike is commonly called the “original”
dike. When settlement took place more fill was added. When instability
occurred, the dike alignment was adjusted and the dike rebuilt.

Later, hand analysis and earlier versions of UTEXAS employing the Corps
method were used to analyze taller dike sections up to heights of about 25 to 28
feet. This analysis resulted in stepped in sections with toe berms and some
geotextile reinforcing to meet the required safety factors (1.3 for End of
Construction from EM-1110-2-1902) and minimize the risk of foundation
settlement.

In the 1970’s, the area was split into two cells, the north and the south cells. The
north cell was about twice as large as the south cell in acreage. Each cell had
three spillway boxes and spillway pipes placed on the west side, the Brunswick
River side, to drain dredge effluent (water) off site. All of these structures
suffered problems due to settlement of the soft foundation material and the
dredged material on which they were built.

The north Cell was subdivided into two approximately equal sized cells. The
current Eagle Island CDF consists of three cells, Cell 1, Cell 2, and Cell 3 with

B-1



DRAFT

diked areas of 220 acres, 260 acres, and 260 acres respectively. The dikes have
been built incrementally over time to facilitate the containment of dredged
material as needed. The elevation of the top of the existing dike varies from
about 32 feet msl to 34 feet msl.

The dredged material is utilized as borrow for the dikes raises after it dries. One
cell is usually being used for disposal so generally there are two cells available to
use as borrow.

Where step-ins or stability berms have been used, the coarse grained material
mixed with boulders is used. The majority of coarse-grained material and
cobbles comes from the Wilmington Harbor-96 Act deepening work. The height
of the step-in is usually 3 to 5 feet less than the height of the fine grained dike
behind it. This prevents seepage paths from forming through the dike. For the
most part, the dikes are constructed of the dry fine grained material. The raises
are constructed in accordance with the schedule developed for the DMMP for cell
usage (Table 3-1).

Phase || DMMP

In 2000, Dames & Moore, URS, developed the Phase || DMMP for Eagle Island.
In the Phase Il DMMP dikes were analyzed and designed for slope stability and
settlement to reach an elevation of 38 feet by the year 2017. The north cell was
also split into two nearly equal cells, resulting in 3 cells. The three cells are used
on a rotational basis for disposal of new work dredged material, for the
Wilmington Harbor Deepening Project, and disposal of maintenance dredged
material. Each cell had 3 spillway boxes and spillway pipes placed on the west
side for disposal of effluent (water).

A large majority of the material pumped into the disposal areas from
maintenance dredging is a silt or clay. Thus, most of the material contained
within the dikes and the material used for dike construction is a silt or clay. This
material holds water, has high liquid limits, high moisture contents, some soils
have high organic content, and therefore is difficult to ditch and get the in situ soll
dry without a ditching and drying schedule and program in-place. Soils
laboratory data is available through the Wilmington District Geotechnical Section.
There are also some contaminants, most notably arsenic. The background
arsenic level is above the State standards.

In the Phase Il DMMP, the dikes were designed to be lightweight, i. e. meaning
they were to be built in stages, on a geogrid, sand, geotextile foundation, and be
lightly compacted so as to not create a heavy weight on the soft foundation
creating settlement. Despite this there have been three areas of settlement to
date. The settlement has ranged from two feet to six feet. Two of the settlement
areas have been repaired by adding more material in small lifts, after the
settlement had practically stopped. One area is not yet repaired as we wait for
the movement to stop.
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As a part of the Phase Il DMMP, Dames and Moore, URS, developed a rotation
schedule for use of the cells. This schedule included the amount of anticipated
dredged material, which cell it was to be pumped into, the time of cell raisings,
shrinkage/swell factors, and the years when work was to occur. The schedule is
under frequent revision because of settlement and differing dredge quantities.

Present Conditions

Presently, May 2007, all three cells at Eagle Island have been utilized effectively
for disposal of both new work material (Wilmington Harbor Deepening) and
maintenance material. The dikes have been raised to at least elevation 32 feet.
Work is currently underway to raise the dike at Cell 2. Cell 1 is to be raised in the
upcoming FY 08 contract, and Cell 3 is and has been used recently for
maintenance dredging and will be used in an upcoming maintenance dredging
contract.

A ditching Indefinite Delivery/Indefinite Quantity (IDIQ) contract has provided a
means to ditch the cells to accelerate the drying of the dredged material after the
water has been drained off. Cell 2 has been ditched and the results are very
good in that the upper 10 to 12 inches are drying out. Cell 1 has been recently
ditched and also is in the process of drying. This ditching and drying should
supply enough dry material for the FY 08 dike raise contract.

The dredging process excavates the material from the channel bottom and
disposes of it within the cells as a slurry which is at least 80% water. This
material, which came from underwater, then sits underwater until the water is
drawn off. It begins the drying process by forming a crust a few inches in
thickness. The underlying material, being somewhat insolated from the drying
effects of the sun and wind, tends to remain very wet and soft. In this condition,
the shear strength of this material is very low and unable to support any
significant load. In general, a limited amount of shear strength can be gained by
drying out this material. Methods of drying this fine-grained material may include
ditching/windrowing, disking, plant transpiration, wick drains, stone columns,
pre-loading or a combination of these. Regardless of the method used to drain
the material, it will always take time to achieve a significant amount of drying.

We are designing future dike raises up to elevation 42 feet using a combination
of field experience and the current guidance now recommending the use of the
Spencer method (required for new floodwalls) for general levee analysis. Our
analysis indicates that the Spencer method factors of safety begin to drop below
1.3 for the existing foundation conditions at dike heights above 38 feet. The
analysis of some of the former lower dike sections with the Spencer method
indicates safety factors in the 0.9 to 1.2 range. These dike sections have already
been incorporated into existing dike raises. There have been occasions of
foundation settlements with resulting dike settlements as much as 6 feet over a
several month period as discussed above. With one exception, these areas have
subsequently been repaired after the settlement stopped and maintained their
design height.
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Regional Geology

Eagle Island is located in the Atlantic Coastal Plain Physiographic Province in
what is considered to be the Outer Coastal Plain Sub-province. The topography
is flat and low-lying with low relief. The site is underlain by sedimentary rock and
sediments of the Late Cretaceous Peedee Formation. The underlying rock is
classified as limestone. The top of rock ranges from elevation -33.2 feet to
elevation -54.4 feet, depending on the location.

Surface Conditions

The dikes at Eagle Island are surrounded by relatively flat, natural areas , which
are dominated by marsh areas with an elevation ranging from approximately 4
feet msl to 8 feet msl.

Subsurface Conditions

The subsurface conditions at Eagle Island are considered to be very poor. The
majority of the dredged material is a fine-grained silt or clay with high liquid limits
and high moisture content, which enables the material to hold onto the water for
a long time making it difficult to dry. The organic content of some of the fine soils
is also very high. Generally a typical boring reveals 20 to 30 feet of soft silt/clay,
a layer of sand, and then limestone at top of rock. The sand layer is often found
at about elevation -30 feet. The strength of the silt/clay is very low in the 100 to
150 pounds per square feet (psf) range. Typical liquid limits range from 70 to
200 and natural moisture content ranges from 90% to 177%. These saturated,
weak and under-consolidated soils are problematic in supporting any structural
load, such as a dike.

Subsurface Investigations

Numerous small scale subsurface investigations have taken place at Eagle
Island since its original construction. The work included engineering borings,
laboratory testing, and geotechnical analysis. The test fill embankment in the
1970’s was constructed near the southwest end of Cell 1 using borrow from the
disposal area. The embankment was raised until intentional failures occurred. It
was concluded that a first-stage embankment could be constructed with 3:1 side
slopes using local surficial borrow materials. As part of the Phase I| DMMP, URS
performed standard penetration tests, dilatometer testing, shear vane tests, and
cone penetrometers. The data from that investigation is available in the Phase II
DMMP Report (USACE, 2001). Boring logs and test data are also available from
the Wilmington District Geotechnical Section.
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EARTH DIKES
Foundation Assumptions

Four foundation cross sections were developed based on the results from
previous subsurface investigations and testing. Based on the results of the
stability analysis, one section was selected to represent the foundation for this
concept design. The material was generally assumed to consist of dredge fill
material with a strength of C=150 psf, natural organic silt and clays with a
strength of C=350 psf and a sand layer with strengths which would be too strong
to fail.

Stability Analysis and Design

A concept stability analysis was performed using UTEXAS4. Dike elevations of
42,52, and 62 feet msl were analyzed. Each incremental elevation was
designed with a “step in” for stability purposes. The new earth sections would be
built independently of the existing dike and would be placed directly on the
previously placed dredge disposal material. Various cross sections
configurations were investigated for earth dikes with combinations of geotextile,
geogrid, and berms. The configurations investigated have sections with a 25-foot
embedment of geotextile into the previous dike section, varying embedment of
geotextile into the previous dike sections, and varying length berms to the inside
of the CDF. All configurations that were analyzed were assumed to have a layer
of geogrid placed directly on the existing ground and overlain by a one-foot layer
of sand. A high strength geotextile is placed directly on the sand layer and
covered with finer-grained soils for dike construction. The results of this analysis
indicate that the dike at elevation 42 feet msl is only marginally stable with a
factor of safety of 1.2. The failure surface for this critical factor of safety clearly
indicates that the direction of failure would be to the outside during dredging
conditions.

Recommendations

It is recommended that a comprehensive subsurface investigation be performed
during the design and analysis for the Feasibility Report and the final design.
Strengths of the foundation and dredge material are critical in the design of the
earth dikes. The foundation gains strength over time due to the drying of the
material and the consolidation of the foundation due to the loading of the
foundation by the earth dike. Also, additional consolidation testing will help better
predict the earth dike settlement. This is important to determine the amount of
settlement which will occur and therefore the amount of overbuild necessary to
reach the desired design height.

Also, continued refinement of the stability analysis is required to verify that the
cross sections of earth dike are stable. A factor of safety of 1.5 was used for this
analysis. Use of a safety factor as low as 1.2 may be possible based on the risk
of failure and the fact that project damage and risk of loss of life are minimal. A

B-5



DRAFT

further analysis comparing the risk and cost savings of a factor of safety between
1.2 and 1.5 may provide a substantial cost savings.

Foundation settlement continues to be a problem throughout the entire Eagle
Island area. We believe that disposal area dike sections with Spencer safety
factors as low as 1.2 are safe from catastrophic or sudden failures; however, they
may continue to have periodic settlement failures stemming from the foundation
in limited areas. We are studying and propose additional subsurface
investigations and monitoring to determine if the foundation material under the
dikes is potentially gaining strength with time due to the surcharge load and
consolidation of the dikes. Higher foundation strengths may allow for future dike
raises above the current limit of 42 feet now recommended.

Ditching and Dewatering

As indicated above, a ditching IDIQ contract is being used to construct ditches.
Other alternatives and complimentary methods to ditching have also been
considered and are discussed below.

Dewatering Investigation: Dr. R. Wayne Skaggs of North Carolina State
University was contracted to study dewatering of the dredged material at the
Eagle Island. Dr. Skaggs is a recognized expert in the field of dewatering
wetlands and wet areas. His report is available through the Wilmington District
Geotechnical Section. His conclusions paraphrased from his report are:
1. The fine-grained dredged soils have high porosities and saturated
water contents.
2. The soil tightly holds the water, therefore ditching alone is not practical
to obtain a dry soil.
3. A combination of surface drainage (ditching) and methods to increase
evaporation (evapotranspiration) are needed to dry the material.
4. Parallel ditches about 100 feet apart and 3 to 4 feet deep, which is
what our ditching contracts requires, is recommended.
5. Surface drainage is important so any ponded water would need to be
ditched to ditch.
6. Disking or tilling the material as it dries to increase evaporation is
recommended.
7. The soil shrinks upon drying, but when rewetted only swells to about
5% of its original volume.

Underdrains

Underdrains are a method that requires the excavation of ditches into the dredge
material that is presently in the cells. The new dredged material is then pumped
into the cell on top of the underdrains. The water drains from the dredged
material to the underdrain.

After the underdrain ditches are excavated they are backfilled with a sand
capable of draining water into a perforated pipe, about 8” in diameter, and
wrapped with geotextile. The ditches are 5 feet deep and trapezoidal in shape
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with 1H to 1V slopes. The 8" pipes drain into 12” diameter perforated pipes that
collect the water. These pipes drain to 12” diameter solid pipes which run under
the dike, on the west side of the area, out of the dike into the wetlands, adjacent
to the Brunswick River. There are three collector pipes in cells 1 and 2 and two
collector pipes in cell 3. Each collector pipe which exits the dike has a shutoff
valve on the inside of the dike. On the eastside there will be an air pressure
hose at each 12” collector pipe to allow for pressurizing the system for clean out.

Underdrains have been installed in disposal areas in Savannah, GA and have
been performing successfully. They present some maintenance problems and
require constant inspection and repairs. It is not known how many dredge cycles
can be placed on top of the drains without collapsing them and requiring
installation of new underdrains. Reference Appendix C for a cost estimate of this
concept.

Strip Drains

Strip drains (also known as wick drains) have been used successfully in dredge
disposal areas such as Craney Island, Virginia, and Wilmington Harbor South,
Delaware. These drains are permeable geotextile columns that are installed
vertically into the ground at some specified depth and pattern spacing. The
drains provides an avenue for the water to escape from the foundation thus
promoting consolidation of the soft soil and increasing its shear strength. The
water would “wick” its way to the top of the drain where a sand layer and a
collection system drains the water off. Where the strip drains are founded in
sand or penetrate other permeable layers, drainage time for consolidation and
strength gain is significantly reduced.

At Eagle Island, strip drains would be placed through the dikes and into the
foundation. Thus some accelerated settlement of both the dike and the
foundation would occur. The benefit is that the shear strength of the foundation
would increase more rapidly, allowing the dike to be raised sooner. Differential
settlement may be more pronounced as well as the need to make repairs to the
dike as a result of this accelerated consolidation.

It is estimated that the spacing for the strip drains at Eagle Island would be on

about a 7-foot grid pattern. The drains would be capped at the top with a 3-foot
thick layer of pervious sand to facilitate collection of water that rises to the top of
the strip drains. The gradation of the sand cap is approximated to be as follows:

Sieve Size % Passing by wt.
3/8” 100
#4 95-100
#10 70-100
# 40 15- 65
# 100 0-32
# 200 0-15

A 2" diameter pvc collector pipe would be in the sand layer to capture the water
and exit it off of the dike. Reference Appendix C for a concept cost estimate.
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Stone Columns

Stone columns work on the same principle as the strip drains by accelerating
consolidation and strength gain, but they also provide additional strength to the
foundation. While researching the use of stone columns it was determined that
they would require about the same spacing (7 feet) as the strip drains and would
be about 2.5 to 3 feet in diameter. It was also found that stone columns are not
recommended for use in soils with shear strengths below 150 psf, which is what
we have predominantly. A major concern with stone columns is that the stones
settle and the column does not stay intact as needed. Plus the column could
become discontinuous at some point down the column. For these reasons stone
columns were dropped as an alternative, but are mentioned here because they
may be considered for repairs of settled areas in the future.

COFFER CELLS
Subsurface Investigations/Conditions

No subsurface investigation was performed specifically for coffer cells. Refer to
the general subsurface investigations and conditions for Eagle Island.

Design

A comprehensive design of coffer cells was not performed at this point in the
analysis. This concept design is assumed to provide a relative cost to compare
the alternative of the coffer cell to the earth dike for containment of dredged
material on Eagle Island.

Recommendations

For this concept design it is assumed that the use of a 60-foot diameter sheet
pile coffer cell to elevation 62 feet will be adequate to store material removed
from the harbor. The circular cells are connected by a cell segment at a 30
degree angle from the centerline of the alignment and with a 60 foot diameter.
The elevation of embedment is required for stability of the coffer cell assumed to
be -43. The sheet pile length therefore is 105 feet. It is assumed that sheet pile
section AZ 28 without cross bracing are adequate. The coffer cell would be built
along the alignment of the 42-foot elevation dike. The cells would be filled with
select granular material where possible. Construction of the cells may be staged
such that the completed cell can be used for disposal while construction of the
remaining cell is completed. The drawback of this concept is that it would be
difficult to raise the cells when additional storage is necessary. Also access to
the main portion of the coffer cell and to the inside of the disposal area would
require large additional ramps of fill (of cell) to be placed (See Appendix C for
concept cost estimate.
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DA-3 and DA-4
Background:

DA-3 and DA-4 have historically been used to for disposal of material from
Horseshoe Shoal, Snows Marsh and portions of Reaves Point. The material
placed in both of these islands was sand which is suitable for beach disposal. In
2001, DA-4 was pumped out and the material was placed on Kure Beach. The
material removed from the DA-4 access channel, which was fine-grained, was
placed in DA-3, making it unsuitable for future beach disposal.

Subsurface Investigations

Five splitspoon borings were drilled on both DA-3 and DA-4 in March 1998.
Another boring was drilled on the east side of each island, in an area that could
be used as an access channel, in July 1999. Grain size testing was performed
on representative samples of these borings.

Two additional hand auger borings, 1SL4-06-H-1 and ISL4-06-H-2 were taken on
DA-4 in August 2006. These borings were drilled to a depth of approximately 6
feet and were used to document the material type present at that time to use for
the repair and raise of the existing dike.

Subsurface Conditions

Based on visual classifications, and laboratory classifications and grain size
testing on representative samples from the 1998 investigation, the material in
DA-3 between an elevation of -5 to -15 msl consists predominately of clean sand
and appeared to marginally (contained small percentage of very fine silt) meet
the criteria for beach disposal of no more than 10% passing the #200 sieve.
However, the material that was placed in DA-3 from the access channel that was
dredged to DA-4 during the DA-4 pumpout in 2001 was not beach compatible.
Therefore, the material contained in DA-3 is not beach compatible.

Based on visual classifications, laboratory classifications and grain size testing
on representative samples, the material in DA-4 between elevations of -5 and -10
msl consists of clean sands (SP and SP-SM) and appears to meet the criteria for
beach disposal of no more than 10% passing the #200 sieve. All borings on the
island did not extend to -15 MSL, but based on limited information it is believed
that the material to this elevation is acceptable for beach disposal. Additional
borings will be performed in the future to verify that the material to elevation -15
msl meets the criteria for beach disposal.

The material in DA-4 was removed to elev -5 msl and elev -10 msl by pump-out
for the Kure Beach project. No material from the Harbor dredging has been
placed in DA-4 since the pump-out in 2001.



DRAFT

Recommendations

It is recommended that DA-4 be used for the placement of dredge material that
can be used for beach disposal or renourishment and DA-3 be used for material
that does not meet the requirements for beach disposal. When full, the material
in DA-4 could be placed on Carolina Beach or Kure Beach. DA-3 would be
pumped out when filled and this material would be taken to the ODMDS for
disposal.

DA-8 and DA-10

DA-8 and DA-10 are mid-river disposal islands which are presently at or near full
capacity. They have undergone a large amount of erosion of the island and in
some areas the dike, due to ship wakes on the side of the island facing the
channel. The dike at DA-8 has a large amount of vegetation growing on and
around it. There is also much vegetation growing inside the disposal area. The
plan is to reclaim lost footprint area at DA-8 by constructing a rock sill in the
water at the original island footprint, then filling behind the rock to the desired
elevation. Marsh grass would be planted on the lower slope near the water.

MOTSU BUFFER ZONE

The MOTSU Buffer Zone in Carolina Beach, NC, is an upland area where it was
thought that disposal areas could be placed. The areas would be surrounded by
earth dikes constructed to about a height of 15 feet. The area of concern here
contains a municipal water tower for the City of Carolina Beach, plus several well
sites that are the source of drinking water for the City. The nearby Town of Kure
Beach also has a municipal water tower in the area.

A subsurface investigation was conducted in 2006 and the following conclusions
are made based on the subsurface investigations:

The MOTSU buffer zone sediments are suitable borrow sources for the dikes.

Soils in the area are mostly fine sand and CDFs in this area would require a
substantial lining to prevent seepage of the dredge water. The bottom of each
diked area would need to be double lined to prevent leaching of salt water into
the local groundwater aquifer. For the above reasons this alternative is not
recommended.
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Cost Estimates General Discussion

1. Cost Estimates were prepared under guidance given in the Corps of Engineers
Regulation ER 1110-2-1302, CIVIL WORKS COST ENGINEERING and EP 1110-1-8
Vol 3, CONSTRUCTION EQUIPMENT OWNERSHIP AND OPERATING EXPENSE
SCHEDULE.

2. The cost estimates used the baseline 2007 price levels and the current fuel prices as
guoted by local distributors.

3. Dredging estimates were completed using the Corps of Engineers Dredging
Estimating Program (CEDEP) program and construction estimates were completed
using the Microcomputer Aided Cost Engineering System (M) Version 2.3 program,
using the 2006 National Labor, 2006.1 Cost Book, and Region Ill Equipment libraries.

a.

CEDEP considers details of dredge area material characteristics, depth of
dredge material, effective production time, distances from dredge sites to
disposal sites, cost of dredge plant equipment, operating, and labor and other
economic adjustments for fuel and area factors.

The location and features of dredge and disposal areas in relation to the river
reaches, as well as historical production, methods, and disposal
considerations for similar projects, were used in conjunction with the CEDEP
and MII programs for determining dredging and construction costs.

Each alternative includes specific assumptions for that reach or construction
required.

All construction soil material assumed to be from on-site taken from the
existing dry dredged material.

A 20 % contingency was included to represent unanticipated conditions or
uncertainties not known at the time the estimate was developed as
referenced in ER 1110-3-1302 for this level of estimate.

4. Reference the individual alternatives for cost assumptions and summary.
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Wilmington Harbor — DMMP
Basic Information Assumptions

1. Channel width — provide by planning POC — from 1996 EIS and/or 2000 EA

2. Reach Length — Estimated from the middle of each reach and spot checked by GIS
POC.

3. Study Historical Annual Volume — Table 4 1996 EIS for Wilmington Harbor. The
2007 Shoaling study changed several reach volumes: Anchorage Basin, Between
Channels, Upper Big and Lower Big Islands, Horseshoe Shoal and Snows Marsh.

4. Maintenance Schedule — provided by PM and partially documented in the 1996 EIS
and/or 2000 EA.

5. Dredging Area — Assumption that the maintenance material will accumulate to 4 ft
before any maintenance dredging must occur; either in string bean shoals or larger
areas. This calculated area is the cumulative of those 4 ft deep areas. However this
was revised for the Baldhead Reaches 1&2 and Smith Island channel because of
current contract information and drawings; therefore the area was reduced.

6. Material Factors —Table 5 — Characteristics of Surface Sediments at the Channels
from the 1996 EIS.

7. ODMDS Sailing Distance — GIS POC verified the distances.

8. Shoal Study Volume — volumes taken from the 2007 shoaling study and provided by
Coastal Engineering Section.

9. Historical Disposal Sites — provided by PM and partially documented in the 1996 EIS
and/or 2000 EA.

10. Historical Dredge Methods — provided by PM and partially documented in the 1996
EIS and/or 2000 EA.

11. DMMP - various alternative disposal sites and methods provided by PDT.

12. Maximum Pumping Distance — GIS POC provided the maximum distance to
disposal site.

13. Average Pumping Distance — GIS POC provided the average of maximum and
minimum distances to disposal sites.

14. Typically 4 or 5 dredging contracts: Upper river (Lower Brunswick to Upper Limits —
8 reaches): Mid-river (Upper Big Island to Reaves Point — 8 reaches): Bird Islands and
DAs 3 and 4 are used for disposal of material from (Horseshoe shoal, Snows March, &
Lower Swash — 3 reaches) — incorporated into mid-river or inner bar contracts): Inner
Ocean Bar (Battery Island to Ocean Bar Entrance reaches 1 and 2 — 5 reaches): and
Outer Ocean Bar (1 reach).

15. NO OVERFLOW conditions in the upper 6 reaches of the river due to
environmental issues. Modified the CEDEP program accordingly.
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UPPER RIVER DISPOSAL OPTIONS

Dredging Upper Reaches (disposal into Eagle Island)

1. Used 18 ” pipeline. Pipeline distances provided by GIS POC. Assumed shoreline pipe
length of 2,500 Ift, floating pipe at 1,000 ft and the rest as submerged pipeline. Assume
1 ft over dig. Booster pumps as required for cost efficiency.

2. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 69% efficiency, Contractor’s overhead
18%, Contractor’s profit 10%, and contractor’s bond 1%, Mob and Demob assumed to
be $1M based upon average historical costs.

3. Assumed upper-river reaches under one contract for mob/demob purposes.

4. Incorporated 2007 Shoaling study numbers as provided by Project Manager.

EAGLE ISLAND CDF OPTIONS

Eagle Island Assumptions

Existing Cell Size (May 2007)
Cell 1 =220 acres
Cell 2 = 260 acres
Cell 3 =260 acres

Eagle Island CDF life expectancy summary:

1. The authorized dike height of 42 ft will be completed by 2011. If no material is
removed from the cells that 42 ft dike height will last until Aug 2014 and then the cells
will become full.

Knowns:
1. Dr. Skaggs report indicates —

a. the dry dredge material reduction is approximately 60-70% of its original
placement volume.

b. the top 6 — 10 inches of the surface dries.

c. ditching the surface helps increase the surface runoff which helps the drying
process.

d. Some sort of mechanical mixing or tilling will increase the drying capacity of
the soil.

2. Based upon June 2001 Phase 2 DMMP Study, Wilmington Harbor Report the
following dredge material characteristics were considered:

a. Average in situ percent solids by weight was 21 % - high water content for the
in situ material in the river.
b. Pipeline discharge percent solids by weight = 4.2% - dredged material has low solids
content.
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The following construction options were estimated and assumptions are listed.

Eagle Island - Cell 4 used as a Stockpile area only.

1. Clear trees assumed 5 acres and burn 100% = 123 acres.

2. Silt fence around 3 sides of cell perimeter, seeding after each stockpile effort, and a
short haul road constructed with geofabric and textile used for stability.

3. Design Section provided quantities for stockpiling.

4. Mitigation costs ($14M) provided by Environmental POC.

5. Material removed from cells 1, 2, and 3 and hauled to cell 4 area and spread out.

6. The dried material is removed in approximately 10 inch lifts over the cell surface area
using amphibious construction equipment, as needed.

7. Remove 2 lifts per year per cell.

8. Potentially remove from 2 cells per year.

9. Removal quantity is 300,000 to 1,400,000 CY per year.

10. Continue the cell ditching and potentially include mechanical mixing or tilling to
increase the drying surface area of the material.

One-time removal from Cell 4 to ODMDS using a loading facility and conveyor system:
1. Design Section provided 4M CY to be removed in 2023. This option annually takes the
semi-dry material from Cells 1, 2 and/or 3 and stockpiles it in Cell 4. In year 2023 the
material in Cell 4 will be removed and transported to the ODMDS. The concept is to
continue this cycle indefinitely, with removal of material from Cell 4 approximately once
every 20 years.
2. Build a loading platform on Cape Fear River outside of turning basin on a 5 acre site
next to cell 2.
3. Mitigation Cost for loading facility is $139,235 per acre on a 2:1 ratio for about $1.5
M assuming about a 5 acre site. Costs per acre provided by Environmental POC.
4. Overland Conveyor system — Continental Conveyor, AL — discussed a rubber belt
conveyor system. Received some ball park pricing for conveyor system, truck unloading
system, installation, and O&M costs.

- Production for conveyor system is 500 tons / hr or about 225 — 250 CY/hr —
5,000 CY /day

- limiting factor is loading the material onto the conveyor

- Power required with 480 V transformer but no substation, power available within
0.5 miles of site

- 24-hr operations would be acceptable

- 2-3% O&M costs per year of original equipment cost — use 10%

- $20 / hr for power usage at $0.07 / KW

- 300 — 350 HP * .75 = 260 KW / hr

- 30-inch or larger rubber belt, 2,500 Ift length, concrete platform on one end,
sets on railroad ties / concrete & 10 foot spaced posts

- river piers for the direct discharge into scows — timbers and sheet piling

- piggy back 150 ft conveyor can dump into main overland conveyor — assumed 4
@ $150 k

- majority of cost is in the handling of the material and transporting to the loading

point
- No environmental ‘window’ impacts for hauling the dried material to the
ODMDS.
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- The goal during construction of the loading facility is to avoid the environmental
impacts but may have limited mitigation required for riverside and/or land side loading
facility.

- Assume no dredging required for a loading platform on the Cape Fear River
side.

- Use conventional construction equipment such as scrapers, front end loaders,
trucks to move the material and limit the hauling by using piggy-back conveyors as
needed based upon the handling characteristic of the dry material.

- Removed material will be managed to ensure minimal fragmities debris is
present.

5. Construct scow loading facility approximately 300 ft long under cantilevered
conveyor loading system. Included mooring dolphins, sheet pile dock, bring power to
the site, hauling road, gravel road to facility, concrete foundation for the loading
conveyor on shore, and piers in river to support cantilevered conveyor for direct
discharge into scows; 5,000 to 6,000 CY scows (2) and ocean certified towing vessels

2).

- Each CY 100% loaded with front-end loader; 100% haul; 50% dozer; 50 %
scraper; small tool trailer; temp power on site, move 5,000 CY per day.

- Used 2 — 5,000 CY scows and 2 ocean going towing vessels. Costs from
CEDEP program. Loading time and round trip time to ODMDS of 12 hours; therefore
one scow can make 2 trips per day to the ODMDS. Load in 2 hours, travel 8-9 mph for
80 mi round trip (9 hrs) , unload 15 minutes, dock 15 minutes, misc 30 min left for
contingency.
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Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.

Upper Harbor River Reaches
18" Pipeline into Eagle Island

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR toMemBr Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $2,313,000 $393,000 $1,200,000 $3,906,000 2011
2 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2012
3 $2,313,000 $393,000 $1,200,000 $3,906,000 2013
4 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2014
5| $573,000| $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000 2015
6 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2016
7 $2,313,000 $393,000 $1,200,000 $3,906,000 2017
8 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2018
9 $2,313,000 $393,000 $1,200,000 $3,906,000 2019
10| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2020
11 $2,313,000 $393,000 $1,200,000 $3,906,000 2021
12 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2022
13 $2,313,000 $393,000 $1,200,000 $3,906,000 2023
14 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2024
15| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000{ 2025
16 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2026
17 $2,313,000 $393,000 $1,200,000 $3,906,000 2027
18 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2028
19 $2,313,000 $393,000 $1,200,000 $3,906,000 2029
20| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2030

3. Estimated costs include 20% contingency.
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Upper Harbor River Reaches

Ditching in Eagle Island

Aug-07

Year Cell 1 Cell 2 Cell 3 Total per Year Year
2011 1 $630,000 $0 $0 $630,000 2011
2012 2 $0 $672,000 $0 $672,000 2012
2013 3 $0 $0 $672,000 $672,000 2013
2014 4 $0 $672,000 $0 $672,000 2014
2015 5 $630,000 $0 $0 $630,000 2015
2016 6 $0 $672,000 $0 $672,000 2016
2017 7 $0 $0 $672,000 $672,000 2017
2018 8 $630,000 $0 $672,000 $1,302,000 2018
2019 9 $0 $672,000 $0 $672,000 2019
2020 10 $630,000 $672,000 $0 $1,302,000 2020
2021 11 $0 $672,000 $0 $672,000 2021
2022 12 $630,000 $672,000 $0 $1,302,000 2022
2023 13 $630,000 $672,000 $0 $1,302,000 2023
2024 14 $630,000 $672,000 $0 $1,302,000 2024
2025 15 $630,000 $0 $672,000 $1,302,000 2025
2026 16 $630,000 $0 $672,000 $1,302,000 2026
2027 17 $0 $672,000 $672,000 $1,344,000 2027
2028 18 $0 $672,000 $672,000 $1,344,000 2028
2029 19 $630,000 $0 $672,000 $1,302,000 2029
2030 20 $0 $0 $672,000 $672,000 2030
[ $19,740,000]
Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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Upper Harbor River Reaches
Dredge into Eagle Island, ditch annually, Stockpile dry material annually into cell 4, remove bulk amount

(4 M CY) one time and transport to ODMDS.

Mitigation
Stockpiling Cell 4 Costs Cell 4 -
Pipeline Dry Material in| Removalto | 2011 Lfac - Annual
Year Dredging Cell 4 ODMDS 2023 Ditching Total per Year Year
2011 1 $3,906,000 $1,081,000 $0 $16,800,000 $630,000 $22,417,000 2011
2012 2 $5,108,000 $2,627,000 $0 $0 $672,000 $8,407,000 2012
2013 3 $3,906,000 $2,627,000 $0 $0 $672,000 $7,205,000 2013
2014 4 $5,108,000 $2,627,000 $0 $0 $672,000 $8,407,000 2014
2015 5 $7,633,000 $0 $0 $0 $630,000 $8,263,000 2015
2016 6 $5,108,000 $2,966,000 $0 $0 $672,000 $8,746,000 2016
2017 7 $3,906,000 $3,030,000 $0 $0 $672,000 $7,608,000 2017
2018 8 $5,108,000 $0 $0 $0 $1,302,000 $6,410,000 2018
2019 9 $3,906,000 $2,966,000 $0 $0 $672,000 $7,544,000 2019
2020 10 $8,835,000 $7,093,000 $0 $0 $1,302,000 $17,230,000 2020
2021 11 $3,906,000 $4,690,000 $0 $0 $672,000 $9,268,000 2021
2022 12 $5,108,000 $5,482,000 $0 $0 $1,302,000 $11,892,000 2022
2023 13 $3,906,000 $5,370,000 $39,958,000 $1,800,000 $1,302,000 $52,336,000 2023
2024 14 $5,108,000 $9,487,000 $0 $0 $1,302,000 $15,897,000 2024
2025 15 $7,633,000 $9,487,000 $0 $0 $1,302,000 $18,422,000 2025
2026 16 $5,108,000 $4,688,000 $0 $0 $1,302,000 $11,098,000 2026
2027 17 $3,906,000 $9,551,000 $0 $0 $1,344,000 $14,801,000 2027
2028 18 $5,108,000 $5,381,000 $0 $0 $1,344,000 $11,833,000 2028
2029 19 $3,906,000 $7,780,000 $0 $0 $1,302,000 $12,988,000 2029
2030 20 $8,835,000 $5,381,000 $0 $0 $672,000 $14,888,000 2030
$105,048,000 $92,314,000 $39,958,000 $18,600,000 $19,740,000 | $275,660,000|
Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)

ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

One-time removal of 4M cy to the ODMDS after annual stockpiling in cell 4.

Mitigation costs and annual ditching costs included.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST | 20% Contingency

1. DREDGING

Mob & Demob 1 LS $1,000,000 Recent Contracts $1,000,000 $1,200,000

A. Upstream Limits to RR

Dredging Only 18 inch 63,000 [Historical Volumes CY $7.58 CEDEP $477,540 $573,048

B. NC 133 Br to RR Bridge

Dredging Only 18 inch 353,000 [Historical Volumes CY $6.40 CEDEP $2,259,200 $2,711,040

C. NC 133 Br to Cape Fear Mem Br

Dredging Only 18 inch 70,500 [Historical Volumes CY $5.24 CEDEP $369,420 $443,304

D. Anchorage Basin

Dredging Only 18 inch 1,168,135 [Shoaling Study 2007 CY $1.65 CEDEP $1,927,423 $2,312,907

E. Between Channel

Dredging Only 18 inch 84,166 |Shoaling Study 2007 CY $3.89 CEDEP $327,406 $392,887

F. Fourth East Jetty

Dredging Only 18 inch 39,200 |Historical Volumes CY $5.14 CEDEP $201,488 $241,786

G. Upper Brunswick

Dredging Only 18 inch 34,200 [Historical Volumes CY $6.11 CEDEP $208,962 $250,754

H. Lower Brunswick

Dredging Only 18 inch 59,600 [Historical Volumes CY $9.91 CEDEP $590,636 $708,763
Subtotal Dredging 1,871,801 |Total Volume CY $7,362,074 $8,834,489
Excavation Duration 5.3 month

2. CONSTRUCTION

STOCKPILING DRY MATERIAL IN CELL 4




SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)

ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

One-time removal of 4M cy to the ODMDS after annual stockpiling in cell 4.

Mitigation costs and annual ditching costs included.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COS|] TOTAL COST | 20% Contingency
(Excludes Mitigation Costs)
2011 - Build Stockpile Area 1 LS $901,000 MIl $901,000 $1,081,200
2012 - Cell 1 Remove 300,000 CY 1 LS $2,189,000 |MlI $2,189,000 $2,626,800
2013 - Cell 1 Remove 300,000 CY 1 LS $2,189,000 MIl $2,189,000 $2,626,800
2014 - Cell 1 Remove 300,000 CY 1 LS $2,189,000 |MlI $2,189,000 $2,626,800
2015 - none 1 LS $0 MII $0 $0
2016 - Cell 2 Remove 350,000 CY 1 LS $2,472,000 |MlI $2,472,000 $2,966,400
2017 - Cell 2 Remove 350,000 CY 1 LS $2,525,000 MIl $2,525,000 $3,030,000
2018 - none 1 LS $0 MII $0 $0
2019 - Cell 3 Remove 350,000 CY 1 LS $2,472,000 MIl $2,472,000 $2,966,400
2020 - Cell 1 Remove 600,000 CY & Cell 3 remove 350,000 CY 1 LS $5,911,000 |MlI $5,911,000 $7,093,200
2021 - Cell 1 remove 600,000 CY 1 LS $3,908,000 MIl $3,908,000 $4,689,600
2022 - Cell 2 remove 700,000 CY 1 LS $4,568,000 |MllI $4,568,000 $5,481,600
2023 - Cell 2 remove 700,000 CY 1 LS $4,475,000 MIl $4,475,000 $5,370,000
2024 - Cell 1 remove 600,000 CY & Cell 2 remove 700,000 CY 1 LS $7,906,000 |MlI $7,906,000 $9,487,200
2025 - Cell 1 remove 600,000 CY & Cell 2 remove 700,000 CY 1 LS $7,906,000 MIl $7,906,000 $9,487,200
2026 - Cell 1 remove 600,000 CY 1 LS $3,907,000 |MlI $3,907,000 $4,688,400
2027 - Cell 1 remove 600,000 CY & Cell 3 remove 700,000 CY 1 LS $7,959,000 MIl $7,959,000 $9,550,800
2028 - Cell 3 remove 700,000 CY 1 LS $4,484,000 |MlI $4,484,000 $5,380,800
2029 - Cell 2 remove 350,000 CY & Cell 3 remove 700,000 CY 1 LS $6,483,000 MIl $6,483,000 $7,779,600
2030 - Cell 3 remove 700,000 CY 1 LS $4,484,000 |MlI $4,484,000 $5,380,800
Subtotal Stockpiling Option $76,928,000 $92,313,600
2023 - Cell 4 Remove 4M CY to ODMDS (w/conveyor) 1 LS $33,298,000 [MII $33,298,000 $39,957,600
(Excludes Mitigation Costs)
3. MITIGATION COSTS
Cell 4 - Stockpiling Area 1.00 LS $14,000,000 [Per Environmental $14,000,000 $16,800,000
Mitigation Costs for Loading Facility 1 LS $1,500,000 |Per Environmental $1,500,000 $1,800,000
4. DITCHING
Cell 1 Ditching 1 LS $525,000 Recent Contract - 2004 $525,000 $630,000
Cell 2 Ditching 1 LS $560,000 Recent Contract - 2004 $560,000 $672,000
Cell 3 Ditching 1 LS $560,000 Recent Contract - 2004 $560,000 $672,000
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)
ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

One-time removal of 4M cy to the ODMDS after annual stockpiling in cell 4.

Mitigation costs and annual ditching costs included.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COS] TOTAL COST | 20% Contingency
Subtotal Ditching $1,645,000 $1,974,000

NON-CONSTRUCTION FEATURES

No additional Real
Estate Costs

Real Estate (Lands and Damages) 1 LS $0 anticipated $0 $0
Historical Costs -
Prepare Plans and
Planning, Engineering, & Design 1 LS $0 Specs for contracts $0 $0
Historical Costs -
Provide QA for
Construction Management 1 LS $0 contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Construction, Mitigation, Dredging, Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0




Eagle Island Dried Material Direct Disposal to ODMDS after dried in Cells 1, 2, & 3 w/
overland conveyor system
1. Design Section provided yearly material removal quantity.

2. Used the overland conveyor assumptions as listed above and build loading site on
Cape Fear River outside of the turning basin.

3. Build loading platform access road in 2012 and repair in 2022.

4. Use 5 k CY per loading pod to determine duration: each CY material 100% front-end
loader; 50 % dozer; 50% scraper; and 50 % haul.

5. Used 2 — 5,000 CY scows and 2 ocean going towing vessels. Costs from CEDEP
program. Used 5 k CY per 24-hr day for determining duration.
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Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.

Upper Harbor River Reaches
18" Pipeline into Eagle Island

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR toMemBr Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $2,313,000 $393,000 $1,200,000 $3,906,000 2011
2 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2012
3 $2,313,000 $393,000 $1,200,000 $3,906,000 2013
4 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2014
5| $573,000| $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000 2015
6 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2016
7 $2,313,000 $393,000 $1,200,000 $3,906,000 2017
8 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2018
9 $2,313,000 $393,000 $1,200,000 $3,906,000 2019
10| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2020
11 $2,313,000 $393,000 $1,200,000 $3,906,000 2021
12 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2022
13 $2,313,000 $393,000 $1,200,000 $3,906,000 2023
14 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2024
15| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000{ 2025
16 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2026
17 $2,313,000 $393,000 $1,200,000 $3,906,000 2027
18 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2028
19 $2,313,000 $393,000 $1,200,000 $3,906,000 2029
20| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2030

3. Estimated costs include 20% contingency.
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Total Upper Reaches

18" Pipeline

$105,048,000|




Upper Harbor River Reaches

Ditching in Eagle Island

Aug-07

Year Cell 1 Cell 2 Cell 3 Total per Year Year
2011 1 $630,000 $0 $0 $630,000 2011
2012 2 $0 $672,000 $0 $672,000 2012
2013 3 $0 $0 $672,000 $672,000 2013
2014 4 $0 $672,000 $0 $672,000 2014
2015 5 $630,000 $0 $0 $630,000 2015
2016 6 $0 $672,000 $0 $672,000 2016
2017 7 $0 $0 $672,000 $672,000 2017
2018 8 $630,000 $0 $672,000 $1,302,000 2018
2019 9 $0 $672,000 $0 $672,000 2019
2020 10 $630,000 $672,000 $0 $1,302,000 2020
2021 11 $0 $672,000 $0 $672,000 2021
2022 12 $630,000 $672,000 $0 $1,302,000 2022
2023 13 $630,000 $672,000 $0 $1,302,000 2023
2024 14 $630,000 $672,000 $0 $1,302,000 2024
2025 15 $630,000 $0 $672,000 $1,302,000 2025
2026 16 $630,000 $0 $672,000 $1,302,000 2026
2027 17 $0 $672,000 $672,000 $1,344,000 2027
2028 18 $0 $672,000 $672,000 $1,344,000 2028
2029 19 $630,000 $0 $672,000 $1,302,000 2029
2030 20 $0 $0 $672,000 $672,000 2030
[ $19,740,000]
Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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Upper Harbor River Reaches
Dredge into Eagle Island, ditch annually, Remove material annually and transport to ODMDS.

Mitigation
Annual Costs
Pipeline Removal to Loading Annual
Year Dredging ODMDS facility Ditching | Total per Year Year
2011 1 $3,906,000 $5,874,000 $1,800,000 $630,000 $12,210,000 2011
2012 2 $5,108,000 $2,783,000 $0 $672,000 $8,563,000 2012
2013 3 $3,906,000 $2,783,000 $0 $672,000 $7,361,000 2013
2014 4 $5,108,000 $2,783,000 $0 $672,000 $8,563,000 2014
2015 5 $7,633,000 $0 $0 $630,000 $8,263,000 2015
2016 6 $5,108,000 $3,323,000 $0 $672,000 $9,103,000 2016
2017 7 $3,906,000 $3,323,000 $0 $672,000 $7,901,000 2017
2018 8 $5,108,000 $0 $0 $1,302,000 $6,410,000 2018
2019 9 $3,906,000 $3,323,000 $0 $672,000 $7,901,000 2019
2020 10 $8,835,000 $9,368,000 $0 $1,302,000 $19,505,000 2020
2021 11 $3,906,000 $5,562,000 $0 $672,000 $10,140,000 2021
2022 12 $5,108,000 $6,901,000 $0 $1,302,000 $13,311,000 2022
2023 13 $3,906,000 $6,643,000 $0 $1,302,000 $11,851,000 2023
2024 14 $5,108,000 $12,203,000 $0 $1,302,000 $18,613,000 2024
2025 15 $7,633,000 $12,203,000 $0 $1,302,000 $21,138,000 2025
2026 16 $5,108,000 $5,562,000 $0 $1,302,000 $11,972,000 2026
2027 17 $3,906,000 $12,203,000 $0 $1,344,000 $17,453,000 2027
2028 18 $5,108,000 $6,653,000 $0 $1,344,000 $13,105,000 2028
2029 19 $3,906,000 $9,965,000 $0 $1,302,000 $15,173,000 2029
2030 20 $8,835,000 $6,643,000 $0 $672,000 $16,150,000 2030
$105,048,000 $118,098,000 $1,800,000 $19,740,000| $244,686,000|
Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)

ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

Annual removal of dried material to the ODMDS. Reference the narrative for more details.

Mitigation costs and annual ditching costs included.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT | UNIT COST BASIS FOR UNIT COST TOTAL COST | 20% Contingency

1. DREDGING

Mob & Demob 1 LS $1,000,000 [Recent Contracts $1,000,000 $1,200,000

A. Upstream Limits to RR

Dredging Only 18 inch 63,000 [Historical Volumes CY $7.58 CEDEP $477,540 $573,048

B. NC 133 Br to RR Bridge

Dredging Only 18 inch 353,000 [Historical Volumes CYy $6.40 CEDEP $2,259,200 $2,711,040

C. NC 133 Br to Cape Fear Mem Br

Dredging Only 18 inch 70,500 [Historical Volumes CcY $5.24 CEDEP $369,420 $443,304

D. Anchorage Basin

Dredging Only 18 inch 1,168,135 [Shoaling Study 2007 CY $1.65 CEDEP $1,927,423 $2,312,907

E. Between Channel

Dredging Only 18 inch 84,166 |Shoaling Study 2007 CcY $3.89 CEDEP $327,406 $392,887

F. Fourth East Jetty

Dredging Only 18 inch 39,200 |Historical Volumes CY $5.14 CEDEP $201,488 $241,786

G. Upper Brunswick

Dredging Only 18 inch 34,200 [Historical Volumes CY $6.11 CEDEP $208,962 $250,754

H. Lower Brunswick

Dredging Only 18inch 59,600 [Historical Volumes CY $9.91 CEDEP $590,636 $708,763
Subtotal Dredging 1,871,801 |Total Volume CY $7,362,074 $8,834,489
Excavation Duration 5.3 month

2. CONSTRUCTION

Dry Material Directly to ODMDS (No Cell 4) (w/conveyor)




SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHES: |Upper River (8 reaches)

ALTERNATIVE: [Disposal on Eagle Island

ASSUMPTIONS / BASIS FOR ESTIMATE:

Date: June 2007

Printed: 9/7/2007

METHOD: [Pipeline

Mitigation costs and annual ditching costs included.

Annual removal of dried material to the ODMDS. Reference the narrative for more details.

Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

COMPONENT / ITEM |EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT [ UNIT COST BASIS FOR UNIT COS| TOTAL COST | 20% Contingency
2011 - Build Loading Platform and Conveyor System 1 LS $4,895,000 [MIl $4,895,000 $5,874,000
2012 - Cell 1 Remove 300,000 CY 1 LS $2,319,000 [MilI $2,319,000 $2,782,800
2013 - Cell 1 Remove 300,000 CY 1 LS $2,319,000 [MiII $2,319,000 $2,782,800
2014 - Cell 1 Remove 300,000 CY 1 LS $2,319,000 [MII $2,319,000 $2,782,800
2016 - Cell 2 Remove 350,000 CY 1 LS $2,769,000 [MII $2,769,000 $3,322,800
2017 - Cell 2 Remove 350,000 CY 1 LS $2,769,000 [MII $2,769,000 $3,322,800
2019 - Cell 3 Remove 350,000 CY 1 LS $2,769,000 [MII $2,769,000 $3,322,800
2020 - Cell 1 Remove 600,000 CY & Cell 3 remove 350,000 CY 1 LS $7,807,000 [MII $7,807,000 $9,368,400
2021 - Cell 1 remove 600,000 CY 1 LS $4,635,000 [MIl $4,635,000 $5,562,000
2022 - Cell 2 remove 700,000 CY 1 LS $5,751,000 [Mll $5,751,000 $6,901,200
2023 - Cell 2 remove 700,000 CY 1 LS $5,536,000 (Ml $5,536,000 $6,643,200
2024 - Cell 1 remove 600,000 CY & Cell 2 remove 700,000 CY 1 LS $10,169,000 (Ml $10,169,000 $12,202,800
2025 - Cell 1 remove 600,000 CY & Cell 2 remove 700,000 CY 1 LS $10,169,000 [MII $10,169,000 $12,202,800
2026 - Cell 1 remove 600,000 CY 1 LS $4,635,000 [MIl $4,635,000 $5,562,000
2027 - Cell 1 remove 600,000 CY & Cell 3 remove 700,000 CY 1 LS $10,169,000 [MII $10,169,000 $12,202,800
2028 - Cell 3 remove 700,000 CY | 1 LS $5,536,000 [MIl $5,536,000 $6,643,200
2029 - Cell 2 remove 350,000 CY & Cell 3 remove 700,000 CY 1 LS $8,304,000 [MIl $8,304,000 $9,964,800
2030 - Cell 3 remove 700,000 CY 1 LS $5,536,000 |[MIl $5,536,000 $6,643,200
Subtotal Conveyor to ODMDS $98,406,000 $118,087,200
3. MITIGATION COSTS
Mitigation Costs for Loading Facility 1 LS $1,500,000 [Per Environmental $1,500,000 $1,800,000
4. DITCHING
Cell 1 Ditching 1 LS $525,000 |Recent Contract - 2004 $525,000 $630,000
Cell 2 Ditching 1 LS $560,000 |Recent Contract - 2004 $560,000 $672,000
Cell 3 Ditching 1 LS $560,000 |Recent Contract - 2004 $560,000 $672,000
Subtotal Ditching $1,645,000 $1,974,000

NON-CONSTRUCTION FEATURES




SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)
ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

Annual removal of dried material to the ODMDS. Reference the narrative for more details.

Mitigation costs and annual ditching costs included.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT [ UNIT COST BASIS FOR UNIT COS|] TOTAL COST | 20% Contingency
No additional Real
Estate Costs

Real Estate (Lands and Damages) 1 LS $0 anticipated $0 $0
Historical Costs -
Prepare Plans and
Planning, Engineering, & Design 1 LS $0 Specs for contracts $0 $0
Historical Costs -
Provide QA for
Construction Management 1 LS $0 contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Construction, Mitigation, Dredging, Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0




Eagle Island - Cell 2 Dike raise to 42 ft Only

1.

2.

3.

Raise dike in cell 2 to 42 ft only.

Eagle Island reaches its capacity in year 2014.
One year of ditching required.

Dispose of into Eagle Island 4 cycles.

Once full dispose of into the ODMDS.
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Upper Harbor River Reaches
Dredge into Eagle Island up to 2014, ditch annually, dredge and disose of in ODMDS

Pipeline Mechanical | Cell 2 Dike Annual
Year Dredging Dredging raise Ditching | Total per Year Year
2011 1 $3,906,000 $0 $672,000 $4,578,000] 2011
2012 2 $5,108,000 $1,125,000 $0 $6,233,000 2012
2013 3 $3,906,000 $0 $0 $3,906,000| 2013
2014 4 $5,108,000 $0 $0 $5,108,000| 2014
2015 5 $0 $13,761,000 $0 $0 $13,761,000| 2015
2016 6 $0 $10,812,000 $0 $0 $10,812,000 2016
2017 7 $0 $9,976,000 $0 $0 $9,976,000| 2017
2018 8 $0 $10,812,000 $0 $0 $10,812,000 2018
2019 9 $0 $9,976,000 $0 $0 $9,976,000|] 2019
2020 10 $0 $14,597,000 $0 $0 $14,597,000 2020
2021 11 $0 $9,976,000 $0 $0 $9,976,000| 2021
2022 12 $0 $10,812,000 $0 $0 $10,812,000 2022
2023 13 $0 $9,976,000 $0 $0 $9,976,000| 2023
2024 14 $0 $10,812,000 $0 $0 $10,812,000 2024
2025 15 $0 $13,761,000 $0 $0 $13,761,000| 2025
2026 16 $0 $10,812,000 $0 $0 $10,812,000 2026
2027 17 $0 $9,976,000 $0 $0 $9,976,000| 2027
2028 18 $0 $10,812,000 $0 $0 $10,812,000 2028
2029 19 $0 $9,976,000 $0 $0 $9,976,000| 2029
2030 20 $0 $14,597,000 $0 $0 $14,597,000 2030
$18,028,000 $181,444,000 $1,125,000 $672,000 [ $201,269,000|
Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.

Upper Harbor River Reaches
18" Pipeline into Eagle Island

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR toMemBr Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $2,313,000 $393,000 $1,200,000 $3,906,000 2011
2 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2012
3 $2,313,000 $393,000 $1,200,000 $3,906,000 2013
4 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2014
5| $573,000| $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000 2015
6 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2016
7 $2,313,000 $393,000 $1,200,000 $3,906,000 2017
8 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2018
9 $2,313,000 $393,000 $1,200,000 $3,906,000 2019
10| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2020
11 $2,313,000 $393,000 $1,200,000 $3,906,000 2021
12 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2022
13 $2,313,000 $393,000 $1,200,000 $3,906,000 2023
14 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2024
15| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 $1,200,000 $7,633,000{ 2025
16 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2026
17 $2,313,000 $393,000 $1,200,000 $3,906,000 2027
18 $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $5,108,000 2028
19 $2,313,000 $393,000 $1,200,000 $3,906,000 2029
20| $573,000 | $2,711,000 | $443,000 | $2,313,000 | $393,000 | $242,000 | $251,000 | $709,000 $1,200,000 $8,835,000 2030

3. Estimated costs include 20% contingency.
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Total Upper Reaches

18" Pipeline

$105,048,000|




Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.

Upper Harbor River Reaches
Mechanical Dredging to ODMDS using 6000 CY scows

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR toMemBr Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $8,425,000 $591,000 $960,000 $9,976,000 2011
2 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2012
3 $8,425,000 $591,000 $960,000 $9,976,000 2013
4 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2014
5[ $500,000 | $2,749,000 | $536,000| $8,425,000] $591,000 $960,000 $13,761,000] 2015
6 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2016
7 $8,425,000 $591,000 $960,000 $9,976,000 2017
8 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2018
9 $8,425,000 $591,000 $960,000 $9,976,000 2019
10| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $14,597,000 2020
11 $8,425,000 $591,000 $960,000 $9,976,000 2021
12 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2022
13 $8,425,000 $591,000 $960,000 $9,976,000 2023
14 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2024
15| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 $960,000 $13,761,000] 2025
16 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2026
17 $8,425,000 $591,000 $960,000 $9,976,000 2027
18 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2028
19 $8,425,000 $591,000 $960,000 $9,976,000 2029
20| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $14,597,000 2030

Total Upper Reaches | $223,020,000|

3. Estimated costs include 20% contingency.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)
ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

Cell 2 dike raise in 2012. Eagle Island reaches capacity in 2014.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT [ UNIT COST BASIS FOR UNIT COST TOTAL COST | 20% Contingency
1. DREDGING
Mob & Demob 1 LS $1,000,000 |Recent Contracts $1,000,000 $1,200,000
A. Upstream Limits to RR
Dredging Only 18 inch 63,000 [Historical Volumes CY $7.58 CEDEP $477,540 $573,048
B. NC 133 Br to RR Bridge
Dredging Only 18 inch 353,000 [Historical Volumes CY $6.40 CEDEP $2,259,200 $2,711,040
C. NC 133 Br to Cape Fear Mem Br
Dredging Only 18 inch 70,500 [Historical Volumes CcY $5.24 CEDEP $369,420 $443,304
D. Anchorage Basin
Dredging Only 18 inch 1,168,135 |Shoaling Study 2007 CY $1.65 CEDEP $1,927,423 $2,312,907
E. Between Channel
Dredging Only 18 inch 84,166 |Shoaling Study 2007 CcY $3.89 CEDEP $327,406 $392,887
F. Fourth East Jetty
Dredging Only 18 inch 39,200 |Historical Volumes CY $5.14 CEDEP $201,488 $241,786
G. Upper Brunswick
Dredging Only 18 inch 34,200 [Historical Volumes CY $6.11 CEDEP $208,962 $250,754
H. Lower Brunswick
Dredging Only 18inch 59,600 [Historical Volumes CY $9.91 CEDEP $590,636 $708,763
Subtotal Dredging 1,871,801 |Total Volume CY $7,362,074 $8,834,489
Excavation Duration 5.3 month

2. CONSTRUCTION

2012 - Cell 2 raise to 42 ft 1 LS $937,713  [MlI $937,713 $1,125,256
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)

ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

Cell 2 dike raise in 2012. Eagle Island reaches capacity in 2014.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT | UNIT COST BASIS FOR UNIT COS] TOTAL COST | 20% Contingency

3. DITCHING

2011 -Cell 3 Ditching 1 LS $560,000 |Recent Contract - 2004 $560,000 $672,000

NON-CONSTRUCTION FEATURES

No additional Real
Estate Costs
Real Estate (Lands and Damages) 1 LS $0 anticipated $0 $0

Historical Costs -
Prepare Plans and
Planning, Engineering, & Design 1 LS $0 Specs for contracts $0 $0

Historical Costs -
Provide QA for
Construction Management 1 LS $0 contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Construction, Mitigation, Dredging, Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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EAGLE ISLAND MISCELLANEOUS FEATURES

Horizontal Under-drains
1. Quantities and layout provided by Design Section.

2. Perforated PVC pipe under drain system to help dewater the material.

Vertical Wick-drains
1. Quantities and layout provided by Design Section.

2. Similar to installing a geofabric ‘sock’ type material vertically to help dewater the
material.

Coffer Cells
1. Quantities provided by Design Section.

2. Contacted Skylinesteel for a quote and to discuss delivery and placement.
3. AZ 28 — Sheet Piling — is being phased out and will be replaced with a new version
soon. Currently AZ 28 is manufactured in Europe. The maximum manufactured length

is 101.5 ft. But this would require special off-loading and handling on site.

4. Due to material cost making this alternative uneconomical — did not price delivery or
installation.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | June 2007 Printed: 9/7/2007
REACHES: [Upper River (8 reaches)
ALTERNATIVE: [Disposal on Eagle Island | METHOD: [Pipeline |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Dredging - Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volumes were used.

Coffer Cell dike construction was estimated. Vertical and Horizontal drains were estimated.

COMPONENT / ITEM EQUIP USED| QUANTITY BASIS FOR QUANTITY UNIT UNIT COST BASIS FOR UNIT COST TOTAL COST | 20% Contingency
2. CONSTRUCTION
Coffer Cell Option 1 LS $478,649,872 [Mll $478,649,872 $574,379,846
Verical Wick Drain Option 1 LS $3,266,729 Ml $3,266,729 $3,920,075
Horizontal Under Drain Option 1 LS $2,361,548  |Mll $2,361,548 $2,833,858

NON-CONSTRUCTION FEATURES

No additional Real
Estate Costs
Real Estate (Lands and Damages) 1 LS $0 anticipated $0 $0

Historical Costs -
Prepare Plans and
Planning, Engineering, & Design 1 LS $0 Specs for contracts $0 $0

Historical Costs -
Provide QA for
Construction Management 1 LS $0 contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Construction, Mitigation, Dredging, Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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MID-RIVER DISPOSAL OPTIONS

DAs 8 & 10 Assumptions
1. Design Section provided quantities.

2. Repair DAs to original footprint and add toe protection and rock sill using armor ($80
per ton) and core (granite - $60 / ton) rock with geo-fabric. 1.4 CY per ton for armor
rock and 1.6 cy per ton for core rock. Priced based upon Contract DACW54-01-C-0005,
Snows Cut Shore Protection contract, plus 25%.

3. Ferry crew to DAs to work - $250 per day: mob/demob equipment to river site -
$20,000

4. Build one spillway each DA and DA 8 dike raise to 36 and 41 ft and DA 10 dike raise
to 28 and 33 ft. Mitigation considered 1:1 by constructing rock sill to allow for shallow
water habitat development behind the sill.

5. Even with repairs, the DAs have limited capacity and will not last 20 years.

Dredging mid-river reaches (into DAs 8 & 10)

1. Used 18" pipeline, any larger pipeline would not work on these small DAs due to the
discharge volume and velocities. Assumed shoreline pipe length of 2,500 Ift, floating
pipe at 1,000 ft and the rest as submerged pipeline. Assume 1 ft over dig. Booster
pumps as required for cost efficiency.

2. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 69% efficiency, Contractor’s overhead
18%, Contractor’s profit 10%, and contractor’s bond 1%, Mob and Demob assumed to
be $1M based upon average historical costs — added separately in the Cost Appendix
write-up.

3. Assumed %2 of mob cost b/c these reaches grouped with another contract for
mob/demob purposes.

4. Incorporated 2007 Shoaling study numbers as provided by Project Manager.
5. Upper Midnight and Lower Midnight go to DA 8.

6. Upper Big Island, Lower Big Island, Keg Island, Upper Lilliput, and Lower Lilliput go
to DA 10.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHES{Upper and Lower Midnight and Reaves Point

ALTERNATIVE:

[Disposal on Disposal Area (DA) 8

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | May 2007

[Hydraulic / Pumping

Printed: 9/7/2007

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob has been divided among multiple reaches within the mid-rivel
reaches. One maintenance dredge cycle volumes were used. Island 8 needs repair. Used Current Rate of Money at Jan-June 2007 and recent fule prices. Historical volumes
from Feasibility Study. Upper and Lower Midnight and Reaves Point river reaches go to DA 8.

Island expansion consists of reparing the island to its original footprint and adding a rock sill to allow for mitigation measures. Work requires mob to river and ferrying crew to
work site. Rock sill includes filter fabric, core rock, and armor rock.

COMPONENT / ITEM EQUIP USED | QUANTITY | BASIS FOR QUANTITY | UNIT | UNIT COST [ BASIS FOR UNIT COST | TOTAL COST 20% Contingency

1. CONSTRUCTION

2011 - Expand DA #8 to 31 ft 1 LS $12,726,000({Ml| $12,726,000 $15,271,200

2017 - Raise to 36 ft 1 LS $622,000({MII $622,000 $746,400

Subtotal Construction $13,348,000 $16,017,600

2. DREDGING

Mob & Demob 1 LS $500,000.00 |Recent Contracts $500,000 $600,000

A. Upper Midnight

Dredging Only 18 inch 214,000 [Historical Volumes CY $4.46 CEDEP $954,440 $1,145,328

B. Lower Midnight

Dredging Only 18 inch 51,000 |Historical Volumes CcY $6.66 CEDEP $339,660 $407,592

C. Reaves Point

Dredging Only 18 inch 42,400 |Historical Volumes CY $10.21 CEDEP $432,904 $519,485

Subtotal Dredging 307,400 |Total Volume CYy $2,227,004 $2,672,405

Excavation Duration 1.1 month

NON-CONSTRUCTION FEATURES

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare

Planning, Engineering, & Plans and Specs for

Design 1 LS $0 contracts $0 $0
Historical Costs - Provide

Construction Management 1 LS $0 QA for contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS

Add Construction, Dredging, Non-Construction Features $0 $0

Cost per Yard (Total Cost / Total Volume) $0 $0

C-29




SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: May 2007 Printed: 9/7/2007

REACHESiUpper and Lower Big Island, Keg Island, Upper and Lower Lillput

ALTERNATIVE:  [Disposal on Disposal Area (DA) 10 | METHOD: [Hydraulic / Pumping |

ASSUMPTIONS / BASIS FOR ESTIMATE:

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob has been divided among multiple reaches within the mid-river
reaches. One maintenance dredge cycle volumes were used. DA 10 needs repair. Used Current Rate of Money at Jan-June 2007 and recent fule prices. Historical volumes from
Feasibility Study and 2007 Shoaling Study. River reaches included are Upper and Lower Big Islands, Keg Island, and Upper and Lower Lilliput Islands.

Disposal Area expansion consists of reparing the island to its original footprint and adding a rock sill to allow for mitigation measures. Work requires mob to river and ferrying crew
to work site. Rock sill includes filter fabric, core rock, and armor rock.

COMPONENT / ITEM EQUIP USED [ QUANTITY | BASIS FOR QUANTITY [ UNIT | UNIT COST | BASIS FOR UNIT COST | TOTAL COST | 20% Contingency
1. CONSTRUCTION
2011 - Expand DA 10 to 23 ft 1 LS $9,541,000{MII $9,541,000 $11,449,200
2013 - Raise to 28 ft 1 LS $864,000{MlI $864,000 $1,036,800
2017 - Raise to 33 ft 1 LS $840,000({MII $840,000 $1,008,000
Subtotal Construction $11,245,000 $13,494,000
2. DREDGING
Mob & Demob 1 LS $500,000 |Recent Contracts $500,000 $600,000
A. Upper Big Island
Dredging Only 18 inch 44,904 [Shoaling Study 2007 CY $7.82 CEDEP $351,149 $421,379
B. Lower Big Island
Dredging Only 18 inch 71,748 |Shoaling Study 2007 CY $6.79 CEDEP $487,169 $584,603
C. Keg Island
Dredging Only 18 inch 68,200 |Historical Volumes CcY $4.12 CEDEP $280,984 $337,181
D. Upper Lillput
Dredging Only 18 inch 97,800 |Historical Volumes CY $3.62 CEDEP $354,036 $424,843
E. Lower Lillput
Dredging Only 18 inch 86,000 |Historical Volumes CcY $4.27 CEDEP $367,220 $440,664
Subtotal Dredging 368,652 |Total Volume CcY $2,340,558 $2,808,670
Excavation Duration 1.6 month
NON-CONSTRUCTION FEATURES
No additional Real Estate
Real Estate (Lands and Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare
Plans and Specs for
Planning, Engineering, & Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Construction, Dredging, Non-Construction Features $0 $0
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DAs 3 & 4 and Bird Islands Assumptions
1. Design Section provided quantities.

2. Repair DAs and add toe protection using armor ($80 per ton) and core (granite - $60
/ ton) rock with geo-fabric. 1.4 CY per ton for armor rock and 1.6 cy per ton for core
rock. Priced based upon Contract DACW54-01-C-0005, Snows Cut Shore Protection
contract, plus 25%.

3. Ferry crew to DAs to work - $250 per day: mob/demob equipment to river site -
$20,000

4. Build one spillway each DA and one dike raise to 23 ft each DA and No mitigation
cost required.

5. DA 4 is beach quality material to be removed by someone else; i.e. Kure Beach. DA
3 is mixed material.

6. No repairs required for the Bird Islands.

Dredging Lower mid-river (into DAs 3 &4 and Bird Islands)

1. Used 18" pipeline any large pipeline would not work on these small islands due to the
discharge volume and velocities. Assumed shoreline pipe length of 2,500 Ift, floating
pipe at 1,000 ft and the rest as submerged pipeline. Assume 1 ft over dig. Booster
pumps as required for cost efficiency.

2. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 69% efficiency, Contractor’s overhead
18%, Contractor’s profit 10%, and contractor’s bond 1%, Mob and Demob assumed to
be $250,000 each (DAs 3&4 and Bird Islands) based upon average historical costs —
added separately in the Cost Appendix write-up.

3. Assumed %2 of mob cost b/c these reaches grouped with another contract for
mob/demob purposes.

4. Incorporated 2007 Shoaling study numbers as provided by Project Manager.

5. River reaches are Snows Marsh and Horseshoe Shoal.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHES[Horseshoe Shoal and Snows Marsh

ALTERNATIVE:

[Disposal on Disposal Area (DAs) 3&4 |

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | May 2007

[Hydraulic / Pumping

Printed: 9/7/2007

Disposal area repairs consists of toe protection and resetting the spillway and outfall pipe. Both DA 3 & 4 have one 5 ft raise.
River reaches are Horseshoe Shoal and Snows Marsh.

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob has been divided among multiple reaches within the mid-
river reaches. One maintenance dredge cycle volumes were used. DAs 3&4 need repair and are used to stockpile sand for future use for beach disposal. No dike raises or
ditching will occur. Used Current Rate of Money at Jan-June 2007 and recent fule prices. Historical volumes from Feasibility Study and 2007 Shoaling Study.

COMPONENT / ITEM EQUIP USED [ QUANTITY | BASIS FOR QUANTITY | UNIT | UNIT COST [ BASIS FOR UNIT COST | TOTAL COST |20% Contingency

1. CONSTRUCTION

2011 - DAs 3 & 4 Repair 1 LS $941,542 Ml $941,542 $1,129,850

2019 -DA 4 Raise to 23 ft 1 LS $883,290 [MII $883,290 $1,059,948

2025 - DA 3 Raise to 23 ft 1 LS $766,345 |MII $766,345 $919,614

Subtotal Construction $2,591,177 $3,109,412

2. DREDGING

Mob & Demob 1 LS $250,000 |Recent Contracts $250,000 $300,000

A. Horseshoe Shoal

Dredging Only 18inch 91,670 |Historical Volumes CY $4.26 CEDEP $390,514 $468,617

B. Snows Marsh

Dredging Only 18 inch 43,508 |Shoaling Study 2007 CY $6.10 CEDEP $265,399 $318,479

Subtotal Dredging 135,178 |Total Volume CY $905,913 $1,087,096

Excavation Duration 0.8 month

NON-CONSTRUCTION FEATURES

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare

Planning, Engineering, & Plans and Specs for

Design 1 LS $0 contracts $0 $0
Historical Costs - Provide

Construction Management 1 LS $0 QA for contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS

Add Construction, Dredging, Non-Construction Features $0 $0

Cost per Yard (Total Cost / Total Volume) $0 $0
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP

REACHESiHorseshoe Shoal and Snows Marsh

ALTERNATIVE:  [Disposal on Bird Islands |
ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: [ April 2007

[Hydraulic / Pumping

Printed: 9/7/2007

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob has been divided among multiple reaches within the mid-rivel
reaches. One maintenance dredge cycle volumes were used. Horseshoe Shoal is disposed of at Ferry Slip Island and Snows March is disposed of at South Pelican Island.
Used Current Rate of Money at Jan-June 2007 and recent fule prices. Historical volumes from Feasibility Study and 2007 Shoaling Study.

COMPONENT / ITEM EQUIP USED | QUANTITY [ BASIS FOR QUANTITY [ UNIT | UNIT COST [ BASIS FOR UNIT COST | TOTAL COST | 20 % Contingency
Mob & Demob 1 LS $250,000.00 |Recent Contracts $250,000 $300,000
A. Horseshoe Shoal
Dredging 18 inch 91,670 |Historical Volumes CcY $4.05 CEDEP $371,264 $445,516
B. Snows Marsh
Dredging 18 inch 43,508 |[Shoaling Study 2007 CY $5.08 CEDEP $221,021 $265,225
Total Cost 135,178 |Total Volume CcY $842,284 $1,010,741
Excavation Duration 0.6 month
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0

Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
TOTAL PROJECT COSTS
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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MOTSU BUFFER ZONE DISPOSAL OPTION

MOTSU Buffer Zone Assumptions

1. Design Section provided the plan and profile for the 6 cells and all quantities for the
construction of the double lined cells. Double lining was used to prevent the salt water
from intruding into the groundwater that supplies Carolina and Kure Beach
communities. This decision was based upon results from the ERDC study stating that
the salt water will intrude about 125 ft down into the existing groundwater without
modeling the water supply wells operating and their impact on drawing the salt water
into their cone of influence.

2. Cell constructed to full height b/c of liner and no dike raises or ditching.

3. Each cell has one spillway. The spillway pipes crossing the road run through 42 inch
steel sleeves placed by open-cut method, cells C, D, E, and F.

4. Crushed stone on top of dike surface as driving surface during the life of the
operation of the CDF, 1-1/2 inch. Silt fence around perimeter of cells.

5. No estimate was prepared for cell pump-out / clean-out of material

6. Estimated leak collection system between liners, collection piping and one collection
basin.

7. Dike material from on-site.

Dredging mid-river reaches (disposal into MOTSU Buffer Zone)

1. Used 18" pipeline any large pipeline would not work in these small relatively small
CDFs due to the discharge volume and velocities. Pipeline distances provided by Keith
Benton. Assumed shoreline pipe length of 2,500 Ift, floating pipe at 1,000 ft and the rest
as submerged pipeline. Assume 1 ft over dig. Booster pumps as required for cost
efficiency.

2. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 69% efficiency, Contractor’s overhead
18%, Contractor’s profit 10%, and contractor’s bond 1%, Mob and Demob assumed to
be $1M based upon average historical costs — added separately in the Cost Appendix
write-up.

3. Assumed (8) mid-river reaches under one contract for mob/demob purposes: Upper
Big Island, Lower Big Island, Keg Island, Upper Lilliput, Lower Lilliput, Upper Midnight,
Lower Midnight, and Reaves Point.

4. Incorporated 2007 Shoaling study numbers as provided by Project Manager.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHES{Upper Big Island through Reaves Point (8 reaches)

ALTERNATIVE:

[Disposal on MOTSU CDE

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | July 2007

|Hvdrau|ic/Pumpinq

Printed: 9/7/2007

Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volume was used. New confined disposal
facilities constructed on MOTSU Buffer Zone. Assume double lined with leachate collection system to prevent saltwater intrusion into the local community aquifer.

River Reaches under this alternative: Upper Big Island, Lower Big Island, Keg Island, Upper Lillput, Lower Lillput, Upper Midnight, Lower Midnight, and Reaves Point.

COMPONENT / ITEM EQUIP USED [ QUANTITY | BASIS FOR QUANTITY | UNIT UNIT COST | BASIS FOR UNIT COST [ TOTAL COST | 20% Contingency
1. CONSTRUCTION
Cell A - 47 Acres 1 LS $7,070,000 ([MII $7,070,000 $8,484,000
Cell B - 51 Acres 1 LS $7,945,000 |MIl $7,945,000 $9,534,000
Cell C - 32 Acres 1 LS $5,022,000 ([MII $5,022,000 $6,026,400
Cell D - 40 Acres 1 LS $6,024,000 [MII $6,024,000 $7,228,800
Cell E - 86 Acres 1 LS $13,089,000 |[MII $13,089,000 $15,706,800
Cell F - 43 Acres 1 LS $6,641,000 [MII $6,641,000 $7,969,200
Subtotal Construction $45,791,000 $54,949,200
2. MITIGATION COSTS
Cell A - 47 Acres 23.30 AC $27,847 Per Environmental $648,835 $778,602
Cell B - 51 Acres 2.26 AC $27,847 Per Environmental $62,934 $75,521
Cell C - 32 Acres 24.22 AC $27,847 Per Environmental $674,454 $809,345
Cell D - 40 Acres 2.46 AC $27,847 Per Environmental $68,504 $82,204
Cell E - 86 Acres 30.06 AC $27,847 Per Environmental $837,081 $1,004,497
Cell F - 43 Acres 39.78 AC $27,847 Per Environmental $1,107,754 $1,329,304
Subtotal Mitigation $3,399,562 $4,079,474
3. DREDGING
Mob & Demob 1 LS $1,000,000 |Recent Contracts $1,000,000 $1,200,000
A. Upper Big Island
Dredging Only 18 inch 44,904 [Shoaling Study 2007 CY $22.71 CEDEP $1,019,770 $1,223,724
B. Lower Big Island
Dredging Only 18 inch 71,748 |Shoaling Study 2007 CY $30.83 CEDEP $2,211,991 $2,654,389
C. Keg Island
Dredging Only 18 inch 68,200 |Historical Volumes CY $13.08 CEDEP $892,056 $1,070,467

D. Upper Lillput
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHES{Upper Big Island through Reaves Point (8 reaches)

ALTERNATIVE:

[Disposal on MOTSU CDFE

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | July 2007

[Hydraulic / Pumping

Printed: 9/7/2007

Assume multiple reaches together under one contract. This is based upon historical contracts. One maintenance dredge cycle volume was used. New confined disposal
facilities constructed on MOTSU Buffer Zone. Assume double lined with leachate collection system to prevent saltwater intrusion into the local community aquifer.

River Reaches under this alternative: Upper Big Island, Lower Big Island, Keg Island, Upper Lillput, Lower Lillput, Upper Midnight, Lower Midnight, and Reaves Point.

COMPONENT / ITEM EQUIP USED | QUANTITY | BASIS FOR QUANTITY | UNIT | UNIT COST [ BASIS FOR UNIT COST | TOTAL COST | 20% Contingency
Dredging Only 18 inch 97,800 |Historical Volumes CY $13.32 CEDEP $1,302,696 $1,563,235
E. Lower Lillput
Dredging Only 18 inch 86,000 |Historical Volumes CY $6.98 CEDEP $600,280 $720,336
F. Upper Midnight
Dredging Only 18 inch 214,000 |Historical Volumes CY $5.67 CEDEP $1,213,380 $1,456,056
G. Lower Midnight
Dredging Only 18 inch 51,000 |Historical Volumes CY $5.12 CEDEP $261,120 $313,344
H. Reaves Point
Dredging Only 18 inch 42,400 [Historical Volumes CY $7.05 CEDEP $298,920 $358,704
Subtotal Dredging 676,052 |Total Volume CY $8,800,213 $10,560,255
Excavation Duration 5.4 month
Total Part 1 &2 & 3 $57,990,774 $69,588,929
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0

Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
TOTAL PROJECT COSTS
Add Construction, Mitigation, Dredging, Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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DIRECTLY TO ODMDS DISPOSAL OPTION

21 CY Mechanical Dredges — All Reaches in Harbor
1. NO overflow in upper 6 reaches due to primary nursery area. Reduce scow solids
percent from 80% to 50%.

2. Travel time for loaded scow is 7 mph and unloaded scow 8 mph.

3. Rate of Money — Jan — Jun 2007 @ 5.25; $20,000 monthly turbidity monitoring cost;
fuel at $2.15 based upon March 2007 quoted price; 80% towing time efficiency, 10%
clean-up, 65 % time efficiency, Contractor’'s overhead 18%, Contractor’s profit 10%, and
contractor’s bond 1%, Bucket cycle time = 45 sec, Mob and Demob assumed to be
$1M based upon average historical costs.

4. Sailing distance provided by POC. Assume 1 ft over-dig. Limited to 4 scows. The
process is scow limited.

5. Add Over-ride “Other Factor” to adjust the production rate for mud to range from
800-1050 CY/hr and for sand 650-850 CY/hr. No more than ‘1.5 for sand’ and ‘.70 to
.75 for mud’. This was based upon historical contract production rates at the MOTSU
area.

6. Estimated using 3,000 and 6,000 CY scows used based upon recent MOTSU
contract equipment. 6,000 CY scows more cost effective.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH: |Wi|mington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | July 2007

Printed: 9/7/2007

[Mechanical - Scows Limited to 4 - 6,000 CY scow |

recent contracts.

No Overflow for the upper 6 reaches due to fisheries.

Assume 8 mph travel speed with unloaded scow to dredge reach and 7 mph with loaded scow to ODMDS. Use current Money rate factor from Jan - Jun 2007. Use recent quoted
fuel rates from March 2007. Group into Upper, Mid, and Lower river reaches and Outer Ocean Bar for contract purposes and mob/demob costs. Mob/demob costs based upon

Historical contract production rates for around Lower Midnight in protected MOTSU basin is around 800-1,000 CY / hr for
mud and the anchorage basin passing lane production rate for sand/mud around 650 - 850 CY/hr. Using 1 ft overdig and adjusting the 'other factor' to match the production rate with
the historical rate. Scows are limited to a maximum of 4 @ 6,000 cy scows and 65% EWT.

COMPONENT / ITEM EQUIP USED| SCOWS | QUANTITY | BASIS FOR QUANTITY | UNIT |UNIT COST| BASIS FOR UNIT COST | TOTAL COST [20% Contingency|
Mob / Demob 1 LS $800,000 $800,000 $960,000
1. Upper Limits to RR Bridge
B&B No Overflow 21 CY 4 63,000 Historical Volumes CcY $6.62 CEDEP $417,060 $500,472
2.NC 133 to RR Bridge
B&B No Overflow 21 CY 4 353,000 Historical Volumes CY $6.49 CEDEP $2,290,970 $2,749,164
3. NC 133 Br to Cape Fear Mem Bridge
B&B No Overflow 21 CY 4 70,500 Historical Volumes CcY $6.33 CEDEP $446,265 $535,518
4. Anchorage Basin
B&B No Overflow 21 CY 4 1,168,135 |Shoaling Study 2007 CY $6.01 CEDEP $7,020,491 $8,424,590
5. Between Channel
B&B No Overflow 21 CY 4 84,166 |Shoaling Study 2007 CcY $5.85 CEDEP $492,371 $590,845
6. Fourth East Jetty
B&B No Overflow 21 CY 4 39,200 Historical Volumes CY $5.87 CEDEP $230,104 $276,125
7. Upper Brusnwick
B&B Only 21 CY 3 34,200 Historical Volumes CcY $4.48 CEDEP $153,216 $183,859
8. Lower Brunswick
B&B Only 21 CY 2 59,600 Historical Volumes CY $5.26 CEDEP $313,496 $376,195
Subtotal Excavation Time with Limited Scows 4.4 month
Subtotal Haul Time with Limited Scows 4.5
I

Subtotal Upper River with Mob/Demob 1,871,801 $12,163,973 $14,596,768
I

NON-CONSTRUCTION FEATURES
I
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH: IWiImington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | July 2007

Printed: 9/7/2007

[Mechanical - Scows Limited to 4 - 6,000 CY scow |

recent contracts.

No Overflow for the upper 6 reaches due to fisheries.

Assume 8 mph travel speed with unloaded scow to dredge reach and 7 mph with loaded scow to ODMDS. Use current Money rate factor from Jan - Jun 2007. Use recent quoted
fuel rates from March 2007. Group into Upper, Mid, and Lower river reaches and Outer Ocean Bar for contract purposes and mob/demob costs. Mob/demob costs based upon

Historical contract production rates for around Lower Midnight in protected MOTSU basin is around 800-1,000 CY / hr for
mud and the anchorage basin passing lane production rate for sand/mud around 650 - 850 CY/hr. Using 1 ft overdig and adjusting the 'other factor' to match the production rate witt
the historical rate. Scows are limited to a maximum of 4 @ 6,000 cy scows and 65% EWT.

COMPONENT / ITEM EQUIP USED| SCOWS | QUANTITY | BASIS FOR QUANTITY | UNIT |UNIT COST| BASIS FOR UNIT COST | TOTAL COST [20% Contingency|

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare

Planning, Engineering, & Plans and Specs for

Design 1 LS $0 contracts $0 $0
Historical Costs - Provide

Construction Management 1 LS $0 QA for contracts $0 $0

Subtotal Non-Construction Features $0 $0

I

TOTAL PROJECT COSTS UPPER RIVER REACHES

Add Dredging and Non-Construction Features $0 $0

Cost per Yard (Total Cost / Total Volume) $0 $0

Mob / Demob 1 LS $800,000 $800,000 $960,000

9. Upper Big Island

B&B Only 21 CY 2 44,904 |Shoaling Study 2007 CY $5.15 [CEDEP $231,256 $277,507

10. Lower Big Island

B&B Only 21 CY 2 71,748 |Shoaling Study 2007 CY $5.77 CEDEP $413,986 $496,783

11. Keg Island

B&B Only 21 CY 2 68,200 Historical Volumes CY $5.02 CEDEP $342,364 $410,837,

12. Upper Lillput

B&B Only 21 CY 2 97,800 Historical Volumes CY $4.88 CEDEP $477,264 $572,717

13. Lower Lillput

B&B Only 21 CY 2 86,000 Historical Volumes CY $3.93 [CEDEP $337,980 $405,576)

14. Upper Midnight

B&B Only 21 CY 2 214,000 Historical Volumes CY $4.66 [CEDEP $997,240 $1,196,688
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH: |Wi|mington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: | July 2007

Printed: 9/7/2007

[Mechanical - Scows Limited to 4 - 6,000 CY scow |

recent contracts.

No Overflow for the upper 6 reaches due to fisheries.

Assume 8 mph travel speed with unloaded scow to dredge reach and 7 mph with loaded scow to ODMDS. Use current Money rate factor from Jan - Jun 2007. Use recent quoted
fuel rates from March 2007. Group into Upper, Mid, and Lower river reaches and Outer Ocean Bar for contract purposes and mob/demob costs. Mob/demob costs based upon

Historical contract production rates for around Lower Midnight in protected MOTSU basin is around 800-1,000 CY / hr for
mud and the anchorage basin passing lane production rate for sand/mud around 650 - 850 CY/hr. Using 1 ft overdig and adjusting the 'other factor' to match the production rate witt
the historical rate. Scows are limited to a maximum of 4 @ 6,000 cy scows and 65% EWT.

COMPONENT / ITEM EQUIP USED| SCOWS [ QUANTITY | BASIS FOR QUANTITY | UNIT |UNIT COST| BASIS FOR UNIT COST [ TOTAL COST |20% Contingency|
15. Lower Midnight
B&B Only 21CY 2 51,000 Historical Volumes CY $4.69 CEDEP $239,190 $287,028
16. Reaves Point
B&B Only 21 CY 2 42,400 Historical Volumes CY $4.38 CEDEP $185,712 $222,854
Subtotal Excavation Time with Limited Scows 2.3 month
Subtotal Haul Time Limited Scows 2.1
I
Subtotal Middle River with Mob/Demob 676,052 $4,024,992 $4,829,990
I
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I
TOTAL PROJECT COSTS MIDDLE RIVER REACHES
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume $0 $0
Mob / Demob 1 LS $800,000 $800,000 $960,000
17. Horseshoe Shoal
B&B Only 21 CY 2 91,670 Historical Volumes CY $4.53 CEDEP $415,265 $498,318
18. Snows Marsh
B&B Only 21 CY 2 43,508 |Shoaling Study 2007 CY $4.35 CEDEP $189,260 $227,112
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | July 2007 | Printed: 9/7/2007

REACH: IWiImington Harbor Reaches - Various

ALTERNATIVE: [to ODMDS |
ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD: [Mechanical - Scows Limited to 4 - 6,000 CY scow |

recent contracts.

No Overflow for the upper 6 reaches due to fisheries.

Assume 8 mph travel speed with unloaded scow to dredge reach and 7 mph with loaded scow to ODMDS. Use current Money rate factor from Jan - Jun 2007. Use recent quoted
fuel rates from March 2007. Group into Upper, Mid, and Lower river reaches and Outer Ocean Bar for contract purposes and mob/demob costs. Mob/demob costs based upon

Historical contract production rates for around Lower Midnight in protected MOTSU basin is around 800-1,000 CY / hr for
mud and the anchorage basin passing lane production rate for sand/mud around 650 - 850 CY/hr. Using 1 ft overdig and adjusting the 'other factor' to match the production rate witt
the historical rate. Scows are limited to a maximum of 4 @ 6,000 cy scows and 65% EWT.

COMPONENT / ITEM EQUIP USED| SCOWS [ QUANTITY | BASIS FOR QUANTITY | UNIT |UNIT COST| BASIS FOR UNIT COST [ TOTAL COST |20% Contingency|
19. Lower Swash
B&B Only 21 CY 2 24,000 Historical Volumes CY $4.14 CEDEP $99,360 $119,232
20. Battery Island
B&B Only 21 CY 2 101,220 Historical Volumes CY $4.24 CEDEP $429,173 $515,007|
21. Southport
B&B Only 21 CY 0 0 Historical Volumes CY $0.00 [CEDEP $0 $0
22. Baldhead-Caswell
B&B Only 21 CY 2 44,156 Historical Volumes CY $4.11 CEDEP $181,481 $217,777,
Subtotal Excavation Time with Limited Scows 1.1 month
Subtotal Haul Time Limited Scows 0.6
Subtotal Lower River with Mob/Demob 304,554 $2,114,539 $2,537,447
I
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I
TOTAL PROJECT COSTS LOWER RIVER REACHES
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
I I
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Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.

Upper Harbor River Reaches
Mechanical Dredging to ODMDS using 6000 CY scows

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR toMemBr Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $8,425,000 $591,000 $960,000 $9,976,000 2011
2 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2012
3 $8,425,000 $591,000 $960,000 $9,976,000 2013
4 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2014
5[ $500,000 | $2,749,000 | $536,000| $8,425,000] $591,000 $960,000 $13,761,000] 2015
6 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2016
7 $8,425,000 $591,000 $960,000 $9,976,000 2017
8 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2018
9 $8,425,000 $591,000 $960,000 $9,976,000 2019
10| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $14,597,000 2020
11 $8,425,000 $591,000 $960,000 $9,976,000 2021
12 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2022
13 $8,425,000 $591,000 $960,000 $9,976,000 2023
14 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2024
15| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 $960,000 $13,761,000] 2025
16 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2026
17 $8,425,000 $591,000 $960,000 $9,976,000 2027
18 $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $10,812,000 2028
19 $8,425,000 $591,000 $960,000 $9,976,000 2029
20| $500,000 | $2,749,000 | $536,000 | $8,425,000 | $591,000 | $276,000 | $184,000 | $376,000 $960,000 $14,597,000 2030

Total Upper Reaches | $223,020,000|

3. Estimated costs include 20% contingency.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: | July 2007 | Printed: 9/7/2007

REACH: |Wi|mington Harbor Reaches - Various
ALTERNATIVE:  [to ODMDS | METHOD: [Mechanical - Scows Limited to 4 - 6,000 CY scow |

ASSUMPTIONS / BASIS FOR ESTIMATE:

Assume 8 mph travel speed with unloaded scow to dredge reach and 7 mph with loaded scow to ODMDS. Use current Money rate factor from Jan - Jun 2007. Use recent quoted
fuel rates from March 2007. Group into Upper, Mid, and Lower river reaches and Outer Ocean Bar for contract purposes and mob/demob costs. Mob/demob costs based upon
recent contracts.

No Overflow for the upper 6 reaches due to fisheries. Historical contract production rates for around Lower Midnight in protected MOTSU basin is around 800-1,000 CY / hr for
mud and the anchorage basin passing lane production rate for sand/mud around 650 - 850 CY/hr. Using 1 ft overdig and adjusting the 'other factor' to match the production rate witt
the historical rate. Scows are limited to a maximum of 4 @ 6,000 cy scows and 65% EWT.

COMPONENT / ITEM EQUIP USED| SCOWS | QUANTITY | BASIS FOR QUANTITY | UNIT |UNIT COST| BASIS FOR UNIT COST | TOTAL COST [20% Contingency

ISLAND 8 ONLY

Mob / Demob 1 LS $400,000 $400,000 $480,000

14. Upper Midnight

B&B Only 21 CY 2 214,000 Historical Volumes CY $4.66 CEDEP $997,240 $1,196,688
15. Lower Midnight

B&B Only 21 CY 2 51,000 Historical Volumes CY $4.69 CEDEP $239,190 $287,028
16. Reaves Point

B&B Only 21 CY 2 42,400 Historical Volumes CY $4.38 CEDEP $185,712 $222,854
Subtotal $1,822,142 $2,186,570

ISLAND 10 ONLY

Mob / Demob 1 LS $400,000 $400,000 $480,000

9. Upper Big Island

B&B Only 21 CY 2 44,904 |Shoaling Study 2007 CcY $5.15 CEDEP $231,256 $277,507,
10. Lower Big Island

B&B Only 21 CY 2 71,748 |Shoaling Study 2007 CY $5.77 CEDEP $413,986 $496,783
11. Keg Island

B&B Only 21 CY 2 68,200 Historical Volumes CcY $5.02 CEDEP $342,364 $410,837
12. Upper Lillput

B&B Only 21 CY 2 97,800 Historical Volumes CY $4.88 CEDEP $477,264 $572,717
13. Lower Lillput

B&B Only 21 CY 2 86,000 Historical Volumes CcY $3.93 CEDEP $337,980 $405,576)
Subtotal $2,202,850 $2,643,419
Total Islands 8 & 10 $4,024,992 $4,829,990
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DIRECTLY TO ODMDS DISPOSAL OPTION

Medium Generic Hopper Dredges to ODMDS
1. Sailing distances verified by GIS POC.

2. No Overflow in upper 6 reaches (Upstream Limits to RR Bridge, NC 133 Bridge to
RR Bridge, NC 133 Bridge to Cape Fear River Memorial Bridge, Anchorage Basin,
Between Channel, and Fourth East Jetty).

3. Use Medium generic hopper in CEDEP has a capacity of 3,800 CY

- Over-depth of 0.5 ft

- Speed to disposal site = 9 mph and back to dredge area = 10 mph except in
Outer Ocean bar then to disposal area 10 mph and back 11 mph

- production rate = 75% for Baldhead-Caswell and Smith Island reaches.

- production rate = 65% for Inner Harbor reaches 1 & 2 and Outer Harbor due to
weather and ocean conditions

- Overflow conditions — use ‘calculated’ effective capacity

- NO OVERFLOW conditions — use 50% of default effective capacity as
calculated by CEDEP

- Excavation time — around 90 minutes per load

- Include survey vessel at $45,000 per month and 3-5% clean-up

- All reaches require turtle monitoring for approximately $25,000 per month

4. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; Contractor’s overhead 18%, Contractor’s
profit 10%, and contractor’s bond 1%, medium dredge mob and demob of $600,000
was assumed per historical reach grouping into contracts.

5. Hopper dredging does not meet the environmental window of August 1% through
January 31% or 6 months each year.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

Wilmington Harbor Reaches - Various

ALTERNATIVE: [to ODMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

Sept 2007

Printed: 9/7/2007

IMedium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED| QUANTITY | BASIS FOR QUANTITY | UNIT | TIME [ UNIT COST | BASIS FOR UNIT COST| TOTAL COST [ 20 % Contingency
Mob / Demob 1 LS $600,000 $600,000 $720,000
1. Upper Limits to RR Bridge
Hopper - No Overflow Medium 63,000 Historical Volumes CY | 1.46 $33.78 CEDEP $2,128,140 $2,553,768
2. NC 133 to RR Bridge
Hopper - No Overflow Medium 353,000 Historical Volumes CY | 8.16 $33.70 CEDEP $11,896,100 $14,275,320
3. NC 133 Br to Cape Fear Mem Bridge
Hopper - No Overflow Medium 70,500 Historical Volumes CY | 1.58 $32.52 CEDEP $2,292,660 $2,751,192
4. Anchorage Basin
Hopper - No Overflow Medium 1,168,135 |Shoaling Study 2007 CY |32.67 $39.32 CEDEP $45,931,068 $55,117,282
5. Between Channel
Hopper - No Overflow Medium 84,166 Shoaling Study 2007 CY | 154 $26.71 CEDEP $2,248,074 $2,697,689
6. Fourth East Jetty
Hopper - No Overflow Medium 39,200 Historical Volumes CY | 0.71 $26.43 CEDEP $1,036,056 $1,243,267
7. Upper Brunswick
Hopper Only Medium 34,200 Historical Volumes CY | 0.36 $15.39 CEDEP $526,338 $631,606
8. Lower Brunswick
Hopper Only Medium 59,600 Historical Volumes CY | 0.54 $13.29 CEDEP $792,084 $950,501
Subtotal Excavation Time month| 47.02
Subtotal Upper River with Mob/Demob 1,871,801 $67,450,520 $80,940,624
NON-CONSTRUCTION FEATURES

I
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

Wilmington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: [ Sept 2007

Printed: 9/7/2007

[Medium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED| QUANTITY | BASIS FOR QUANTITY | UNIT | TIME [ UNIT COST | BASIS FOR UNIT COST| TOTAL COST [ 20 % Contingency
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0

Historical Costs -
Planning, Engineering, & Prepare Plans and
Design 1 LS $0 Specs for contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I

TOTAL PROJECT COSTS UPPER RIVER REACHES
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
Mob / Demob 1 LS $600,000 $600,000 $720,000
9. Upper Big Island
Hopper Only Medium 44,904 [Shoaling Study 2007 CY 0.4 $13.08 |[CEDEP $587,344 $704,813
10. Lower Big Island
Hopper Only Medium 71,748 |Shoaling Study 2007 CY | 0.63 $12.88 |[CEDEP $924,114 $1,108,937
11. Keg Island
Hopper Only Medium 68,200 Historical Volumes CY | 0.63 $13.53 [CEDEP $922,746 $1,107,295
12. Upper Lillput
Hopper Only Medium 97,800 Historical Volumes CY | 0.68 $11.63 [CEDEP $1,137,414 $1,364,897
13. Lower Lillput
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

Wilmington Harbor Reaches - Various

ALTERNATIVE: [to ODMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

Sept 2007

Printed: 9/7/2007

[Medium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED | QUANTITY | BASIS FOR QUANTITY | UNIT | TIME | UNIT COST | BASIS FOR UNIT COST| TOTAL COST | 20 % Contingency
Hopper Only Medium 86,000 Historical Volumes CYy | 0.73 $12.43 CEDEP $1,068,980 $1,282,776
14. Upper Midnight
Hopper Only Medium 214,000 Historical Volumes CY | 1.56 $10.65 CEDEP $2,279,100 $2,734,920
15. Lower Midnight
Hopper Only Medium 51,000 Historical Volumes CY | 0.35 $10.07 CEDEP $513,570 $616,284
16. Reaves Point
Hopper Only Medium 42,400 Historical Volumes CY | 0.26 $9.00 CEDEP $381,600 $457,920
Subtotal Excavation Time month| 5.24
Subtotal Mid River with Mob/Demob 676,052 $8,414,869 $10,097,842

I
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs -
Planning, Engineering, & Prepare Plans and
Design 1 LS $0 Specs for contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I
TOTAL PROJECT COSTS MIDDLE RIVER REACHES
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

Wilmington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: [ Sept 2007

Printed: 9/7/2007

[Medium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED | QUANTITY | BASIS FOR QUANTITY | UNIT | TIME | UNIT COST | BASIS FOR UNIT COST| TOTAL COST | 20 % Contingency
Mob / Demob 1 LS $600,000 $600,000 $720,000
17. Horseshoe Shoal
Hopper Only Medium 91,670 Historical Volumes CY | 0.54 $8.71 CEDEP $798,446 $958,135
18. Snows Marsh
Hopper Only Medium 43,508 [Shoaling Study 2007 CY | 0.27 $9.12 CEDEP $396,793 $476,152
19. Lower Swash
Hopper Only Medium 24,000 Historical Volumes CY | 0.14 $8.69 CEDEP $208,560 $250,272
20. Battery Island
Hopper Only Medium 101,220 Historical Volumes CY | 0.62 $9.14 CEDEP $925,151 $1,110,181
21. Southport
Hopper Only Medium 0 Historical Volumes CY 0 $0.00 CEDEP $0 $0
22. Baldhead-Caswell
Hopper Only Medium 44,156 Historical Volumes CY 0.2 $6.74 CEDEP $297,611 $357,134
23. Smith Island
Hopper Only Medium 515,572 Historical Volumes CY | 2.43 $6.37 CEDEP $3,284,194 $3,941,032
24. Inner Harbor Reaches 1 & 2
Hopper Only Medium 1,090,000 Historical Volumes CY | 5.22 $6.13 CEDEP $6,681,700 $8,018,040
Subtotal Excavation Time month| 9.42
Subtotal Lower River with Mob/Demob 1,910,126 $13,192,455 $15,830,945

I
NON-CONSTRUCTION FEATURES
I
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

|Wi|mington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

Sept 2007

Printed: 9/7/2007

[Medium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED| QUANTITY | BASIS FOR QUANTITY | UNIT | TIME [ UNIT COST | BASIS FOR UNIT COST| TOTAL COST [ 20 % Contingency

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs -

Planning, Engineering, & Prepare Plans and

Design 1 LS $0 Specs for contracts $0 $0
Historical Costs - Provide

Construction Management 1 LS $0 QA for contracts $0 $0

Subtotal Non-Construction Features $0 $0

I

TOTAL PROJECT COSTS LOWER RIVER REACHES

Add Dredging and Non-Construction Features $0 $0

Cost per Yard (Total Cost / Total Volume) $0 $0

Mob / Demob 1 LS $600,000 $600,000 $720,000

25. Ocean Bar Reach 3

Hopper Only Medium 538,000 Historical Volumes CYy | 1.75 $4.41 CEDEP $2,372,580 $2,847,096

Subtotal Ocean Bar with Mob/Demob 538,000 $2,972,580 $3,567,096

I

NON-CONSTRUCTION FEATURES

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs -

Planning, Engineering, & Prepare Plans and

Design 1 LS $0 Specs for contracts $0 $0
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

|Wi|mington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

Sept 2007

Printed: 9/7/2007

[Medium Hopper

Overflow allowed the rest of the river.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

NO OVERFLOW allowed due to environmental issues in the upper 6 reaches: Upstream Limits to RR Bridge, NC 133 Bridge to RR Bridge, NC 133 Bridge to Cape Fear River
Memorial Bridge, Anchorage Basin, Between Channel, Fourth East Jetty

COMPONENT / ITEM EQUIP USED| QUANTITY | BASIS FOR QUANTITY | UNIT | TIME [ UNIT COST | BASIS FOR UNIT COST| TOTAL COST [ 20 % Contingency
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I

TOTAL PROJECT COSTS OCEAN BAR
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
BEACH DISPOSAL
Mob / Demob 1 LS $800,000 $800,000 $960,000
22. Baldhead-Caswell
Hopper Only Medium 44,156 Historical Volumes CY 0.2 $6.74 CEDEP $297,611 $357,134
23. Smith Island
Hopper Only Medium 515,572 Historical Volumes CY | 2.43 $6.37 CEDEP $3,284,194 $3,941,032
24. Inner Harbor Reaches 1 & 2
Hopper Only Medium 1,090,000 Historical Volumes CY | 5.22 $6.13 CEDEP $6,681,700 $8,018,040
Subtotal Excavation Time month| 7.85
Subtotal Lower River with Mob/Demob 1,649,729 $11,063,505 $13,276,206
Instead of to Beaches |
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Year
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Notes:

Upper Harbor River Reaches
LG Hopper Dredging to ODMDS

Aug-07

Upper NC 133 Br NC 133 Br Anchorage Between  Fourth Upper Lower Mob /

Limit toRR  to Mem Br Basin Channel EastJetty Brunswick Brunswick Demob | Total per Year Year

1 $48,543,000 | $2,447,000 $960,000 $51,950,000 2011
2 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2012
3 $48,543,000 | $2,447,000 $960,000 $51,950,000 2013
4 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2014
5| $2,216,000 | $12,543,000 | $2,380,000 | $48,543,000 | $2,447,000 $960,000 $69,089,000| 2015
6 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2016
7 $48,543,000 | $2,447,000 $960,000 $51,950,000 2017
8 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2018
9 $48,543,000 | $2,447,000 $960,000 $51,950,000 2019
10| $2,216,000 | $12,543,000 | $2,380,000 | $48,543,000 | $2,447,000 [ $1,108,000 | $538,000 | $851,000 $960,000 $71,586,000 2020
11 $48,543,000 | $2,447,000 $960,000 $51,950,000 2021
12 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2022
13 $48,543,000 | $2,447,000 $960,000 $51,950,000 2023
14 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2024
15| $2,216,000 | $12,543,000 | $2,380,000 | $48,543,000 | $2,447,000 $960,000 $69,089,000| 2025
16 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2026
17 $48,543,000 | $2,447,000 $960,000 $51,950,000 2027
18 $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $54,447,000 2028
19 $48,543,000 | $2,447,000 $960,000 $51,950,000 2029
20| $2,216,000 | $12,543,000 | $2,380,000 | $48,543,000 | $2,447,000 | $1,108,000 | $538,000 | $851,000 $960,000 $71,586,000 2030

1. Costs without Non-Construction Features at this time.
2. Estimated costs rounded to nearest $1,000.
3. Estimated costs include 20% contingency.
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DIRECTLY TO ODMDS DISPOSAL OPTION

Large Generic Hopper Dredge for Ocean Bar to ODMDS
1. Sailing distance verified by GIS POC.

2. Use Large generic hopper in CEDEP has a capacity of 7,600 CY

- Over-depth of 0.5 ft

- Speed to disposal site = 9 mph and back to dredge area = 10 mph except in
Outer Ocean bar then to disposal area 10 mph and back 11 mph

- production rate = 65% for Outer Bar due to weather and ocean conditions

- Overflow conditions — use ‘calculated’ effective capacity

- Excavation time — around 90 minutes per load

- Include survey vessel at $45,000 per month and 3-5% clean-up

- All reaches require turtle monitoring for approximately $25,000 per month

3. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; Contractor’s overhead 18%, Contractor’s
profit 10%, and contractor’'s bond 1%, medium dredge mob and demob of $800,000
was assumed per historical reach grouping into contracts.
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACH:

Wilmington Harbor Reaches - Various

ALTERNATIVE:

[to oDMDS

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

April 2007

Printed: 9/7/2007

ILarqe Hopper

Overflow allowed for the Outer Ocena Bar.

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Group into Upper and Mid river reaches for contract purposes and
mob/demob costs. Mob/demaob costs based upon recent contracts.

COMPONENT / ITEM EQUIP USED| QUANTITY | BASIS FOR QUANTITY | UNIT | TIME [ UNIT COST | BASIS FOR UNIT COST| TOTAL COST [ 20 % Contingency
Mob / Demob 1 LS $800,000 $800,000 $960,000
25. Ocean Bar Reach 3
Hopper Only Large 538,000 Historical Volumes CY | 0.88 $3.87 CEDEP $2,082,060 $2,498,472
Subtotal Ocean Bar with Mob/Demob 538,000 $2,882,060 $3,458,472

I
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs -
Planning, Engineering, & Prepare Plans and
Design 1 LS $0 Specs for contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
I
TOTAL PROJECT COSTS OCEAN BAR
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
I I
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DIRECTLY TO ODMDS DISPOSAL OPTION

30" Pipeline Outer Ocean Bar to ODMDS

1. Assumed shoreline pipe length of O ft, floating pipe at 1,000 ft and the rest as
submerged pipeline. Assume 1 ft over dig. Booster pumps as required for cost
efficiency.

2. Rate of Money — Jan — Jun 2007 @ 5.25; $450,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 50% efficiency due to ocean conditions
and weather, Contractor’'s overhead 18%, Contractor’s profit 10%, and contractor’s
bond 1%, 30-inch Pipeline dredge Mob and Demob assumed to be $2,500,000 based
upon average historical costs and shared with other river reaches, therefore $500,000
used for this reach.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: [ April 2007 | Printed: 9/7/2007

REACHES]Ocean Bar Reach 3
ALTERNATIVE:  [ODMDS | METHOD: [Hydraulic / Pumping |

ASSUMPTIONS / BASIS FOR ESTIMATE:
Assume multiple reaches together under one contract and mob/demob as a portion of the Inner Bar contract. This is based upon historical contracts. One maintenance
dredge cycle volume was used. Disposal at ODMDS by hydraulic pipeline. Used Current Rate of Money at Jan-June 2007 and recent fule prices. Historical volumes from

Feasibility Study.

Mob/Demaob total $2,000,000 however shared with other river reaches therefore used $500,000 as this river reach share.

COMPONENT / ITEM EQUIP USED | QUANTITY [ BASIS FOR QUANTITY | UNIT | UNIT COST [ BASIS FOR UNIT COST | TOTAL COST | 20% Contingency

Mob & Demob 1 LS $500,000.00 |Portion of Recent Contract $500,000 $600,000
A. Ocean Bar

Dredging Only 30 inch 538,000 |Historical Volumes CY $5.83 CEDEP $3,136,540 $3,763,848
Total Cost 538,000 |Total Volume CY $3,636,540 $4,363,848
Excavation Duration 0.9 month

NON-CONSTRUCTION FEATURES

Real Estate (Lands and No additional Real Estate

Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs - Prepare

Planning, Engineering, & Plans and Specs for

Design 1 LS $0 contracts $0 $0
Historical Costs - Provide

Construction Management 1 LS $0 QA for contracts $0 $0

Subtotal Non-Construction Features $0 $0

TOTAL PROJECT COSTS
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0

C-55



BEACH DISPOSAL OPTION

Pipeline dredging to Beaches
1. Follow the Sand Management Plan for disposal location and frequency.

2. 30" hydraulic pipeline.

- Assumed shoreline pipe length of 15,000 ft, floating pipe at 1,000 ft and the rest
as submerged pipeline.

- Assume 1 ft over dig.

- Booster pumps as required for cost efficiency.

3. Rate of Money — Jan — Jun 2007 @ 5.25; $450,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; 75% efficiency for Baldhead-Caswell, and
Smith Island channel reaches and 65% for Inner Bar reaches due to weather, ocean
effects, and traffic, Contractor’s overhead 18%, Contractor’s profit 10%, and contractor’'s
bond 1%, Mob and Demob assumed to be $2.0M and beach tilling at $650 per acre
based upon historical costs.

4. River reaches are Baldhead-Caswell, Smith Island, and reaches 1&2 (Inner Ocean
Bar).
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHE81Baldhead-CasweII, Smith Island, Reaches 1&2

ALTERNATIVE:

[Beach Disposal on Bald Head

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

April 2007

[Hydraulic / Pumping

Printed: 9/7/2007

River reaches Baldhead-Caswell, Smith Island and Inner Ocean bar reaches 1&2.

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob and beach tilling based upon recent (2006) contract. One
maintenance dredge cycle volumes were used. Disposal at Bald Head Island beach per Sand Management Plan. Used Current Rate of Money at Jan-June 2007 and
recent fuel prices. Historical volumes from Feasibility Study.

COMPONENT / ITEM EQUIP USED [ QUANTITY [ BASIS FOR QUANTITY | UNIT | UNIT COST | BASIS FOR UNIT COST | TOTAL COST | 20% Contingency
Mob & Demob 1 LS |$2,000,000.00[Recent Contracts $2,000,000 $2,400,000
Beach Tilling 65 AC $650.00 Recent Contracts $42,250 $50,700
A. Bald Head -Caswell
Dredging Only 30 inch 44,156 [Historical Volumes CY $8.40 CEDEP $370,910 $445,092
B. Smith Island
Dredging Only 30 inch 515,572 |Historical Volumes CY $5.37 CEDEP $2,768,622 $3,322,346
C. Reaches 1&2
Dredging Only 30 inch 1,090,000 |Historical Volumes CY $4.47 CEDEP $4,872,300 $5,846,760
Subtotal 1,649,728 |Total Volume CY $10,054,082 $12,064,898
Excavation Duration 3 month
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0

Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
TOTAL PROJECT COSTS
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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SCREENING LEVEL COST ESTIMATE

DRAFT DMMP

REACHE81Baldhead-CasweII, Smith Island and Reaches 1&2

ALTERNATIVE:

[Beach Disposal on Oak Island

ASSUMPTIONS / BASIS FOR ESTIMATE:

METHOD:

Date: |

April 2007

[Hydraulic / Pumping

Printed: 9/7/2007

River reaches Baldhead-Caswell, Smith Island, and Inner Ocean bar reaches 1&2.

Assume multiple reaches together under one contract. This is based upon historical contracts. Mob & Demob and beach tilling based upon recent contract. One
maintenance dredge cycle volumes were used. Disposal at Oak Island beach per Sand Management Plan. Used Current Rate of Money at Jan-June 2007 and recent fuel
prices. Historical volumes from Feasibility Study.

COMPONENT / ITEM EQUIP USED [ QUANTITY [ BASIS FOR QUANTITY | UNIT | UNIT COST | BASIS FOR UNIT COST [ TOTAL COST | 20% Contingency
Mob & Demob 1 LS |$2,000,000.00[Recent Contracts $2,000,000 $2,400,000
Beach Tilling 65 AC $650.00 Recent Contracts $42,250 $50,700
A. Bald Head -Caswell
Dredging Only 30 inch 44,156 [Historical Volumes CY $8.98 CEDEP $396,521 $475,825
B. Smith Island
Dredging Only 30 inch 515,572 |Historical Volumes CY $7.12 CEDEP $3,670,873 $4,405,047
C. Reaches 1&2
Dredging Only 30 inch 1,090,000 |Historical Volumes CcY $7.04 CEDEP $7,673,600 $9,208,320
Subtotal 1,649,728 |Total Volume CY $13,783,244 $16,539,892
Excavation Duration 3.5 month
NON-CONSTRUCTION FEATURES
Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0

Historical Costs - Prepare
Planning, Engineering, & Plans and Specs for
Design 1 LS $0 contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
TOTAL PROJECT COSTS
Add Dredging and Non-Construction Features $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
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NEARSHORE PLACEMENT

Disposal to Nearshore Placement Sites (with Medium Generic Hopper)
1. Smith Island and Inner Ocean Bar reaches 1 & 2 only.

2. Three nearshore placement sites identified as off Bald Head Island, Oak Island, and
near the old channel alignment. Oak Island is the farthest distance and the near the old
channel alignment location is the closest distance.

3. Use Medium generic hopper in CEDEP has a capacity of 3,800 CY

- Over-depth of 0.5 ft

- Speed to disposal site = 9 mph and back to dredge area = 10 mph

- production rate = 75% with gravity dumping for Smith Island reach

- production rate = 65% with gravity dumping for Inner Ocean Bar reaches 1 & 2

- Assume 20% of the maintenance area for the dredge area

- Assume 100,000 CY quantities for each reach

- Overflow conditions — use ‘calculated’ effective capacity

- Excavation time = around 90 minutes per load

- Include survey vessel at $45,000 per month, turtle monitoring of $25,000 per
month, and 3-5% clean-up

4. Rate of Money — Jan — Jun 2007 @ 5.25; $150,000 monthly operating cost; fuel at
$2.15 based upon March 2007 quoted price; Contractor’s overhead 18%, Contractor’s
profit 10%, and contractor’'s bond 1%, Mob and Demob of $600,000 assumed per
historical reach grouping into contracts — added separately in the Cost Appendix write-

up.

5. Medium hopper used due to the shallow draft scenario of getting closer to shore,
therefore a large hopper would not work without pumpout.
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SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: |  April 2007 | Printed: 9/7/2007

REACH: |Smith Island and Reaches 1 & 2 - Ocean Bar

ALTERNATIVE:  [to Nearshore Locations l METHOD: [Medium Hopper |

ASSUMPTIONS / BASIS FOR ESTIMATE:

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Mob/demob costs based upon recent contracts.

Three near shore sites were identified as being located near Oak Island, Bald Head Island, and the Old Channel alignment sites. Use a medium hopper and gravity
dump.

20% maintenance area used for the 100,000 CY quantity.

COMPONENT /ITEM EQUIP USED | QUANTITY | BASIS FOR QUANTITY [ UNIT | UNIT COST | BASIS FOR UNIT COST| TOTAL COST | 20 % Contingency

Option A - Oak Island Nearshore Site

Mob / Demob 1 LS $600,000|Recent Contracts $600,000 $720,000
1. Smith Island
Hopper - Overflow Med 100,000 Historical Volumes CY $5.39 CEDEP $539,000 $646,300

8.2 mi one-way sailing distance

2. Reaches 1 & 2
Hopper - Overflow Med 100,000 Historical Volumes CY $5.25 CEDEP $525,000 $630,000

5.2 mi one-way sailing distance

Subtotal 200,000 $1,664,000 $1,996,800

Option B - Bald Head Island Nearshore Site

Mob / Demob 1 LS $600,000|Recent Contracts $600,000 $720,000
1. Smith Island
Hopper - Overflow Med 100,000 Historical Volumes CY $4.44 CEDEP $444,000 $532,800

5.2 mi one-way sailing distance

2. Reaches 1 & 2
Hopper - Overflow Med 100,000 Historical Volumes CY $3.89 CEDEP $389,000 $466,800

2.7 mi one-way sailing distance

Subtotal 200,000 $1,433,000 $1,719,600

Option C - Old Channel Alignment Nearshore Site

Mob / Demob 1 LS $600,000|Recent Contracts $600,000 $720,000

C-60



SCREENING LEVEL COST ESTIMATE DRAFT DMMP Date: |  April 2007 | Printed: 9/7/2007

REACH: |Smith Island and Reaches 1 & 2 - Ocean Bar

ALTERNATIVE:  [to Nearshore Locations | METHOD: [Medium Hopper |

ASSUMPTIONS / BASIS FOR ESTIMATE:

Use current Money rate factor from Jan - Jun 2007. Use recent quoted fuel rates from March 2007. Mob/demob costs based upon recent contracts.

Three near shore sites were identified as being located near Oak Island, Bald Head Island, and the Old Channel alignment sites. Use a medium hopper and gravity
dump.

20% maintenance area used for the 100,000 CY quantity.

1. Smith Island
Hopper - Overflow Med 100,000 Historical Volumes CY $3.84 CEDEP $384,000 $460,800
3.2 mi one-way sailing distance

2. Reaches 1 & 2
Hopper - Overflow Med 100,000 Historical Volumes CY $3.54 CEDEP $354,000 $424,800
1.7 mi one-way sailing distance

Subtotal 200,000 $1,338,000 $1,605,600

NON-CONSTRUCTION FEATURES

Real Estate (Lands and No additional Real Estate
Damages) 1 LS $0 Costs anticipated $0 $0
Historical Costs -
Planning, Engineering, & Prepare Plans and
Design 1 LS $0 Specs for contracts $0 $0
Historical Costs - Provide
Construction Management 1 LS $0 QA for contracts $0 $0
Subtotal Non-Construction Features $0 $0
TOTAL PROJECT COSTS
Old Channel Alignment
Add Dredging (specific site required) and Non-Construction Features Nearshore $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
I I
Add Dredging (specific site required) and Non-Construction Features Bald Head Island $0 $0
Cost per Yard (Total Cost / Total Volume) $0 $0
I I
Add Dredging (specific site required) and Non-Construction Features Oak Island $0 $0
Cost per Yard (Total Cost / Total Volume) [ $0 $0
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1.0 Introduction

The U. S. Army Corps of Engineers, Wilmington District (CESAW) is responsible
for the maintenance of the Wilmington Harbor Federally authorized navigation
channel. Engineering Requlation (ER) 1105-2-100 mandates that a Dredged
Material Management Plan (DMMP) be developed for all federal navigation
projects to ensure that that maintenance dredging activities are performed in an
environmentally acceptable manner, use sound engineering techniques, are
economically warranted, and that sufficient confined disposal facilities are
available for at least the next 20 years.

The study area for the Wilmington Harbor DMMP includes the nearshore Atlantic
Ocean area, including the bar channel and Wilmington Ocean Dredged Material
Disposal Site (ODMDS) at the mouth of the Cape Fear River to the upstream
limit of the Federal Project on the Northeast Cape Fear River, a distance of
approximately 38 miles (approximately 32 miles of river channel plus 6 miles of
ocean bar channel) (Figure 1-2).

This DMMP will address disposal requirements for the authorized Wilmington
Harbor Federal navigation project. In general, future disposal actions by private
entities adjacent to the Federal project have been considered in this analysis,
however, future requests by private entities will be addressed on a case by case
basis when received.

The Wilmington Harbor Federal navigation project begins as the ocean bar to the
entrance of the Cape Fear River in southeastern North Carolina. Authorized
navigation channel dimensions are described as follows:

1) Bald Head Shoal Channel through Battery Island Channel consists of a
required depth of -44 feet (-45 feet required in areas containing rock) with
an allowable overdepth of 2 feet to -46 feet,

2) Lower Swash Channel through the Anchorage Basin channel to the Cape
Fear River Memorial Bridge and including the 1200 foot wide turning basin
consists of a required depth of -42 feet (-43 feet required in areas
containing rock) with an allowable overdepth of 2 feet to -44 feet,

3) From the Cape Fear Memorial Bridge up to 750 feet above the Hilton
Railroad Bridge on the Northeast Cape Fear River consists of a required
depth of -38 feet (-39 feet required in areas containing rock) with an
allowable overdepth of 2 feet to -40 feet to include the 800 foot wide
turning basin located at the northern end of fully developed areas of the
City of Wilmington and

4) From 750 feet above the Hilton Railroad Bridge for approximately 1.3
miles to the project’s northern terminus to include the most northern 800
foot wide turning basin consists of a required depth of -34 feet (-35 feet
required in areas containing rock) with an allowable overdepth of 2 feet to
-36 feet.

5) Authorized channel widths in the lower harbor vary along the project as
described above. On average the widths are 500-675 feet wide from Bald
Head Shoal up to the Cape Fear Memorial Bridge located at approximate
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DRAFT

River mile 27.2 with nothing less than 400 feet in width. The authorized
width from the Cape Fear Memorial Bridge to the project’s northern
terminus is 250 feet wide.

The existing Wilmington Harbor ship channel extends through the approximate
center of the river and small islands border the channel for much of its length.
These islands were created by disposal of dredged material in open water prior
to the early 1970's (Figure 1-3). In addition to the Cape Fear River proper, and
the existing disposal islands, the study area also consists of lands on the east
(New Hanover County) and west banks (Brunswick County) of the River, the
beaches of southern New Hanover County and eastern Brunswick County and
the designated Wilmington Ocean Dredged Material Disposal Site (ODMDS).

The Wilmington Harbor navigation channel is divided into “reaches” or segments
of river and dredging methods and disposal options vary depending on the reach
location and quality of material to be dredged (Figure 1-2). Below is a summary
of current dredging methods and disposal locations utilized through initial
construction of the Wilmington Harbor-96 Act deepening project, moving from the
south end of the project at the Outer Ocean Bar to the northern limit of the
project, above Wilmington. Reach 3 of Bald Head Shoal Channel is dredged
annually by hopper dredge and deposited in the Wilmington ODMDS. Material
from Bald Head Shoal Channel reaches 1 and 2 and Smith Island Channel is
dredged with an ocean certified pipeline dredge or hopper dredge every other
year and pumped to the beach at either Bald Head Island or Oak Island in
accordance with the Sand Management Plan (SMP) (Appendix A) that was
incorporated in the Environmental Assessment, Preconstruction Modifications of
Authorized Improvements, Wilmington Harbor, NC, 2000. Material from Bald
Head-Caswell Channel, Southport Channel and Battery Island Channel is
dredged about once every 4 years by hopper dredge and deposited in the
ODMDS. Material from Snows Marsh Channel to Lower Big Island Channel is
dredged once every 2 years by bucket and barge or by hopper dredge and
deposited in the ODMDS. If nearby bird nesting islands, South Pelican Island and
Ferry Slip Island, are in need of sand due to erosion, material from Snows Marsh
Channel and Horseshoe Shoal Channel may be pumped to these islands by
pipeline dredge. Also, DA- 3 and DA-4 are alternative disposal areas available
for disposal of dredged material by pipeline dredge from Bald Head-Caswell
Channel through Horseshoe Shoal Channel. Upstream of Lower Big Island
Channel to the upstream limits of the project, dredging is performed by pipeline
dredge and material is pumped to the Eagle Island Confined Disposal Facility
(EI-CDF). Maintenance dredging in Upper Big Island Channel upstream through
Fourth East Jetty Channel is performed every 2 years. Between Channel and
the Anchorage Basin are dredged annually. The project area upstream of the
Anchorage Basin to the upstream limits of the project is dredged about once
every 5 years.

A Preliminary Assessment is the first phase of the DMMP process and identifies
the need or lack thereof for a DMMP. Phase | of the Wilmington Harbor DMMP
process was the preparation of a Preliminary Assessment (PA), which was
completed in 1996. The PA identified significant problems with the continued
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maintenance of Wilmington Harbor Federal navigation channel and concluded
that a long term management strategy that considered both maintenance and
new work dredging was needed. Immediately following the PA, a Phase |
DMMP study for the 38-foot Project, dated 1997 was completed as part of the
Operations and Maintenance (O & M) program. The main purpose of the Phase |
study was to define and document investigations needed to develop a long-term
management plan for the 38-foot project. A Phase Il DMMP study for the upper
portion of Wilmington Harbor was completed in June 2001. This study
concluded that dike heights at Eagle Island would have to be gradually raised to
accommodate future maintenance dredged material and material from initial
construction under the Wilmington Harbor-96 Act deepening project (42-foot
project). Following the Phase || DMMP and with the prolonged initial
construction phase of the Wilmington Harbor-96 Act due to funding constraints, it
was determined in 2004 that an all-inclusive DMMP would be required to be
developed as part of the Wilmington Harbor- 96 Act Construction General
project. This comprehensive DMMP will ensure sufficient disposal capacity for a
20-year period beyond completion of the initial construction phase of the
authorized Wilmington Harbor-96 Act deepening project. Subject to funding, the
Wilmington Harbor-96 Act 42-foot project deepening is scheduled for completion
in 2011. Therefore, this DMMP considers dredge disposal requirements from
2011 through 2030. The DMMP is a planning document that ensures
maintenance dredging activities are performed in an environmentally acceptable
manner, use sound engineering techniques, and are economically justified. This
Phase Il Wilmington Harbor DMMP covers the entire Wilmington Harbor Project
(38 miles) and addresses dredging needs, disposal capabilities, capacities of
disposal areas, environmental compliance requirements, potential for beneficial
use of dredged material and indicators of continued economic justification.

This comprehensive DMMP for the Wilmington Harbor project has been
developed using a consistent and logical procedure by which dredged material
management alternatives have been identified, evaluated, screened, and
recommended so that dredged material placement operations are conducted in a
timely, environmentally sensitive, and cost-effective manner. The Phase Il
DMMP study began in the summer of 2004 with the formation of a Project
Delivery Team (PDT). The PDT is a multi-disciplinary, multi-agency team that is
responsible for the planning and development of this Phase Il DMMP. See
Section 14 for a complete list of PDT member. Initially, the PDT identified 29
potential alternatives (Table 1-1). Between 2004 and the fall of 2005, analysis
and screening had reduced the potential number of alternatives to 14. These 14
alternatives include modification to existing active sites, such as the Eagle Island
confined disposal facility (CDF), rehabilitation and restoration of previously used
disposal islands, such as DA-8 and DA-10, and the acquisition and construction
of new sites, especially in the mid-River area where upland disposal sites are
lacking. Alternatives also considered were beneficial uses, including beach
disposal, disposal on bird islands, recycling from upland sites and placement of
small quantities of sand in designated areas within the nearshore zone.

Several alternatives have been eliminated for various reasons, including
significant environmental impacts, mitigation costs, lack of availability of land,
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potential groundwater impacts, and lack of economic justification. These
alternatives include 1) A new upland confined disposal facility (CDF) at the Coast
Guard LORAN Station, Carolina Beach, 2) A CDF at the Brunswick Nuclear
Power Plant in Southport, NC, 3) A borrow hole/sediment trap in the Horseshoe
Shoal Reach, 4) CDFs in the buffer zone for Military Ocean Terminal Sunny
Point (MOTSU) at Carolina Beach, 5) Eagle Island Expansion northward into
Cells 4 and 5, 6) A 100-200 acre open water disposal site in the mid-River area
(near Snows Cut) and 7) Restoration of DA-8 and DA-10.

Alternatives that remain viable and warrant further investigation and analyses
during this DMMP development are: 1) Continued use of Eagle Island with plans
for dike raises to elevation 40 feet + 2 feet of overbuild, cell rotation, ditching,
and beneficial use, 2) Sand recycling from DA-3 and DA-4 in the mid-River, 3)
Disposal of material in the designated ODMDS, 4) Placement of small quantities
(<100,000 cubic yards) of sand in nearshore placement areas, 5) beach disposal,
and 6) Disposal of sand on the bird islands, and 7) Placement of large quantities
(1 maintenance cycle) of sand in a large nearshore placement area.

In summary, the Wilmington Harbor DMMP will recommend the continued use of
Eagle Island, DA-3 and DA-4, designated nearshore placement areas, the
beaches of Bald Head Island and Oak Island-Caswell, the bird islands, and the
ODMDS. The Phase Il DMMP recommendations provide adequate disposal
capacity for Wilmington Harbor for the next 20 years. The DMMP will not
recommend the construction of new upland sites or the restoration of previously
used inactive sites. Modifications to Eagle Island and restoration of the dikes at
Islands 3 and 4 will be required to provide adequate dredged material storage
capacity. Also, still under consideration is the expansion of Eagle Island
northward to include Cells 4 and 5 and adjacent property currently in private
ownership. Additionally, 3 nearshore placement areas are proposed to
accommodate small quantities of sand that may result from removal of shoals
following a storm. A large nearshore placement area is being considered for
placement of large quantities of sand that could later be placed on nearby
beaches. Lastly, beneficial uses, such as disposal on bird islands, should
continue, as well as further investigation of additional beneficial uses, especially
beneficial uses of dredged material from Eagle Island.

Although, the Phase IlI of the Wilmington Harbor Comprehensive DMMP ensures
that dredged material disposal capacity exists for at least the next 20 years, the
DMMP shall be updated periodically as required by ER 1105-2-100 and Policy
Guidance Letter 47 (PGL 47), to identify any potentially changed conditions.

ISSUES TO BE ADDRESSED BY THE DMMP

1. Develop a plan that provides adequate capacity for maintenance dredged material from
Wilmington Harbor for the next 20 years

2. Incorporate beneficial uses of dredged material

The Wilmington Harbor DMMP addresses dredging needs, disposal capabilities,
capacities of disposal areas, environmental compliance requirements, potential
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for beneficial use of dredged material and indicators of continued economic
justification.

It is the policy of the Corps that all dredged material management studies include
an assessment of potential beneficial uses for environmental purposes including
fish and wildlife habitat creation, ecosystem restoration and enhancement

and/or hurricane and storm damage reduction. Districts and MSCs will make
every effort to ensure that sponsors and other interests understand the valuable
contributions that beneficial uses can make to management plans and will
maximize use of regional forums to share experiences of opportunities for
beneficial uses.

A NEPA document, an EIS or EA (depending on final alternatives selected), will
be included as a part of the DMMP process.

2.0 The Peer Review Plan

This Peer Review Plan (PRP) is a collaborative product of the project delivery
team (PDT) and the National Deep Draft Navigation Planning Center of Expertise
(DDNPCX). The DDNPCX shall manage the PRP, which for this study includes
an Independent Technical Review (ITR). Each of the following paragraphs (a.)
through (j.) correspond to the guidance provided in paragraphs 6.a. through j. of
Engineering Circular 1105-2-408, “Peer Review of Decision Documents”:

a. Decision Document and Team Members. The Wilmington Harbor —
96 Act Project Dredged Material Management Plan shall be the decision
document. The primary purpose of the DMMP is to ensure that sufficient
dredged material placement capacity is available for at least the next 20 years for
the entire Wilmington Harbor project. The DMMP further ensures that
maintenance-dredging activities are performed in an environmentally acceptable
manner, use sound engineering techniques, and are economically justified. The
Phase Il Wilmington Harbor DMMP addresses dredging needs, disposal
capabilities, capacities of disposal areas, environmental compliance
requirements, beneficial uses of dredged material and indicators of continued
economic justification.
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Key PDT members are shown in the table below.

KEY PROJECT DELIVERY TEAM MEMBERS

ROLE NAME ORGANIZATION CHIEF
Project Manager Sharon Haggett SAW-PM-C Sam Colella
Program Manager | Tony Carter SAW-PM-P Sam Colella
Technical & Jenny Owens SAW-TS-PE Phil Payonk
Planning Leader
Design, Islands Doug Wall SAW-TS-ED Carroll Niesen

Caroll Niesen SAW-TS-ED
Construction Jim Mullins SAW-CW Phil Kadala
Cultural Resources | Richard Kimmel SAW-TS-PE Phil Payonk
Coastal/H&H Greg Williams SAW-TS-EC Greg Williams
Mike Wutkowski SAW-TS-EC
Geotechnical Tom Child SAW-TS-EG Greg Griffith
Ben Lackey SAW-TS-EG
Navigation Jimmy Hargrove SAW-OP-N Roger Bullock
Cost Janelle Mavis SAW-TS-EE Don Carmen
Economics Frank Reynolds SAW-TS-PF Noel Clay
Real Estate Kevin Ambrose SAS-RE-RP
Legal Brooke Lamson SAW-0C Brooke Lamson
Operations Roger Bullock SAW-OP-N Roger Bullock
Non-Federal John Morris State of North Carolina Division of
Sponsor John Sutherland Water Resources
Resource Agencies | Howard Hall US Fish and Wildlife Service Pete Benjamin
Steve Everhart NC Wildlife Resources Commission
Ron Sechler National Marine Fisheries Service
Fritz Rhode NC Division of Marine Fisheries
Cyndi Karoly NC Division of Water Quality

Stakeholders

Layton Bedsole
Rich Lockwood

NC Ports
Military Ocean Terminal, Sunny
Point (MOTSU)

For more information regarding the PRP, the project manager for the DMMP may
be contacted as follows:

Sharon Haggett

US Army Corps of Engineers — Wilmington District

CESAW-PM-C

69 Darlington Avenue

Wilmington, North Carolina 28403
Phone: (910) 251-4441

Fax: (910) 251-4965

Email: Sharon.F.Haggett@SAWO2.usace.army.mil

The ITR team lead is:

Kenneth G. Claseman
Deep Draft Navigation Planning Center of Expertise
US Army Corps of Engineers — Mobile District

CESAM-PD-FE

http://www.sam.usace.army.mil/ddncx/

Phone: (251) 694-3840
Email: Kenneth.G.Claseman@SAM.usace.army.mil
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b. External Peer Review. EC 1105-2-408 provides the process for
deciding whether or not to employ external peer review. The following is an
excerpt of EC section 9.a: Decision documents covered by this Circular will
undergo EPR if there is a vertical team consensus (involving district, major
subordinate command and Headquarters members) that the covered subject
matter (including data, use of models, assumptions, and other scientific and
engineering information) is novel, is controversial, is precedent setting, has
significant interagency interest, or has significant economic, environmental and
social effects to the nation. Decision documents covered by this Circular that do
not meet the standard shall undergo ITR as described in paragraph 8, above.

c. Evaluation. Following is an External Peer Review Decision Checklist
based upon the five considerations listed in EC 1105-2-408:

1. Novel subject matter? No — The DMMP addresses O & M of an existing
Harbor with typical disposal practices.

2. Controversial subject matter? No. Propose to continue using existing
disposal practices and sites with possible addition of a nearshore zone in
Brunswick County for disposal of small quantities of sand. Nearshore disposal
has been done in other areas within North Carolina and is typically non-
controversial.

3. Precedent setting? No. The proposed long-term management of dredged
material involves standard, ongoing disposal methods and practices. There is
the potential for precedent setting in regard to beneficial uses, however, to date,
none have been identified. Methods and models used for decision-making and
technical analysis are accepted models in common use. Model information is
included below:

The Department of Defense Groundwater Modeling System (GMS) was used to
evaluate potential groundwater impacts. The part of GMS that is useful to
modeling potential impact of confined disposal areas, is the FEMWATER
numerical model (U.S. Army Corps of Engineers, 1997). FEMWATER includes
true density driven flow and transport effects. This is particularly important in the
Wilmington Harbor DMMP study since gradient changes between ocean
salinities (~30 ppt) occur close to freshwater aquifers (~0 ppt).

The SETTLE application of the Automated Dredging and Disposal Alternatives
Modeling System (ADDAMS) is provided by ERDC. The program was used in
the Phase I| DMMP, and will be used for the Phase Ill DMMP for the purpose of
evaluating any areas that could be acquired by the Government for additional
upland disposal for the upper harbor. SETTLE automates the design procedures
in EM1110-2-5027. The program is used to predict the effluent total suspended
solids (TSS) concentrations for given CDF ponding and flow rate conditions. The
program has been verified, i.e. checked to ensure that results agree with the
results of the manual method, but not certified.
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The stability of the Eagle Island CDF is evaluated using the computer program
UTEXAS4. This is a slope stability program developed by Dr. Stephen Wright of
Shinoak Software and the University of Texas at Austin. The program was
developed while Dr. Wright was under contract to the Corps ERDC facility in
Vicksburg, Mississippi. The program allows the user to perform slope stability
analyses using several recognized methods. Those used for Corps projects
include the Corps Modified Swedish Method and Spencer's Method. The
program is the preferred program to use as stated in EM-1110-2-1902, Slope
Stability and is provided to Corps offices through ERDC in Vicksburg.

For the use of any planning or decision models, the requirements of EC 1105-2-
407, Planning, Planning Models Improvement Program: Model Certification will
be satisfied as to model certification, that is, that the model(s) utilized are
reviewed and certified by the appropriate PCX.

4. Unusually significant interagency interest? No. The level of interest has been
normal and as would be expected for a project of this nature. Close coordination
with all interested agencies has resulted in consensus in selection and evaluation
of the alternatives.

5. Unusually significant economic, environmental, and social effects to the
nation? No. The primarily regional economic, environmental, and social effects
of the long-term maintenance of Wilmington Harbor will not pose an unusual
effect to the nation. Implementation of the DMMP (O & M of Wilmington Harbor)
is estimated to cost approximately $23,000,000 annually.

d. Decision. For this study, the PDT suggests that EPR is not
required at this time. The option of instituting EPR continues, and may be
applied if found to be appropriate for selected disciplines at a later time.

Independent Technical Review (ITR) will be completed according to Corps
regulations, employing the Deep Draft Navigation Planning Center of Expertise in
South Atlantic Division. In addition to ITR, other review milestones have, and
will, ensure that the analysis is technically correct, properly focused, and
consistent with Corps policy, as follows:

Feasibility Scoping Meeting
In-Progress Review

Alternative Formulation Briefing

Draft Feasibility Report Policy Review

These reviews have, and will, provide adequate oversight to the DMMP and,
together with the NEPA review process, help ensure a technically-sound and
policy-consistent report.

e. Anticipated Peer Review Schedule. Based on the current project
schedule, following is a list of review milestones.
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REVIEW MILESTONE COMPLETION DATE
Initiation of DMMP 2004
AFB Independent Technical Review (ITR) September 2007
Alternative Formulation Briefing (AFB) November 2007
Complete draft DMMP/EIS (for in-house review) March 2008
ITR of draft DMMP/EIS April 2008
Public Review of Draft DMMP/EIS June 2008
ITR of final DMMP/EIS September 2008
Circulate Final EIS November 2008
Public Review of Final DMMP/EIS October 2008
Record of Decision April 2009

As indicated by the bolded items, above, ITR of the AFB materials will occur in
September 2007 and ITR of the Draft and Final DMMP/EISs will occur in April
and September 2008, respectively.

f. Conducting External Peer Review. External Peer Review, as
discussed in EC 1105-2-408, is not suggested by the PDT at this time. The
option of instituting EPR continues, and may be applied if found to be appropriate
for selected disciplines at a later time.

g. Public Comment on Decision Document. Coordination with
resource agencies and the general public began in December 2005 with the
circulation of a NEPA Scoping letter, followed by a Scoping meeting on
December 8, 2005. No Scoping comments were received and no issues of
concern were raised during the Scoping process. At the Scoping meeting all
attendees were invited to participate on the Project Delivery Team (PDT).
Representatives from the U.S. Fish and Wildlife Service, the North Carolina
Wildlife Resources Commission, the North Carolina Division of Water Quality, the
NC State Ports and MOTSU all indicated their interest in becoming active PDT
members. These representatives regularly attend PDT meetings and have made
important contributions to the planning and evaluation of alternatives. Also, all
Scoping meeting attendees, whether active PDT members or not, are provided
with monthly PDT meeting minutes via email. Coordination with the USFWS
regarding the Fish and Wildlife Coordination Act requirements is ongoing. As the
NEPA process moves forward, coordination with all appropriate resource
agencies and stakeholders will intensify.

In addition to participating in PDT meetings, interested stakeholders and
resource agencies will have the opportunity to review the AFB read-ahead
package and to attend the AFB, which is scheduled for November 2007.

The public will have an opportunity to comment on the DMMP as part of the
National Environmental Policy Act (NEPA) compliance activities, including
circulation of the draft and final NEPA documents in June and November 2008.
Once completed, the Integrated DMMP and EA or EIS will be disseminated to
resource agencies, interest groups, and the public as part of the NEPA
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environmental compliance review. Reference “DMMP/ NEPA Public Review” as
highlighted in the “Peer Review Plan” flow chart included as Attachment 1.
Public entities and private individuals may also review and comment on draft
documents as members of the PDT.

h. Provision of Public Comments to Reviewers. All significant and
relevant public comments will be provided as part of the review package to Peer
Reviewers as they are available and may include but not be limited to: scoping
letters, meeting minutes, other received letters, and emails.

i Anticipated Number of Reviewers. In the event of the use of EPR
at a later date, the Deep Draft Navigation Planning Center of Expertise shall
make the final determination for the discipline type and needed number of

reviewers for the EPR.

J- Primary Review Disciplines and Expertise. The number of
reviewers (Level of Review) shall vary as depicted under “Review Phase” in the
“Peer Review Plan” flow chart included as Attachment 1. ITR of all decision
documents will be conducted using DrChecks. In the event EPR is used at a
later date, the Deep Draft Navigation Planning Center of Expertise shall make the
final determination for reviewers, based upon discipline scoping by Wilmington
District. Following is a preliminary list of review disciplines for Independent

Technical Review.

PRELIMINARY REVIEW DISCIPLINES FOR ITR

Discipline

Focus Area Description

Navigation/Operations
Environmental

Design

Geotechnical
Coastal/hydraulics & hydrology
Economist

Cost Engineering

Planning

Operations & Maintenance

Nearshore disposal, compliance w/ State/Federal Laws
Confined Disposal Facilities (CDF)

CDF stability and sediment analysis

Nearshore disposal, groundwater & shoaling analyses

k.  Selection of External Peer Reviewers. If EPR is needed at a later
date, the Deep Draft Navigation Planning Center of Expertise shall make the final
selection of reviewers for the required disciplines, as scoped in advance by

Wilmington District.

. Nomination of Peer Reviewers by the Public. If EPR is needed at
a later time, the Deep Draft Navigation Planning Center of Expertise shall make
the final determination as to which, if any, peer reviewers should be nominated
by the public. Required disciplines for EPR would be scoped in advance by

Wilmington District.
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Figure 1. Wilmington Harbor DMMP Study Area
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Cubic Yards Frequency of Sediment Type

Reaches |Channel Reaches per Year dredging (years) Disposal Location Dredge Type

Upstream Limits of Project to 750 ft
Upper above Chemserve 12,600 5 Eagle Island Cells 2/3 pipeline silt
Upper 750 ft above Chemserve to NC 133 Bridge 70,600 5 El Cell 2/Cell 3 pipeline silt
Upper NC 133 Bridge to Cape Fear Mem Bridge 14,100 5 El Cell 2/Cell 3 pipeline silt
Upper Anchorage Basin 1,168,100 1 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Between Channel 84,200 1 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Fourth East Jetty 19,600 2 El Cell 1/Cell 2/Cell 3 pipeline silt
Upper Upper Brunswick 17,100 2 El Cell 1/Cell 2 pipeline silt
Upper Lower Brunswick 29,800 2 El Cell 1/Cell 2 pipeline silt
Mid River |Upper Big Island 22,500 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Big Island 35,900 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Keg Island 34,100 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Upper Lilliput 48,900 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Lilliput 43,000 2 ODMDS/DA-10 B&B or Hopper, Pipe. sandy silt
Mid River |Upper Midnight 107,000 2 ODMDS/DA-8 B&B or Hopper, Pipe. sandy silt
Mid River |Lower Midnight 25,500 2 ODMDS/DA-8 B&B or Hopper, Pipe. sandy silt
Mid River |Reaves Point 21,200 2 ODMDS/DA-8 B&B or Hopper, Pipe. silty sand
Mid River |Horseshoe Shoal 45,900 2 Bird Island/DA-3/4 pipeline sand
Mid River |Snows Marsh 21,800 2 Bird Island/DA-3/4 pipeline sand
Mid River |Lower Swash 12,000 2 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB |Battery Island 25,300 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB  [Southport 0 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB |Baldhead-Caswell 11,000 4 ODMDS/DA-3/4 B&B or Hopper, Pipe. sand
Inner OB  |Smith Island 257,800 2 BHI/CB/WOI beaches Pipeline sand
Inner OB |Ocean Bar Entrance Channel 545,000 2 BHI/CB/WOI beaches Pipeline sand & silt
Outer OB |Ocean Bar Outer Channels 538,000 1 ODMDS Hopper silt

TOTAL 3,211,000
El = Eagle Island, ODMDS = Ocean Dredged Material Disposal, BHI=Bald Head Island,CB=Caswell Beach,WOI=West Oak Island, B & B = Bucket and Barge

Table 1. Summary of Current Dredging and Disposal Practices for Wilmington Harbor
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DMMP REVIEW PLAN
TYPE OF REVIEW

PRODUCT

/'I District In-House

Project

REVIEWER

District PDT

Management
Plan

| Center of Expertise Review - ITR or EPR | PCX

Peer Review |

PCX H Division |

Value
Management PCX
|
Quality PCX
Management Plan
—
o I
= imati PCX
s Cost Estimating
) & Risk mgt. Plan
- T
zZ .
< Model |—| Model Certification |
—
o
E DMMP/NEPA » District In-House Review District PDT
LéJ Scoping Letter &
Meetin
m g
@)
<
Z
< Alternative —
S Formulation Cost Estimating PCX
- Briefing
<_’: Pre-Conference
% Materials District In-House Review District PDT
|_
<
S ITR or EPR* PCX
(@)
(LB Vertical Review Division — HQ
(@]
H:J Draft DMMP » Federal Register Public
&) with EA or EIS
Vertical Policy Review Division — HQ
Final DMMP > In-House, or Vertical District PDT
w/ NEPA document if Final differs widelv from Draft

Division & HQ

Federal Register

Chief of Engineers Report

Public & Other Agencies

* Reference External Peer Review Decision Checklist in Section b., questions 1 - 5: if any changes occur in
checklisted items, the vertical team will determine if External Peer Review (EPR) will be required.

**A Scoping Letter/Meeting solicits Public involvement
***Project Delivery Team (PDT) includes the non-Federal Sponsor, stakeholders, and resource agencies.
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ITR Approval Request
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Skilled and experienced personnel who have not been associated with the development
of the Wilmington Harbor Dredged Material Management Plan are here being
recommended for ITR responsibilities. It is requested that the following listing of ITR
Team Members be evaluated and approved to perform the upcoming ITR. Biographical

information for the recommended ITR Team Members is included.

Discipline/Expertise

Name

District/Division

Eco-PCX ITR Manager

Ken Claseman

Mobile/SAD

District ITR Coordinator/Team Leader

Jim Baker

Jacksonville/SAD

Independent Technical Review Team

Plan Formulation

Dick Powell/Stacey Roth

Jacksonville/SAD

Economic Analysis

Bernard Moseby

Mobile/SAD

Environmental Compliance Eric Gasch Jacksonville/SAD
Civil Design Jimmy Matthews Jacksonville/SAD
Geotechnical Design Samir Itani Jacksonville/SAD
Coastal Engineering Candida Bronson Jacksonville/SAD
Operations Al Fletcher Jacksonville/SAD

Cost Engineering

Jeff Fersner

Charleston/SAD
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Attachment 2, ITR Team Member Qualification Statements

Deep Draft Navigation Planning Technical Leader

Richard Powell serves as a Planning Technical Leader in the Coastal-Navigation Section of
Planning Division, Jacksonville District, located in Jacksonville, Florida. He leads multi-
disciplinary teams engaged in the planning of complex navigation civil works projects.

Since joining the U.S. Army Corps of Engineers in 1989, Mr. Powell has helped write and lead
project delivery teams to complete shallow and deep draft navigation studies for Fernandina
Harbor, Jacksonville Harbor, the Intracoastal Waterway — Palm Valley Bridge, Ponce de Leon
Inlet, and Miami Harbor. He has completed preliminary assessments for a Miami Harbor Mega
Yacht Facility and a Puerto Rico Transshipment facility in addition to providing technical
assistance with Dredged Material Management Plans for Jacksonville Harbor and Miami River.
He has also provided plan formulation comments on a New Orleans District ITR for Mississippi
River Gulf Outlet De-Authorization Report.

Currently Mr. Powell leads project delivery teams working on feasibility studies for Jacksonville
and Palm Beach Harbors, a general reevaluation report on Jacksonville Harbor, and a U.S. Navy
Long Term Maintenance Plan for Key West Harbor.

Plan Formulation

Stacey Roth has 7 years of experience with the Corps of Engineers, in areas of hydraulic
modeling, value engineering, and plan formulation. Stacey holds a B.S. in Civil Engineering,
and an M.E. in Environmental Engineering with a focus on Water Resources. She additionally
holds a professional engineering license. Over the past year, she has developed a knowledge of
plan formulation in the field of navigation and coastal processes, under the mentoring of senior
technical experts (in this case, under the direction of Richard Powell).

Deep Draft Navigation Economics

Bernard Moseby has been an operations research analysts/economist with the U.S. Army Corps
of Engineers since February 1986. He has served his entire 21 years with the Mobile District
Economic Analysis Section. He participation in deep draft navigation projects and studies
include Pensacola Harbor, Theodore Ship Channel Turning Basin, and three Mobile Harbor
studies; the 1,200 foot extension, the 2,100 foot extension, and the 1,300 foot extension. He has
participated in four independent technical reviews of deep draft navigation projects; Miami
River, Manatee Harbor, Tampa Harbor and the Sabine-Naches Waterway channel Improvement
Project.

Coastal Engineering

Candida Bronson has been a civil/coastal engineer with the U.S. Army Corps of Engineers,
Jacksonville District since January 1996. She has served as a civil engineer in Geotechnical
Branch working on dredging, dredged material management areas, jetty design, and revetment
design. Currently, Candida is serving as the coastal planning technical expert in Plan
Formulation Branch of Planning Division. In this capacity, she leads teams through the plan
formulation process for feasibility and general reevaluation studies for navigation, coastal and
storm damage reduction, and inlet mitigation projects. Candida has participated in studies for
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emergency beach restoration following the 2004 hurricane season, the general reevaluation study
for Brevard County Mid-Reach coastal and storm damage reduction, and the Biscayne Bay
Coastal Wetlands ecosystem restoration project.

NEPA Compliance/Environmental Analysis

Eric Gasch has been a Biologist/NEPA Coordinator with the U.S. Army Corps of Engineers
since November 2002. He has served his 5 years with the Jacksonville District’s Planning
Environmental section. He has participated in many navigation projects and beach erosion
control studies include Tampa O&M, Pinellas Beach Erosion Control, and Venice Beach
renourishment.

Geotechnical Engineering

Samir Itani has a Ph.D. degree in geotechnical engineering and actively practicing geotechnical
engineering for more than 16 years. Mr. Itani is also a registered professional engineer in the
States of Florida and Georgia. Mr. Itani has been as a geotechnical engineer with the U.S. Army
Corps of Engineers (USACE), Jacksonville District, since January 2002. Mr. Itani has wide
range of experience including management and technical direction of geotechnical problems
related to roadways, bridges, building structures, and water management systems including
dams, levees, embankments, canals, pump stations, etc. Additionally, Mr. Itani has a significant
experience in the design, construction, and monitoring of dredged material disposal sites. Mr.
Itani was the lead geotechnical engineer for the Manatee Harbor Dredged Material Disposal
project and currently is participating in the evaluation of Manatee Harbor Dredge Material
Disposal site expansion studies. Mr. Itani has participated in many Independent Technical
Reviews (ITR) and value engineering studies. In addition, Mr. Itani has been selected by the
USACE South Atlantic Division (SAD) as the Regional Technical Specialist for geotechnical
engineering where provides his technical expertise to the various Districts under SAD as needed.

Cost Engineering

Name: Jeffery W. Fersner

Degree: BS in Mechanical Engineering, Clemson University, 1983

MS in Mechanical Engineering, Clemson University, 1986

Grade: GS-12

Job Title: General Engineer

Area of Technical Expertise: | have experience in cost estimating for vertical construction,
dredging, and civil works projects. | am very experienced in developing cost estimates using
MCACES Version 2 (MII).

Length of Corps Service: 3 years of cost engineering experience with USACE

Experience: 3 years of cost engineering experience with USACE. Duties include preparing
estimates for a variety of projects including vertical construction, dredging and beach
nourishment, ecological restoration, dike construction, and building refurbishment. 7 years of
experience in nuclear engineering at Charleston Naval Shipyard preparing written instructions
for the preparation and repair of specialized equipment used to refuel nuclear submarines. 10
years of experience as on site engineering technical representative for Defense Contract
Management Agency (DCMA) at Lockheed Martin in Orlando, FL. Duties included review of all
contractor engineering plans and specifications and review of all contractor proposals for DOD
programs up to $4B.

Attachment 2



DRAFT

Any Special Training: | have met all required training requirements including MIl Advanced
training

Engineering Team Coordination and General Civil Engineering Review

Jimmy D. Matthews, P.E, has 28 years experience in planning and designing civil works water
resources projects. In his current position he performs quality control and quality assurance
(QC/QA) activities including ...Quality Management Program Assessments, Technical Reviews,
Independent Technical Reviews (ITR), and QA for Architect-Engineer (A-E) contracts and QA
for products prepared by Jacksonville and other COE Districts. He serves as ITR team leader
leading and managing (inclusive and diverse) 8-15 member Regional, National and District
teams. As a Civil Engineer he provides solutions for a wide variety of projects. Project types
include all aspects of the civil works program covering navigation, shore protection, flood
control, and ecosystem restoration. He has a B.S.C.E., Virginia Polytechnic Institute and State
University, 1978 and has completed graduate course work in Structural Engineering and
Construction Management. He is a registered professional engineer.

Deep Draft Navigation Operations

Al Fletcher has been a project engineer for a private dredging contractor on an 18” cutter-suction
dredge for 11 years (from 1973 to 1984). He joined the Jacksonville District of the Corps of
Engineers in 1986, where he served for 12 years as a dredging cost estimator and is the primary
author of the Cost Engineering Dredge Estimating Program (CEDEP) which is used by Tri-
Services. Since 1998, he has served as an Operations Manager in Operations, where he has acted
as dredging advisor for OC, CT, SB and EN. He has also served as lead estimator for the East
Coast Dredge Estimating Team. He has participated on multiple Source Selection Teams and
modifications for large dredging projects, such as Jacksonville Harbor Deepening, Key West
Harbor Deepening, St. Lucie Inlet Improvements and in ITR reviews for major deep port
projects.
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APPENDIX E

Eagle Island Dredge Disposal Area
Dewatering Study



Eagle Island Dredge Disposal Area Dewatering Study
March 6, 2007

Background

The Eagle Island Dredge Disposal Area (EIDDA) consists of three cells for dredge
disposal from the nearby Cape Fear River and other areas near Wilmington. The
majority of the material dredged into the cells is fine-grained material with some
organics. The dredge soil was loaded to the disposal area as slurry and is stored with a
high moisture content. Some sand and rock is also in the cells but that quantity is
presently small compared to the fine-grained material. The fine-grained material is used
to raise the dikes surrounding and impounding the EIDDA. Because of storms and the
dredging process, the material is usually wet and ponds water. When the fine-grained
material dries desiccation cracks form. For some time after introduction to the disposal
area, the fine-grained material is soft and will not support the weight of a person walking
on it. The material needs to be dried for use as fill, and for that purpose a ditching
program is performed anywhere from one to two years in advance of expected use.
Present circumstances have created a situation where drying of the material must be
accelerated. The purpose of this study was to determine soil/dredge material properties
and evaluate methods for draining and dewatering the material. For convenience, the
dredge material will be referred to as simply soil or dredge soil in this report.

The effectiveness of methods to drain or dewater the dredge soil in the Eagle Island
Dredge Disposal Area (EIDDA) will depend on the following physical or hydraulic
properties: texture (percentages of sand, silt, clay and organic matter) bulk density,
hydraulic conductivity or permeability, and soil water characteristic. Other properties,
such as the shrinkage that will occur when the material is dried, are also important. The
soil properties shall be measured in this study. Soil property measurements may be
needed in each of the three cells of the facility. However, because of the special nature of
the material, it is unclear whether standard methods of measurement will work for all of
the soil properties. Therefore, the properties in only one cell, Cell 2, were measured in
this study and results are reported herein. Results from these measurements were used to
analyze alternatives for draining and dewatering the soil. The water management
simulation model, DRAINMOD, was used in this analysis. The soil properties were used
to determine DRAINMOD inputs and to independently evaluate certain issues, such as
the potential effect of dewatering on the required storage volume.

Methods and Procedures
Collection of Soil Samples and Soil Property Determinations.

Bulk density, saturated hydraulic conductivity and the soil water characteristic (or pF
curve) were determined in the laboratory on undisturbed samples or cores. Three-inch
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diameter, 3 inch long cores were extracted from 3 depths in the profile: (1) 0-3 inches in
surface layer; (2) in the “wet” zone below the surface layer (about 8 to 11 inches below
the surface, depending on how long the soil has been drying in the EIDDA), and (3) from
the saturated unconsolidated (runny) material below the wet zone, starting 16 to 18 inches
below the surface. Samples were taken from three soil pits in cell 2 (Figure 1). A total of
9 soil samples were taken for each depth in each pit giving 27 soil cores for each pit and a
total of 81 cores for cell 2. Although we had planned to determine bulk density on 3
cores from each depth from each pit, it was ultimately determined on most of the 81
samples, so there were over 20 replications of bulk density from each of the three depths.
Dry bulk density was determined using standard laboratory methods described by
Grossman and Reinsch (2002). The soil cores shrunk on drying. The bulk density was
determined based on the original or “wet” volume (volume of the core). The percentage
shrinkage was determined by measuring the volume of the sample after it has been oven
dried and comparing it to the wet volume. Additional shrinkage measurements were
conducted on a subset of 6 samples from each layer. After the samples were removed
from the pressure plate used to determine soil water characteristic (see below) they were
weighed and measured to determine length and diameter and then allowed to air dry. The
samples were weighed again after 1, 2, and 3 days of air drying and measured to
determine their new dimensions. Then they were oven dried and final dimensions
obtained. Another subset was placed in a water bath for one week in an attempt to re-
saturate the samples and determine if the shrinkage process is reversible. Standard tests
(Gee and Or, 2002) were used to determine particle size distribution (soil texture).

Saturated hydraulic conductivity was determined in the laboratory using standard
methods described by Klute and Dirksen (1986). They were saturated, water ponded on
the surface for 48 hours and the flow rate measured to determine saturated hydraulic
conductivity. The soil water characteristic, which measures how tightly water is held
under tension in unsaturated soils, was determined on at least 5 cores from each depth for
each pit. The samples were placed on porous plates and initially saturated, then subjected
to pressure. The volume of water draining from individual samples was measured and
the pressure increased to the next step according to the pressure cell methods described
by Dane and Hopmans (2002). Soil water characteristics from the three depths were used
to determine the relationship between drainage volume and water table depth, from which
the drainable porosity can be calculated.

Field effective lateral hydraulic conductivity was measured using the auger hole method
(van Beers, 1970). Four-inch diameter auger holes were drilled to a depth of about 3 feet
below the water table. The hole would not stay open in the unconsolidated material
below the surface crust so a 4-inch slotted PVVC well casing covered with a knitted
drainage “sock” was inserted in the hole. The water level was allowed to equilibrate in
the hole for several days. Then it was bailed out and the rate of subsequent rise was
measured to determine the hydraulic conductivity using methods given by van Beers
(1970). Auger hole tests were conducted at 11 locations in the cell.

Drainage Modeling.
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Soil properties determined as described above were used to construct input data sets for
the drainage simulation model DRAINMOD (Skaggs, 1978). DRAINMOD analyses
were conducted to evaluate various alternatives for surface and subsurface

drainage. The analyses were based on long-term (50-year) simulations using weather data
from the Wilmington, NC airport.

EAGLE ISLAND DREDGE DISPOSAL SITE

LEGEND
Sampling Pit @
Auger Hole'" A

1,200 Feet £ |

Figure 1. Location of sampling pits and sites for auger hole determinations within cell 2
of the Eagle Island Dredge Disposal facility.
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RESULTS
Soil Texture.

Soil texture was determined on 29 samples using standard laboratory methods. A
summary of results by soil layer is given in Table 1. Results for all samples are given in
Appendix A. Based on these results the texture of all three layers is loam and would be
classified as MH in the Unified Soil Classification System.

Table 1. Average soil texture results for each layer. Values in () show the
approximate depth of the sample. Values given for layer 1 are assumed to
represent the top 6 in. of the profile, layer 2 depths from 6 to about 16 inches,
and layer 3, depths greater than 16 in.

Layer % Sand % Silt % Clay
1(0to3in.) 42.5 40.5 17.0
2(8to11in.) 35.5 47.6 16.9

3(18to21in.) 48.3 32.3 19.4

Bulk Density.

Dry bulk density was determined as the ratio of the dry mass to the original volume, or
volume of the core. That is, dry bulk density is the mass of the sample after oven drying
divided by its original or “wet” volume. Average dry bulk density values for the three
layers are given in Table 2 in metric or Sl units. Conversion factors for converting to
English units are given in Appendix E. Results for all 77 samples are given in Appendix
B. The dredge material was deposited in the EIDDA as a slurry and maintained a very
high porosity and saturated water content. Thus the average dry bulk density is relatively
low as shown in Table 2. The porosity of the soil varied from an average of about 72%
for layer 1 to 80% for layer 3 as will be discussed later regarding the soil water
characteristic. These high porosity values and saturated water contents account for the
low dry bulk densities. When the cores were dried, either in the oven or air dried in the
lab, they shrank rather dramatically. This is the cause of the relatively large desiccation
cracks that result after field drying of the dredge material.

Table 2. Average dry bulk density values by layer for soils in the Eagle
Island Dredge Disposal Area. Refer to table 1 for definition of layer and
sample depths.

Average Dry
Number of Bulk Density ~ Standard Dev.

Layer Samples (g/cm®) (Ib/ft®)  (glem®) (Ib/ftd)
1 28 0.63 393 008 50
2 26 052 324 007 44
3 23 041 256 005 31
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Shrinkage.

The soil samples shrank substantially on drying. The greatest shrinkage occurred in layer
3. Figure 2 is a picture of three samples from layer 3. The aluminum sleeve, which was
used to extract the core, and in which it resides during tests, is 3 in. in diameter and 3 in.
long. The saturated core prior to testing (on the left) has the dimensions of the cylinder
or sleeve. The core in the center had been subjected to a pressure head of 404 cm of
water and drained to equilibrium at that pressure. It represents the condition that would
occur in the profile if the water table were lowered to 404 cm (13 ft) below the sample
and allowed to drain to equilibrium. The removal of water under the 404 cm pressure
head has caused the soil to shrink to about 70 % of its original volume. The core on the
right was oven dried to remove all the water. Its dry volume is only about 30% of its
original volume. The soil sample volume as a percentage of the original “wet” volume for
layer 3 is plotted as a function of the volumetric water content in Figure 3. Relationships
for all three layers are plotted in Figure 4; the data are given in Appendix 3. The
relationship between the dry volume expressed as percent of wet volume and the
volumetric soil water content was linear for layers 1 and 2 (Figure 4). An exponential
relationship provided the best fit for the data for layer 3 (Figures 3 and 4). The
substantial shrinkage for all layers has potential importance well beyond considerations
for providing a source of material for dike construction. Results in Figures 2, 3 and 4
indicate that dewatering the dredge materials to reduce the water content to 25 to 30% by
volume could reduce the amount of storage necessary by about 50%! The measured
shrinkage is essentially irreversible. We rewet a sub-sample of 6 cores in the lab.
Increase in volume on

Third Layer

187-21”

Figure 2. Cores from Layer 3 of the EIDDA, Cell 2. Core on the left is the original
volume of all three. The core on the right has been oven dried, the one in the center
was drained under a pressure head of 404 cm of water. Picture on right shows
desiccation cracks that result from shrinkage after natural drying near the soil
surface.
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Effect of Soil Water Content on Volume, Layer 3
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Figure 3. Effect of soil water content on volume of soil samples from layer 3 in Cell
2 of the EIDDA.

rewetting was minimal (less than 5% of the dry volume). Breaking the soil sample up, as
would occur in nature with disking or otherwise stirring the surface layer, and then
rewetting, did not significantly increase the rewetted sample volume. Thus the drying of
original dredge slurry, and the substantial shrinkage that results, appears to be an
irreversible process.

Soil Water Characteristics.

The soil water characteristic is the relationship between volumetric soil water content and
the tension or pressure head of water held in the unsaturated soil. Soil water
characteristic measurements were conducted on at least 4 samples from each of three
layers from each of the three pits. There were a total of 13 determinations of the soil
water characteristic for each of the three layers. Average soil water characteristic
determinations across the three pits are given in Figure 5 and Table 3. Soil water
characteristics for each of the three layers are plotted for each pit in Appendix D.
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Effect of Soil Water Content on Volume, All Layers
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Figure 4. Effect of soil water content on volume of soil samples from 3 layers of Cell 2
of the EIDDA.

Soil Water Characteristics, EIDDA
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Figure 5. Average soil water characteristics by layer for Cell 2 of the EIDDA.
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Table 3. Average soil water characteristic data for three layers of EIDDA
determined from samples extracted from three soil pits (Figure 1)

Pressure Volumetric Soil Water Content, cm*/cm?®
Head (cm) Layer 1 Layer 2 Layer 3

0 0.725 0.762 0.795
-4 0.711 0.750 0.782
-8 0.699 0.743 0.779
-14 0.688 0.739 0.778
-34 0.676 0.725 0.761
-64 0.671 0.713 0.730
-104 0.668 0.703 0.703
-204 0.658 0.681 0.647
-304 0.649 0.660 0.594
-404 0.646 0.645 0.565

The soil water characteristics can be used to determine how much water can be removed
from the profile by drainage. For example, the data in Figure 2 and Table 3 indicate that
lowering the water table from the surface to a depth of 104 cm (3.4 ft.) would reduce the
water content at the surface from 0.725 to 0.668. Lowering the water table by drainage to
a depth of 204 cm (6.7 ft.), would only reduce the water content at the surface to 0.658
cm®/cm?® This is still a very high water contentand the “drained” surface material would
not be suitable for use in construction. It may be concluded from these simple
observations that it will not be possible to dewater the EIDDA soil such that it can be
used as fill material by simply draining it to lower the water table. Additional drying of
the soil by exposure to the atmosphere or by the use of plants to remove water by the
evapotranspiration process will be required. However, until the surface water is removed
and the water table lowered, it will not be possible to dry the surface soil sufficiently to
satisfy the objective. The soil water characteristic data given above were used to
determine the relationship between drainage volume, or water free pore space and water
table depth (Figure 6). This relationship indicates that in order to lower the water table
from the surface to a depth of 100 cm (3.43 ft.) it would be necessary to remove about 4
cm (1.6 in.) of water. The data in Figure 6 were used in DRAINMOD to evaluate
drainage alternatives for the site.
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Volume Drained Relationship for Eagle Island
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Figure 6. Relationship between drained water free pore space and water table
depth for the soil profile in Cell 2 of EIDDA, as predicted by soils utility program in
DRAINMOD.

Hydraulic Conductivity.

The hydraulic conductivity, K, is an important factor in the performance of drainage
systems. We measured the vertical saturated hydraulic conductivity on 3-inch diameter,
3-inch long cores in the lab and the horizontal hydraulic conductivity by using the auger-
hole method in the field. The dredge material came primarily from saline or at least
brackish waters and is expected to have high sodium content. Thus the clays are
expected to be highly dispersed and the K value of the soil mass is expected to be low.
This proved to be the case when the measurements were not affected by cracks in the soil
or leakage between the soil sample and the core cylinder. Results from measurements on
70 soil cores are given in Table 4. As expected K values were highest for the surface
layer and lowest for layer 3 which is completely without structure. High K values
resulted from leakage around the core wall or from cracks and were assumed to be
outliers; they are in shaded cells in Table 4 and were not considered in determining
average values for further analysis. Average values are given in Table 5 for each of the
three layers. These values did not consider the outliers denoted in Table 4.
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Table 4. Vertical hydraulic conductivity (K,) determined in lab. Outliers are shaded
ingrey.

Layer Pit Ky Layer Pit Ky Layer Pit Ky
(cm/hr) (cm/hr) (cm/hr)

1 1 0.011 2 1 0.29 3 1 0.97
1 1 0.016 2 1 0.34 3 1 1.32
1 1 0.82 2 1 0.35 3 1 151
1 1 1.83 2 1 0.52 3 1 1.90
1 1 2.45 2 1 19.79 3 2 0.024
1 1 4.14 2 2 0.045 3 2 0.024
1 1 11.61 2 2 0.046 3 2 0.045
1 1 13.35 2 2 0.047 3 2 0.072
1 1 21.27 2 2 0.13 3 2 0.18
1 2 0.046 2 2 0.30 3 2 0.43
1 2 0.39 2 2 1.13 3 2 1.62
1 2 0.43 2 2 2.41 3 2 3.73
1 2 0.87 2 2 5.96 3 2 72.93
1 2 1.14 2 3 0.008 3 3 0.002
1 2 1.19 2 3 0.016 3 3 0.002
1 2 1.78 2 3 0.016 3 3 0.008
1 2 3.32 2 3 0.032 3 3 0.009
1 3 0.17 2 3 0.057 3 3 0.009
1 3 0.18 2 3 0.24 3 3 0.018
1 3 0.61 2 3 0.29 3 3 0.051
1 3 1.01 2 3 0.81 3 3 16.22
1 3 1.12 2 3 29.66 3 3 24.53
1 3 1.13

1 3 1.84

1 3 13.60

1 3 45.40

Table 5. Summary of vertical hydraulic conductivity determined in lab excluding
outliers.

Number of Average K,  Standard Dev.

Layer Samples (cm/hr) (cm/hr)
1 17 1.00 0.68
2 18 0.26 0.30
3 12 0.037 0.050
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Lateral saturated hydraulic conductivity was determined at 11 locations in the field using
the auger-hole method (van Beers, 1970). Results are summarized in Table 6. The water
table depth at the time of measurement is important in the interpretation of the values and
is also give in the table. The K values determined by this method reflect the lateral K for
soil depths below the water table. Notice that the highest K value obtained (1.85 cm/hr)
was obtained for a water table of only 14 cm. The higher value may reflect effects of

Table 6. Summary of results of saturated hydraulic conductivity
measurements by the auger-hole method.

Hole ID WT Depth (cm)  Conductivity (cm/hr)

1 39.7 0.09
2 34 0.27
3 325 0.13
4 14 1.85
6 33 0.02
7 30 0.25
8 40 0.07
9 40 0.31
10 37 1.62
11 44 0.88
12 62 0.02
Mean 0.50
Std. dev. 0.66

soil structure, desiccation cracks, and other features in the upper part of the profile. The
great majority of the profile below 30 to 40 cm is not affected by these features and is
better represented by omitting the values for holes 4, 10 and 11 above. Treating these
values as outliers gives an average K value of 0.15 cm/hr and a standard deviation of 0.11
cm/hr. Thus it is appropriate to use higher K values when the water table is close to the
surface and a value of about 0.15 cm/hr when the water table is below 30 to 40 cm. The
actual K value of the surface layer depends very much on the soil condition. Shortly after
the loading of dredge material to the EIDDA, the K value of the surface layer would be
low and could be estimated at about 0.15 cm/hr. After it settles and dries for a few weeks
or months, depending on the season, the surface soil will crack and the K value increase.
Values used in the DRAINMOD simulations were conservatively estimated for the
surface layers based on both the auger hole and laboratory core determinations. The
values used are given in Table 7.

Table 7. Lateral Hydraulic Conductivity, K, values used in DRAINMOD
simulations of the EIDDA

Layer Depth K

1 0to15cm (0to 6in.) 2 cm/hr - (0.79 in/hr)
2 15t030cm (6to 12 in.) 0.5 cm/hr (0.2 in./hr)
3 >30cm (>12in.) 0.15 cm/hr (0.06 in./hr)
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DRAINMOD Analysis

The soil properties described above were assembled as input data for DRAINMOD and
long-term simulations were conducted for a range of drain spacings, depths and surface
depressional storage values. Simulations were conducted using hourly precipitation data
from the weather station at the Wilmington, NC Airport for the 50-year period 1953-
2002. An example of results for predicted water table depth is shown for year 1998 in
Figure 7 for two depths of parallel drainage ditches spaced 100 ft. apart. Rainfall in 1998
was 163 cm, about 16% greater than the annual long term average of 140 cm for this
location. While the 5 ft. deep ditches caused the water table to be about 20 cm deeper
than predicted for the 3 ft. deep ditches, neither drainage treatment was sufficient to
lower the water table much below the surface during the winter and early spring. The
main concern in this project is not the effect of ditches on water table depth, but rather,
how the drainage treatment affects dewatering of the surface soil.
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Figure 7. Predicted water table depth between parallel ditches 100 ft. apart on the
EIDDA assuming surface storage of 1 in.

In addition to the water table depth, drainage and runoff amounts, DRAINMOD predicts
depth of the dry zone at the surface which develops as soil water is removed by
evaporation or, when plants are growing, evapotranspiration (ET). In the absence of
plants, and/or disturbance of the soil surface, a crust (along with cracks, see Figure 2) will
form at the surface that will reduce the evaporation rate. Removal of water by
evaporation can be sustained at close to the potential rate (which is dependent on factors
such as air temperature, relative humidity, net radiation and wind speed) by either stirring
the top part of the profile to keep relatively wet soil exposed to the atmosphere, or by
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vegetation with roots concentrated in the top foot or so of the profile. The DRAINMOD
simulations assumed that water could be removed by evaporation or by ET from a 2-foot
deep zone at the surface. The nature of the DRAINMOD calculations is that it dries out
the soil by layer, starting at the surface, as water is needed to satisfy potential ET
demands. The predicted dry zone depth is plotted, along with the water table in

Figure 8 for year 2000 when annual rainfall of 137 cm was close to average. These
results show that the surface layer could be expected to dry out to a depth of 26 cm (10
in.) during the summer months of 2000. The dry zone was assumed to dry out to a
volumetric water content of 0.25 cm*/cm®. Weather conditions during the summer
months in 2000 were such that a surface layer about 10-in. thick could be dried out and
“harvested” for use in construction or otherwise. While total rainfall was about average
for year 2000, the predicted drying was less than in other years with greater rainfall as
will be shown below. The amount of drying in a given year depends on the time
distribution of rainfall as well as the total amount. The volume and bulk density of the
harvested soil will be discussed subsequently.
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Figure 8. Predicted water table and dry zone depths for EIDDA soil with drains 100
ft. apart and 3 feet deep; surface storage 1 in.

Predicted depth of the dry zone for a wet year, 1999, is shown in Figure 9. In this case
the dry zone depth is plotted as a positive quantity rather than showing it as depth below
surface as in Figure 8. Total rainfall in 1999 was 184 cm, 31% above normal. However,
the distribution of rainfall was such that significant amounts of dried soil could have been
harvested 3 or 4 times during the year. During the 24 day period from day 93 to 117 the
dry zone increased to 20 cm. Had this soil been harvested prior to day

13
E-13



Depth of Dry Soil,1999,
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Figure 9. Predicted dry zone depth for EIDDA soil for a surface treatment (disking)
that exposes wet soil to the atmosphere during late spring and summer. Ditch
spacing 100 ft, depth 3 ft, and surface storage 1 in.

117, the next layer would have begun drying starting on day 139. The new dry zone depth
would have increased to 23 cm over the next 26 days (by day 169). This layer could have
been harvested prior to that time exposing the next deeper layer to drying by the
atmosphere. Finally, the dry zone depth would have increased from 8 to 36 cm during
the 36 day period between days 194 and 230, allowing the harvest of another 28 cm of
the original soil depth during 1999. The timing of soil removal would have to be just
right to take advantage of such drying cycles, but there was potential in 1999 to harvest a
depth equivalent to the top 71 cm of the original soil profile. Note also that our
measurements indicate that the soil dries irreversibly. So the dried soil does not rewet to
its original high soil water content, once it has been dried out.

The above calculations assume that the surface layer either has plant roots that will
remove soil water at a rate equal to the potential ET rate (as controlled by atmospheric
conditions) or that the surface layer is frequently tilled or disturbed such that moist soil is
continually exposed to the atmosphere. The latter condition is the “model” assumed in
this discussion. It was assumed that a farm tractor on high floatation tires could be used
to “disk” the soil to a depth of about 4 inches one or more times per week until it is dried
to a satisfactory soil water content. At that point, it could be removed (harvested) and
stockpiled. Details on the procedures, such as how much soil to remove at each harvest,
desired water content at harvest, and methods of soil removal would have to be worked

14
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Figure 10. Predicted dry zone depths on the EIDDA for years 1999-2002. Ditch
spacing and depth were assumed to be 100ft and 3 ft, respectively.

out, but there appears to be sufficient drying capacity during the year to “harvest” a depth
of 10 inches or more in most years.

Predicted dry zone depths are plotted for years 1999 through 2002 in Figure 10. Annual
rainfall was greater than normal in 1999 (184 cm), normal in 2000 (136 cm), 31% below
normal in 2001 (96 cm), and 10% below normal in 2002. Years 2001 and 2002 were
especially favorable for drying in that the winter months were relatively dry leading to a
60 cm dry zone depth in summer 2002. Examination of these results indicates that well
over 40 cm of soil could have been harvested from the site in both 2001 and 2002.

Effect of Ditch Depth, Spacing and Surface Storage on Drying

Effects of drainage treatment on maximum depth of dry zone for each year were analyzed
for the 50 year simulation period. Results indicate the probability of being able to harvest
a minimum depth of soil in any one year. The effect of drain depth is shown in Figure
11. These results indicate that, while drain depth had an effect on water table depth in
some years (Figure 7), it did not significantly affect the predicted maximum dry zone
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Figure 11. Effect of drain depth on the maximum dry zone depth. Results for ditch
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depth. A dry zone depth of at least 20 cm (8 in.) was predicted for 98% of the years for
all drain depths. As noted earlier, the maximum dry zone depth may be considerably less
than the amount of soil that can be harvested each year. More than one drying period and
more than one soil “harvest” may occur in a year, so the amount that can be harvested is
most likely greater than the maximum dry zone depth given in Figures 11. Nevertheless,
the maximum dry zone depth may be used to evaluate the effect of drain depth, spacing
and surface depressional storage.

The effect of drain spacing on maximum dry zone depth is shown in Figure 12. As in the
case of drain depth, drain spacing did not have a significant effect on predicted dry zone
depth. Reducing the ditch spacing from 100 to 50 ft only increased the percentage of
years with a dry zone depth of 30 cm or more from 62 to 66%. However, ditch spacing
may have an interactive effect with surface depressional storage. As ditch spacing
decreases, more of the surface depressions are intercepted and depressional storage is
reduced, assuming other factors are equal.

The effect of surface drainage is shown in Figure 13. These results indicate that surface
storage is an important factor affecting dry zone depth. Differences predicted for 0.5 and
1 in. of storage are small. However, depressional storages of 2 or 4 in. significantly
reduces maximum dry zone depth is some years. The effect is even greater for wider
ditch spacings as shown by comparison with results for ditch spacing of 300 ft. (Figure
14). The effect of surface storage is to be expected. The soil cannot begin to dry if water
is ponded in surface depressions for long periods of time following rainfall. The
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Figure 13. Effect of surface depressional storage on maximum depth of dry zone for
EIDDA. Results predicted by DRAINMOD for ditch spacing of 100ft and 3 ft.
depth.
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Effect of Surface Storage,
L= 300 Ft. D.Depth = 3 Ft.
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Figure 14. Effect of surface depressional storage on maximum depth of dry zone for
EIDDA. Results predicted by DRAINMOD for ditch spacing of 300ft and 3 ft.
depth.

hydraulic conductivity of these sediments, and subsurface drainage rates are slow so it
takes a relatively long time to drain or evaporate water ponded in surface depressions.
Therefore it is very important to eliminate surface depressions to the extent possible.

Physical Properties of Harvested Soil

Dewatering or drying the surface soil will obviously reduce the water content, but it will
also reduce its volume. The following example is offered to illustrate the change.
Assume that layer 1 is 6 in. thick and has the dry bulk density given in Table 2 of 0.62
gm/cm®. This is equivalent to 38.7 Ib/ft®. So in 1 ft* of the original surface soil we have
38.7 Ibs of solids. After drying to volumetric water content of 25% have

0.25(62.4) Ib/ft® = 15.6 Ib of water.

So the original 1 ft* of soil still has 38.7 Ibs of solids and, after drying has 15.6 Ibs of
water. But it is no longer 1 ft in volume (Figure 4). Using the equation in Figure 4 for
layer 1, the new volume is y% of the original volume, where

y = 0.665 x +47.7 and x is the new volumetric water content (in this case 25%).

y = 0.665 (25) + 47.7 = 64 % of the original volume. So the original 1 ft* is now only
0.64 ft* and the original 6 in. layer is now 3.8 in. thick. It requires 64% of the storage
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volume of the original layer and the new dry bulk density is 38.7 Ibs/0.64 = 60 Ib/ft>. The
total weight including water is 38.7 + 15.6 = 54.3 Ib, so each unit volume of the dried soil
weighs, 54.3 Ib/0.64ft* = 85 Ib/ft>. Its dry weight based water content is 15.6/38.7 = 0.40
or 40% and the wet weight based water content is 15.6/54.3 =0 .287 or 28.7%. The new
volumetric water content is 25/.64 = 39%. Thus drying and “harvesting” the 6 in. thick
top layer would result in (3.8/12)ft(43560 ft?/ac) = 13,794 ft}/ac weighing 1.2 million
Ibs. Solids would comprise 833,000 Ibs and water 336,000 Ibs.

Note that drying out a depth of 1 ft. of layer 3 from nearly saturated to 25% would reduce
its volume to y = 31 e %% (Figure 4). Substituting 25% for x gives 44% of the original
volume. A 1 ft. layer would shrink to a thickness of 5.3 inches after drying. These
calculations show that, in addition to providing material for dike construction and other
uses, dewatering the soil could reduce storage volume required by about 50%.

The above discussions assume the soil would be dried and harvested by repeatedly
disking the surface, allowing the surface layer it to dry to the desired soil water content
and harvesting the layer. Another alternative is to allow native plants to grow and depend
on ET to remove water from the root zone. The advantage of this approach is that it is
passive and does not require effort to manipulate the soil during the process. The
disadvantage is that the plant roots will remove water from the entire root zone, and
depending on the season they may not remove water down to the desired water content.
As the plants undergo senescence in the fall, ET declines and the plant residue may
prevent evaporation from the surface. This approach may result in harvesting soil with
higher water contents than desired. When this soil is used as fill in the dikes, it is subject
to further drying leading to cracks and structural problems.

Summary and Recommendations

Investigations on soil samples from the EIDDA indicated that the dredge soils have very
high porosities with saturated water contents in the range of 70 to 80% by volume. Soil
water characteristic measurements showed that soil water is tightly held and that the soils
could not be practically dewatered by drainage alone. Equilibrium soil water contents
after drainage to lower the water table to 2 m below the surface would still be in excess of
65% by volume. A combination of drainage and methods to increase drying by
evaporation or evapotranspiration appears to be the best alternative for dewatering soils
in the EIDDA. A drainage system is needed to effectively remove the surface water and
as much subsurface water as possible. Parallel ditches about 100 ft. apart and 3 to 4 ft.
deep are recommended for that purpose. Surface drainage is very important. Water
ponded in depressional areas can be removed by using surface trenches to connect
depressional areas with the drainage ditches.

In my opinion, the key to successfully dewatering the dredge soils is to maximize
evaporative losses to the atmosphere. One method is to use agricultural machinery to
frequently disk or till the soil such that relatively moist soil is continually exposed to
evaporative forces of the sun and wind. Our measurements indicate that soil shrinks on
drying and that the process is irreversible. As the surface layers dry out, the soil can be
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collected and stockpiled for subsequent use in dike construction. Even if the soil is not
needed for construction, the dry soil would require less than one-half the storage volume
of the current material.

In the proposal for this project | recommended that we determine soil properties for one
of the three cells and then consider an expanded project to determine properties in the
other two cells. At this point | do not think further major work to determine soil
properties is necessary. A greater need is to develop equipment and procedures for
maximizing evaporation rates, and for efficiently harvesting and stockpiling the dried
soil. Pilot scale engineering and economic studies are needed to assess the potential of
this approach. Researchers and Extension workers in my Department of Biological and
Agricultural Engineering at N.C. State routinely work with such problems and are
capable of developing and evaluating equipment and procedures needed. Let me know if
I can help in assembling a team to address this opportunity.
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Appendix A.
Table Al. Soil texture results for all layers for each pit.

Layer Pit % Sand % Silt % Clay
1 1 32.2 50.3 17.5
1 1 36.2 47.9 15.9
1 1 37.2 45.2 17.6
1 2 45.4 36.2 18.4
1 2 59.0 25.7 15.3
1 2 43.8 34.8 214
1 2 514 335 15.1
1 3 19.3 60.4 20.3
1 3 50.2 37.7 12.1
1 3 50.4 32.9 16.7

Average Layer 1 42.5 40.5 17.0
2 1 35.0 50.1 14.9
2 1 56.8 25.2 18.0
2 1 16.5 58.7 24.8
2 2 49.0 36.5 145
2 2 41.3 42.4 16.3
2 2 48.9 36.3 14.8
2 2 321 41.7 20.2
2 3 23.2 62.5 14.3
2 3 254 59.9 14.7
2 3 26.6 57.0 16.4

Average Layer 2 35.5 47.6 16.9
3 1 55.2 28.6 16.2
3 1 47.6 32.9 195
3 1 46.3 33.1 20.6
3 2 48.9 31.6 195
3 2 41.7 31.3 21.0
3 2 42.5 35.7 21.8
3 3 43.9 351 21.0
3 3 52.8 29.9 17.3
3 3 50.1 32.6 17.3

Average Layer 3 48.3 32.3 19.4
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Appendix B. Bulk density determinations

Table B1. Dry bulk density by layer and pit. These bulk density values were determined
as the ratio of the dry sample mass divided by the original or “wet” volume of the soil

core.

Layer Pit Bulk Layer Pit Bulk Layer Pit Bulk
Density Density Density
(glem®) (g/cm®) (g/cm®)
1 1 0.60 2 1 0.52 3 1 0.42
1 1 0.65 2 1 0.56 3 1 0.44
1 1 0.67 2 1 0.57 3 1 0.44
1 1 0.69 2 1 0.57 3 1 0.44
1 1 0.70 2 1 0.58 3 1 0.44
1 1 0.70 2 1 0.58 3 1 0.45
1 1 0.71 2 1 0.58 3 1 0.45
1 1 0.72 2 1 0.60 3 2 0.29
1 1 0.73 2 1 0.61 3 2 0.35
1 1 0.74 2 1 0.61 3 2 0.36
1 1 0.74 2 2 0.41 3 2 0.36
1 1 0.75 2 2 0.43 3 2 0.36
1 2 0.48 2 2 0.44 3 2 0.37
1 2 0.51 2 2 0.44 3 2 0.37
1 2 0.55 2 2 0.45 3 2 0.38
1 2 0.56 2 2 0.46 3 2 0.38
1 2 0.56 2 2 0.46 3 2 0.38
1 2 0.57 2 2 0.46 3 2 0.41
1 2 0.57 2 2 0.46 3 2 0.42
1 2 0.59 2 2 0.48 3 3 0.46
1 2 0.59 2 2 0.49 3 3 0.47
1 2 0.60 2 2 0.49 3 3 0.48
1 2 0.61 2 3 0.54 3 3 0.50
1 2 0.66 2 3 0.58
1 3 0.56 2 3 0.60
1 3 0.59 2 3 0.61
1 3 0.59
1 3 0.62
Average 0.63 Average 0.52 Average 0.41
Standard Dev. 0.08 Standard Dev. 0.07 Standard Dev. 0.05
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Appendix Table C1. Shrinkage

Layer 1 Layer 2 Layer 3
% Wet % Wet % Wet
Lot Sample Time Theta Volume Theta Volume Theta Volume
3 1 Saturated 0.698 100.0% 0.842 100.0% 0.837 100.0%
Day 0 0.663 100.0% 0.000 0.0% 0.526 57.9%
Day 1 0577 80.5% 0518 76.8% 0.439 55.0%
Day 2 0513 73.6% 0453 66.2% 0.367 52.1%
OvenDry 0.000 49.6% 0.000 45.2% 0.000 19.8%
3 2 Saturated 0.765 100.0% 0.810 100.0% 0.828 100.0%
Day 0 0.659 959% 0.628 89.8% 0.521 60.8%
Day 1 0584 939% 0546 76.8% 0.443 55.0%
Day 2 0533 824% 0.472 68.3% 0.378 52.1%
OvenDry 0.000 49.6% 0.000 45.2% 0.000 19.8%
3 3 Saturated 0.786 100.0% 0.814 100.0% 0.801 100.0%
Day 0 0.682 959% 0.624 89.9% 0.484 59.3%
Day 1 0570 823% 0538 71.8% 0.393 55.0%
Day 2 0488 71.7% 0473 68.6% 0.329  49.2%
OvenDry 0.000 53.1% 0.000 42.2% 0.000 19.8%
4 1 Saturated 0.465 100.0% 0.851 100.0% 0.845 100.0%
Day 0 0.405 N/A 0.612 71.5% 0.531 60.8%
Day 1 0.331 N/A 0536 71.9% 0.451 59.3%
Day 2 0.278 N/A 0.467 63.8% 0.377 56.2%
OvenDry 0.000 422% 0.000 35.5% 0.000 32.5%
4 2 Saturated 0.774 100.0% 0.826 100.0% 0.805 100.0%
Day 0 0.697 91.6% 0.624 71.8% 0.532 71.8%
Day 1 0.603 86.2% 0.552 68.6% 0.452 60.8%
Day 2 0.529 75.1%  0.000 0.0% 0.381 52.1%
OvenDry 0.000 452% 0.000 35.5% 0.000 32.5%
4 3 Saturated 0.551 100.0% 0.795 100.0% 0.860 100.0%
Day 0 0491 858% 0.635 95.9% 0.544 70.2%
Day 1 0419 68.6% 0.553 70.0% 0.317 53.5%
Day 2 0.344 638% 0481 68.3% 0.245  40.9%
OvenDry 0.000 422% 0.000 38.0% 0.000 32.5%
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Appendix D. Soil water characteristics

Figure D1. Average soil water characteristics by layer for Pit 1.
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Figure D3. Soil water characteristics by layer for Pit 3
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Appendix E. Conversion Factors, Metric to English Units

Quantity Metric | Conversion Factor English unit
Length cm Multiply by 0.3937 to get | Inches
0.0328 to get | Ft.
Volume cm® Multiply by 0.0610 to get | In®
0.0000353 to get | Ft®
Weight gm Multiply by 0.0022 to get | Lbs
Density gm/cm® | Multiply by 62.4 to get | Lb/ft’
Hydraulic Conductivity | cm/hr | Multiply by 0.3937 to get | In/hr
7872 to get | Ft/day
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ACRONYMS
AFB — Alternative Formulation Briefing

AIWW — Atlantic Intracoastal Waterway

BNP — Brunswick Nuclear Plant

CAMA — Coastal Area Management Act

CDF — Confined Disposal Facility

CEDEP - Corps of Engineers Dredging Estimating Program
CERCLA — Comprehensive Environmental Response, Compensation, and Liability Act
CESAW — U. S. Army Corps of Engineers, Wilmington District
CESAD- U. S. Army Corps of Engineers, South Atlantic Division
CSDR - Coastal Storm Damage Reduction

CY — cubic yards

DA - Disposal Area

DEIS — Draft Environmental Impact Statement

DMMP — Dredged Material Management Plan

DMS — Diagnostic Modeling System

DMT — Dimethyl terephthalate

DTM - Digital terrain models

EA — Environmental Assessment

EFH — Essential Fish Habitat

El — Eagle Island

EIS — Environmental Impact Statement

EPA — Environmental Protection Agency

ER — Engineer Regulation

ERDC — U. S. Army Corps of Engineers, Engineering Research and Development
Center
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FEIS — Final Environmental Impact Statement

FEMWATER — A Three-Dimensional Finite Element Computer Model for Simulating
Density-Dependent Flow and Transport in Variably Saturated Media

FWCA — Fish and Wildlife Coordination Act

GIS — Geographic Information System

GMS - Groundwater Modeling System

GRR — General Reevaluation Report

HDPE - high density polyethylene

HMTF — Harbor Maintenance Trust Fund

IDIQ — Indefinite Delivery / Indefinite Quantity

ITR — Independent Technical Review

LCDR - Lieutenant Commander

LORAN - Long Range Radionavigation Station

MCACES — Microcomputer Aided Cost Engineering System
MHHW — Mean Higher High Water (see below for explanation of datums)
MHW — Mean High Water (see below)

MIl — Latest MCACES Version

mllw — mean lower low water (see below)

mlw — mean low water (see below)

MOTSU — Military Ocean Terminal Sunny Point

MPRSA — Marine Protection, Research, and Sanctuaries Act
msl — mean sea level (see below)

MTL — Mean tide level

NAVD 88 — North American 1988 Vertical Datum (see below)
NCDENR — North Carolina Department of Environment and Natural Resources

NCDMF — North Carolina Division of Marine Fisheries
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NECFR — Northeast Cape Fear River

NEPA — National Environmental Policy Act

NGVD 29 — National Geodetic 1929 Vertical Datum (see below)
NMFS — National Marine Fisheries Service

nmi — Nautical Mile

NOI — Notice of Intent

ODMDS - Ocean Dredged Material Disposal Site
O & M — Operations and Maintenance

PA — Preliminary Assessment

PDT — Project Delivery Team

PNA — Primary Nursery Area

ppt — parts per thousand

POC - point of contact

psf — pounds per square foot

PVC — Polyvinyl Chloride

RCRA — Resource Conservation and Recovery Act

SETTLE — modeling application of the Automated Dredging and Disposal
Alternatives Modeling System (ADDAMS) used to predict the effluent total
suspended solids (TSS) concentrations for given confined disposal facility
ponding and flow rate conditions.

SMMP - Site Management and Monitoring Plan

TSS — Total Suspended Solids

USACE — U.S. Army Corps of Engineers

USACE-HQ — U. S. Army Corps of Engineers, Headquarters
USCG - U.S. Coast Guard

USEPA — U.S. Environmental Protection Agency
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USFWS — U.S. Fish and Wildlife Service
UTEXAS4 — Slope stability modeling program developed at University of Texas at Austin

WRDA — Water Resources Development Act

VERTICAL DATUM

A vertical datum is used for measuring the elevations of points on the earth's
surface. Vertical data are either tidal, based on sea levels, gravimetric, based on
a geoid, or geodetic, based on the same ellipsoid models of the earth used for
computing horizontal datums.

In common usage, elevations are often cited in height above sea level; this is a
widely used tidal datum. Because ocean tides cause water levels to change
constantly, the sea level is generally taken to be some average of the tide
heights. Mean lower low water — the average of the lowest points of a semi-
diurnal tide reached on each day during a measuring period of several years —
is the datum used for measuring water depths on some nautical charts, for
example; this is called the chart datum. While the use of sea-level as a datum is
useful for geologically recent topographic features, sea level has not stayed
constant throughout geological time, so is less useful when measuring very long-
term processes.

A geodetic vertical datum takes some specific zero point, and computes
elevations based on the geodetic model being used, without further reference to
sea levels. Usually, the starting reference point is a tide gauge, so at that point
the geodetic and tidal datums might match, but due to sea level variations, the
two scales may not match elsewhere. One example of a geoid datum is
NAVD88, used in North America, which is referenced to a point in Quebec,
Canada.

The graphic below, which contains datum information from Southport, NC, is
provided as an example of the relative values of the various vertical datums. The
correlation between vertical datums varies from location to location.
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———= MHHW = 4.73 feet (1.442 meters)

=== MHU = 4.40 feet (1.341 meters)
4
3

-—-= NAVDES = 2.78 feet (0.347 meters)

--— MTL = 2.28 feet (0.695 meters)
e

—-—= NGVYD29 = 1.68 feet (0.512 meters)
il

——= MLW = 0.15 feet (0.046 meters)
0 === MLLW = 0.00 feet (0.000 meters)
-1

Elevation Information, Station ID #8659084, Southport, NC
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
P.O. BOX 1890
WILMINGTON. NORTH CAROLINA 28402-1890

REPLY TO
ATTENTION OF: December 7, 2005

Environmental Resources Section

Dear Sir or Madam:

The U.S. Army Corps of Engineers, Wilmington District, (Corps) is initiating work on
the Wilmington Harbor Dredged Material Management Plan (DMMP). The purpose of
the DMMP is to address long-term (20-year) maintenance and management of the
dredged material from Wilmington Harbor, (see enclosed map). The DMMP studies will
require data collection, compilation, analyses, evaluations, surveys, mapping,
coordination, reporting, and management necessary to address the major alternatives
and to coordinate a DMMP report. For planning purposes, data collection will be
conducted in the first year, and data analysis, preliminary design, and the National
Environmental Policy Act (NEPA) process will be conducted during the last 2 years. At
this time we are inviting your participation in project planning through the scoping
process and are requesting comments from agencies, interest groups and the public to
identify significant resources, issues of concern and recommendations for studies
considered necessary. Comments received during the scoping process will be
considered as we conduct our studies and identify potential inputs on environmental
quality. These items will be addressed, as appropriate, in the NEPA document, which
Is anticipated to be an Environmental Impact Statement (EIS).

Initially, 33 alternatives were listed as a result of a brain storming effort with the
Corps of Engineers Project Delivery Team (PDT) members. After initial evaluation, the
following 12 alternatives were considered potentially feasible and warranted further
evaluation during the study. Some of the remaining 12 alternatives could have
significant adverse impacts and high costs and may be eliminated early in the study
after a preliminary cost estimate is conducted. Below is a brief description of the 12
alternatives.

1. Dredging Management Study. A study that would evaluate dredging requirements
based on navigational, environmental and economic considerations and provide
recommendations to improve maintenance dredging efficiency. This study would
also investigate the feasibility of installing training walls to create scour and reduce
dredging volume.

2. Management Plan for Eagle Island and other upland disposal sites, including cell
rotation, dike raises, water control, and inventory of environmental resources on

Corps property.
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New confined disposal facilities on Eagle Island by expansion northward. Two
sites will be considered: first, a previously diked area that has not been used for
disposal, and second, the remainder of Corps property that is not diked.

In order to obtain an economic load, overflow occurs with normal hopper and
spider barge dredging operations. This overflow process reduces the silt/clay
content in the dredged material. Historically, if the original sediment silt/clay
content was greater than 10 percent, the dredged material was disposed in the
ODMDS. Monitoring needs to be performed to determine if the overflow process
reduces the silt/clay content to the point that the dredged material could be
pumped out to area beaches. Currently the Corps has approval to overflow in the
area from Upper Brunswick Channel downstream. The Corps cannot use hopper
dredge with overflow in the area from Fourth East Jetty Channel thru the
Anchorage Basin, because of potential impacts to adjacent primary nursery areas.

New Eagle Island type confined disposal facility (CDF) in MOTSU buffer area at
Carolina Beach. If the soils are suitable, a series of borrow sites could be
excavated with the material used to renourish Carolina or Kure Beach projects.
The borrow sites would be backfilled with dredged material. If the soils are not
suitable for beach nourishment, a conventional CDF could be constructed.

Sand recycling at CDF / Islands 3, and 4, near Snows Marsh.

Sand recycling from a borrow hole in the Reaves Point to Snows Marsh Channels.
This material could be used for beach nourishment borrow sites.

Capacity restoration at Eagle Island and other existing CDFs by ocean disposal
and/or beneficial use such as beach disposal.

Dike restoration/rehab at all existing CDFs (river islands). For sites like Islands 8
or 10, (near Snows Cut) restore the original footprint on the channel side, and
create ecosystem restoration feature such as a rock sill similar to Festival Park.

New CDF at Loran site near Snows Cut, if it becomes available. Other agencies,
such as the North Carolina State Ports and New Hanover County, have expressed
an interest in the Loran site.

Open water site mid-harbor near Snows Cut, 100-200 acres. Expanding Island 8
may reduce the required footprint. A mid-harbor site could possibly be done in
conjunction with a new disposal area being proposed by MOTSU.
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12. Sand Management Plan, including the creation of a littoral zone disposal site for
recycling sand to the beach. The Wilmington Harbor sand management plan indicates
sandy material goes to Bald Head or Caswell Beach. However, small quantities of sand
not pumped to either location could be placed in a corner of the ODMDS, or in a borrow
site for the Brunswick County Beaches project.

The NEPA document will be prepared in accordance with the requirements of the
National Environmental Policy Act of 1969, as amended, and will address the project's
relationship to all applicable Federal and State laws and Executive Orders. Significant
resources known to occur in the study area include marine and estuarine resources;
threatened and endangered species; terrestrial resources; human resources (including
socioeconomic, recreational and esthetic resources); and cultural resources. Potential
impacts on these resources, water quality, shore processes and any potential
hazardous and toxic waste (HTW) sites in the study area will be fully addressed in the
EIS. Should there be other issues that you believe should be discussed in the EIS,
please take this. opportunity tc bring-them to our attention.

Responses received during the scoping process may result in coordination with
individuals or agencies on an as-needed basis to discuss certain issues. I[n order to
effectively address any concerns that are raised, we need your input no later than
January 13, 2006. Should you have any questions regarding the project, please
contact Ms. Jenny Owens, Environmental Resources Section, at (910) 251-4757.

G, e

W. Coleman Long
Chief, Planning and
Environmental Branch

Sincerely,

Enclosure
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North Carolina
Department of Administration

Michael F. Easley, Governor Gwynn T. Swinson, Secretary
December 15, 2005

Ms. Jenny Owens
Department of the Army

¢/o Wilmington Dist Corp of Engineers
PO Box 1890
Wilmington NC 28402-1890

Dear Ms. Owens:

Subject: Scoping - Intial work on the Wilmington Harbor Dredged Material Management Plan
(DMMP)

The N. C. State Clearinghouse has received the above project for intergovernmental review. This
project has been assigned State Application Number 06-E-0000-0197. Please use this number with
all inquiries or correspondence with this office.

Review of this project should be completed on or before 01/15/2006 . Should you have any
questions, please call (919)807-2425.

Sincerely,

%‘/r) gdgﬁ—

Ms. Chrys Baggett
Environmental Policy Act Coordinator

Mailing Address: Telephone: (919)807-2425 Location Address:
1301 Mail Service Center Fax (919)733-9571 116 West Jones Street
Raleigh, NC 27699-1301 State Courier #51-01-00 Raleigh, North Carolina

e-mail: Chrys.Baggett@ncmail.net

An Equal Opportunity/Affirmative Action Employer
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North Carolina
Department of Administration

Michael F. Easley, Governor Gwynn T. Swinson, Secretary
January 19, 2006

Ms. Jenny Owens

Department of the Army

c/o Wilmington District Corps of Engineers
P.O. Box 1890

Wilmington, NC 28402-1890

Dear Ms. Owens:

Re:  SCH File # 06-E-0000-0197; Scoping; Initial work on the Wilmington Harbor Dredged Material
Management Plan (DMMP)

The above referenced environmental impact information has been submitted to the State Clearinghouse
under the provisions of the National Environmental Policy Act. According to G.S. 113A-10, when a
state agency is required to prepare an environmental document under the provisions of federal law, the
environmental document meets the provisions of the State Environmental Policy Act. Attached to this
letter for your consideration are the comments made by agencies in the course of this review.

If any further environmental review documents are prepared for this project, they should be forwarded to
this office for intergovernmental review.

Should you have any questions, please do not hesitate to call.

Sincerely,

Ms. Chrys Baggett
Environmental Policy Act Coordinator

Attachments

cc: Region O

Mailing Address: Telephone: (919)807-2425 Location Address:

1301 Mail Service Center Fax (919)733-9571 116 West Jones Street
State Courier #51-01-00 Raleigh, North Carolina

Raleigh, NC 27699-1301
e-mail Chrys.Baggeti@ncmail net

An Equal Opportunity/Affirmative Action Employer



A

I st
r 3

NCDENR

North Carolina Department of Environment and Natural Resources
William G. Ross Jr., Secretary

Michael F. Easley, Governor

)
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P
MEMORANDUM o
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R
T Chrys Baggett
State Clearinghouse
FROM: Melba McGee;g%/
Environment Review Coordinator
SUBJECT: 06-0197 Scoping, Proposed Wilmington Harbor Dredged Material
Management Plan, City of Wilmington
DATE: January 12, 2006

The Department of Environment and Natural Resources has reviewed the
proposed information. The attached comments are for the applicant’s

information.

Thank you for the opportunity to review.

Attachments

| | | ' One ;
1601 Mail Service Center, Raleigh, North Carolina  27699-1601 NorthCarolina
Phone: 919-733-4984 \ FAX: 919-715-3060 \ Internet: www.enr.state.nc.us/ENR/ /Vdfllfﬂ//y

An Equal Opportunity / Affirmative Action Empioyer - 50 % Recycled \ 10 % Post COGLLFEI’ Paper



North Carolina Department of Environment and Natural Resources

Division of Coastal Management
Michael F. Easley, Govemor Charles S. Jones, Director William G. Ross Jr., Secretary

January 10, 2006

Melba McGee

Environmental Coordinator

Office of Legislative & Intergovernmental Affairs
Department of Environment and Natural Resources
1601 Mail Service Center

Raleigh, NC 27699-0001

SUBJECT: Comments Regarding the Proposed Wilmington Harbor Dredged Material
Management Plan, City of Wilmington, New Hanover County, North Carolina
(SCH#06-0197, DCM#20060001)

Dear Ms. McGee:

Thank you for the opportunity to review and provide comments on the proposed Wilmington Harbor
Dredged Matenial Management Plan (DMMP) mn Wilmington, New Hanover County, North Carolina.
The project proponent for this project is the US Army Corps of Engineers (Corps). The intent of the
proposed DMMP is to address long-term (20-year) maintenance and management of the dredged
material from Wilmington Harbor. The purpose of this review is to identify the environmental and
regulatory 1ssues that the proposed DMMP will need to evaluate.

» The proposed action (the development of the DMMP) will be subject DCM consistency
review under the Federal Coastal Zone Management Act of 1972 as amended. Pursuant to
15 CFR 930.37 a Federal agency may use its NEPA documents as a vehicle for its consistency
determination provided that all the requirements of 15 CFR 930.39 are met by the NEPA
document. We would encourage the Corps to visit DCM’s webpage at
http://www.nccoastalmanagement.net/Permits/consist htm for additional details and
submission samples.

e The purpose of the DMMP is to implement a management plan for the handling of dredged
material from Wilmington Harbor. As such, the proposed dredging and disposal operations
must be consistent with NC Dredge and Fill Law, which 1s a part of the State’s coastal
management program. We would encourage the Corps to visit DCM’s webpage at
http://decm2 enr state nc.us/Rules/dredgefill htm to obtain specific details regarding this law.
Of particular importance is the requirement that beach quality sand be deposited on beaches
within the near-shore littoral system. We would encourage the DMMP to include provisions

400 Commerce Avenue, Morehead City, North Carolina 28557-3421
Phone: 252-808-2808 \ FAX: 252-247-3330\ Internet: www.nccoastalmanagement.net

An Equal Opportunity \ Afirmative Acfion Er@b?er - 50% Recycled\ 10% Post Consumer Paper



for the deposition of beach quality material at feeder sites to promote the natural migration of
sand.

One of the potential alternatives identified for consideration in the Corps’ scoping letter is a
“Sand Management Plan”. Based on the implications of this alternative, DCM would
encourage the Corps to expand the management objective of the DMMP to view dredging and
disposal as one integrated operation rather than as two discrete events. Integrating dredging
and disposal operations into one continuous process would be akin to implementing a
Just-In-Time (JIT) processing methodology. The business community utilizes JIT as a means
improving efficiency by balancing production (dredging) with the finished product (beach
deposition) and to minimize inventory storage (disposal sites such as Eagle Island).

The Corps’ letter soliciting comments states “The DMMP studies will require data collection,
compilation, analyses, evaluations, surveys, mapping, coordination, reporting, and
management necessary to address the major alternatives and fo coordinate a DMMP report.”
DCM recognizes that the purpose of the Corps’ letter is focused on soliciting comments and
that the tasks listed above are illustrative of what is planned. Even so, DCM recommends that
scope of each of these activities in the DMMP be further defined. For example, in the
preceding bullet point, we recommend viewing the dredging operation from the perspective of
a Just-In-Time process methodology. What this means, in terms of “require data collection,
compilation, analyses, evaluations, surveys, mapping, coordination, reporting, and
management necessary” 1s that the estimated quantities of sand production resulting from
dredging operations must be compared to the quantity of sand demand developed from a
prioritized list of beaches requiring beach deposition. Additional considerations include, a
sampling program and a materials handling program. The sampling program is required to
identify whether the material to be dredged would be useful for beach deposition. A material
handling program is required to assure that beach quality material is kept separate from
material that would not be suitable for beach deposition. Finally a real-time monitoring
program (quality control) is required to assure that the material that is being deposited onto the
beaches is beach quality material.

DCM recognizes that Wilmington is an active port and that periodic maintenance dredging 1s
necessary to maintain the functionality of the shipping channels. Nevertheless, to demonstrate
compliance with the State’s coastal management program', DCM recommends that the
DMMP evaluate the impact of the proposed dredging/storage/disposal operations on:
Outstanding Resource Waters” (ORW), Primary Nursery Areas’ (PNA), Submerged Aquatic
Vegetation® (SAV), shellfish beds, sea turtles, and shorebirds. Furthermore, DCM
recommends that the DMMP provide a table of typical project moratorium periods with an
evaluation of which moratorium periods would apply to proposed dredging/storage/disposal
operations.

DCM recommends that a biological assessment be prepared to identify biological constraints
(such as wetlands, endangered species habitat, and/or construction moratorium periods) and to
recommend mitigation measures for minimizing unavoidable impacts. Pursuant to

W9

15A NCAC 07H .208(b)(1) requires that navigation channels be aligned to avoid damaging biological resources.
Additionally, should maintenance dredging be potential harmful to biological resources, the applicant must
derhonstrate conformance with the requirements of 15A NCAC 07H .208(bX1Xj)

15A NCAC 07H .208(a)4)

15ANCAC 07H .208(a)3)

15A NCAC 07H .208(a)6)

Glgge: 2
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15A NCAC 07M .0700 of Chapter 7 of Title 15A of North Carolina’s Administrative Code,
DCM may only approve a project where there is no reasonable or prudent altemate design or
location for the project that would avoid the losses to be mitigated.

DCM encourages the Corps to include in the DMMP a separate section that summarizes all
mitigation measures that will be implemented as part of the DMMP. Providing a section
devoted to summarizing the mitigation requirements facilitates the ability of readers to
identify the mitigation measures that will be implemented.

The proposed project may require other State approvals, such as a 401 Water Quality
Certification, Stormwater Plan, and/or an Erosion and Sediment Control Plan. DCM
recommends that the proposed DMMP have a section that discusses the necessity for other
State approvals and/or permits. DCM encourages the Corps to obtain any required State
permits prior to submitting the consistency determination.

Thank you for your consideration of the North Carolina Coastal Management Program

Sincerely,

A

Stephen Rynas, AICP
Federal Consistency Coordinator

Doug Huggett, Division of Coastal Management
Jim Gregson, Division of Coastal Management

Bage: 3



NCDENR

North Carolina Department of Environment and Natural Resources

Michael F. Easley, Governor William G. Ross Jr., Secretary

January 10, 2006

MEMORANDUM
TCH Melba McGee
’ ne
FROM: Harry LeGrand, Natural Heritage Program

SUBJECT:  Wilmington Harbor Dredged Material Management Plan (DMMP); Brunswick
and New Hanover counties

REFERENCE: 06-0197

The Natural Heritage Program has numerous locations of several rare species and significant
natural areas in the vicinity of the project. The following rare species are known to occur in the
river within the project area:

Shortnose sturgeon (4cipenser brevirostrum), Federal and State Endnagered

West Indian manatee (7Trichechus manatus), Federal and State Endangered

American alligator (4lligator mississippiensis), Federal Threatened due to Similarity of
Appearance, and State Threatened

Carolina diamondback terrapin (Malaclemys terrapin centrata), State Special Concern

Several rare birds nest on dredge islands within the river:
gull-billed tern (Sterna nilotica), State Threatened
black skimmer (Rynchops niger), State Special Concern
common tern (Sterna hirundo), State Special Concern
least tern (Sterna antillarum), State Special Concern
brown pelican (Pelecanus occidentalis), State Significantly Rare

Several of the bird nesting islands in the lower part of the river are Registered Natural Heritage
Areas; these are a series of islands along the coast protected by agreement between the N.C.
Wildlife Resources Commission and the Department of Environment and Natural Resources.
These islands are:

NC-BW-039-35 (Unnamed Cape Fear River #2),

NC-BW-039-36 (Unnamed Cape Fear River)

NC-BW-039-37 (South Pelican Island)

NC-NH-039-32 (Ferry Slip Island)

1601 Mail Service Center, Raleigh, North Carolina 27639-1§8L10 - One -
Phone: 9167334984 FAX 919.715-3060 « Intemet: www.enr state.nc.us %%E{;?}};ﬂ
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Our Program is most concerned about location and timing of dredge material placement. First,
we are concerned about the possibility of disposal of dredge material on Corps property on Eagle
Island that is not diked. All or some of this land may be marshland. Two rare butterflies occur
in the marshes on Eagle Island — the rare skipper (Problema bulenta) and the Dukes” skipper
(Euphyes dukest). The former is a Federal Species of Concern, with all state records from the
freshwater marshes in the Wilmington area. Dredge material disposal in the Eagle Island vicinity
should be done into existing diked areas. If this is not feasible, then multi-agency (Federal and
State) coordination and consultation will be needed before new areas on Eagle Island should be
used for dredge disposal.

The Corps of Engineers is part of a multi-agency colonial nesting waterbird group, headed by the
N.C. Wildlife Resources Commission. The Corps has an important role in providing much-
needed sand (dredge material) for various natural and man-made islands along the coast that are
used by gulls, terns, skimmers, and other birds. From time to time, these islands become badly
eroded, and new sand is needed for birds to continue to nest on the islands. Thus, the Corps
should address this issue in the DMMP and make sure that these islands, especially the ones that
are Registered, be maintained with sand re-nourishment at the appropriate time.

Sand re-nourishment along beaches should also be coordinated with various Federal and State
agencies, in regarding to nesting by sea turtles, especially the Federal and State Threatened
loggerhead (Caretta caretta). The Federal and State Threatened piping plover (Charadriis
melodus) also frequents beaches in the study area, primarily during migration and the winter
season.

You may wish to check the Natural Heritage Program database website at
<www.ncsparks.net/nhp/search.html> for a listing of rare plants and animals and significant
natural communities in the county and on the appropriate topographic quad maps. Please do not
hesitate to contact me at 919-715-8697 if you have questions or need further information.

Enclosures

Ge: Dave Allen, N.C. Wildlife Resources Commission
Sue Cameron, N.C. Wildlife Resources Commission

G-11
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NCDENR Department of Environment and Natural Resources

Reviewing Office: Lm

INTERGOVERNMENTAL REVIEW - PROJECT COMMENTS

After review of this projectit has been determined that the DENR permit(s) and/or approvals indicated may need to be obtained in order for this
to comply with North Carolina Law. Questions regarding these permits should be addressed to the Regional Office indicated on the reverse of thi
All applications,information and guidelines relative to these plans and permits are available from the same Regional Office.

Project Number:éé-— OZf 2 Due Date: / zé

PERMITS SPECIAL APPLICATION PROCEDURES or REQUIREMENTS Normal Proce:
(Statutory Tim
D Permit to construct & operate wastewater treatment Application 90 days before begin construction or award of construction
facilities, sewer system extensions & sewer systems contracts. On-site inspection. Post-application technical conference usual. SBdags
not discharging into state surface waters. (90 days;
D NPDES-permit to discharge into surface water and/or Application 180 days before begin activity. On-site inspection preapplication
permit to operate and construct wastewater facilities conference usual. Additionally, obtain permit to construct wastewater treatment 90-120 de
‘' discharging into state surface waters. facility-granted after NPOES. Reply time, 30 days after receipt of plans or issue (N/A)
of NPDES permit-whichever is later.
Water Use Permit Preapplication technical conference usually necessary 30 days
(N/A)
Well Construction Permit Complete application must be received and permit issued prior to the 7 days
installation of a well. (15 days)
(1| Oredgeand Fill Permit Application copy must be served on each adjacent riparian property owner.
On-site inspection. Preapplication conference usual. Filling may require Easement 55 days
- to Fill from N.C.Department of Administration and Federal Dredge and Fill Permit. (30 days]
D Permit to construct & operate Air Poliution Abatement
facilities and/or Emission Sources as per 15 A NCAC N/A 60 days’
{2Q.0100, 2Q.0300, 2H.0600)
D Ar{y open burning associated with subject proposal
must be in compliance with 15 A NCAC 2D.1900
(| Demolitionor renovations of structures containing
7 asbestos material must be in compliance with
15 ANCAC20.1110 (a) (1) which requires notification N/A 60 days
and removal prior to demolition. Contact Asbestas (90 days)
Control Group 919-733-0820.
D Complex Source Permit required under 15 A NCAC
20.0800
D The Sedimentation Pollution Controt Act of 1973 must be properly addressed for any land disturbing activity. An erosion & sedimentation 20 days
control plan will be required if one or more acres to be disturbed. Plan filed with proper Regional Office (Land Quality Section) at least 30 (30 days)
days before beginning activity. A fee of $50 for the first acre or any part of an acre.
(| TheSedimentation Poliution Control Act of 1973 must be addressed with respect to the referenced Local Ordinance. 30days
D Sedimentation and erosion contral must be addressed in accordance with NCOOT's approved program. Particular attention should be
given to design and installation of appropriate perimeter sediment trapping devices as well as stable stormwater conveyances and outlets.
D Mining Permit On-site inspection usual. Surety bond filed with DENR. Bond amount varies with
type mine and number of acres of affected land. Any are mined greater than 30 days
one acre must be permitted. The appropriate bond must be received before (60 days)
the permit can be issued.
{Q| North Carolina Burning permit On-site inspection by N.C. Division of Forest Resources if permit exceeds 4 days 1day
(N/A)
D Special Ground Clearance Burning Permit-22 counties On-site inspection by N.C. Division of Forest Resources required "if more than five 1 day
in coastal N.C.with organic soils. acres of ground clearing activities are involved. Inspections should be requeste d (N/A)
at least ten days before actual burn is planned.*
-~ ' N/A 90-120da



PERMITS SPECIAL APPLICATION PROCEDURES or REQUIREMENTS Ne  -ocess
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(| Dam Safery Permit If permit required, application 60 days before begin constructicn. Applicant
must hire N.C. qualified engineer to: prepare plans,inspect construction, certify
construction is according to DENR approved plans. May also require permit under
mosguito control program, and a 404 permit from Corps of Engineers. 30 days
Aninspecsion of site is necessary to verify Hazard Classification. A minimum 60 days)
fee of $200.00 must accompany the application. An additional processing fee
based on 2 percentage or the total project cost will be required upon completion.

D Permit to drill exploratory oil or gas well File surety bond of §5,000 with DENR running to State of N.C. conditional that any 10 days
well opened by drill operator shall, upon abandonment, be plugged according (N/A{
to DENR rules and regulations.

D Geophysical Exploration Permit Application filed with DENR at least 10 days prior toissue of permit. Application 10 days
by letter. No standard application form. ; (N/A)

D State Lakes Construction Permit Application fees based on structure size is charged. Must include descriptions 15-20days
& drawings of structure & proof of ownership of riparian property. (N/A)

401 Water Quality Certification o ' N/A 55 days
(130 days)

D Ci\MA Permit for MAJOR development $250.00 fee must accompany application 60 days
(130 days)

[:] CAMA Permit for MINOR de@elopmem $50.00 fee must accompany application 22days
(25 days)

D Several geodetic monuments are located in or near the project area. If any monument needs to be moved or destroyed, please notify:
N.C. Geodetic Survey, Box 27687 Raleigh, N.C. 27611

D Abandonment of any wells,if required must be in accordance with Title 15A. Subchapter 2C.0100.

D " Notification of the proper regional office is requested if “orphan” underground storage tanks (USTS) are discovered during any excavation operation.

Q! Compliance with15A NCAC 2H 1000 (Coastal Stormwater Rules) is required. 45da

(N/A
* Other comments (attach additional pages as necessary, being certain to cite comment authority)

REGIONAL OFFICES
Questions regarding these permits should be addressed to the Regional Office marked below.
O Asheville Regional Office [J Mooresviile Regional Office O Wilmington Regional O ffice
59 Woodfin Place 919 North Main Street 127 Cardinal Drive Extension
Asheville,N.C.28801 Mooresville, N.C.28115 Wilmington, N.C. 28405 .
(828) 251-6208 ' (704) 663-1699 (910) 395-3500 o o g
a Fayettevillé"Reéiohil.Ofﬁce O Raleigh Regional Office [J Winston-Salem Fié:gilanal Office
225 Green Street, Suite 714 3800 Barrett Drive, P.O.Box 27687 585 Waughtown Street
Fayetteville,N.C. 28301 Raleigh, N.C.27611 Winston-Salem,N.C.27107
(910) 486-1541 (919)571-4700 (336) 771-4600

0 Washington Regional Office
943 WasthaEl%quare Mall
Washington, N.C.27889
(752) 046-R481

;
(




NORTH CAROLINA STATE CLEARINGHOUSE
‘ DEPARTMENT OF ADMINISTRATION

‘ INTERGOVERNMENTAL REVIEW

STATE NUMBER: 06-E-0000-0197
DATE RECEIVED: 12/15/2005
AGENCY RESPONSE: 01/10/2006
REVIEW CLOSED: 01/15/2006
MS RENEE GLEDHILL-EARLEY
CLEARINGHOUSE COORD
DEPT OF CUL RESOURCES
ARCHIVES-HISTORY BLDG - MSC 4617
RALEIGH NC

REVIEW DISTRIBUTION

CAPE FEAR COG

CC&PS - DEM, NFIP

DEHNR - COASTAL MGT

DENR LEGISLATIVE AFFAIRS
DEPT OF AGRICULTURE

DEPT OF CUL RESOURCES
DEPT OF TRANSPORTATION

PROJECT INFORMATION

APPLICANT: Department of the Army

TYPE: National Environmental Policy Act

ERD: Scoping

JESC: Intial work on the Wilmington Harbor Dredged Material Management Plan (DMMP)

The attached project has been submitted to the N. C. State Clearinghouse for
intergovernmental review. Please review and submit your response by the above
indicated date to 1301 Mail Service Center, Raleigh NC 27699-1301.

If additional review time is needed, please contact this office at (919)807-2425.

HO6

AS A RESULT OF THIS REVIEW THE FOLLOWING IS SUBMITTED:

[:] NO COMMENT

Egﬁ\COMM S ATTACEED
SIGNED BY: ' %Mw/w

- l/é/@@ S Q,

~ "N
Lo 93
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NCDENR
North Carolina Department of Environment and Natural Resources

Michael F. Easley, Governor Division of Marine Fisheries Preston P. Pate Jr., Director
William G. Ross Jr., Secretary

A

MEMORANDUM

TO: Melba McGee
) Office of Legislative and Intergovernmental Affairs

FROM:  Mike Stree/%/

DATE: January 6, 2006

SUBJECT: US Army Corps of Engineers — Wilmington District
Wilmington Harbor Dredged Material Management Plan
Project No. 06-0197 — New Hanover County

Attached is the Divisions’ reply for the above referenced project. If you have any
questions, please do not hesitate to contact me.

MS/sw

3441 Arendell Street, P.O. Box 769, Morehead City, North Carolina 28557 One )
Phone: 252 726-7021\FAX: 252 727-5153-IRtemet: www.ncdmf.net %%2;;’}};3
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. Department of Environment and Natural Resources
) Office of Legislative and Intergovernmental Affairs
Project Review Form

=

Thers County: Date Reccived: Datz Resposse Due (frm d;mﬂunc):
Ow -0 NEW HANOVER ialac/os 1{10/06
ECEIYE
M
DEC2 1 2

is prO_]OCt-lS being reviewed as indicated below: | \ e DMF-HAB!IAT

‘egional Office Regional Office Arca In-House Review

1 Asheville \ o Air D Soil & Water ){’ﬁiaﬁnc Fisheries

v
3 Faycttcvm: ; \a Water %Iozstal Management :
3 I\l/‘{o;);c;,s.viﬂ_c o Groundwater \ Wildlife % Water Resources
R ) DTEVE EVERHART :

0 Raleigh '|'® Land Quality Engineer b Environmental Health

0 Washington D Recreafional Consultant D Forest Resources D Solid Was’tc. Mgmt
v "Mnéon D Land Resources O Radiation Protection

r ;ton—Salcr_n 0 Parks & Recreation D Other

o Water Quality ‘ |
O Groundwater
| D Alr Quality
Manager Sign-OffRegion: Dae: | Lo-House Reviewer/Agency:

\V/3/0%

| Response (check all applicablc)

1
, D No objection to project as proposed.

|
|

D No Comment

D Insufficient information to complete review

Gﬁ(sp@ciﬁ or attach comments) %7\5 P J\YJ\\ Q W m
po0T
RETURNTO:
Melba McGee

Environmental Coordinator

Office of Legislative &3rl@governmentsl Affairs =™

&
Y
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Department of Environment and Natural Resources
Office of Legislative and Intergovernmental Affairs
Project Review Form

)j.r “ber County. Datc Reccived: Date Respoase Due (firm deadlipe):
Ov 3N NEWHANOVER ialav/os #1{10/06

is project is being reviewed as indicated below:

cgional Officc Regional Officec Arca - In-House Rcvicw
J Asheville \ L e AR O Soil & Water )'{K/{aﬁnc Fisheries . R
g o B B
3 Faycttcv':ﬂ: v \a Water &(Coustal Management C .
| Moorcsvﬂlc No Groundwater W Wildlife - o Water Resources
S DOTEVE EVERHART
O Raleigh '|'w Land Quality Engineer , | * ¥ Environmentsl Health
] Waslhlng‘ﬁon O Recreafional Consultant tl Forest Resources O Solid Was't; Mgmt
D WMéon O Land Resources | D Radiation Protection
y ton—Salcrp ¥ Parks & Recreation

B Water Quality

O Groundwater

D Air Quality

|

Manager Sign-OffRegion: Date;
‘ / / /06

| Response (check all applicablc) / LUE ﬁ/m /74//95 tN7TED T
0 No objection t ject roposed. . ; 7
o objection 1o project as prop THE SR TE pﬁf&&/ﬂ/%m ¢

%(‘No Comment
o TEFF7IT .
D Insufficient information to complete review

0 Other (specify or attach comments)

S%

e

— | " RETURN TO:
" Melha McGee
_ Environmental Coordinator ‘
Office of Legislative & ﬁtﬂovammcnul Affairs "




North Carolina Department of Cultural Resources

State Historic Preservation Office
Peter B. Sandbeck, Administrator

Michael F. Easley, Govemnor Office of Aichives and History
Lisbeth C. Evans, Secretary Diwvision of Historical Resources
David Brook, Director

Jeffrey J. Crow, Deputy Secretary
January 11, 2006

W. Coleman Long

Planning and Environmental Branch
Department of the Army

\Wﬂmingcon District, Corps of Engineers
P.O. Box 1890

Wilmington, NC 28402-1890

RE: Wﬂﬂﬁngton Harbor Dredged Material Management Plan, New Hanover County,‘ ER 05-2854

Dear Mr. Long:

We appreciate your invitation to patticipate in the planning phase of the Wﬂmmgton Harbor Dredged
Material Management Plan (DMMP). As stated in your letter of December 7, 2005, significant cultural
resources may be affected by the proposed options, particularly those that involve creating new disposal areas
or increasing the footprnt of existing disposal areas. We look forward to working with your agency to identify
cultural resources that are in jeopardy and to formulate a plan to minimize or mitigate for these impacts.

The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 CFR

Part 800.

Thank you for your cooperation and consideration. If you have questions concerning the above comment
please contact Renee Gledhill-Earley, environmental review coordinator, at 919 733 4763. In all future
communication concerning this project, please cite the above referenced tracking number.

Sincerely,

%P@an%%

Locaton Mailing Address Telephone/Fax
ADMINISTRATION . 507.N. Blount Sweet, -Raleigh NC = 7~ . 4617 Mail Service Cénter, Raleigh NC'27699-4617 (919)733-4763/733-8653
RESTORATION 515 N. Blount Strect, Raleigh NC~~ ~ 4617 Mail Service Center, Raleigh NC 27699-4617 (919)733-6547/715-4801

SURVEY & PLANNING ~ T -~ T515.N.-Bléunt Street, Rzleigh, NC 4617 I‘éz.ﬂ Service Center, Raleigh NC 276994617 (919)733-6545/715-4801



HUNTON & WILLIAMS LLP

| POST OFFICE BOX 109
L RALEIGH. NORTH CAROLINA 27602
TEL 919 + 899 « 3000
FAX 919 + 833 + 6352

CHARLES D. CASE
DIRECT DIAL: 919-899-3045
EMAIL: ccase@hunton.com

December 30, 2005 FILE NO: 67336.2

Via E-Mail
and regular mail

Ms. Jenny Owens

US Army Corps of Engineers
Environmental Resources Section
Wilmington Regional Office

Post Office Box 1890

Wilmington, North Carolina 28402-1890

Re:  Comments on the Wilmington Harbor DMMP
Dear Ms. Owens:

On behalf of the Village of Bald Head Island (the “Village”), we want to express our
appreciation for being able to attend the recent meeting on the Dredge Material Management
Plan (“DMMP”) and being invited to provide comments on the scoping materials and other
information and issues that have been distributed and raised with respect to the DMMP. The
Village has a vital interest in the Wilmington Harbor deepening project (the “Project”),
including the configuration of the project channel and the handling of the dredged materials
under the DMMP. Jon Middleton, the Village Manager, signed up to be included on the
"stakeholders" meeting group, which we understand has as its purpose discussing the issues
related to the creation of an acceptable DMMP. The Village has been in contact with the Corps
over the past number of years concerning its varied interests in the Project, which we will not
trv to summarize or reiterate in their entirety in this letter. However, there are several specific
issues and concerns that the Village would like to emphasize at this time.

The Village urges the Corps in the strongest terms that the Corps utilize all appropriate
dredge materials from the Project for beach renourishment and building. It should not make
any difference that the Project has as its primary purpose the improvement of the Wilmington
Harbor and Lower Cape Fear River channel. To the extent that the Project produces materials
appropriate for beach renourishment or supplementation, the materials should be utilized for
those purposes. The Corps should exhaust all possibilities for such uses of the materials, even
if doing so would result in a higher cost for the handling of those materials or the Project as a
whole, as envisioned by the Policy Statements contained in 15A NCAC 07M.1101 and 1102
(copy attached for convenient reference).

ATLANTA BANGKOK BEUING BRUSSELS CHARLOTTE DALLAS KNOXVILLE
LONDON McLEAN MIAMI NEW YORK NORFOLK RALEIGH RICHMOND SINGAPORE WASHINGTON

v@w.‘lflgloncom



HUNTON&
WILLIAMS

Ms. Jenny Owens
December 30, 2005
Page 2

This presumption for use of appropriate dredge material for renourishment purposes
should be especially strong where the Project is or might be causing or contributing to the
conditions that would be mitigated by the renourishment. Specifically, as it has maintained in
the past, the Village continues to believe that various aspects of the Project have caused,
exacerbated and otherwise contributed to erosion of the beach areas of Bald Head Island,
particularly the south and west areas that are closest to and being influenced by the new wider
and deeper channe] created by the Project.

This presumption for use of appropriate dredge material for renourishment purposes is
further enhanced by the premise of the DMMP, which we understand to be that the Corps has
concluded that it cannot currently demonstrate sufficient spoils capacity for the Project and
changes that might be made in the Project in the near future. Certainly, the best way to
maximize spoils capacity is for the Corps to make every effort to utilize the dredge material for
renourishment purposes.

The Village looks forward to meeting with the Corps in March to discuss various
issues, including the matters raised in this letter.

Sincerely,

Clk &G

Charles D. Case
Enc.

cc (via email and regular mail, w/enc.):
Sharon Haggett, SAW
Frank Yelverton, SAW
Jonathan M. Middleton, Village of Bald Head Island
Erik J. Olsen, P.E.
Charles S. Baldwin, IV Esq.
George W. House, Esq.

G-20



United States Depairtment of the Interior

FISH AND WILDLIFI. SERVICE
Raleigh Field Orfice
Post Office Box 33726
Raleigh, North Caroling 27636-3726

February 14, 2006

Mr. W. Coleman Long

Chief, Planning and Environment Branch
U.S. Army Corps of Engineers

Post Office Box 1890

Wilmington, NC 28402-1890

Attn: Ms. Jenny Owens, Environmental Resonrces Section
Dear Mr. Long:

This letter responds to your request, by letter dated December 7, 2005, for scoping comments
from U.S. Fish and Wildlife Service (Service) on the Wilmington Harbor Dredged Material
Management Plan (DMMP). The Wilmington District, U. S. Army Corps of Engineers
(Corps) is seeking to develop a 20-year maintenance plan for the Wilmington Harbor - 96
Act Navigation Project in New Hanover and Brunswick Counties, North Carolina, which
extends for over 30 miles from the deep water of the Atlantic Ocean to the State Port at
Wilmington. The DMMP study will require data collection, compilation, analyses,
evaluation, surveys, mapping, coordination, reporting, and management to address the major
alternatives and develop the DMMP report.

This office was involved in planning for the Wilmington Harbor - 96 Act Navigation Project
and provided the Corps with several reports as required by the Fish and Wildlife
Coordination Act (FWCA) (48 Stat. 401, as amended; 16 U.S.C. 661-667d). Service
biologists attended the interagency meeting on the DMMP on December 8, 2005, and the
subsequent planning meeting on January 11, 2006.

During the scoping process the Corps seeks to identify significant resources, issues of
concerns, and recommendations of interest grouns, the public, and the various state and
federal resource agencies. This letter contains early scoping comments in accordance with
the FWCA and section 7 of the Endangered Species Act (ESA) of 1973, as amended (16
U.S.C. 1531-1543). These scoping comments do not constitute the report of the Department
of the Interior as required by Section 2(b) of the FWCA.

Proposed Project

The purpose of the DMMP is to address the maintenance and management of the material to
be dredged from the Wilmington Harbor Navigation Channel over a period of approximately
20 years. Some material in the upper part of the channel is now placed on Eagle Island, a
confined disposal facility in the Cape Fear River near Wilmington. At the January 2006
meeting, the Corps stated that approximately one million cubic yards of material is being
placed on Eagle Island and this quantity may increase.
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Some beach quality material from the central part of the channel can be used for beach
construction in the New Hanover County communities of Kure Beach and Carolina Beach.
In the lower part of the channel, beach quality material removed from the entrance channel
will be placed on the adjacent beaches in order to maintain the sediment balance on both Oak
Island and Bald Head Island. To this end, two out of every three cubic yards of littoral shoal
material removed from the entrance channel will be placed back on Bald Head Island and the
remaining cubic yard placed on east Oak [sland/ Caswell Beach. Maintenance of the channel
1s planned to take place biennially. In order to accomplish this two-to-one distribution, the
littoral shoal material removed from the entrance channel for maintenance would be placed
on Bald Head Island in years 2 and 4 following the construction of the new ocean entrance
channel and on Caswell Beach-Oak Island during year 6. Accordingly, one full maintenance
cycle would take 6 years to complete. Each maintenance operation is expected to involve the
removal and disposal of approximately 1,000,000 cubic yards of beach material.

At the December 2005 meeting, the Corps stated that 33 preliminary alternatives were
initially conceived. However, after initial evaluation only 12 or 13 alternatives were
considered potentially feasible and worthy of further evaluation. At the January 2006
meeting, 18 alternatives were listed, but six were considered unlikely for implementation and
planning now focuses on 12 alternatives. The final DMMP would not necessarily employ a
single alternative over 20 years, but could use more than one alternative.

Federal and State Protected Species

The federally listed species known to occur in New Hanover and Brunswick Counties can be
found on our web site at < http://nc-es.fws.gov/es/countyfr.html >. As planning progresses,
the Corps should consider potential impacts on these species for the two major aspects of the
plan, i.e., the actual dredging and the disposal/storage of the material. Additional data on the
state and federal species which have been reported from these counties or individual U. S.
Geological Survey quads can be found in the Database Search section of the North Carolina
Natural Heritage Program (NCNHP) web site at <
http://www.ncnhp.org/Pages/heritagedata.htm] >.

During actual dredging, the only species under Service jurisdictional would be the West
Indian manatee (7richechus manatus), a federally-endangered mammal. This species has
been reported in the coastal water of New Hanover and Brunswick Counties. The shallow,
estuarine waters of the project area may provide suitable habitat for manatees that move
along the Atlantic Coast during summer months and are seasonal transients in North
Carolina, primarily from June through October. The species moves extensively when in
North Carolina waters and past occurrence records cannot be used to precisely determine the
likelihood that it will be presence at a particular construction site.

To protect manatees in North Carolina, the Service developed guidelines entitled
“Precautions for General Construction in Areas Which May Be Used by the West Indian
Manatee in North Carolina.” These guidelines address all types of in-water construction,
except blasting, and should produce little, if any, additional expense. The guidelines are
intended mainly to ensure that construction personnel are informed that manatees may occur
in the work area, that work should cease if a manatee approaches the work area, work should
not resume until the manatee leaves the work area, and procedures for reporting the death or
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injury of a manatee. These guidelines are available on our web site at < http://nc-
es.fws.gov/mammal/manatee_guidelines.pdf>. The risk to manatees could be reduced to an
acceptable level by the implementation of the Service’s guidelines. The risk would be further
reduced by performing the work during the period of November through May.

Some disposal alternatives may require a consideration of the rough-leaved loosestrife
(Lysimachia asperulaefolia), a federally endangered perennial herb. This species generally
occurs in the ecotones or edges between longleaf pine uplands and pond pine pocosins (areas
of dense shrub and vine growth usually on a wet, peaty, poorly drained soil); on moist to
seasonally saturated sands; and on shallow organic soils overlaying sand. The grass-shrub
ecotone, where rough-leaved loosestrife is found, is fire-maintained, as are the adjacent plant
communities (longleaf pine - scrub oak, savanna, flatwoods, and pocosin). Suppression of
naturally-occurring fire in these ecotones results in shrubs increasing in density and height
and expanding to eliminate the open edges required by this plant. Alternatives such as a new
confined disposal facility (CDF) on Eagle Island, a new CDF in the Military Ocean Terminal
Sunny Point (MOTSU) buffer area near Carolina Beach, or the new CDF at the Loran Site
near Snows Cut may require a consideration of the species.

An alternative which involves either direct or indirect beach construction would necessitate
the consideration of federally listed sea turtles. The species to consider include the
threatened loggerhead (Caretta caretta) and green (Chelonia mydas) sea turtles as well as the
endangered Kemp's ridley (Lepidochelys kempi) and leatherback (Dermochelys coriacea) sea
turtles. Sediment placement during the sea turtle nesting season is likely to adversely affect
the reproductive success of these federally-listed species. Sand disposal operations
conducted during the nesting and hatching season may result in the burial or crushing of nests
or hatchlings as well as the loss of sea turtles through disruption of nesting activity. Any
consideration of sand placement during the sea turtle nesting and incubation period, May 1
through November 15, should include measures to minimize adverse impacts on sea turtle
reproduction.

Beach placement of dredged material should require adequate, pre-disposal analysis to ensure
that the material is compatible with the physical characteristics of the native beach. These
physical characteristics include sand grain size, density, shear resistance, color, heavy
mineral content, and moisture content. The color and organic content of beach sediments can
modify nest temperatures and the nutrient environment, which can result in an altered sex
ratio of the sea turtle hatchlings. In addition, sediments that differ from those of the native
beach can result in beach compaction which may increase false crawls, increase nest digging
time, hinder gas exchange within incubating nests, alter the hydric environment of the nest,
and result in broken eggs from clutches deposited in an egg chamber which is too shallow.
The placement of incompatible material on the beaches may require remedial work to reduce
compaction and eliminate escarpments.

Beach placement would also require the consideration of the threatened Atlantic Coast
population of the piping plover (Charadrius melodus). This shorebird may use beaches in
the lower Cape Fear region for nesting, migration, and overwintering. Nesting piping plovers
within the project area are part of the Atlantic Coast population, and are federally listed as
threatened. Piping plovers nest above the high tide line on coastal beaches; on sand flats at
the ends of sand spits and barrier islands; on gently sloping foredunes; in blowout areas
behind primary dunes (overwashes); in sparsely vegetated dunes; and in overwash areas cut
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into or between dunes. The species requires broad, open, sand flats for feeding, and
undisturbed flats with low dunes and sparse dune grasses for nesting. Piping plovers from
the federally endangered Great Lakes population as well birds from the threatened
populations of the Atlantic Coast and Northern Great Plains overwinter on North Carolina
beaches.

The Service has designated areas along the North Carolina coast as critical habitat for
wintering populations of the species. Details of piping plover critical habitat can be found in
the Federal Register, Vol. 66:36038-36136 (July 10, 2001). Two areas of critical habitat
occur near the lower Cape Fear: Unit NC-14 (near Carolina Beach Inlet and Myrtle Grove
Sound) and Unit NC-15 (within Fort Fisher State Recreation Area and Zeke’s Island
Estuarine Reserve). While it does not appear likely that the DMMP would impact any area
of designated piping plover critical habitat at this time, the Corps should be aware of these
areas as planning moves forward and be ready to consider possible impacts to the primary
constituent elements essential for the conservation of wintering piping plovers if any part of
the plan should directly or indirectly involve these areas.

Beach placement of dredged material also requires the consideration of seabeach amaranth
(Amaranthus pumilus), an annual plant which exists adjacent to inlets, along beaches between
dunes and the high tide line, and in areas of extreme overwash. The species is listed as
threatened by both the federal government and the State of North Carolina. Suitable habitat
for this plant occurs in the project area and the NCNHP database shows known occurrences
along the beaches of New Hanover and Brunswick County. Therefore, project planning
should consider potential impacts of the various alternatives on this species.

The DMMP should also consider state listed species and federal species of concern (FSC)
which could be impacted by a course of action. A FSC is a species for which the Service has
concemns, but further biological research and field study are needed to resolve the
conservation status of these taxa. Although FSCs receive no statutory protection under the
ESA, we encourage all parties to be alert to their potential presence, and to make every
reasonable effort to conserve them if found. One FSC which could occur in areas such as
Eagle Island is the eastern painted bunting (Passerina ciris ciris), a common summer resident
of coastal regions. This species is most numerous in dense shrub thickets of the barrier
islands and adjacent mainland, breeds in shrub thickets, and is a Significantly Rare in the
State. There are current records for this species in the NCNHP database for the Wilmington
and Carolina Beach quads.

Potential adverse impacts to the habitat of other state-listed species should be considered.
These species are listed by topographic quad in the NCNHP database. A few examples
include the state-threatened gull-billed tern (Sterna nilotica), the state-endangered eastern
coral snake (Micrurus fulvius), and such state species of special concern as the black
skimmer (Rynchops niger), Carolina diamondback terrapin (Malaaclemys terrapin centrata),
and snowy egret (Egretta thula).

Service Planning Recommendations
Dredging and disposal operations have the potential to adversely impact both important fish

and wildlife resources which are relatively common as well as species which are federally-
endangered or threatened. Improper dredging can produce direct mortality of aquatic
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organisms and indirectly harm these organisms by producing high turbidity at sensitive stages
in the life cycle. The use of incompatible sand may render beaches unsuitable for nesting by
sea turtles due to excessive compaction and/or the formation of escarpments.

At this early stage of the planning process, the Corps has developed a wide range of
alternatives. However, the precise nature of the fish and wildlife resources which may be
impacted by each alternative cannot be determined. Therefore, the Service recommends the
following broad planning goals as each alternative is developed and the process of evaluating
each alternative approaches:

1. Impacts to important upland, coastal plant communities should be avoided. Communities
such as maritime forests and maritime shrub thickets provide important wildlife habitat,
especially for migratory birds. While upland sites can be preferred over wetland and open
water disposal sites, such upland sites should be previous disturbed;

2. Impacts to important coastal wetlands and aquatic habitats, such as salt marsh and areas of
submerged aquatic vegetation (SAV), should be avoided. In considering important fisheries
habitats, the Corps should carefully review the North Carolina Coastal Habitat Protection
Plan (CHPP) (Street et al. 2005). The CHPP identifies six types of habitats that produce
North Carolina’s coastal fisheries resources (shell bottom, sea grasses, wetlands, hard
bottoms, soft bottoms, and the water column). The document provides information on the
habitats’ distribution and abundance, ecological functions and importance to fish production,
status and trends, threats to the habitats, and recommendations to deal with the threats;

3. All aspects of dredged material management should be scheduled during a time year
outside any sensitive periods of biological activity for important fish and wildlife resources.
The plan should fully consider the seasonal aspects of colonial waterbird nesting, sea turtle
nesting, fish migration and spawning, and the presence of manatees;

4. The DMMP should seek to preserve water quality to the maximum extent possible. This
would involve using equipment and procedures which minimized the turbidity and
sedimentation produced during dredging and disposal. Water quality considerations do not
support the creation of a new open water disposal site. Such considerations would also not
support dredging procedures which deliberately spilled, or dewatered, fine grained dredged
material back into the river in order to create material more suitable for beach placement;
and,

5. The DMMP should consider ways to benefit colonial nesting waterbirds. Each spring and
summer, pelicans, herons, egrets, ibises, terns, skimmers, and gulls gather on small islands
and barrier beaches along North Carolina's coast to nest and raise their young. Colonial
waterbirds depend on specific types of habitats for nesting. Terns and skimmers usually nest
on sand or shell that is bare or sparsely dotted with vegetation; pelicans typically nest on
grassy islands or in low shrubs; and wading birds most often nest in shrub thickets or trees.
In the past, dredge material has been added to disposal islands for the benefit of these species
and this practice should be continued.
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A New Approach to Reducing Sediment Requiring Dredging

The Service would like to recommend a new concept in managing dredge material in the
Lower Cape Fear River. The material dredged from the navigation channel originates at
home sites, businesses, farms and other sites within the watershed. Certain land management
practices within the watershed lead to sediment-laden runoff entering upstream areas of the
river. This is the sediment which must be dredged from the navigation channel.
Conservation measures to keep sediment from entering the river could, in the long run,
reduce dredging requirements. These measures could include more protective riparian
buffers and more stringent erosion control measures at construction, silvicultural, and
agricultural sites. Such measures would only be a feasible component of the DMMP if the
cost of preventing sediment flow into the river was less, on a per cubic yard basis, than the
cost to dredge it from the river and transport it to a suitable disposal site. These measures
would also requires time to reduce dredging volumes, but considering that the current plan
extends over 20 years, a gradual implementation early in this period could begin to show
positive economic benefits over the years. If implementation showed evidence of reducing
the dredging requirements, the program could be expanded over the course of the
management plan.

We appreciate the opportunity to provide comments for the development of the DMMP. The
Service will continue to work with the Project Development Team as the planning process
moves forward. If you have any questions regarding this information, please contact Howard
Hall of my staff at (919) 856-4520 (Ext. 27) or at the above address.

Literature cited

Street, M.W., A.S. Deaton, W.S. Chappell, and P.D. Mooreside. 2005. North Carolina
Coastal Habitat Protection Plan. North Carolina Department of Environment and Natural
Resources, Division of Marine Fisheries, Morehead City, NC. 656 pp. Available at <
http://www.ncfisheries.net/habitat/chpp28.html >.

CC:

Jeff Weller, U. S. Fish and Wildlife Service, Atlanta, GA

Gerald Miller, US Environmental Protection Agency, Atlanta, GA

Ron Sechler, National Marine Fisheries Service, Beaufort, NC

Steve Everhart, NC Wildlife Resources Commission, Wilmington, NC
Jim Gregson, NC Division of Coastal Management, Wilmington, NC
Doug Huggett, NC Division of Coastal Management, Morehead City, NC
Mike Street, NC Division of Marine Fisheries, Morehead City, NC
Noelle Lutheran, NC Division of Water Quality, Wilmington, NC

Todd Miller, NC Coastal Federation, Ocean, NC

G-26



i 2

United States Department of Agriculture

GONRCS

Natural Resources Conservation Service Michael J. Hinton
4405 Bland Road, Suite 205 Phone: (519) 873-2134
Raleigh, NC 27609 Fax: (819) 873-2154

E-mail: mike.hinton@nc.usda.gov

January 12, 2006

Mr. W. Coleman Long, Chief

Planning and Environmental Branch
Wilmington District, Corps of Engineers
P.O. Box 1890

Wilmington, NC 28402-1890

RE: Wilmington Harbor Dredged Material Plan.
Dear Mr. Long:

Thank you for the opportunity to comment on the description of alternatives being
considered in the subject plan. The Natural Resources Conservation Service does not
have any comment at this time.

Sincerely,

Michael J. Hinton
Planning Specialist

The Natural Resources Conservation Service provides leadership in-a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAELF. EASLEY 1501 MaIL SERVICE CENTER, RALEIGH, N.C. 27699-1501 LYNDO TIPPETT

GOVERNOR SECRETARY

January 5, 2006

Mr. W. Coleman Long

Chief Planning and Environmental Branch
Department of the Army

Wilmington District

Corps of Engineers

Environmental Resources Section

PO Box 1890

Wilmington, North Carolina 28402-1890

Dear Mr. Long:

Thank you for your inviting the North Carolina Department of Transportation (NCDOT)
to participate in the project planning through the scoping process for the Wilmington
Harbor Dredged Material Management Plan.

The NCDOT cannot identify any additional areas that may require evaluation as you
coordinate your DMMP study. Since the Ferry Division performs dredging at its

Southport location, if you require their assistance please contact Jerry Gaskill, Director
of the Ferry Division at 252-726-1380.

Thank you again for allowing NCDOT the opportunity to provide input for the study.
Sincerely,

Kk E,

David D. King
Deputy Secretary for Transit

cc: Jerry Gaskill

PHONE 919-73(3528 FAX $19-733-9150



AN

.
o

NCDENR

North Carolina Department of Environment and Natural Resources
Division of Water Resources

Michael F. Easley, Governor William G. Ross Jr., Secretary

| g
May 10, 2007 ohn Morris, Director

Colonel John P. Pulliam
District Engineer

US Army Corps of Engineers
PO Box 1890

Wilmington, NC 28402-1890

Dear Colonel Pulliam:

The State of North Carolina is pleased with the progress of the Dredged Material Management
Plan (DMMP) for Wilmington Harbor, North Carolina. This plan will be essential to the
continuing construction and operation of this high priority project.

The State of North Carolina, as the non-federal sponsor of the Wilmington Harbor Project,
intends to provide 25 percent of the cost of implementing the DMMP through general fund
appropriations by the North Carolina General Assembly, subject to North Carolina’s statutory
and constitutional procedures for such commitments. The State of North Carolina has statutory
authority under the Federal Water Resources Development Law of 1969 (G.S. 143-215.38 et.
seq.) to make binding commitments to carry out the non-federal responsibilities related to Corps
of Engineers projects, including making cash contributions to projects.

We appreciate the opportunity to work closely with the Wilmington District toward the
implementation of this important management plan for Wilmington Harbor.

Sincerely,
John N. Morris
IM/km
| | ’ One .
1611 Mail Service Center, Raleigh, North Carolina  27699-1611 NorthCarolina
Phone: 919-733-4064 \ FAX: 919-733-3558 \ Internet: www.ncwater.org Nat”ra//y
An Equal Opportunity | Afirmative Action Employer - 50 % Recycled \ 10 % Post Consumer Paper
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Comment Report: All Comments

Project: Wilmington Harbor 96-Act DMMP

Review: AFB Read-Ahead ITR

Displaying 59 comments for the criteria specified in this report.

| 1d & ” Discipline ” Section/Figure || Page Number || Line Number
| 1632409 || Geotechnical | n/a’ | n/a ( n/a

Section 3.1.3.1 Management of Eagle Island: It would be very helpful to the reviewer/reader to have the basic geotechnical data (soil profiles with blow count) included in
this report. There are some assumptions and conclusions mentioned in this section and else where in the report regarding the suitability of the subsurface soils with respect
to dike raising at this site. Including some of the data would assist the reviewer in assessing/ confirming some of these assumptions and conclusions. Submitted By: Samir
Itani (904-232-2933). Submitted On: 11-Sep-07. Revised 12-Sep-07.

1-0||Evaluation Concurred
For the AFB package, it was decided not to include all the soils data. All soils data and the requested suitability discussion will be included
in the Final DMMP package. Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed

| 1632415 || Geotechnical || n/a’ || n/a || n/a

Section 3.1.3.1 Management of Eagle Island: It is noted in this section that a geotechnical investigation focused on determining the maximum practical dike height possible
is underway. Based on the additional information being collected, the designer should evaluate the use of other alternatives for dike construction such as using steeper
slopes with geogrid reinforcement to increase storage capacity, staged construction, and possible foundation treatment/stabilization alternatives to support higher dike, etc.
Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07. Revised 11-Sep-07.

1-0||Evaluation Concurred
These items were considered, not only in this phase, but for the previous phase. The information is included in sections coffercells,
underdrains, and strip drains. Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed

| 1632422 || Geotechnical || n/a' || n/a || n/a

For Eagle Island Evaluation: The report should include the output from the slope stability analyses performed. In addition, the model used in the stability analyses should be
fully described with assumptions and shear strength values used. In addition, it would be very helpful to briefly describe the existing dike configuation (side slopes, height,
top width, etc.) in the report. Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07. Revised 11-Sep-07.

1-0(|Evaluation Concurred
This information is considered too detailed for the AFB read ahead document. It will be included in the Final DMMP.
Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1}[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed
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| 1632427 [ Geotechnical | n/a’ [ n/a | n/a

Section 3.1.3.1 Management of Eagle Island: It is recommended in this section the use of "method specification" for construction. Based on the information presented in this
report, the soils available have high moisture content and organic content. The variability in the material moisture, type, placticity, and organic content will produce an
embankment with variable strength that may affect its stability. | recommend using the "end product” method since better quality control can be implemented during
construction. In addition, material with high organic content is typically not recommended for use in embankment construction. Submitted By: Samir Itani (904-232-2933).
Submitted On: 11-Sep-07 . Revised 12-Sep-07.

1-0||Evaluation Non-concurred

The "Method Spec" has been used successfully at Eagle Island. The "End Product Spec" was specified for one dike raise it created many
problems. The required densities could not be obtained and the requirements had to be relaxed to the point that it was not worth the extra
time and cost for personnel and testing. It was determined that the moisture content of the organics within the soil were the main problem.
It was a management decision to use the material on site and experience has proven that the "Method Spec" works best.

Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1||Backcheck Recommendation Close Comment

I recommend performing a test fill section to establish reasonable construction methodology (lift thickness, no. of passes, etc.) to enusure
the adequacy of the construction procedure to be followed if Method Spec. is utilized..
Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed |

| 1632431 || Geotechnical || n/a’ || n/a || n/a |

Section 3.5.4.4 Geotechnical Studies: The values of cohesion between 100 psf to 350 psf used for the dredged material appears to be high. These values should be verified
by either field or laboratory testing. Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07

1-0||Evaluation Non-concurred

The values used for soil strengths were developed based on blow count correlations, previous testing and experience with the material at
Eagle Island. Mr. Wayne Bieganousky, the previous RTS, reviewed the use of these values and concurred with the soil strengths used.
Additional Sampling and testing will be performed in the future to verify these assumptions.

Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1||Backcheck Recommendation Close Comment
The documentation that | reviewed did not include the blow count data, so | could not validate the soil strengths data. In addition, based

on the comment evaluation above, some additional sampling and testing will be performed to verify assumptions. This adequate at this
stage. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed |

| 1632447 [ Geotechnical | n/a’ [ n/a | n/a |

Appendix B Geotechnical Engineering, under Stability Analysis and Design subsection: The desired safety factor should meet the recommendations presented in the
EM1110-2-1913. A safety factor of 1.2 is not acceptable unless in the cases specified in the referenced EM. It is not a good practice to accept a lower safety factor (1.2) to
get additional cost savings as mentioned in this recommendations section. Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07. Revised 11-Sep-07.

1-0||Evaluation Non-concurred
The factor of safety for slope stability of 1.2 is considered adequate for the Eagle Island conditions. The dikes have been designed

previously with a more liberal method of analysis, they do not have the risk to life or health, and they typically fail to the inside of the
disposal area and therefore have only minor impact. Based on this it is believed that the 1.2 FS is acceptable.
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||Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1|[Backcheck Recommendation Open Comment
Due to soil variablity and presence of soft soils at the site, | believe that we need to have an adequate safety factor that is higher than 1.2.
The recommendations of the EM should be followed. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

1-2|[Backcheck Recommendation Open Comment

The PDT does not agree that the factor of safety for slope stability should be higher than 1.2 because it is a dredge material retention
dike, not a flood protection levee, the risk if a failure does occur is minimal, and based on previous experience at Eagle Island. This issue
will be elevated to SAD as part of the AFB package and, therefore, should be closed for this ITR - elevation of the issue, in effect, equals
resolution, for ITR purposes.  Submitted By: Ben Lackey (910-251-4546) Submitted On: 24-Sep-07

1-3||Backcheck Recommendation Close Comment
Closed without comment.  Submitted By: Ben Lackey (910-251-4546) Submitted On: 24-Sep-07

| ||Current Comment Status: Comment Closed

| 1632452 || Geotechnical || n/a' || n/a || n/a

Appendix B Geotechnical Engineering, Underdrains subsection: This subsection specifies the details of the underdrain system to be utilized. Has this underdrain system
been designed or is it specified based on experience from a different project? Please clarify. Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07.
Revised 12-Sep-07.

1-0||Evaluation Concurred

The underdrain system is a concept design based on a design from Savannah District. The purpose of the concept design is to yield a
rough cost estimate so a decision can be made as to whether to pursue this alternative further.

Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment.  Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed

| 1632458 || Geotechnical || n/a’ || n/a || n/a

Appendix B Geotechnical Engineering, Strip Drains subsection: Again has the spacing of the strip drains (of 7 feet) been designed or is it an assumed spacing? My
experience on similar foundation soils is that a smaller spacing (typically 4 to 5 feet) would be needed for the strip drains to be effective. Please clarify assumptions.
Submitted By: Samir Itani (904-232-2933). Submitted On: 11-Sep-07. Revised 11-Sep-07.

1-0||Evaluation Concurred

This was a concept design based on the Craney Island project and work done by Mr. Jack Fowler of ERDC. The purpose was to get a
rough cost estimate so a decision could be made as to whether to pursue this method further.

Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed

| 1633331 || Geotechnical || n/a' || n/a || n/a

Appendix B, Geotechnical Engineering: It is recommended to include for each disposal site a subsurface profile that shows the soil conditions at each potential site. For
potential disposal sites that do not have geotechnical data, a statement into that effect should be noted. Submitted By: Samir Itani (904-232-2933). Submitted on:12-Sep-07
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1-0(|Evaluation Non-concurred
Where available these items will be included in the final DMMP. Where the data is not available it will be noted as not available.
Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1{|Backcheck Recommendation Close Comment
| believe that evaluation above concurs with my comment although it is noted as "non-concur".
Submitted By: Samir Itani (904-232-2933) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed |

| 1636514 || Cost Engineering | n/a’ | 56-57 ( n/a |

In the tables for avg annual cost for stockpiling in Cell 4 with $20M and $4M mitigation costs, the annual cost for year 13 (2023) has a cost of $52,336,000 which seems out
of proportion with the annual costs of all other years. Is the cost reflected accurately? Submitted By: Jeffery Fersner (843-329-8147). Submitted On: 14-Sep-07

1-0||Evaluation Concurred

Yes the cost is reflected accurately, as stated in Appendix C page C-5, one-time removal from Cell 4 to ODMDS takes place in 2023 and
the tasks for that option and total costs are included in sheet C-9 for year 2023. This option annually takes the semi-dry material from
Cells 1, 2, and/or 3 and stockpiles it in Cell 4. In year 2023 the material in Cell 4 will be removed and transported to the OMDMS. The
concept for this option is to continue this cycle indefinitely, with removal of material from Cell 4 approximately once every 20 years.
Submitted By: Janelle Mavis (910-251-4916) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Jeffery Fersner (843-329-8147) Submitted On: 24-Sep-07

| |[Current Comment Status: Comment Closed |

| 1636541 || Cost Engineering || 8.4 Cost Evaluation || 94 || n/a |

This section states "The contingency factor reflects the relative uncertainty in the application of each alternative. Therefore, the uncertainty associated with their relative cost
is (20 percent) as referenced in the ER 1110-2-1302, CIVIL WORKS COST ENGINEERING." The latest guidance by Gen. Riley states " Cost risk analysis methods will be
used for the development of contingency for the Civil Works Total Project Cost estimate. It is the process of identifying and measuring the cost and schedule impact of
project uncertainties on the estimated total project cost." Contingency should be reflective of risk analysis. Submitted By: Jeffery Fersner (843-329-8147). Submitted On:
14-Sep-07

1-0||Evaluation Non-concurred

Reference 19 Sept 07 Memo signed by Gen Riley which requires that the PDT assist in developing a formal cost risk analysis for all
decision documents requiring congressional authorization for projects exceeding $40 million. The DMMP is a plan for disposal of
maintenance dredging material from Wilmington Harbor. The DMMP is not a "project" as such but rather the disposal plan for the various
reaches within Wilmington Harbor. The average annual cost for maintaining the harbor is less than $40 M and will be approved at the
division level, therefore a formal cost risk analysis is not required. The 20% contingency considers normal cost risk associated with this
level of planning effort, and is adequate to address the uncertainties in the maintenance dredging quantities.

Submitted By: Janelle Mavis (910-251-4916) Submitted On: 21-Sep-07.

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Jeffery Fersner (843-329-8147) Submitted On: 24-Sep-07

|[Current Comment Status: Comment Closed

| |
| 1636554 || Cost Engineering || n/a' || n/a || n/a |
| |

Current guidance from Gen. Riley requires a cost risk analysis be performed for all civil works projects with an expected cost >$40M. This requirement becomes effective 1
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Oct 2007. A risk analysis should be performed for the cost for this report. Submitted By: Jeffery Fersner (843-329-8147). Submitted On: 14-Sep-07

1-0||Evaluation Non-concurred

Reference 19 Sept 07 Memo signed by Gen Riley which requires that the PDT assist in developing a formal cost risk analysis for all
decision documents requiring congressional authorization for projects exceeding $40 million. The DMMP is a plan for disposal of
maintenance dredging material from Wilmington Harbor. The DMMP is not a "project" as such but rather the disposal plan for the various
reaches within Wilmington Harbor. The average annual cost for maintaining the harbor is less than $40 M and will be approved at the
division level, therefore a formal cost risk analysis is not required. The 20% contingency considers normal cost risk associated with this
level of planning effort, and is adequate to address the uncertainties in the maintenance dredging quantities.

Submitted By: Janelle Mavis (910-251-4916) Submitted On: 21-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Jeffery Fersner (843-329-8147) Submitted On: 24-Sep-07

|[Current Comment Status: Comment Closed

1636565 || Cost Engineering || Appendix A || n/a || n/a

Appendix A seems to have been taken from previous documents. There are several references to work that will begin in 2000 and 2001. This Appendix should be updated
to reflect the current status of all work involved in this project scope. Submitted By: Jeffery Fersner (843-329-8147). Submitted On: 14-Sep-07

1-0||Evaluation Check and Resolve

Although Appendix A was taken from a previous document, it is still applicable. The DMMP will be the vehicle to update the current Sand
Management Plan (Appendix A). Since Appendix A is applicable until it is superseded by the DMMP, it will remain in the document.
However, language clarifying this point will be added to the report. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-
Sep-07

1-1{|Backcheck Recommendation Close Comment
This comment is considered closed. Submitted By: Jeffery Fersner (843-329-8147) Submitted On: 24-Sep-07

||Current Comment Status: Comment Closed

1639167 || Operations | n/a’ | n/a ( n/a

| believe the report to be well done and very informative. | am concerned with the $23 million annual cost of maintaining the Harbor and highly recommend the pursuit of
funding from the Harbor Maintenance Trust Fund. Submitted By: Al Fletcher (904-232-2530). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Thank you. Regarding the recommendation to pursue funding from the Harbor Maintenance Trust Fund, your comment is noted. We are
willing to entertain a discussion with SAD regarding use of the Harbor Maintenance Trust Fund.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Al Fletcher (904-232-2530) Submitted On: 19-Sep-07

||Current Comment Status: Comment Closed

1639171 || Hydrology | Section 2.1 | page 9 ( 2nd paragraph

Sentence "Table 2-1, below, contains a summary of all current maintenance dredging activities" seems to contradict a later discussion on how the last historical record was
modified with input from modeling results. It would be more appropriate to present table 3-9 here, which has slightly different numbers. Significance: Quantifying the existing
condition is an essential part of plan formulation and clarification will avoid future questions. Action: Recommend using table 3-9 instead and adding a description of what
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the numbers are based on and if appropriate a relative uncertainty such as infrequent dredging to provide historical data. Submitted By: Candida Bronson (904-232-3873).
Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Table 3-9 contains shoaling estimates from the 1996 feasibility report. Table 3-10 is the preliminary update based on new modeling and
new data. For the final report, Table 3-9 will be eliminated and the numbers in Table 2-1 and Table 3-10 will reflect the same shoaling
rates based on the final modeling and analysis. In these two tables, the current existing condition is also the future condition, i.e. the post-
project deepened channel. Submitted By: Greg Williams (910-251-4767) Submitted On: 21-Sep-07

1-1{|Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Candida Bronson (904-232-3873) Submitted On: 24-Sep-07

| ||Current Comment Status: Comment Closed |

| 1639172 || Hydrology | Section 2.4 | page 15 ( n/a |

This section should address the future without project conditions and should include more detail. Significance: The future without project condition is an important part of the
alternative formulation and more detail is needed to clarify this condition. Action: Recommend changing the title to Future Without Project Condition and recommend moving

much of the information presented in 3.5.4.1 to this section, including the table of expected future dredging volumes. Submitted By: Candida Bronson (904-232-3873).
Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Concur. The section will be re-titled "Future Without Project Condition" and more detail will be added, including consideration of the
information presented in section 3.5.4.1. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07
1-1||Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Candida Bronson (904-232-3873) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed |

| 1639173 || Hydrology || Section 2.4 || page 15 || n/a |

This section and the information in 3.5.4.1 does not directly say but implies that the current conditions (with modeling) continue into the future with no change caused by the
deepening project. This conflicts with a statement in section 3.1.3 that says that the deepening caused a "fairly substantial increase in dredging volumes". Significance: The
future without project condition sets the amount of dredging required and a potential increase in future dredging will increase the costs of the project. Action: Recommend

clarifying if the modeling performed accounted for the deepening project and what the effects of the deepening are on the dredging volume. By comparing tables 3-9 and 3-

10, there are changes in volume in some reaches but not others, is this also comparable to where the deepening was planned? Submitted By: Candida Bronson (904-232-
3873). Submitted On: 17-Sep-07

1-0]|Evaluation For Information Only

This section refers to newly deepened conditions. Tables 3-9 and 3-10 refer to shoaling estimates for this with-project condition. Table 3-9
shows what the expected with-project shoaling estimate was in the 1996 Feasibility Study. Table 3-10 is a preliminary update to those
estimates based on preliminary shoaling analysis that was done since the deepened project was completed in Jan 2004. We anticipate
further refining the values in Table 3-10 with the final model results for the draft report. Language will be added to this section to clarify the

with-project condition shoaling estimates and possibly remove Table 3-9 to avoid confusion. Submitted By: Greg Williams (910-251-
4767) Submitted On: 20-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Candida Bronson (904-232-3873) Submitted On: 24-Sep-07

|[Current Comment Status: Comment Closed
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| 1639175 || Operations || n/a’ || 12 || Last Sentence, 1st Paragraph |

(Document Reference: Section 2.1.1 Base Economic Conditions) The paragraph states that Wilmington is the 13th largest General Cargo port. This does not appear to be
correct, since the February 2007 pamphlet tittled "The U.S. Waterway System---Transportion Facts" from the Navigation Data Center, U.S. Army Corps of Engineers, dated
February 2007 lists Wilmington Harbor as the 62nd Leading U.S. Port in 2005 in Millions of Short Tons of Cargo. ~ Submitted By: Al Fletcher (904-232-2530). Submitted
On: 17-Sep-07. Revised 17-Sep-07.

1-0||Evaluation Concurred

You are correct that Wilmington harbor is the 62nd US port in total commerce. But in the commodity class "General Cargo", it is the 13th
largest port. General cargo is non-containerized cargo loaded onto general cargo ships by the piece. This cargo requires specialized
handling and warehousing, and the port of Wilmington is important for this particular commodity class.

Submitted By: Frank Reynolds (910-251-4773) Submitted On: 19-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Al Fletcher (904-232-2530) Submitted On: 20-Sep-07

1-2|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Al Fletcher (904-232-2530) Submitted On: 20-Sep-07

| ||Current Comment Status: Comment Closed |

| 1639176 || Hydrology || Section 3.1.4.1.1 || page 30 || n/a |

The rip-rap is described as class A and class 2 but no explanation is given of this meaning. Significance: Reviewers may not be familiar with this terminology. Action:
Recommend adding the reference for this classification system. Submitted By: Candida Bronson (904-232-3873). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Descriptions will be changed to NCDOT Class A and NCDOT Class 2 and also reference will be added: NC DOT Standard Specifications
for Roads and Structures, July 1995 . Submitted By: Doug Wall (910-251-4440) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Candida Bronson (904-232-3873) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed |

| 1639178 || Hydrology || Section 3.1.4.1.1 || page 30 || n/a |

The rock toe protection is described by a top and bottom elevation but no explanation is giving for selection of those elevations. Significance: The toe protection could be
over or under designed for the expected water elevation adding risk or cost. Action: Recommend adding a description of how the selected elevations compare to the
expected river stages or tidal ranges, including if this is for normal conditions or for a specific risk level of storm event. Submitted By: Candida Bronson (904-232-3873).
Submitted On: 17-Sep-07

1-0]|Evaluation Concurred

Added sentence describing the level of storm protection this elevation provides according to FEMA document. Added sentence: This toe
protection feature provides protection in 30-year storm events (FEMA, 2006). Submitted By: Doug Wall (910-251-4440) Submitted On:
19-Sep-07

1-1{|Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Candida Bronson (904-232-3873) Submitted On: 20-Sep-07

| |[Current Comment Status: Comment Closed |

| 1639179 [ Hydrology | Section 3.1.4.3 [ page 31 | n/a |
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(Document Reference: Assumptions) The quantity given for Horseshoe Shoal and Snows Marsh reaches does not match the volumes given in either table 3-9 or 3-10.
Significance: The costs may be artificially high with the higher volume. Action: Recommend clarifying if a longer reach was assumed and/or confirm if the volume is
accurate. Submitted By: Candida Bronson (904-232-3873). Submitted On: 17-Sep-07

1-0||Evaluation Non-concurred
Volumes agree. Tables 3-9 and 3-10 are annual volumes. Table 3-3 in section 3.1.4.3 states in assumptions "channels dredged every
even year". Submitted By: Doug Wall (910-251-4440) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Agreed. Submitted By: Candida Bronson (904-232-3873) Submitted On: 19-Sep-07

|[Current Comment Status: Comment Closed

| 1639205 [ Environmental | 4.1 [ 85 [ 27
|The word "in" is misspelled as "n". Submitted By: Eric Gasch (904-232-3140). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
The misspelled word has been corrected. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Submitted By: Eric Gasch (904-232-3140) Submitted On: 24-Sep-07

||Current Comment Status: Comment Closed

| 1639222 || Environmental | 5-1 | 92 ( 27
|Wou|d it be helpful to say who imposed these restrictions and label it in the title? Submitted By: Eric Gasch (904-232-3140). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Concur. Text has been added to indicate that restrictions are imposed by the North Carolina Division of Marine Fisheries.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Eric Gasch (904-232-3140) Submitted On: 24-Sep-07

| |[Current Comment Status: Comment Closed |

| 1639341 || Planning - Plan Formulation || n/a' || n/a || n/a |

Refer to PGN page E-70. Base Plan. The document references the base plan but a heading or summary entitled "Base Plan" was not included. Proof package relative to the
discussion on page E-70. Submitted By: Jimmy Matthews (9042322087). Submitted On; 17-Sep-07

1-0||Evaluation Concurred
Concur. Language will be added to the report to clearly address the Base Plan.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed |

| 1639345 || Planning - Plan Formulation || n/a' || n/a || n/a |
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Refer to PGN page E-70, para (c). Address non-Federal dredging of berthing areas in quantities and permitting in management plan. Some berthing materials may require
special handling. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Concur that the non-Federal dredging of berthing areas need to be considered in the management plan. Non-Federal berthing area
guantities may not have been included in the volume estimates, however, this will be confirmed prior to finalization of the Draft DMMP.
Non-Federal berthing quantities will be included in the DMMP. Material from non-federal berthing areas is periodically evaluated for
contaminants to ensure that its placement in the Eagle Island CDF is compatible with the intended management of the CDF. If dredged
material has contaminants that would require special handling, a management decision would be made to determine if such is within the
scope of this DMMP. Specifically, with regard to the State-berthing areas adjacent to the Wilmington Harbor Anchorage Basin, we do test
the Anchorage Basin sediments for contaminants. The Anchorage Basin shoals are annual shoal deposits. The State berthing area
shoals are considered to be from the same source as the Anchorage Basin materials. Other entities (private) that request to use the Eagle
Island disposal site are required to obtain Consent Agreements (Section 2.1) and testing of sediments is required. If the "special handling"
is in reference to the fine-grained nature of the materials, fine-grained materials are allowed (by EPA) to be placed in the ODMDS.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 21-Sep-07

1-1}[Backcheck Recommendation Close Comment
Agree with response. Submitted By: Jimmy Matthews (9042322087) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed |

| 1639346 || Design Team Leader | n/a’ | n/a ( n/a |

Table 3-1 The table notes that the disposal option changes to the ocean disposal site at the end of the CDF life cycle. Verify if this is institutionally possible. These materials
may not be suitable for ocean disposal. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve

All materials proposed for ocean dumping require evaluation pursuant to Section 103 of the Marine Protection Research and Sanctuaries
Act (MPRSA) and must be approved by EPA Region 4. Materials from Wilmington Harbor maintenance dredging have been approved for
ocean dumping in the past, and it is likely that ocean dumping will be approved for additional areas of the harbor. We plan to do site
specific testing at the appropriate time to support the evaluation and approval process. Submitted By: Jennifer Owens (910-251-4757)
Submitted On: 19-Sep-07

1-1{|Backcheck Recommendation Close Comment
Agree with response. If not in AFB package, suggest adding verbiage that O&M dredging materials from the upper reaches are suitable
for disposal in ODMDS. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

| ||Current Comment Status: Comment Closed |

| 1639349 || Design Team Leader || n/a’ || n/a || n/a |

Table 3-2. The quantity for the anchorage basin is a constant 1.1 million yards. 1. Has this quantity been updated for post new project installation? It appears this sits is an
efficient sediment trap and any deepening could increase quantities in the anchorage basin. 2. Also verify the quantities in the table are derived for the new project. Note
deepening and widening tend to increase quantities. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Table 3-2 contains info for the post-deepening (with-project) condition. For the draft report, we will include an additional table showing
what the shoaling rates were for the pre-deepened condition so that comparisons between pre- and post- project can be made on a
reach-by-reach basis. Submitted By: Greg Williams (910-251-4767) Submitted On: 21-Sep-07

1-1|[Backcheck Recommendation Close Comment

H-9




DRAFT

|[Agree with response.  Submitted By: Jimmy Matthews (9042322087) Submitted On: 21-Sep-07

|[Current Comment Status: Comment Closed

1639352 || Design Team Leader || n/a’ || n/a || n/a

Page 25, para 3.1.3.3. Suggest PDT also contact some other district's or ERDC regarding D/A crust management and drying.
Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0]|Evaluation Concurred
Will contact other Districts and ERDC to investigate their methods of disposal material management and drying.
Submitted By: Ben Lackey (910-251-4546) Submitted On: 20-Sep-07

1-1||Backcheck Recommendation Close Comment
Agree with response. Submitted By: Jimmy Matthews (9042322087) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed

1639354 || Design Team Leader || n/a’ || n/a || n/a

Table 3.3. Table provides for unloading for beach placement (the blue entries). Determine if the material can be placed directly on the beach without unloading the disposal

area. Consider using a larger beach section. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0(|Evaluation Concurred

economical direct placement on Kure Beach as part of renourishment.”
Submitted By: Doug Wall (910-251-4440) Submitted On: 18-Sep-07

Anticipated shoal volumes are too small for economical placement directly on Kure Beach as part of renourishment without supplementing
with material from DA4. Action for report: after first assumption preceeding Table 3-3, add sentence: "This volume is too small for

1-1||Backcheck Recommendation Close Comment
Agree with response. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

|[Current Comment Status: Comment Closed

1639355 || Design Team Leader || n/a' || n/a || n/a

Table 3.3. Check the quantity totals and distributions in the table working from left to right. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0(|Evaluation Concurred

of material (beach renourishment) or dike raise. Spreadsheet attached.
Submitted By: Doug Wall (910-251-4440) Submitted On: 18-Sep-07 (Attachment: Table3-3.xIs)

Table checked OK. Added note to two column headers to note that disposal area capcity can increase due to settling (decanting), removal

1-1{|Backcheck Recommendation Close Comment
Agree with response. Thanks for clarification. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

|[Current Comment Status: Comment Closed

1639356 || Planning - Plan Formulation || n/a' || n/a || n/a

El Cells 4 & 5 discussion, pages 53 & 54. Suggest 4 & 5 be considered as a hauling site to unload 1, 2 & 3. At some elevations, it may be possible to interlink a new

arrangement that could provide a new decanting scheme. Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0|[Evaluation Concurred
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We are still considering a combination of Cells 4 and 5 combined with adjacent privately owned land (to be acquired). The issue that we
have is that Cells 4 and 5 (and all nearby lands) are predominantly tidal wetlands and impacting them would require mitigation. Based on
our cost comparisons, so far, taking material directly to the ODMDS is cheaper than using Cells 4 and/or 5 in any capacity (as a stockpile
area or typical CDF combined with adjacent land). We have also considered connecting Cell 4 or Cells 4 and 5 to the existing Cell 3 to
make a larger cell, however, the capacity gained does not offset the high mitigation costs enough to make it feasible.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Agree with response. Reviewer conducted additional discussions with evaluator.
Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed

| 1639359 || Planning - Plan Formulation || n/a' || n/a || n/a

Expansion plans DA-8 and DA-10, Figures 3.14 & 3.15. 1. These sites could offer some ecosystem benefits. Suggest evaluating these plans under environmental
authorities for enlargement. 2. Suggest accessing dike interior grading and shaping for restoration benefits.
Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Concur. These sites offer potential ecosystem benefits and when we planned to restore the footprint we included ecosystem features in
the design (a rock sill to reestablish and protect shoreline vegetation). Since costs were not feasible for the DMMP, evaluating the plans
under environmental authorities would be good idea. However, DA-8 and DA-10 are being considered for disposal of maintenance
dredged material from nearby AIWW reaches and a State Park marina.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Agree with response. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed

| 1639362 || Environmental || n/a' || n/a || n/a

This document references several other documents that cover the NEPA process for all but the proposed new impacts. Are these documents readily available to all? If not, |
recommend adding the BOs and other comments to Appendix G — Pertinent Correspondence.
Submitted By: Eric Gasch (904-232-3140). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve

The documents that reference the NEPA process for Wilmington Harbor (1989, 1996 and 2000) are readily available on the Wilmington
District web site. Web links will be added to the text in the Incorporation by Reference Section.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Eric Gasch (904-232-3140) Submitted On: 24-Sep-07

| ||Current Comment Status: Comment Closed |

| 1639364 || Project Management | n/a’ | n/a ( n/a |

AFB Package. The PDT did an excellent job on the AFB package. The information tracked and the displays were well done.
Submitted By: Jimmy Matthews (9042322087). Submitted On: 17-Sep-07
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1-0||Evaluation For Information Only
Thank you.  Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1{|Backcheck Recommendation Close Comment
You are welcome. Submitted By: Jimmy Matthews (9042322087) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed

| 1639435 I Environmental I n/a’ | n/a | n/a

Is this document going to be used as the decision document? If so, the EA or EIS will have to be incorporated.
Submitted By: Eric Gasch (904-232-3140). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Yes, the DMMP will be the decision document. The final report will be an integrated DMMP and EA or EIS.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Eric Gasch (904-232-3140) Submitted On: 24-Sep-07

| ||Current Comment Status: Comment Closed

| 1639588 || Planning - Plan Formulation || n/a' || pg. 26 (PDF pg. 38) || first paragraph

Regarding Cell 4 at El — it sounds like Cell 4 is a tidal wetland. The possibility of stock piling dredge material there (ie: temporary filling) is very likely not going to be allowed.
Recommend this is acknowledged more in discussion. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Concur. Most of Cell 4 is a tidal wetland and based on coordination with the resource agencies, use of Cell 4 would likely be allowed
(since it was previously diked), but mitigation costs would be very high. Text will be added to the report to better address this issue.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed

| 1639623 |[  Planning - Plan Formulation || n/a’ [ n/a | n/a

Good job on brainstorming all possible choices with 29 initial ideas. Explanation on eliminations very good. Plan formulation and rationale seems on track, and often
references ER 1105-2-100. Good job on the least cost analysis per alternative. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Thank you. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1}[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

||Current Comment Status: Comment Closed

| 1639629 || General | 3.1.2 || pg.16,17 (PDF pg. 28,29) || n/a
|Finish end parenthesis. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07 . Revised 17-Sep-07.
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1-0||Evaluation Concurred
End parenthesis has been added to the AFB report. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Richard Powell (904-232-1694) Submitted On: 20-Sep-07

| |[Current Comment Status: Comment Closed

1639661 [ General [ 3.13 [ pg. 16 (PDF pg. 29) | n/a

Reference sentence: "The Eagle Island CDF, located on the peninsula between the Cape Fear and Brunswick Rivers south of Highway 17 (Figure 1-2)." Sentence may
want to reference Figure 3-1 instead of Figure 1-2 for ease of reader trying to familiarize with Eagle Island CDF configuration. Additionally, may want to show Cell 4 & 5 on
this diagram. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Text has been modified to reference both Figures 1-2 (to get location relative to Harbor) and 3-1 (for aerial view). Labels have been added
for Cells 4 and 5. Submitted By: Jennifer Owens (910-251-4757) Submitted On; 19-Sep-07

1-1||Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 21-Sep-07

|[Current Comment Status: Comment Closed

1639683 || General || n/a’ || pg. 18 (PDF pg. 30) || Last Paragraph

Recommend delete "first" in the sentence: "Draining of surface water...and ditching is the first next step.”
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Concur. Text has been modified - "first" was deleted. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed

1639691 || General | n/a’ | pg. 26 (PDF pg. 38) ( First Paragraph

Recommend add a missing word, perhaps "transport”, to the following sentence: "After stockpiling material in Cell 4, plans would be to approximately 4 million
CY from Cell 4 one time in 2023 and as needed after that." Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Concur. Text has been revised as suggested. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 21-Sep-07

|[Current Comment Status: Comment Closed

1639702 || Planning - Plan Formulation || n/a' || pg. 24 (PDF pg. 36) || n/a

Slight confusion on sediment contaminants and beneficial use; clarification may be needed in several areas. pg. 24 (PDF pg. 36) says: "While the exceedance of the soil
screening levels does not indicate that the material is "unacceptable," it does indicate that a more thorough evaluation of the material is warranted to determine if the
material is suitable for beneficial uses." Then goes on to say on pg. 69 (PDF pg. 81) There is no reason to believe that contaminants will be mobilized in the environment as
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a result of dredged material disposal.” This statement might mean to say that there are no contaminants above the exceedance level; however, it implies to the reader that
there are indeed contaminants but that they won't be allowed into the environment. (which of course they will if beneficial use occurs). Clarification or perhaps deletion of
that sentence may be needed in order to avoid unnecessary alarm to the reader, if it has been determined that material is acceptable for beneficial use.

Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

Concur. To avoid confusion and unnecessary alarm, the following sentence will be deleted: "There is no reason to believe that
contaminants will be mobilized in the environment as a result of dredged material disposal.”

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

| ||Current Comment Status: Comment Closed

| 1639708 [ Planning - Plan Formulation || n/a’ [ n/a | n/a

(Document Reference: All Cost tables) For all cost tables in report, recommend you label what year costs are in as well as federal interest rate used for average annual
cost calculations, etc. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Concur. Costs are based on October 2007 price levels and the federal interest rate used for all calculations is 4.875%. This information
will be more clearly included in the report. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1||Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

| ||Current Comment Status: Comment Closed

| 1639715 |[ Planning - Plan Formulation || Table 2-1 | pg. 10 (PDF pg. 22) [ n/a

Recommend change title of third column from "Cubic Yards Per Year" to "Shoaling Cubic Yards Per Year" to help reader quickly see that these are shoaling rates, not
capacity of disposal locations, etc. Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Concur. The column title has been changed to "Shoaling Cubic Yards Per Year."
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1}[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

| ||Current Comment Status: Comment Closed

| 1639736 |[ Planning - Plan Formulation || Table 2-1 | n/a ( n/a

Suggest a summary spreadsheet to show a complete sediment budget. On the right track, but might be good to have an overarching spreadsheet to show everything. Could
expand upon Table 2-1 and arrange by year and capacity of each location over the next 20 years for a complete sediment budget account.
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
A more detailed summary spreadsheet will be prepared and included in the DMMP.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07
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1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed

| 1639741 || Planning - Plan Formulation || n/a' || n/a || n/a

Still unclear about some of the capacities of the recommended disposal sites. Perhaps summarize all capacities in final discussions of the recommended alternatives.
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred
Capacities of the recommended disposal sites wil be summarized in the DMMP.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 21-Sep-07

| |[Current Comment Status: Comment Closed

| 1639753 || Planning - Plan Formulation || n/a' || pg. 36 (PDF pg. 48) || n/a

Does the EPA establish an annual quantity limit for placement at ODMDS or is the complete 166 million cy capacity available?
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve

No. The use of the New Wilmington ODMDS is goverened by the Site Monitoring and Management Plan (SMMP) established by the COE
and EPA. The SMMP does not provide for an annual limit for placement at the ODMDS. The SMMP does provide for a limit on the
capacity by establishing a target depth restriction for the site. Material placement must be controled such that the depth does not become
less than 35 feet msl. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 20-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Richard Powell (904-232-1694) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed

| 1639767 || Planning - Plan Formulation || n/a' || pg. 36 (PDF pg. 48) || n/a

Was there hydrodynamic modeling done to show the dynamics of the material placed at ODMDS? (ie: If or how quantities of material at ODMDS may change due to
weather conditions, events) Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve

Yes. As a part of the site designation studies for the New Wilmington ODMDS, MDFATE and LTFATE model studies were conducted by
ERDC using representative Wilmington Harbor and Military Ocean Terminal Sunny Point dredged materials. These studies were
conducted to determine the dynamics of dredged materials placed at the site.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 20-Sep-07

1-1}[Backcheck Recommendation Close Comment
Suggest you add a section on the model studies. Submitted By: Richard Powell (904-232-1694) Submitted On: 21-Sep-07

| ||Current Comment Status: Comment Closed

| 1639779 || Planning - Plan Formulation || 3.3.4 || pg. 69(PDF pg. 81) || n/a
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Would the quantities from the potential turning basin impact capacity at the Eagle Island site or ODMDS? And how are they accounted for?
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Concurred

The deepening of the remaining areas of the Wilmington Harbor - 96 Act Project is scheduled to be completed in Jan 2011, prior to the
first year of the DMMP. Maintenance volumes are more critical than new work volumes in planning for Eagle Island because maintenance
volumes are higher, maintenance dredging occurs every year, and because the maintenance material "bulks" more during the dredging
process. The new work dredging quantities currently cover the authorized project, which includes the two existing turning basins. In
addition to Eagle Island, the ODMDS will also be offered as a disposal area for the new work, so it's possible that only part or even none
of the new work material would go into Eagle Island. This could add as much as another year to the life of Eagle Island as a disposal
area. Bottom line is that dredging quantities are estimated and the Eagle Island schedule will need to be updated every year to reflect the
actual work that has been accomplished. Weather conditions, funding, and the amount of allowable overdepth dredged will all have an
impact on th capacity remaining in Eagle Island. Submitted By: Carroll Niesen (910-251-4714) Submitted On: 18-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07
| |[Current Comment Status: Comment Closed

| 1639795 [ Planning - Plan Formulation || n/a’ [ n/a | n/a

Was the public involved throughout this process in accordance with ER 1105-2-100, page E-73? If so, add brief explanation to that effect in the report.
Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve

Yes, the public has been involved in accordance with ER 1105-2-100. Public involvement began in December 2005 when we sent out a
scoping letter and held a scoping meeting. The public, the project sponsor, local governments, NC State Port authority, and other interest
groups were invited to attend. Many of those present at the scoping meeting are active PDT members. We conduct project status update
meetings and invite the public and all interested agencies to those meetings. Also, the presentations given at the update meetings are
available online and all those interested receive PDT meeting minutes. This coordination will continue throughout the development of the
DMMP. Lastly, public review of the draft integrated DMMP and NEPA document, pursuant to NEPA, will be conducted. Text will be
modified as necessary to more clearly address this. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 18-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Stacey Roth (904-232-1055) Submitted On: 19-Sep-07

| |[Current Comment Status: Comment Closed

| 1639873 || Planning - Plan Formulation || n/a' || n/a || n/a |

Regarding the dike raising of Eagle Island, how is cost sharing being handled? Also, no section discussing cost sharing allocation could be found in the report. An example
of a typical cost sharing guidance chart is attached. For examples on calculations, Reference Policy Guidance Letter (PGL) No. 47, Cost Sharing for Dredged Material
Disposal Facilities and Dredged Material Disposal Facility Partnerships (3 April 1998), located at the below website: http://www.usace.army.mil/cw/cecw-p/pgls/pgl47.pdf.
(Attachment: Cost-Sharing.pdf) Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-Sep-07

1-0||Evaluation Check and Resolve
Cost sharing is covered under the current PCA for the Wilmington Harbor 96-Act and is in accordance with PGL 47. Text will be added to
the AFB report to clarify this point. Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1}[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Richard Powell (904-232-1694) Submitted On: 21-Sep-07
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||Current Comment Status: Comment Closed

1639890

|| Planning - Plan Formulation || n/a' || n/a || n/a

Are there Non-Federal berthing areas? If so, how are they accounted for in cost sharing and in quantities? Submitted By: Stacey Roth (904-232-1055). Submitted On: 17-

Sep-07

1-0(|Evaluation Check and Resolve

Yes, there are non-Federal berthing areas that include the State Port and other private berthing areas. Private entities are required to
obtain Consent Agreements to use our disposal sites and those quantities (based on historical data) have been included in our
formulation of the DMMP. Private entities pay for their own dredging and disposal. Disposal fees are as described in Section 2.1 of the
AFB report. For the State Port, they typically use our dredging contractor and the Eagle Island disposal site and pay for the dredging and
disposal (delta between our project and the addition of theirs). All State berthing area quantities may not be included in our volume
estimates and definitely should be. For the DMMP we will make sure that all Non-Federal berthing area quantities are included.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 21-Sep-07

1-1||Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Richard Powell (904-232-1694) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed

1641588

AFB Preconference Material -
Main Report Page 8

Economics 2.1 Existing Conditions n/a

Indicate the length of each segment in the description of the Federal navigation project for clarity.

Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0(|Evaluation Concurred

Concur. The length of each segment in the description of the Federal navigation channel will be added to the text.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1||Backcheck Recommendation Close Comment

Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 20-Sep-07

||Current Comment Status: Comment Closed

1641595

[ Economics || Base Economic Conditions || Page 12 [ n/a

Include along with WCSC tonnage, WCSC trips and drafts of vessel table. This will demonstrate that the project is being utilized and presents an indicator of continued
economic justification. Additionally, the volume and relative percentage of tonnage shipped in vessels constrained by existing channel depths.
Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0[|Evaluation Concurred

The Wilmington Harbor 42-foot project has not yet been completed. The project was completed up to the NCSPA docks in February 2004.
Since 2004 would be a transition year, the first year of project availability for certain docks was 2005. Two major liquid bulk docks on the
proposed 42-foot project are upstream of the NCSPA and not yet served by the deepening project. Two facilities on the NE Cape Fear
River will be served by the proposed 38-foot project, but now have only 31 feet available. The DMMP is being developed for a project still
under construction. A quick look at the WCSC data shows that vessel movements over 33 feet (which would previously have needed
some tide assistance) have increased 22 percent from 2003 to 2005. We will discuss the vessel data at the AFB and determine what
information should be presented in the Draft Report. Wilmington Harbor includes the Military Ocean Terminal at Sunny Point (MOTSU)
and is a National Strategic Port for its military loadings at the NCSPA docks.
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| ||Submitted By: Frank Reynolds (910-251-4773) Submitted On: 20-Sep-07

1-1}[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed

1641598 || Economics | n/a’ | Page 24 || Last sentence bottom of page

The sentence begins: 'The island and requires...' There appear to be missing text here. Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0||Evaluation Concurred
Concur. The text has been revised to read: "The island requires fresh deposits of sand periodically to maintain the high quality, early
succession habitat that is preferred by the birds. " Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 20-Sep-07

|[Current Comment Status: Comment Closed

1641599 || Economics || n/a' || Page 26 || Last sentence first paragraph

There appears to be missing text here. Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0||Evaluation Concurred

Concur. The text has been modifed to read: "After stockpiling semi-dry to dry material in Cell 4 from Cells 1, 2, and 3, plans would be to
transport approximately 4 million CY from Cell 4 to the ODMDS in 2023. This cycle would continue indefinitely with material from Cells 1,
2 and 3 being stockpiled in Cell 4 and then taken to the ODMDS as needed. Reference Appendix C for cost details and key assumptions.
" Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1|[Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 20-Sep-07

||Current Comment Status: Comment Closed

1641610 [ Economics | 3.13.3.a [ Page 26 [ n/a

Is there an estimate of what percent of time it is estimated that cell 1 and cells 2 & 3 could be or is forecast to be dry and idle? How much 'sufficient dry materal' in cubic
yards is estimated on a yearly basis would be required to indefinately handle the upper reaches of Willimington Harbor? Will the pilot test be conducted? Is the cost of the
pilot test included in the cost estimate. Throughout the report there needs to be more discussion about risk and uncertainty if possible a 'guesstimate’ of probability.
Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0||Evaluation Concurred

Under the currently recommended plan cells at Eagle Island are constantly being either used or undergoing dike raises, so they are not
idle and dry until the following years - Cell 1 - 2011, Cell 2 - 2016, Cell 3 - 2015. This assumes that it takes 2 years to dry out a cell after it
becomes full. If no beneficial uses are identified and the areas are idle, there may be reasons to maintain a pond in the cells for mosquito
control or other purposes. Regarding sufficient dry material - We would need to remove enough material to accomodate the contract
guantities shown in Table 3-2 of the report, plus enough room for water and material bulking. We would generally want a capacity of about
twice the contract quantity. The material shrinks as it dries. The pilot test will help answer the questions of how dry the material needs to
be to be handled efficiently, how long does it take to get that dry, and how much will it shrink in oudoor conditions. Knowing the answers
will help us determine how much material needs to be removed to achieve the needed capacity. Yes, plans are to conduct the pilot test,
which is important. However, we may be limited by funding. Details regarding the pilot test are not yet available so a cost estimate has not
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been completed. More details regarding the pilot test and a cost estimate will be included in the DMMP. Agree that we need to better
address risk and uncertainty. As the report indicates, we will more thoroughly address risk and uncertainty in the DMMP.
Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1{|Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 20-Sep-07
| |[Current Comment Status: Comment Closed |
| 1641613 || Economics || 3.1.3.3.a Proposed Pilot test || Page 26 || n/a |

If successful, would this method be applicable to other Corps sites, or is this a special case? Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0

Evaluation Check and Resolve

The pilot test would help define the drying characteristics and management plan for the dredged material we are putting in Eagle Island.
We don't have anything else quite like Eagle Island in our district. There may be elements of the pilot test design that are helpful to other
districts, but we cannot predict if the results will be directly applicable for other sites.

Submitted By: Jennifer Owens (910-251-4757) Submitted On: 19-Sep-07

1-1

Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 20-Sep-07

|[Current Comment Status: Comment Closed

1641620

|| Economics || Economics || Page 60 - Page 80 || n/a

(Document Reference: Average Annual Costs) There is no reference to neither Present worth factors nor interest rates.
Submitted By: Bernard Moseby (251 694-3884). Submitted On: 18-Sep-07

1-0

Evaluation Concurred

The following will be added to the Report at the appropriate location: Expected Costs were evaluated over the 20 year planning period
and were discounted at a Federal discount rate of 4.875 percent using the end-of-year convention. Present worth was determined using a
factor of 0.0793943 for the 20-year planning period and applicable interest rate.

Submitted By: Frank Reynolds (910-251-4773) Submitted On: 20-Sep-07

1-1

Backcheck Recommendation Close Comment
Closed without comment. Submitted By: Bernard Moseby (251 694-3884) Submitted On: 21-Sep-07

||Current Comment Status: Comment Closed
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