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SECTION  SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES

Changes in Solicitation/Contract/Order Form

     The required performance has changed from:

SPECIFICATIONS FOR NAVIGATION CHANNEL IMPROVEMENTS INCLUDING DEEPENING AND
WIDENING,  FROM STATION 39+70  IN THE  ANCHORAGE BASIN TO STATION 60+00 LOWER
BRUNSWICK CHANNEL, AND  FROM STATION 55+00 KEG ISLAND CHANNEL THROUGH REAVES
POINT CHANNEL.

THIS PROJECT IS DIVIDED INTO PHASE 1 AND PHASE 2 WORK AND IS RESTRICTED BY
ENVIRONMENTAL WINDOWS.  THE DESIRED COMPLETION OF PHASE I, AS STATED IN SECTION
02325 OF THE SOLICITATION,  IS DECEMBER 31, 2003 AND THE REQUIRED COMPLETION DATE IS
JANUARY 31, 2004.

PRE-PROPOSAL CONFERENCE SCHEDULED FOR FEBRUARY 6, 2002. [See 52.0215-4002.]

ESTIMATED COST RANGE OF PROJECT IS BETWEEN $100,000,000. AND $250,000,000.
[UNRESTRICTED SOLICITATION]

THIS IS A REQUEST FOR PROPOSAL, SEE SECTIONS   00100 AND 00600 FOR REQUIRED
SUBMISSIONS.

IF PROPOSAL IS HANDCARRIED, DELIVER TO CONTRACTING DIVISION, 69 DARLINGTON AVENUE,
WILMINGTON, NC 28403, PRIOR TO THE TIME AND DATE SPECIFIED BELOW.  PLEASE ALLOW
ADDITIONAL TIME FOR SECURITY SCREENING OF PACKAGES AND PERSONNEL.

VERBAL OR WRITTEN REQUESTS FOR INFORMATION MUST BE DIRECTED TO THE PERSON LISTED
IN ITEM 9 ABOVE.  INQUIRIES AND REQUESTS THAT ARE DIRECTED TO ANY OTHER PERSON MAY
NOT BE RELAYED TO THE PROPER PERSON, AND THEREFORE, MAY NOT BE ANSWERED.  SEE
52.000-4011, IN SECTION 00100.

To:

 SPECIFICATIONS FOR NAVIGATION CHANNEL IMPROVEMENTS INCLUDING DEEPENING AND
WIDENING,  FROM STATION 39+70  IN THE  ANCHORAGE BASIN TO STATION 60+00 LOWER
BRUNSWICK CHANNEL, AND  FROM STATION 55+00 KEG ISLAND CHANNEL THROUGH REAVES
POINT CHANNEL.

THIS PROJECT IS DIVIDED INTO PHASE 1 AND PHASE 2 WORK AND IS RESTRICTED BY
ENVIRONMENTAL WINDOWS.  THE DESIRED COMPLETION OF PHASE I   [AS DESCRIBED IN
SECTION 02325 OF THE SOLICITATION]  IS DECEMBER 31, 2003 AND THE REQUIRED COMPLETION
DATE IS JANUARY 31, 2004.

PRE-PROPOSAL CONFERENCE SCHEDULED FOR FEBRUARY 6, 2002. [See 52.0215-4002.]

ESTIMATED COST RANGE OF PROJECT IS BETWEEN $100,000,000. AND $250,000,000.
[UNRESTRICTED SOLICITATION]
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THIS IS A REQUEST FOR PROPOSAL, SEE SECTIONS   00100 AND 00600 FOR REQUIRED
SUBMISSIONS.

IF PROPOSAL IS HANDCARRIED, DELIVER TO CONTRACTING DIVISION, 69 DARLINGTON AVENUE,
WILMINGTON, NC 28403, PRIOR TO THE TIME AND DATE SPECIFIED BELOW.  PLEASE ALLOW
ADDITIONAL TIME FOR SECURITY SCREENING OF PACKAGES AND PERSONNEL.

VERBAL OR WRITTEN REQUESTS FOR INFORMATION MUST BE DIRECTED TO THE PERSON LISTED
IN ITEM 9 ABOVE.  INQUIRIES AND REQUESTS THAT ARE DIRECTED TO ANY OTHER PERSON MAY
NOT BE RELAYED TO THE PROPER PERSON, AND THEREFORE, MAY NOT BE ANSWERED.  SEE
52.000-4011, IN SECTION 00100.

The required response date/time has changed from 14-Mar-2002 15:00 to 28-Mar-2002  15:00

The offeror acceptance period has decreased from 150 by 30 to 120

Changes in Section 00010

     CLIN 0001

          The CLIN description has changed from Mobilization and Demobilization to
          MOBILIZATION AND DEMOBILIZATION - UNCLASSIFIED
          The CLIN extended description EXCAVATION. has been added.

     CLIN 0002

          The CLIN description has changed from Unclassified Excavation to MOBILIZATION AND
          DEMOBILIZATION - MAINTENANCE
          The CLIN extended description has changed from (Estimated Quantity) to DREDGING.
          [Estimated Quantity - Not subject to Clause 52.211-18 "Variation in Estimated
          Quantity (Apr 1984)" and Clause 52.211-4001 "Variation in Estimated Quantities -
          Dredging (OCE 1985 Jan).]
          The unit of issue has changed from Cubic Yard to Each
          The pricing detail quantity has decreased from 11,450,000.00 by 11,449,996.00 to 4.00

     CLIN 0003

          The CLIN type has changed from priced to informational
          The CLIN description has changed from Maintenance Dredging to UNCLASSIFIED EXCAVATION
          The CLIN extended description has been deleted.
          The unit of issue has been deleted.
          The pricing detail quantity has decreased from 3,800.00 by 3,800.00 to 0.00

     SUB-CLIN 0003AA was added.
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ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0003AA 3,780,000.00 Cubic

Yard
UNCLASSIFIED EXCAVATION
Sta. 39+70 Anchorage Basin to Sta. 60+00 Lower Brunswick Channel
[Estimated Quantity]
FFP - PURCHASE REQUEST NUMBER W81LJ8-1144-7965

NET AMT

     SUB-CLIN 0003AB was added.

ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0003AB 7,670,000.00 Cubic

Yard
UNCLASSIFIED EXCAVATION
Sta. 55+00 Keg Island Channel to Sta. 65+31.19 Reaves Point Channel
[Estimated Quantity]
FFP - PURCHASE REQUEST NUMBER W81LJ8-1144-7965

NET AMT

     CLIN 0004

          The CLIN description has changed from Performance and Payment Bonds to MAINTENANCE
          DREDGING
          The CLIN extended description [Estimated Quantity] has been added.
          The unit of issue has changed from JOB to Hours
          The pricing detail quantity has increased from 1.00 by 3,799.00 to 3,800.00

     CLIN 0005 was added.
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ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0005 1.00 JOB

PERFORMANCE AND PAYMENT BONDS
FFP

NET AMT

     CLIN 0006 was added.

ITEM NO SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE AMOUNT
0006 53,000.00 Cubic

Yard
OPTIONAL BID ITEM 1
NORTH CAROLINA STATE PORTS AUTHORITY BERTH AREA
DEEPENING.  This work is to be completed no later than the Contract Date set
for the completion of Phase 1 Work.  Price shall include all work associated
with this item including:  Deepening, Disposal, Mobilization, Demobilization,
and increased Payment and Performance Bonds.
[Estimated Quantity]
[Note:  The Government reserves the right to exercise this option within 400
calendar days following the Notice to Proceed.]
FFP - PURCHASE REQUEST NUMBER W81LJ8-1144-7965

NET AMT
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Changes in Section 00010

TOTAL OF BID ITEMS 0001 THROUGH 0006:                                                            $ _______________ . ___

NOTE:  The Offeror’s Proposal will be incorporated into the awarded contract.  When there is a conflict between the
Solicitation Documents and the Offeror’s Proposal, the more stringent standard/requirement shall apply.

  [End]
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Changes in Section 00100

The following clauses which are incorporated by full text have been added or modified:

52.0215-4305 V    PROPOSAL SUBMISSION AND EVALUATION FACTORS FOR
                  AWARD              (Local Instruction CESAW-CT)

1.  Best Value Acquisition.

1.a.  This is a Best Value Acquisition, under FAR Part 15 “Contracting
By Negotiation”.  Non-cost (technical quality) factors are
approximately equal to cost factors.  The Government is concerned with
both obtaining superior technical quality and with making an award at
the lowest overall cost to the Government. The degree of importance of
cost as a factor could become greater depending upon the equality of
the proposals for other factors evaluated.  Where competing proposals
are determined to be substantially equal, cost would become the
controlling factor.  Also, the Government reserves the right to
reevaluate the proposals to determine if a difference in cost is worth
the difference in technical quality.

1.b.  The Government reserves the right to make award without
discussions and without giving offerors an opportunity to revise their
offers; therefore, offerors are encouraged to include their best terms
and conditions (both price and technical) in their initial offer.  By
submitting an offer in response to this solicitation, offerors are
agreeing to comply with all terms and conditions contained in the
solicitation.  Including exceptions in the offer may be cause for the
Government to reject the offer.

1.c. The Offeror’s Proposal will be incorporated into the awarded
contract.  When there is a conflict between the Solicitation Documents
and the Offeror’s Proposal, the more stringent standard/requirement
shall apply.

2.  Proposal – Required Submittals.

2.a.  Proposals shall be prepared in two separate and distinct parts
entitled,(1) “Technical Proposal for Request for Proposal (RFP) DACW54-
01-R-0009 from  __(name of offeror)__” and (2) “Price Proposal for
Request for Proposal (RFP) DACW54-01-R-0009 from __(name of
offeror)__”.

2.b.  Technical Proposal and Price Proposal [one (1) original plus
ten(10) copies each] should be placed in separate sealed packages
marked as indicated above and submitted together in the same outer
package to:

Mailing Address:
U. S. Army Corps of Engineers, Wilmington District
Reference DACW54-01-R-0009
Attn:  John Roberts, Contracting Division
PO Box 1890
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Wilmington, NC  28402-1890

Street Address:
U. S. Army Corps of Engineers, Wilmington District
Reference DACW54-01-R-0009
Attn:  John Roberts, Contracting Division
69 Darlington Avenue
Wilmington, NC  28403
Phone: [910] 251 - 4116

2.c.  The Technical Proposal should not make reference to cost or price
data so that technical evaluations may be made on the basis of
technical merit alone.  Failure to comply with this requirement may
result in a determination of non-responsiveness and rejection of the
offer.

2.d.  Any exception taken by an Offeror to any provision of this
Request for Proposal or any condition placed upon a proposal may result
in a finding of non-responsiveness and rejection of the offer.

2.e.  Each Offeror may submit only one proposal.

2.f. The evaluation of proposals will be consistent with “Section
00100, Bidding Schedule/Instruction to Bidders” and FAR 52.215-1.

3.  Proposal Format.

3.a.  The proposal shall be submitted using the sequence and format
provided below.

VOLUME CONTENTS NUMBER OF COPIES
  I Technical Proposal Original +  10 copies
  II Price Proposal Original +  10 copies

3.b.  The proposal shall be submitted in a 3 ring binder. The proposal
shall not be permanently bound.

3.c.  Pages containing text shall be 8 ½ x 11 inches with at least one-
inch margins at the top, bottom, and both sides.  Larger format
drawings or tables may be added by folding them to fit within the
binder.

3.d.  In order to reduce proposal size, the Offeror shall confine the
proposal to essential matters, sufficient to define the proposal and
provide an adequate basis for evaluation.

4.  Proposal Content.

4.1. Volume I – Technical Proposal

a. The Technical Proposal submitted in response to this RFP will be
evaluated based on the three factors and associated sub-factors
listed below.  The Technical Proposal should include relevant
information about the Offeror, Major Subcontractors and Key
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Personnel, on all technical evaluation factors.  The three factors
(1. Work Plan / Methodology, 2. Resources and Capabilities, and 3.
Past Performance) are listed below are in descending order of
importance. The most important factor is 1.  Work Plan /
Methodology, which is further broken down into eight sub-factors:
1.a. Schedule / Order of Work, 1.b. Operational Blasting Plan, 1.c.
Accident Prevention Plan (Safety Plan), 1.d. Contractor Quality
Control Plan, 1.e. Traffic Control Plan, 1.f. Dredged Material
Disposal Plan, 1.g. Environmental Protection Plan, and 1.h.
Subcontracting Plan. The first five sub-factors are 1.a. Schedule /
Order of Work, 1.b. Operational Blasting Plan, 1.c. Accident
Prevention Plan (Safety Plan), 1.d. Contractor Quality Control
Plan, and 1.e. Traffic Control Plan, are of equal value.  The next
three sub-factors are 1.f. Dredged Material Disposal Plan, 1.g.
Environmental Protection Plan, and 1.h. Subcontracting Plan, are of
equal value and slightly less important than the first five sub-
factors. The second factor is 2.  Resources and Capabilities, is
significantly less important than 1.  Work Plan / Methodology.  2.
Resources and Capabilities is further broken down into two sub-
factors, 2.a. Equipment and 2.b. Personnel and Organization.  Each
sub-factor is of approximately the same value.  The final factor is
3.  Past Performance, which is slightly less important than 2.
Resources and Capabilities.

b. The Technical Proposal should be arranged to have required
information on evaluation factors displayed in tabbed sections
of the 3-ring binder or binders in the following manner:

Tab 1.  – Work Plan / Methodology
Tab 1.A - Schedule / Order of Work (Sub-factor 1.a.)
Tab 1.B - Operational Blasting Plan (Sub-factor 1.b.).
Tab 1.C - Accident Prevention Plan [Safety Plan](Sub-factor 1.c.)
Tab 1.D - Contractor Quality Control Plan (Sub-factor 1.d.)
Tab 1.E - Traffic Control Plan (Sub-factor 1.e.)
Tab 1.F – Dredged Material Disposal Plan (Sub-factor 1.f.)
Tab 1.G - Environmental Protection Plan (Sub-factor 1.g.)
Tab 1.H - Subcontracting Plan (Sub-Factor 1.h)
Tab 1.I – Agreement to Protect Proprietary Information
Tab 2   - Resource and Capabilities
Tab 2.A - Equipment (Sub-factor 2.a.)
Tab 2.B - Personnel and Organization (Sub-Factor 2.b)
Tab 3   - Past Performance Information (Factor 3)

4.2. Volume II – Price Proposal.  The price proposal shall be tabbed as below
and shall include the following:

Tab 4.A -  SF 1442 – Solicitation, Offer and Award

Tab 4.B -  Section 00010 – Solicitation Contract Form
     (with line item UNIT PRICE and NET AMT filled in)

Tab 4.C –  Section 00600 – Representations & Certification

Tab 4.D -  Bid Bond – A bid bond, in the amount of 20% of the
proposed price or $3,000,000, whichever is less, is to be
submitted with the proposal.
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5.  TECHNICAL PROPOSAL – EVALUATION FACTORS.

5.1. Work Plan / Methodology

5.1.a. Schedule / Order of Work (Sub-factor 1.a.)  The Offeror
shall submit a brief summary of the Concept of the Contractor’s
Operations and Technical Approach for the execution of work required.
The Offeror shall submit a practicable schedule / progress chart
demonstrating how the Offeror plans to complete the work (Phase 1 and
Phase 2) within the time specified in the Solicitation. Schedules
submitted showing completion dates for phase 1 and 2 work, prior to the
time specified will receive higher ratings, for this sub-factor.  The
schedule shall include the specific resources and equipment to be used
for each segment of construction to accomplish the work as indicated in
the schedule.  The Schedule / Order of Work shall comply with Section
02325, of the  Specifications.   The offered performance schedule will
be incorporated into the contract and will become the required
performance period for all contract purposes including assessment of
liquidated damages.

5.1.b. Operational Blasting Plan (Sub-factor 1.b.).  The Offeror
shall submit an operational blasting plan as described in Section
02200, “Blasting”, of the RFP.

5.1.c. Accident Prevention Plan [Safety Plan] (Sub-factor 1.c.)
The Offeror shall submit an accident prevention plan as described in
Section 01100, Supplementary Special Contract Requirements, of the RFP.
The Offeror shall provide a listing of all current contracts and a
listing of all contracts completed in the past two years with the U.S.
Army Corps of Engineers.  For each of these contact they shall provide
by Contract the Plant involved, Responsible Individual’s Name (Project
Manager), Quality Control and Safety Professional’s name, Accident
Rates, Accident Descriptions, Causes, and Corrective Actions.  The
Offeror shall address the specific actions planned for this contract to
preclude similar accidents.

5.1.d. Contractor Quality Control Plan (Sub-factor 1.d.)  The
Offeror shall submit a quality control plan as described in Section
01451, Contractor Quality Control, of the RFP.

5.1.e. Traffic Control Plan (Sub-factor 1.e.)  The Offeror shall
submit a traffic control plan as described in Section 02325 “Dredging”,
of the RFP.

5.1.f. Dredged Material Disposal Plan (Sub-factor 1.f.) The
Offeror shall submit a disposal plan as described in Section 02325
“Dredging”, of the RFP.

5.1.g. Environmental Protection Plan (Sub-factor 1.g.)  The
Offeror shall submit an environmental protection plan as described in
Section 01354, Environmental Protection for Civil Works, of the RFP.
The Environmental Protection Plan shall address the environmental
requirements of Section 02200, Blasting; Section 02300, Water Pressure
Monitoring during Blasting; and Section 02325, Dredging.



DACW54-01-R-0009
0003

Page 11 of 20

5.1.h. Subcontracting Plan (Sub-Factor 1.h.) All Offerors are
required to prepare and submit a sub-contracting plan.  The Army's
Subcontracting Plan Evaluation Guide (AFARS Appendix DD) at
http://acqnet.saalt.army.mil/library/AFAR/AFARS_OCTOBER_2001.pdf
provides guidance for preparing an acceptable plan.  In addition to the
AFARS requirements, the Offeror shall identify all Subcontractors, who
will perform work under this contract, by Name and their involvement.

5.1.h.1 The extent of proposed participation of Small Businesses
(SBs) and Small Disadvantaged Businesses (SDBs) will be evaluated.

5.1.h.2 The Subcontracting Plan shall provide, targets, expressed
as dollars and percentages of total contract value, for Small Business
and a total target for SDB participation by the Contractor, including
joint venture partners, and teaming arrangements, and a total target
for SDB participation by subcontractors.

5.1.h.3 Any Targets listed in the approved subcontracting plan will
be incorporated into and will become part of any resulting contract.
Contractors with SDB participation targets shall be required to report
SDB participation.

5.1.h.4 Offerors shall submit “Past Performance” information (for
the past three (3) years) in their compliance with Contract Clause FAR
52.219-8 “Utilization of Small, Small Disadvantaged, and Women-Owned
Small Business Concerns” and FAR 52.219-9 “Small, Small Disadvantaged
and Women-Owned Small Business Subcontracting Plan” for previous and/or
current contracts.

5.2. Resources and Capabilities

5.2.a. Equipment (Sub-factor 2.a.)  The Offeror shall submit and
discuss the relevant information for each dredge and/or any other major
equipment to be used to extract, convey, and dispose of dredged
material in the performance of this contract. The equipment shall be
identified by intended use: New Work Dredging, or Maintenance Dredging.

For dredges, submit the following information:

-  Identification of the dredge;
-  Coast Guard Certification, if applicable;
-  Daily rock production rate based on Dredge Operation Reports
in cubic yards per day. Submit monthly summaries;
-  Dredge Operation Reports for rock under comparable operating
conditions. Submit monthly summaries;
-  Daily non-rock production rate based on Dredge Operation
Reports cubic yards per day. Submit monthly summaries;
-  Dredge Operation Reports for non-rock under comparable
operating conditions;
-  Associated booster/pipeline equipment;
-  Estimated Pipeline Lengths and Location of booster pumps for
this contract;
-  Positioning equipment;
-  Size of Suction and Discharge Lines;
-  Equipment Horsepower Distribution; and
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-  Existing commitments of this equipment to other projects
during the Contract Period of Performance.

For each waterbound accompanying vessel the following information shall
be submitted:

- Identification of the vessel;
- Coast Guard Certification, if applicable;
- Hopper or Scow Capacity in cubic yards; and  
- Existing commitments of this equipment to other projects

scheduled during the Contract Period of Performance.

5.2.b. Personnel and Organization (Sub-Factor 2.b.)    The Offeror
shall submit an organizational chart (which displays authorities and
communication chains) and qualifications, including education and/or
experience, of the following personnel to perform this contract:

- Project Manager;
– Superintendent responsible for contract execution [Minimum ten
(10) years experience in dredging operations];
- Blasting Specialist [Minimum ten (10) years total experience
and five (5) years underwater experience];
- Environmental Manager [Minimum five (5) years experience in
environmental work];
- Contractor Quality Control System Manager [Minimum five (5)
years experience in quality control];
- Risk/Site Safety and Health Officer [Minimum five (5) years
experience in implementing safety and health programs at dredging
projects or ten (10) years experience implementing safety and
health programs at construction sites]; and
- Traffic Control Manager [Minimum five (5) years experience in
traffic control].

5.3. Past Performance Information (Factor 3.)    The Offeror shall submit
past performance information described in the following paragraphs:

5.3.a. For Past Performance, using the Past Performance
Information sheet, located in Section 00100, the Offeror shall provide
past performance information about all current projects and projects
completed that include dredging contracts similar in nature to the
requirements of this proposed project. These contracts may be with
government agencies and/or commercial customers.  The Offeror shall
include for each of these contracts, the plant involved, responsible
individual’s name (e.g. – project manager, QC, and safety
professional), accident rates, accident descriptions, causes and
corrective actions.  Additionally, the offeror shall address the
specific actions planned for this contract to preclude similar
accidents.   (A separate sheet is required for each
contract/subcontract.)

5.3.b. The Offeror shall include its corporate past performance,
the past performance of its key employees who will work on this
contract, and the past performance of major subcontractors and their
key employees who will work on this contract.
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5.3.c. The Offeror must describe work that will be performed by
major subcontractors and submit relevant past performance information
for those subcontractors.

5.3.d. The Offeror is encouraged to provide information on
problems encountered, and actions taken to correct the problems.

5.3.e. In conducting the risk assessment, the government may use
past performance data provided by the Offeror and data obtained from
other sources.  While the Government may elect to consider data
obtained from other sources, the burden of providing thorough and
complete past performance information rests with the Offeror.
Additionally, the Government may elect not to contact all contracting
parties identified by the Offeror, therefore, it is to the Offeror’s
advantage to fully explain the relevance of the data provided and to
ensure the data is complete, current, and accurate.

5.3.f. If an Offeror or newly formed entity has no relevant past
performance, the Offeror will be evaluated on the past performance of
it’s Key Personnel, Subcontractors, and/or Entities in a Joint Venture.

5.3.g. The Offeror shall also send the identified references a
letter authorizing them to provide past performance information to the
Government. A sample of a “Client Authorization Letter” is located in
Section 00100, Clause 52.0215.4305.

5.3.h. The Offeror shall provide copies of the “Contractor
Performance Questionnaire”, with Part 1 completed, to all of those
parties identified on the Offeror’s Past Performance Information forms.
The parties identified on the Offeror’s “Past Performance Information
Form” should be asked to return the Questionnaire, not later than the
date and time for receipt of proposals, to:

U.S. Army Corps of Engineers, Wilmington District
ATTN: Mr. John Roberts, Contracting Division
(Reference DACW54-01-R-0009)
P.O. Box 1890
Wilmington, NC 28402-1890

6.  PRICE PROPOSAL.

Price will not be rated, but will be evaluated to determine realism and
reasonableness in relationship to the technical merits of the proposal.

7.  PROPOSAL EVALUATION PROCEDURES.

7.a.  Each offeror will be checked against the suspended/debarred list.
Any offeror who is listed will be eliminated from further
consideration.

7.b. The Government will evaluate the offeror’s technical proposal for
clarity, completeness, thoroughness and reasonableness.
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7.c.   The evaluation of proposals will be consistent with contract
provision FAR 52.215-1 “Instructions to Offerors – Competitive
Acquisitions” and the Source Selection – Evaluation Plan for
Solicitation DACW54-01-R-0009.

7.d.  Award will be made to the offeror whose proposal represents the
best value to the Government.  See paragraphs 1.a and 1.b above, of
this local instruction (52.0215-4305 V).

7.e.  Using the Army’s Subcontracting Plan Evaluation Guide (AFARS
Appendix DD), the Deputy for Small Business will evaluate each
offeror’s subcontracting plan.  Generally, to be acceptable, a plan
must be rated 70 points or higher. Regardless of the rating received
from this evaluation, the successful offeror, if other than a small
business, will be required to submit an acceptable subcontracting plan
prior to award.  If discussions are required to make the subcontracting
plan acceptable, these discussions will not constitute negotiations as
defined at FAR 15.306(d).

7.f. The Government will compare the offeror’s prices against each
other and against the IGE to determine price reasonableness.  If any
price (either the total price or prices for individual line items)
appear unreasonably low, the Government may ask the offeror to review
and verify its prices.  Any such communications shall be deemed to fall
under FAR 15.306(b).

7.g.  Verify acceptability of bid bond.  If the bond is not acceptable,
the proposal may be eliminated from further consideration.

7.h. Offerors are advised that employees of the firm identified below
may serve as technical advisors or source selection evaluation team
members during the source selection process.  They will not participate
as voting members of the evaluation team [FAR 7.503(c)(12)].  These
individuals will be authorized access to only those portions of the
proposal data and discussions that are necessary to enable them to
perform their respective duties.  These firms are expressly prohibited
from completing for the contract.

Gordon F. Revey
REVEY Associates, Inc.
P.O. Box 261219
Highlands Ranch, CO 80163-1219
Physical Address:
8258 S. Jasmine Court
Englewood, CO 80112-3049
Phone:  (303) 470 – 0416
Fax: (303) 791 – 0140
Email: grevey@earthlink.net

7.i In accomplishing their duties related to the source selection
process, employees of the firms named above may require access to
proprietary information contained in proposals.  Therefore, pursuant to
FAR 9.505-4,the firms must execute an agreement with each offeror
wherein they agree to (1) protect the offeror’s information from
unauthorized use or disclosure for as long as it remains proprietary
and (2) refrain from using the information for any purpose other than
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that for which it was furnished.  To expedite the evaluation process,
each offeror must contact the named firms, execute the required
agreement with each firm, and submit a copy of each agreement with the
offeror’s proposal, as Tab 1 – I  Agreement to Protect Proprietary
Information.

(End of Instruction)
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Changes in Section 00700

The following clauses which are incorporated by full text have been added or modified:

52.228-1     BID GUARANTEE (SEP 1996)

(a) Failure to furnish a bid guarantee in the proper form and amount, by the time set for opening of bids, may be
cause for rejection of the bid.

(b) The bidder shall furnish a bid guarantee in the form of a firm commitment, e.g., bid bond supported by good and
sufficient surety or sureties acceptable to the Government, postal money order, certified check, cashier's check,
irrevocable letter of credit, or, under Treasury Department regulations, certain bonds or notes of the United States.
The Contracting Officer will return bid guarantees, other than bid bonds, (1) to unsuccessful bidders as soon as
practicable after the opening of bids, and (2) to the successful bidder upon execution of contractual documents and
bonds (including any necessary coinsurance or reinsurance agreements), as required by the bid as accepted.-

(c) The amount of the bid guarantee shall be twenty percent [20%] of the bid price or $3 million, whichever is less.-

(d) If the successful bidder, upon acceptance of its bid by the Government within the period specified for
acceptance, fails to execute all contractual documents or furnish executed bond(s) within 10 days after receipt of the
forms by the bidder, the Contracting Officer may terminate the contract for default.-

(e) In the event the contract is terminated for default, the bidder is liable for any cost of acquiring the work that
exceeds the amount of its bid, and the bid guarantee is available to offset the difference.
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Changes in Section 00800

The following clauses which are incorporated by full text have been added or modified:

52.232-5001  CONTINUING CONTRACTS (MAR 1995)--EFARS

  (a) This is a continuing contract, as authorized by Section 10 of the
River and Harbor Act of September 22, 1922 (33 U.S. Code 621).  The payment
of some portion of the contract price is dependent upon reservations of funds
from future appropriations, and from future contribution to the project
having one or more non-federal project sponsors.  The responsibilities of the
Government are limited by this clause notwithstanding any contrary provision
of the "Payments to Contractor" clause or any other clause of this contract.

  (b) The sum of $ 10,700,000.00 will be obligated at the time of contract
award and a total of $ 10,700,000.00 has been reserved for this contract and
is available for payments to the contractor during the current fiscal year.
We anticipate funding sufficient to allow completion of Phase I work by
January 2004, and funding sufficient to allow completion of Phase 2 work by
the required contract completion date as determined in contract clause
52.211-10 “Commencement, Prosecution, and Completion of Work (Apr 1984)”.  It
is expected that Congress will make appropriations for future fiscal years
from which additional funds together with funds provided by one or more non-
federal project sponsors will be reserved for this contract.

  (c) Failure to make payments in excess of the amount currently reserved, or
that may be reserved from time to time, shall not entitle the contractor to a
price adjustment under the terms of this contract except as specifically
provided in paragraphs (f) and (i) below.  No such failure shall constitute a
breach of this contract, except that this provision shall not bar a breach-
of-contract action if an amount finally determined to be due as a termination
allowance remains unpaid for one year due solely to a failure to reserve
sufficient additional funds therefore.

  (d) The Government may at any time reserve additional funds for payments
under the contract if there are funds available for such purpose.  The
contracting officer will promptly notify the contractor of any additional
funds reserved for the contract by issuing an administrative modification
to the contract.

  (e) If earnings will be such that funds reserved for the contract will be
exhausted before the end of any fiscal year, the contractor shall give
written notice to the contracting officer of the estimated date of exhaustion
and the amount of additional funds which will be needed to meet payments due
or to become due under the contract during that fiscal year. This notice
shall be given not less than 45 nor more than 60 days prior to the estimated
date of exhaustion.

  (f) No payments will be made after exhaustion of funds except to the
extent that additional funds are reserved for the contract.  The contractor
shall be entitled to simple interest on any payment that the contracting
officer determines was actually earned under the terms of the contract and
would have been made except for exhaustion of funds.  Interest shall be
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computed from the time such payment would otherwise have been made until
actually or constructively made, and shall be at the rate established by the
Secretary of the Treasury pursuant to Public Law 92-41, 85 STAT 97, as in
effect on the first day of the delay in such payment.

  (g) Any suspension, delay, or interruption of work arising from
exhaustion or anticipated exhaustion of funds shall not constitute a breach
of this contract and shall not entitle the contractor to any price adjustment
under the "Suspension of Work" clause or in any other manner under this
contract.

  (h) An equitable adjustment in performance time shall be made for any
increase in the time required for performance of any part of the work
arising from exhaustion of funds or the reasonable anticipation of
exhaustion of funds.

  (i) If, upon the expiration of sixty (60) days after the beginning of the
fiscal year following an exhaustion of funds, the Government has failed to
reserve sufficient additional funds to cover payments otherwise due, the
contractor, by written notice delivered to the contracting officer at any
time before such additional funds are reserved, may elect to treat his right
to proceed with the work as having been terminated.  Such a termination shall
be considered a termination for the convenience of the Government.

  (j) If at any time it becomes apparent that the funds reserved for any
fiscal year are in excess of the funds required to meet all payments due or
to become due the contractor because of work performed and to be performed
under the contract during the fiscal year, the Government reserves the right,
after notice to the contractor, to reduce said reservation by the amount of
such excess.

(End of clause)

52.236-4     PHYSICAL DATA (APR 1984)

Data and information furnished or referred to below is for the Contractor’s
information.  The Government shall not be responsible for any interpretation
of or conclusion drawn from the data or information by the Contractor.

 (a) The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by the Corps of
Engineers.

 (b) Weather Conditions. Temperature and rainfall data for the work area can
be obtained from the U.S. Department of Commerce, National Oceanic and
Atmospheric Administration (NOAA) Environmental Data Service, Asheville,
North Carolina.  In common with most Atlantic Coastal localities, the area is
subject to the effects of coastal storms and hurricanes which produce high
winds, waves, above normal tides and heavy rain.  Prevailing winds are from
the southwest March through August and from the north-northeast from
September through February.  The highest wind speeds occur during the peak
hurricane season being August through October, however, storms occur most
frequently from November through April.  It is the Contractor’s
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responsibility to obtain and analyze available weather data for the project
area and determine their potential affect on his operations.

  (c) Transportation Facilities.  US Highways 17, 74, 76 and 421 and NC
Highways 87 and 133 and Interstate 40 serve the general area where the work
is to take place.

 (d) Location.  The project is located within New Hanover and Brunswick
Counties in Southeastern North Carolina on the Cape Fear River with the
upstream and downstream limits of the work located approximately 0.3 miles
and 18.3 miles respectively downstream of the Cape Fear Memorial Bridge,
Wilmington, North Carolina.

 (e) Utilities.  Overhead transmission lines owned by Carolina Power & Light
Company cross Lower Brunswick Channel at approximately station 55+00.
Vertical clearance of the overhead lines at the channel crossing is
approximately 165 feet above mean high water.

Submarine utilities owned by AT&T Inc. and Exxon-Mobil Chemical Company cross
the Fourth East Jetty Channel.  The AT&T utility is a light guide cable
installed by directional bore in approximately 1988.  The Exxon Pipeline
Corporation utilities consist of one 4 inch and two 6 inch pipelines which
were trenched into the river bottom in 1973.  One of the lines carries
natural gas and the other two are currently not in use.  An additional 6 inch
pipeline was installed by directional bore in 1993 and currently carries
paraxylene.  The Contractor shall contact each utility owner prior to
commencement of work.

 (f) Local Tidal Conditions.  Information about local tidal conditions is
available through the following internet site:

http:/www.co-ops.nos.noaa.gov/tp4days.html

 (g) Obstruction of Channel.  The Government will not undertake to keep the
channel free from vessels or other obstructions, except to the extent of such
regulations, if any, as may be prescribed by the Secretary of the Army in
accordance with provisions of Section 7 of the River and Harbor Act approved
8 August 1917.  The Contractor shall schedule and perform the work in such a
manner that minimizes delays to shipping.  Movement of Contractor’s Plant and
Equipment shall be required to allow for passage of Large Vessels.  If
navigation is obstructed due to the Contractor’s work activities the
Contractor shall immediately notify the Coast Guard so that a notice to
mariners can be issued if needed.  Upon completion of the work, the
Contractor shall promptly remove his plant, including ranges, buoys, piles
and other markers placed by him under the contract in navigable waters or on
the shore.

 (h) Subsurface Investigations.

(1) Drilling logs of borings are provided in Appendix A.  Soils laboratory
data is provided in Appendix B.  Unconfined compressive strengths of rock
specimens selected from core borings are provided in Appendix C.  All data is
provided for information only.

(2) Subsurface conditions indicated on drawings and specifications are the
result of site investigations by hydrographic and geophysical methods,
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splitspoon, rock core, and wash probe borings.  Boring locations are shown on
the drawings.  Elevations on boring logs are referenced to Mean Lower Low
Water (MLLW) or Mean Low Water (MLW).  River channel elevations on boring
logs may vary from hydrographic soundings on drawings, because there are
seasonal changes in channel bottom elevations and local changes attributable
to maintenance dredging.  Descriptions of the subsurface are representations
of the soil and/or rock specimens at the respective locations and elevations
of the borings.

(3) Expert technical judgment is required to extrapolate and project
subsurface conditions from a particular boring location.  The description of
geologic and engineering characteristics may change or vary with distance
away from the boring.

(4) When viewing subsurface investigation data provided in these
specifications, the Contractor shall recognize the limitations inherent in
extrapolating and projecting subsurface conditions from a boring location,
methods of subsurface investigation, classification systems and evaluation
procedures used to describe the subsurface materials.  A generalized view of
the subsurface condition is obtainable through analyses of the subsurface
investigation data.  In view of the geomorphological development of the area
and civil development of the harbor, conditions not disclosed by borings may
be encountered during the work.  These conditions may range from and include
lenses of well-cemented rock with high unconfined compressive strengths to
very low strength or even flowing sediments.  Other conditions may include
highly organic material or trees and stumps buried in the geologic past,
large slabs or boulders of rock from previous blasting, Civil War ordnance,
sunken ships, and other miscellaneous discarded items.

(i) Condition of Channel.  Controlling low water depths, at the time of the
most recent survey, are shown on the drawings referenced in Section 01100
paragraph, CONTRACT DRAWINGS AND SPECIFICATIONS.

(j) Waves. Wave height data in the offshore area near the new Ocean Dredged
Material Disposal Site (ODMDS) is available through the following internet
site:

http://chl.wes.army.mil/research/wave/wavesprg/numeric/wgeneration/wisdata.ht
p

(k)    Channel Traffic.   Temporary cessation of operations may be necessary for the passage of large ocean-going
vessels, large fishing vessels, tugs with barges in tow, and small vessel traffic. Recent records indicate there have
been approximately 800 vessel arrivals per year in Wilmington Harbor that use Pilot Assistance.   Details of these
records are available by contacting Cape Fear Marine, Inc. at (910) 457 – 6909.

(End)
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SUMMARY 

 The Cape Fear River Channel between Wilmington and Southport is located on 

the approximate axis of the Cape Fear arch, a NW-SE trending geologic high that extends 

from the fall- line to the coast.  Along its extent, the channel is located in sediments and 

rocks ranging in age Cretaceous to Oligocene.  The following bullets highlight the 

important points of this paper. 

• No active faulting is identified in the area. 
• The distribution of Cretaceous, Paleogene and Neogene units in the Cape Fear 

River is controlled by the underlying geologic structure (Cape Fear arch), the 
hardness and lithification of the units, and erosion by the Cape Fear River. 

• Upper part of Fourth East Jetty and the Anchorage Basin - The Rocky Point 
Member of the Peedee Formation underlies this area.  It varies from loose and 
friable sandy limestone in the lower part to well- lithified sandy limestone in the 
upper part.  In this area, the top of the Rocky Point Member is generally above –
43’ MLLW, or within the dredging prism.  In addition, the thickness of the Rocky 
Point exceeds the distance between the TOR and the permitted channel depth (-50 
MLLW). 

• Lower Brunswick Channel to the upper part of the Fourth East Jetty - The Peedee 
Formation underlies this area and is mainly unconsolidated dark gray to green 
very fine to fine muddy sand.  In this area, TOR stays below the dredging prism 
or is greater than –44’ MLLW generally remaining between –45’ and –50’ 
MLLW.  In a few areas, TOR drops below –50’ MLLW.  Areas where rock is 
high are irregular karstic surfaces reflecting differential weathering and erosion. 

• Upper Lilliput, Keg Island, Big Island - The Rocky Point Member of the Peedee 
Formation and/or Units A and B of the Castle Hayne Limestone underlie this 
area; both are generally well- lithified, thickly bedded and very resistent.  This 
results in TOR rising to less than –43’ MLLW in several different places in this 
part of the channel. 

• Lower Lilliput through Battery Island - The Bald Head Shoals Formation, Castle 
Hayne Limestone or the River Bend Formation underlie this area with TOR 
generally greater than –50’ MLLW.  However, in Snow Marsh Channel, the Bald 
Head Shoals Formation and the Castle Hayne Limestone form a high rising as 
high as –45’ MLLW, but staying below the dredging prism.  In addition, in 
Battery Island Channel and Lower Swash Channel, the Castle Hayne Limestone 
rises to –46’ MLLW, but still stays below the dredging prism. 

•  Rock occurring in the Wilmington Harbor is generally limestone that is variable 
in hardness.  The top of rock is often irregular, “pinnacle like” resulting from 
Cape Fear River erosion and dissolution. 

• The Peedee aquifer occurs in the Anchorage Basin to the northern part of the 
Fourth East Jetty Channel.  Deepening the channel to –43’ (-44’) MLLW in this 
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area will remove the upper part of the Peedee aquifer, increase its exposed surface 
area and enhance its discharge relationship into the river.  However, the impact 
will be minimal as the Peedee aquifer only occurs for a short distance west of the 
Cape Fear River (about ½ mile) in this area. 

• Between Upper Big Island and Keg Island Channel, the Castle Hayne aquifer and 
the Peedee aquifer occur.  The lack of a mappable confining unit between them in 
this area results in a single aquifer system.  As both aquifers have potentiometric 
surfaces above river elevation, any fresh water in the units will discharge into the 
Cape Fear River upon deepening. 

• Channel deepening in other parts of the river will have no impact on the 
secondary aquifers in southeastern North Carolina. 
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INTRODUCTION 

 The Atlantic Coastal Plain Province is an eastward dipping (20-25’/mile) and 

thickening wedge of Mesozoic-Cenozoic sediments and sedimentary rocks that become 

progressively younger oceanward.  The western boundary of the Coastal Plain is the fall-

line which separates Paleozoic age igneous and metamorphic rocks to the west from 

younger sediments and sedimentary rocks that unconformably overlie a southeast dipping 

pre-Cretaceous basement.  The province consists of a series of basins including from 

north to south the Salisbury Embayment, the Albemarle Embayment and the Southeast 

Georgia Embayment, and intervening highs including the Normandy arch in New Jersey, 

the Norfolk arch in Virginia, the Cape Fear arch in North Carolina, and the Yamacraw 

High in South Carolina.  The Cape Fear arch whose axis trends northwest-southeast and 

lies north of the South Carolina-North Carolina State line is the principal structural 

feature of the Southeastern Atlantic Coastal Plain (Figure 1).  To the north of the arch 

axis and south of the Norfolk arch lies the Albemarle Embayment which represents the 

major depocenter in North Carolina for Mesozoic-Cenozoic sediments.  Coastal Plain 

sediments in North Carolina reach their maximum onshore thickness of almost 3050 m in 

the Albemarle Embayment near Cape Hatteras on the outer banks. 

 The basement extends from outcrop west of the fall- line beneath the coastal plain 

to a depth of about 3050 m at Cape Hatteras.  Lawrence and Hoffman (1993) used 

basement cores and cuttings from 124 bore holes, magnetic and Bouguer gravity maps to 

construct an interpretative geologic map of the basement beneath the coastal plain.  Based 

on lithologic characteristics and tectonic features of the basement rocks, they recognized 

five major regions beneath the coastal plain, the Carolina terrane to the west, the Spring 
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Hope terrane to the east, the Roanoke Rapids terrane to the northeast, the Charleston 

terrane to the south and the Hatteras belt in the extreme east.  Each terrane is delimited by 

an inferred basement fault, except for the Hatteras belt.   

A northwest-southeast trending feature occurring between the axis of the Cape 

Fear arch and the major depocenter of the Albemarle Embayment is represented by the 

Neuse hinge (Harris and Laws, 1997).  The area south of the hinge is referred to as the 

Onslow block and the area north of the hinge the Albemarle block.  Riggs and others 

(1985) designated the area generally represented by the northern part of Onslow block the 

Mid-Carolina Platform High.  On the Albemarle block, Mesozoic and Cenozoic 

sediments and rocks generally trend north to south, whereas on the Onslow block, their 

strike becomes more northeast-southwest as units wrap around the nose of the Cape Fear 

arch.  Because of the discordant relationship between the onshore strike of Cenozoic 

strata and the northeast-southwest orientation of the Onslow Bay shoreline, sediments 

and rocks exposed onshore continue offshore into Onslow and Long Bays. 

This report presents background information on the stratigraphy and structural 

geology of the southeastern part of the North Carolina Coastal Plain.  Bore hole 

stratigraphy from previous reports by Zullo and Harris (1992, 1993), Harris and Laws 

(1994) and Harris (1998, a-k) are integrated for the Cape Fear River and Bald Head 

Shoals Channel.   In addition, aquifers and confining units along the Cape Fear River are 

discussed. 
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REGIONAL AND LOCAL GEOLOGIC STRUCTURES 

Albemarle block 

The area between the White Oak and Neuse Rivers and the Norfolk arch 

(Virginia) used in the sense of Gibson (1983) and Ward and Strickland (1985) is referred 

to as the Albemarle block.  The Albemarle block is a crustal entity that has behaved in 

concert or independently of adjacent crustal structures.  At various times throughout the 

Mesozoic and Cenozoic the Albemarle block has been elevated or subsided relative to 

adjacent blocks; currently, the Albemarle block is down relative to adjacent blocks.  The 

Albemarle block more or less corresponds to the Albemarle Embayment and is separated 

into updip and downdip parts.  When reference to stratigraphic units in this report is made 

to exposures in the Kinston area this is the updip part of the Albemarle block.  When 

reference is made in this report to the subsurface geology in the Pamilco Sound or Outer 

Banks area this is the downdip part of the Albemarle block.   The Albemarle block 

corresponds to the northern part of the Spring Hope terrane, most of the Roanoke Rapids 

terrane and Hatteras belt of Lawrence and Hoffman (1993).  Tectonic features associated 

with the basement area of the Albemarle block include the Roanoke Island-Goldsboro 

fault, the Hollister fault and an unnamed fault that splays southwest from the Roanoke 

Island-Goldsboro fault, ending at the Neuse hinge and corresponding to the Graingers 

wrench zone. 

Hollister Fault – The Hollister fault is a major dextral strike-slip fault zone that trends 

north-south through Hollister (Halifax County) and continues southward on a line west of 

Rocky Mount, Wilson and Goldsboro to be truncated by the inferred Pender fault of 
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Lawrence and Hoffman (1993).  Up to 15 miles of dextral movement has been suggested 

for the Hollister fault. 

Roanoke Island-Goldsboro Fault – The east northeast to west southwest trending 

Roanoke Island-Goldsboro fault has been suggested because of truncated magnetic 

anomalies in the Roanoke Rapids terrane.  This fault, totally concealed by the Coastal 

Plain, is interpreted to extend from just north of Oregon Inlet (Dare County) to the 

southwest beneath Roanoke Island, Greenville, Farmville and Goldsboro where it turns 

more south and joins the Hollister fault.  The Roanoke Island-Goldsboro is interpreted to 

also have dextral movement.   

Graingers Wrench Zone – In the Kinston area, Brown et al. (1977) identified a wrench 

zone (Graingers wrench zone) east of Kinston based on analysis of stratigraphic and 

structural data from cores and outcrops that corresponds to the unnamed basement fault 

of Lawrence and Hoffman (1993).  They interpreted its geologic history based on a 

previously published regional model that dealt with Cretaceous-Cenozoic rocks of the 

Atlantic Coastal Plain (Brown et al., 1972).  Later Brown et al. (1977) attributed the 

variation in distribution and thickness of the Beaufort Formation (now group) in this area 

to a series of northeast trending, en echelon, left lateral strike-slip faults.  In their 

interpretation, horizontal movement along these features formed a series of northeastward 

plunging horsts and grabens.  They suggested these structures developed initially in the 

Paleocene and Eocene, with most deformation in the post-Eocene.  McLaurin and Harris 

(in press) reinterpreted the direction of movement on the wrench zone through detailed 

stratigraphic analysis. 
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 The Graingers wrench zone is a northeast-southwest trending feature that 

terminates to the south at the Neuse hinge and continues northeastward toward the 

Virginia state-line for about 160 miles.  McLaurin and Harris (in press) show that the 

zone consists of en echelon northeast-southwest trending faults and east to west trending 

faults.  They suggest that the northeast-southwest trending system is more recently active 

and overprints a Paleocene east-west fault trend, and that the system experienced episodic 

activity during the Mesozoic and Cenozoic. 

Neuse Hinge 

Ferenczi (1959) postulated a fault along the Neuse River and termed it the Cape 

Lookout-Neuse River fault zone.  Baum et al. (1978) also recognized the same feature but 

shortened the name to the Neuse fault; subsequently, Harris et al. (1979) changed the 

trend of the Neuse fault.  Baum et al. (1978) and Harris et al. (1979) mapped the Neuse 

fault parallel to the Cape Fear River between about Smithfield, Johnston County, to 

Bogue Inlet at the mouth of the White Oak River, Onslow-Carteret County line.  Harris et 

al. (1979) suggested that the Neuse fault had a sense of relative movement with the north 

side down and that movement had occurred periodically from Lower Cretaceous through 

the Quaternary.  Harris and Laws (1997) referred to the Neuse fault informally as the 

Neuse hinge and identified it as a transition zone between the Onslow and Albemarle 

blocks.  Consequently, as currently recognized, the Neuse hinge of Harris and Laws 

(1997) or the Cape Look-Neuse River fault Zone of Ferenczi (1959), the Neuse of fault of 

Harris et al. (1979) or the New Bern arch of Gibson (1983), is a northwest-southeast 

trending structure that occurs from the fall- line to the terminus of the Whiteoak River.  
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Although past movement about the structure may have been differential, the north side is 

currently down relative to the south side. 

Onslow Block 

The area between the Neuse hinge and the axis of the Cape Fear arch 

(approximately the North Carolina – South Carolina state-line) is referred to as the 

Onlsow block.  The Onslow block is a crustal entity that has behaved in concert or 

independently of adjacent crustal structures.  At various times throughout the Mesozoic 

and Cenozoic the Onslow block has been elevated or subsided relative to adjacent blocks; 

currently, the Onslow block is elevated relative to adjacent blocks.  All Mesozoic and 

Cenozoic units on the Onslow block strike northeast southwest and dip to the southeast at 

less than 1o.  

Pender Fault – Lawrence and Hoffman (1993) identified an east-west trending basement 

fault on the Onslow block and termed it the Pender fault.  They mapped the fault from 

about the Pender/Onslow County line’s intersection with the Atlantic Ocean on the east 

west across Pender and Bladen Counties to the South Carolina line just north of Fair 

Buff.  Evidence for the fault’s presence consisted of magnetic anomaly trends and 

basement rocks of different terrains.   Lawrence and Hoffman (1993) gave no evidence 

for post-rift movement on the fault and suggested dextral movement. 

Carolina Fault – LeGrand (1955) and Ferenczi (1959) postulated a fault zone trending 

northeast-southwest, parallel to the coast, that could be traced from the vicinity of 

Kinston, Lenoir County, south to the approximate confluence of the Cape Fear and Black 

Rivers.  Baum et al. (1978) named the feature the Carolina fault and traced it from the 
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confluence of the Cape Fear and Black Rivers north to the Neuse fault.  Harris et al. 

(1979) suggested that the fault passed through Cove City, Craven County. 

Cape Fear Arch 

 The Cape Fear arch of southeastern North Carolina is the principal structural 

feature in the Atlantic Coastal Plain.  It is interpreted as a southeast plunging basement 

high extending from the Fall Line near Fayetteville along the Cape Fear River to about 

Cape Fear, North Carolina.  Its axial trace marks the main area of Cretaceous outcrops in 

North Carolina; however, the Cretaceous is exposed in the northern coastal plain on the 

Albemarle block updip along major river valleys.  The Cape Fear arch was originally 

recognized as a positive feature by Dall and Harris (1892); however, Stephenson (1923) 

is usually given credit for first delineating the structure.  Although recognized by many 

other workers (MacCarthy, 1936; Mansfield, 1937; Richards, 1945; Straley and Richards, 

1950; Baum et al., 1977), Harris et al. (1979) suggested that the Cape Fear arch 

represented a basement fault that has experienced episodic, differential movement from 

the Lower Cretaceous through the Quaternary.  They located the fault trace 

approximately northeast of the line separating the Peedee drainage basin of South 

Carolina from the Cape Fear drainage basin of North Carolina.  The area marked by the 

axis of the Cape Fear arch has also been termed the Carolina Platform by Hine and Riggs 

(1986).  They suggested that it was a broad region of shallow continental crust between 

the Southeast Georgia and Salisbury Embayments and that the platform was a major 

structural feature that controlled Cenozoic deposition. 

 The Cape Fear arch controls the distribution of Cretaceous, Paleogene and 

Neogene units in southeastern North Carolina.  As the arch plunges to the southeast, 
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geologic units that crop out onshore north of the arch axis continue offshore into Onslow 

and Long Bays, and then wrap back on shore in South Carolina.  The Cape Fear River 

generally follows the arch axis. 

East Coast Fault System 

 Marple and Talwani (2000) identified the presence of a north-northeast trending 

buried fault system almost 1000 miles long in the Coastal Plain of the Carolinas and 

Virginia.  They recognized three en echelon segments, each with dextral movement, one 

segment in South Carolina extending from west of Charleston northeastward to the North 

Carolina state line, a second part in North Carolina extending from the state line 

northeastward to about the Fall Line at the Neuse River, and a third extending from this 

same area, but located east, northeastward to about the James River in Virginia.  They 

suggested that each of these segments had experienced late Quaternary deformation.  The 

second fault segment is interpreted to cross the Onslow block from about Lumberton to 

west of Fayetteville and Dunn. 

GEOMORPHOLOGY 

Regional 

 The area from a little south of the Neuse River, North Carolina north to Cape 

Cod, Massachusetts, is termed the Embayed Section of the Coastal Plain Province.  The 

main attribute of this section is fairly recent submergence.  In North Carolina, this 

submergence is well documented by the low-lying Albemarle Embayment.  As this area 

lies north of the project area, it is not discussed. 

 The area south of the Embayed Section is referred to as the Sea Island Section of 

the Coastal Plain Province.  Characteristics of this section include less submergence than 
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the area to the north, a chain of barrier islands, and a sizeable non-terraced zone inland 

which is dissected enough to make the inner coastal plain hilly.  Shallow depressions 

commonly referred to as the Carolina Bays are also common.  The project area (Cape 

Fear River and Bald Head Shoals Channel) lies within the Sea Island Section of the 

Coastal Plain and separates the area north from the area south on the Onslow block. 

North of the Cape Fear River – The area north of the Cape Fear River is a structural and 

geomorphic entity bounded to the southwest by the Cape Fear arch and to the north by 

the Neuse hinge.  This area is characterized by a dearth of large scale relict shoreline 

features or Pliocene and Pleistocene marine units.  In addition, drainage development and 

direction of flow differ markedly from those seen in adjacent Coastal Plain sections.  

Throughout the area most streams are deflected to the south, resulting in deflected-

tributary asymmetry White (1966).  The Cape Fear River valley is asymmetric with most 

tributaries of the river located on the north side, consequently, tributary length and 

surface slopes are lower than tributary length and surface slopes south of the Cape Fear 

River.  Although White (1966) suggested that the primal cause of asymmetrical drainage 

in the Atlantic Coastal Plain was the southward drift of beach sand, basement blocks 

bounded by northwest-southeast trending hinge zones or faults may partition the Coastal 

Plain into a series of half grabens with dip slip mainly on the north side.  Thus, areas 

located northeast of block boundaries would reflect southwestward dip slopes of units 

whereas the areas located immediately southwest of block boundaries would reflect 

north- facing escarpments, with the axis separating dip directions located further south. 

South of the Cape Fear River – The area located south of the Cape Fear River is 

structural and geomorphic entity bounded by the Cape Fear arch axis north and the 
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northwest-southeast fault zone that bounds the Peninsular Arch of Florida.  Adjacent to 

the Cape Fear River tributaries that are located on the south side are significantly shorter 

than those located on the north side and have a greater slope.  

Terraces 

 River and wave cut terraces occur on the north side of the Cape Fear River and 

along the Intracoastal Waterway of the Onslow block.  Five river terraces with 

successively older terraces located farther away from the river are identified within the 

Cape Fear River valley, all lying northeast of the river (Soller, 1988).  River terraces can 

be correlated to marine strandline deposits and scarps on the Onslow block north of the 

Cape Fear River and to marine deposits on the Onslow block south of the Cape Fear.  The 

five terraces recognized by Soller (1988) along the north side of the Cape Fear River 

valley were from youngest to oldest the Wando, the Socastee, the Penholoway, the 

Waccamaw and the Bear Bluff.  Each of these terraces are correlated to marine deposits 

south of the Cape Fear River.  The Bear Bluff terrace is correlated to the upper Pliocene 

Bear Bluff Formation, the Waccamaw terrace to the lower Pleistocene Waccamaw 

Formation, the Socastee terrace to the middle Pleistocene Socastee Formation and the 

Wando terrace to the upper Pleistocene Wando Formation of Owens (1989). 

Several scarps and associated terraces (plains) are recognized on the Onslow 

block between Cape Fear and Cape Lookout.  Zullo and Harris (1979) recognized three 

scarps that formed the seaward borders of tilted plains in the area: the Hanover scarp, the 

Bogue-Suffolk scarp, and the Alligator Bay scarp.  The Hanover scarp originated at an 

interpreted cape in central New Hanover County north of the Cape Fear River.  To the 

south, Zullo and Harris (1979) suggested that the scarp paralleled the north side of the 
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Cape Fear River for several kilometers eventually becoming the Surry scarp about 125 

miles inland of the coastal margin.  Although Flint (1940) recognized the Surry scarp 

inland on the Onslow block, Zullo and Harris (1979) traced the Hanover scarp 

northeastward to just south of the New River where it turned abruptly to the north 

eventually merging inland along the Neuse hinge with the Surry scarp.  Soller and Mills 

(1991) followed the identification and location of the Surry scarp as mapped by Flint 

(1940), and did not recognize the Hanover scarp.  The plain delimited on the Onslow 

block by the Orangeburg scarp and the Hanover-Surry scarp is identified as the Duplin 

Plain (Zullo and Harris, 1979).  Sediments of Duplin age represent the youngest marine 

formation underlying the area.  Zullo and Harris (1979) indicated that Duplin Plain was at 

an elevation of more than 40’ in central New Hanover County and over a distance of 

about 100 miles gradually increased to about 70’ on the west side of the New River. 

 The Bogue-Suffolk scarp is located seaward of the Hanover scarp and essentially 

delimits the modern mainland coast on the Onslow block.  Mixon and Pilkey (1976) 

mapped the Bogue scarp north of the New River, and indicated that in central Carteret 

County, it abruptly turned north and became part of elements associated with the Suffolk 

scarp.  The plain delimited by the Hanover scarp and the Bogue-Suffolk scarp is called 

the Waccamaw/Canepatch Plain (Zullo and Harris, 1979) and ranges in elevation from 

about 25’ in central New Hanover County to over 35’ just north of the New River.  

Waccamaw and James City Formation sediments represent the youngest marine 

sediments underlying the plain.  Zullo and Harris (1979) also proposed the Alligator Bay 

scarp for a linear feature that occurred seaward of the Bogue scarp between Spicer and 

Alligator Bays, Onslow County.  The plain bounded by Bogue scarp and the Alligator 
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Bay scarp rose from sea level 19 miles south of New River to about 15’ at New River and 

was designated the Socastee Plain.  North of New River Inlet, the Alligator Bay scarp 

may merge with the Bogue scarp, forming the western limit of the Core Creek Sand. 

GEOLOGIC FORMATIONS 

 Cretaceous through Holocene sediments occur along the Cape Fear arch in 

southeastern North Carolina.  Stratigraphic units recognized and their age is shown in 

Figure 2. 

Cretaceous  
Peedee Formation 

The Peedee Formation was first described by Stephenson (1912) as dark green to 

gray, finely micaceous, and more or less glauconitic, calcareous argillaceous sand with 

impure limestone layers to 3’ in thickness.  These impure limestone layers commonly are 

comprised of high concentrations of mollusks and calcite cement.  The Peedee Formation 

disconformably overlies the Black Creek Group (Donoho Creek Formation) and 

disconformably underlies Cenozoic sediments.  The top of the unit contains two 

members, the Rocky Point and the Island Creek.  The Peedee Formation occurs in every 

coastal county of North Carolina. 

The predominant litho logy of the Peedee Formation is dark gray to green, 

argillaceous, calcareous very fine to fine quartz sand.  In southern Brunswick County, 

however, the Peedee Formation is a moderately indurated, medium light gray to olive 

gray very fine to fine sandy foraminiferal wackestone to sandy wackestone (Harris et al. 

(1986).  Downdip, the contact between the underlying Peedee Formation and the 

overlying Rocky Point Member appears to be gradational. 
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The Peedee Formation has been considered to be Campanian to Maastrichtian in 

age, and is assigned to the Exogyra costata zone.  Recent work, however, by D. Prowell, 

J. Self-Trail and R. Christopher in South Carolina suggests that the Peedee Formation is 

only Maastrichtian with the lower boundary with the underlying Black Creek Group the 

Campanian-Maastrichtain boundary.  Two distinct lithologies recognized in the Peedee 

Formation have been formally named, the Rocky Point Member and the Island Creek 

Member. 

Rocky Point Member - The Rocky Point Member of the Peedee Formation was 

informally proposed by Swift and Heron (1969) and later designated a formal 

stratigraphic unit by Wheeler and Curran (1974) with the Superior Stone Quarry (later 

bought by Martin Marietta) in northern New Hanover County designated the 

holostratotype.  The Rocky Point Member disconformably overlies the sediments of the 

typical Peedee Formation and disconformably underlies either the Island Creek Member 

of the Peedee, Beaufort Group sediments or the Eocene Castle Hayne Limestone.  The 

Rocky Point Member of the Peedee is recognized in eastern Brunswick, New Hanover, 

eastern Pender and southwestern Onslow Counties.  In extreme southern Brunswick 

County (Bald Head Island area) it has an estimated maximum thickness over 90’. 

Harris (1978) subdivided and mapped the distribution of the Rocky Point Member 

in southeastern North Carolina.  He recognized three vertically superposed lithofacies, 

lower quartz sand, alternating sandy pelecypod-mold grainstone and quartz sand, and 

upper sandy pelecypod-mold grainstone in the type locality, but had difficulty 

recognizing these ltihofacies in the subsurface.  Harris (1978), however, mapped coarse 

sandy pelecypod-mold grainstone updip in eastern Brunswick County, most of New 
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Hanover County and southern Pender County, with fine sandy pelecypod-mold 

grainstone in eastern Brunswick County, southern New Hanover County and northern 

Pender and southern Onslow Counties. 

The lowermost Rocky Point Member lithofacies consists of interbedded quartz 

sand and calcareous quartz sand ranging to10’ in thickness.  Quartz comprises greater 

than 95% of the terrigenous fraction with potassium feldspar and plagioclase second in 

abundance.  Although the terrigenous fraction ranges from fine silt to coarse sand size, it 

averages fine sand size.  A few fossil fragments occur in this lithofacies; however, they 

are not abundant.  This lithofacies grades upward into a coarse sandy, pelecypod-mold 

grainstone which is the principal lithofacies of the Rocky Point Member.   It ranges up to 

45’ in thickness in Brunswick County, but in most areas it averages less than 15’.   

Coarse sandy, pelecypod-mold grainstone grades downdip into fine sandy, pelecypod-

mold grainstone.  The only main difference between this lithofacies and the previous is 

the size of the allochemical fossils fragments.  In southern Brunswick County this 

lithofacies is over 80’ in thickness.  Non-carbonate framework constituents consist of 

greater than 95% quartz in all three lithofacies. 

Sandy, pelecypod-mold grainstone occurs directly below the Cretaceous-Tertiary 

boundary in most of Brunswick County, western New Hanover and Pender Counties.  In 

other areas, it is overlain by the Island Creek Member of the Peedee Formation.  Where 

the top of the Rocky Point forms the Cretaceous-Tertiary boundary, it usually displays 

microkarst with solution features extending several meters into the top of the unit.  In 

addition, phosphate and glauconite mineralization commonly coat the disconformity.  
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Allochemical components comprise about 20% of this litho facies and in order of 

abundance are fossil, peloid, glauconite, phosphate and intraclasts. 

The most common fossils in the Rocky Point Member are pelecypods of the 

genera being Cardium, Crassatellites, Cucullaea, Anomia, Inoceramus, and the oyster 

Flemingostrea subspatulata which is  diagnostic of a Maastrichtain age.  In southern 

Brunswick County diagnostic planktic foraminifers that occur in the lower part of the 

Rocky Point include Heterohelix globulosa, H. striata, Guembelitria cretacea, 

Globigerinelloides prairiehillensis, Rugoglobigerina rugosa and several species of 

Globotruncana.  Benthic forms include Cibicides harperi, C. stephensoni, and 

Anomalinides pseudopapillosa (H.A. Curran, 1974, personal communication). 

Island Creek Member - The Island Creek Member of the Peedee Formation was defined 

by Dockal et al. (1998) for a dolomitic argillaceous quartz wacke that disconformably 

overlies the Rocky Point Member of the Peedee Formation in the vicinity of Castle 

Hayne, NC.  Hypostratotypes of the member are identified in the LEA-1A-79 core hole 

located on the south side of N.C. Highway 210, just west of its intersection with U.S. 

Highway 17 in Pender County, and along the east bank of the Northeast Cape Fear River 

at Hilton Park in New Hanover County (Dockal et al., 1998).  Paleocene or Eocene strata 

disconformably overlie the Island Creek.  The Island Creek Member is recognized in 

New Hanover and eastern Pender Counties and may occur in east central Brunswick 

County along the Cape Fear River (Dockal et al., 1998). 

 The Island Creek Member is predominantly an olive gray, well sorted, very fine 

to fine grained, poorly indurated, bioturbated, argillaceous, dolomitic quartz wacke.  
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Dolomite euhedra make up between 1% to over 50% by volume of the unit with crystals 

ranging from 0.01 mm to 0.11 mm in size.  The primary detrital component is quartz. 

 The Island Creek contains a characteristic late Maastrichtian calcareous 

nannofossil assemblage, which includes Micula decussata, Microhabdulus undosus, M. 

decoratus, Lithraphidites quadratus, Arkhangelskiella cymbiformis, Cribrosphaeralla 

erhrenbergi, Prediscosphaera cretacea and abundant Thoracosphaera spp.  This 

assemblage correlates to Cretaceous nannofossil zones CC25-26. 

Paleocene  

Beaufort Group 

The Beaufort Group consists of four formations; the Danian Jericho Run and 

Yaupon Beach Formations and the Thanetian Moseley Creek and Bald Head Shoals 

Formations.  The Yaupon Beach and Bald Head Shoals Formations are recognized on the 

Onslow block only in Long Bay.  The Jericho Run and Moseley Creek Formations are 

only recognized near Kinston on the inner part of the Albemarle block (Harris and Laws, 

1994) and are thus not discussed in this report. 

Yaupon Beach Formation – The Yaupon Beach Formation was designated by Harris and 

Laws (1994) for siliciclastic sediments that occurred in core holes located along Bald 

Head Shoals channel in Long Bay.  U.S. Army Corps of Engineers core hole BS95-05 

between –62.5’ and –78.3’ (MLLW) was designated the holostratotype, core holes BS92-

12 and BS92-21 hypostratotypes (Table 2).  Although the contact with the underlying 

Peedee Formation has not been observed, it is assumed to be disconformable.  The Bald 

Head Shoals Formation disconformably overlies the Yaupon Beach Formation.  The 
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Yaupon Beach Formation has only been recognized in core holes along the Bald Head 

Shoals channel in Long Bay. 

The Yaupon Beach Formation consists of olive green to gray, glauconitic, very 

fine to fine-grained argillaceous bioturbated quartz sand.  Lithified intervals, generally 

less than a foot in thickness, may occur in the unit and generally have higher 

concentrations of mollusks, preserved as molds, and calcite cement.  Insoluble residue 

analysis indicates that soluble material comprises slightly less than 5% and the insoluble 

material is dominated by fine to very fine quartz sand (average 84.12%) with silt and 

clay-sized material forming the remainder of the insoluble fraction.  Smear slides indicate 

that the soluble fraction is mainly composed of foraminifers, calcareous nannofossils and 

ostracods. 

A moderately well preserved, low-diversity nannofossil assemblage that includes 

species with first appearances in the Danian, species that persist across the 

Cretaceous/Teritary boundary and redeposited Cretaceous species are present in the 

Yaupon Beach Formation.  Lower Danian taxa include Cruciplacolithus primus, C. 

tenuis, Ericsonia cava, Biscutum spp. and Neochiastozygus sp.  Cretaceous survivor 

species include Placozygus sigmoides, Markalium inversus and Cyclogelosphaerella 

reinhardtii.  Redeposited Cretaceous taxa include Arkangelskiella cymbiformis, 

Crirosphaerella danias, Prediscosphaera spinosa, P. cretacea, Microrhabdulus 

decoratus and Micula decussata.  In the absence of Cruciplacolithus danicus, this 

assemblage suggests correlation of the Yaupon Beach Formation to the lower Danian 

Cruciplacolithus tenuis Zone (NP2, CP1b). 
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Bald Head Shoals Formation – The Bald Head Shoals Formation disconformably 

overlies the Yaupon Beach Formation and disconformable underlies the Eocene Castle 

Hayne Limestone.  The unit is present along the entire length of the Bald Head Shoals 

ship channel in Long Bay, but it is best developed and thickest in the northern most area.   

It is also identified in two core holes (WH94-25, WH98-121) located along the Cape Fear 

River in Snow Marsh Channel.  U.S. Army Corps and Engineers core hole BS92-12 in 

Bald Head Shoals between the depths –73.7’ to –51.1’ (MLLW) was designated the 

holostratotype and BS92-21 a hypostratotype by Harris and Laws (1994). 

 The Bald Head Shoals Formation is a moderately to well indurated, medium to 

dark gray sandy, molluscan-mold mudstone, wackestone to packstone; packstone is the 

most abundant lithology.  The siliciclastic framework of the Bald Head Shoals Formation 

consists almost exclusively of subangular to subrounded quartz with minor plagioclase, 

potassium feldspar, muscovite and various heavy minerals.  Primary framework 

constituents are gastropod molds, pelecypods, and bryozoans.  Non-framework 

components are micrite and neomorphic calcite spar. 

 Weight percent insoluble residue varies from a low of about 25% to higher than 

50%; sand is the major component averaging almost 85% of the total residue.  Percent 

sand of the insoluble and the amount of medium and coarse sand in the increase upward 

in the unit. 

 The Bald Head Shoals Formation is considered to Thanetian in age based on the 

presence of an undescribed species of turritellid gastropod that is most similar to 

Turritella mingoensis, but is distinct from it, which is Paleocene in age.  Three mollusks 

that occur in the Bald Head Shoals Formation, the gastropod Mesalia biplicata and the 
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pelecypods Barbatia (Cucullaearca) cuculloides and Acanthocardia (Schedocardia) 

tuomeyi are found in Paleocene Thanetian age units in the Gulf Coast.  Microfossils are 

sparse, poorly preserved and generally recrystallized; however, the occurrence of the 

benthic species Cibicides neelyi, Eponides lotus, Anomalinoides umboniferus, and 

Cibidina sp. suggest and age from middle Paleocene to middle Eocene.  On basis of these 

data, the Bald Head Shoals Formation is interpreted to be late Paleocene, Thanetian in 

age. 

Eocene 

Castle Hayne Formation 

 The Castle Hayne Limestone occurs throughout eastern North Carolina between 

the Cape Fear and Neuse Rivers.  Miller (1912) named the unit for exposures in the 

vicinity of Castle Hayne, New Hanover County, but a type section was not designated.  

Baum et al. (1978) designated the Martin-Marietta quarry, 3 miles northeast of Castle 

Hayne, the lectostratotype and recognized three lithologic units: lower phosphate pebble 

conglomerate (fossiliferous packstone), a middle bryozoan grainstone and an upper 

bryozoan-sponge packstone.  Zullo and Harris (1987) subsequently identified five 

depositional sequences in the Castle Hayne Limestone, each separated by phosphatized 

and glauconitized disconformable surfaces.  As these depositional sequences did not 

conform to previously defined lithostratigraphic units, they designated the sequences 

from oldest to youngest, 0 though 4.  Sequence 0 was only recognized in an outlier in 

Duplin County and is a sandy, bryozoan limestone.  Although the unit has not provided 

age diagnostic fossils, it is presumed to be Eocene based on lithologic similarity to 

overlying units that have provided age diagnostic indicators.  Sequence 1 is widespread 
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throughout southeastern North Carolina varying in thickness from a few inches to over 

10’.  This sequence consists sandy phosphate pebble conglomerate, sandy calcarenite, 

dense sandy molluscan packstone, sandy cross-bedded bryozoan grainstone and 

bryozoan-molluscan packstone.  These latter two lithologies are the common rock types 

in sequence 1.  Sequence 1 contains age diagnostic echinoids Protoscutella 

mississippiensis rosehillensis Kier, Cubitostrea lisbonensis? and nannofossils (Worsley 

and Laws, 1986) that suggest a middle, middle Eocene (Lutetian) age for the unit.  

Sequence 2 of the Castle Hayne Limestone has a similar distribution to sequence 1, but is 

more continuous and usually thicker.  Sequence 2 is disconformable on sequence 1 of the 

Castle Hayne, older Paleocene units, or the Cretaceous Peedee Formation, and the 

disconformity is usually solutioned, phosphatized and glauconitized.  Sequence 2 varies 

in thickness from about 3’ to near 40’ and consists of lithologies similar to those in 

sequence 1.  As in sequence 1, sequence 2 also contains a large percentage of quartz 

sand.  Age diagnostic megafossils in sequence 2 include Protoscutella conradi, 

Cubitostrea sellaeformis and the upper range of Chlamys clarkeana.  Worsley and Laws 

(1986) identified a calcareous nannofossil flora and fauna representative of zone NP 16, 

or upper middle Eocene (Bartonian).  Sequence 3 of the Castle Hayne Limestone is the 

most complete Eocene depositional sequence exposed in the North Carolina Coastal 

Plain.  This sequence is widespread north of the axis of the Cape Fear arch in New 

Hanover, Pender, Onslow, Jones and southwestern Craven Counties.  Sequence 3 is 

disconformable on sediments of sequences 1 and 2, but updip may overlie Paleocene or 

Cretaceous sediments.  Lithologic units in sequence 3 are phosphate pebble bearing 

grainstone, brozoan grainstone, molluscan-bryozoan grainstone, and bryozoan-sponge 
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packstone-wackestone.  Units attributed to sequence 3 differ from sequences 1 and 2 in 

their lower content of quartz sand and greater overall thickness.  Sequence 4 of the Castle 

Hayne Limestone has a restricted distribution and is only known from deposits in 

northern New Hanover County and Craven County.   In northern New Hanover County 

sequence 4 deposits consist of about 12’ of fossiliferous packstone, sponge-bearing 

wackestone, bryozoan packstone and bryozoan-molluscan grainstone disconformably 

overlying a bored, solutioned phosphate-glauconite-coated upper surface of sequence 3.  

Sequence 4 in Craven County consists of the New Bern Formation, which consists of 

about 20’ of fine to coarse sandy, pelecypod-mold grainstone.  This lithology does not 

occur south of Craven County.  Sequence 4 of the Castle Hayne Limestone contains the 

age diagnostic echinoid Periarchus lyelli and the pectinid Chlamys deshayesii dennisoni.  

Unit A – Unit A of the Castle Hayne Limestone is informally used to distinguish the 

lower part of the unit and is comprised of sequences 0, 1 and 2.  These sequences are 

grouped into this rubric because of the general absence of age diagnostic megafossils and 

microfossils preserved in the core holes. In addition, the varying lithologies that occur in 

sequences 0-2 are not age specific. 

Unit B – Unit B of the Castle Hayne Limestone is informally used to distinguish the 

upper part of the unit and is comprised of sequences 3 and 4.  Lithologies similar to those 

in Unit A and the general absence of age-diagnostic fossils in cores make it difficult to 

distinguish Unit A from Unit B.  Often, the absence of quartz sand is the only 

distinguishing parameter. 
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Oligocene 

River Bend (Trent) Formation 

 The Oligocene River Bend (Trent) Formation represents the oldest Oligocene unit 

exposed in North Carolina.  Brown et al. (1972) first recognized Oligocene rocks in the 

North Carolina Coastal Plain and mapped their distribution from the northern part of 

Dare County (Albemarle block) to Brunswick County (Onslow block).  They assigned 

the rocks to the Gulf Coast Vicksburgian (Rupelian) and Chickasawhayian (Chattian) 

stages but did not name them.  Baum et al. (1978) and Ward et al. (1978) proposed a 

single Oligocene unit.  Baum et al. (1978) resurrected the name Trent Formation from 

previous work and suggested the unit was middle Oligocene in age based on global 

cycles of eustacy.  Ward et al. (1978) proposed the name River Bend Formation and 

suggested that it was late Oligocene in age.  The unit proposed by Ward et al. (1978) 

included the same rocks Baum et al. (1978) used for the Trent Formation and also 

overlying rocks that Baum et al. (1978) called the Belgrade Formation.  Zullo and Harris 

(1987) retained the name Trent Formation and on the basis of sequence stratigraphic 

concepts, mollusks and barnacles but redefined its age to lower Oligocene (Rupelian). 

The River Bend Formation is confined mainly to area between the Neuse and 

Trent Rivers, but is recognized on the Onslow block in Onslow County and the eastern 

part of Pender County, in cores located off of Kure Beach in Onslow Bay, in a small 

outlier mapped in Brunswick County near Supply and in three cores along the Cape Fear 

River.  Lower Oligocene sediments are also recognized in shallow cores from Long Bay.  

The unit consists of three lithologies on the southern Albemarle block, sandy echinoid 

grainstone, sandy, pelecypod-mold packstone and barnacle, pelecypod-mold grainstone.  
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South into Onslow County on the Onslow block, the Trent consists of sandy, 

foraminiferal silt and silty clay.  In cores located off Kure Beach foraminiferal silt and 

silty clay are also recognized, but a dolosilt has been identified by Marcy (1997).  This 

dolosilt has also been recognized in three cores from the lower part of the Cape Fear 

River.  Along the Trent River in northern Onslow County lower Oligocene sediments 

obtain a thickness of about 25’; in central Onslow County they are almost 100’ thick.  

Although the base has not penetrated in cores off Kure Beach, the unit is at least 10’ 

thick.  Along the Cape Fear River, only several feet occur in cores; however, the base of 

the unit has not been penetrated in the two southernmost cores. 

The lower part of the River Bend Formation is assigned an early Oligocene 

Rupelian age based on the occurrence of the barnacle Lophobalanus kellumi, the pectinid 

Chlamys trentensis, mollusks of early Rupelian age (Rossback and Carter, 1991), 

foraminifers indicative of the Globergerins ampliapertura Zone (P19/20) (Zarra, 1989), 

and calcareous nannofossils indicative of zones NP21-22 (Worlsey and Turco, 1979). 

Belgrade/Silverdale Formations  

 The youngest Oligocene sediments recognized in North Carolina are referred to 

the Belgrade/Silverdale Formations (upper River Bend Formation and Belgrade 

Formation of Ward et al., 1978) and informally the Crassostrea channel deposits.  The 

Belgrade/Silverdale Formations only occur south of the Neuse hinge in Onslow County, 

but they occur offshore in Onslow Bay bore holes.  Harris et al. (2000) mapped the 

distribution of Oligocene units on the onshore Onslow block of southeastern North 

Carolina, and Snyder et al. (1991) showed their distribution in Onslow Bay.  Aquitanian 

Crassostrea channel deposits (latest Oligocene) are only found within a few miles north 
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or south of the Whiteoak River, both onshore and offshore in Onslow Bay.  The Belgrade 

Formation consists of about 25’ of sandy, pelecypod-mold packstone with minor 

interbeds of quartz sand.  The Silverdale Formation consists of about 10’ of mollusk-rich 

quartz sand which is occasionally lithified and moldic.  It occurs downdip (eastward) of 

the Belgrade Formation and is considered to be equivalent in age.  Calcareous 

nannofossils (Laws and Worsley, 1986; Laws, 1992; Parker and Laws, 1991), planktonic 

Foraminifera (Zarra, 1989), and megafauna indicate that the Belgrade/Silverdale 

Formations span planktonic foraminiferal zones P21 and P22 (Zullo and Harris, 1987).  

The Belgrade and Silverdale Formations were suggested to represent four depositional 

sequences ranging from Chattian to Aquitanian age (Zullo and Harris, 1987).  Harris et 

al. (2000) correlated the onshore Oligocene to the offshore section in Onslow Bay though 

the use of Sr isotopes. 

Pliocene/Pleistocene (Undifferentiated) 

Duplin Formation 

Pliocene units in North Carolina are referred to as the Duplin/Yorktown 

Formations and the Bear Bluff/Chowan River Formations.  The Yorktown Formation is 

usually used for lower and lower upper Pliocene sediments that occur north of the Neuse 

hinge on the Albemarle block (Ward et al., 1991).  The Duplin Formation is used for age 

equivalent sediments that occur south of the Neuse hinge on the Onslow block.  The 

Chowan River is also used for latest Pliocene sediments that occur on the Albemarle 

block and the Bear Bluff for age equivalent sediments on the Onslow block. 

 The Duplin Formation consists of sand, sandy and silty clay, and very shelly sand 

commonly overlying a basal phosphate pebble conglomerate.  Although north of the 
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Neuse hinge the Yorktown Formation (=Duplin Formation) is a continuous unit that has 

been separated into members, south of the Neuse hinge the Duplin Formation has not 

been subdivided.  The Duplin Formation is also only preserved in outliers; two of these 

are recognized near the Cape Fear River, one in New Hanover County, the other in 

Brunswick County.   

Bear Bluff Formation 

The Chowan River is only used in North Carolina north of the Neuse hinge; south 

of the Neuse hinge the Bear Bluff Formation of DuBar et al. (1974) is used.  The Chowan 

River and Bear Bluff Formations are considered to be upper Pliocene in age.  The Bear 

Bluff Formation is known mainly from the area south of the Cape Fear River.  It consists 

of calcareous sandstone, sandy limestone, subarkosic sand, and calcareous silt and has 

maximum thickness that exceeds 100’ (DuBar et al., 1974).  

Waccamaw Formation 

 The Waccamaw Formation is used for lower Pleistocene sediments that occur on 

the southern parts of the Onslow block.  The Waccamaw Formation occurs over most of 

the area south of the Cape Fear River, particularly in low areas developed on older units, 

and north of the Cape Fear River in small pits and dredge spoils just west of the 

Intracoastal Waterway.  It has also been identified in Burnt Mill Creek, New Hanover 

County, and probably occurs at other lower elevation locations that are associated with 

the margins of the Onlsow block.  Offshore, it has been identified in Onslow Bay (Riggs 

et al., 1993) and Long Bay by Meisburger (1979).  The Waccamaw Formation consists of 

sandy shell beds and shelly carbonate with sand.  The sand is usually clean, fine-grained 

and contains whole, well preserved shells.  In some cases, local areas in the carbonate are 
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cemented with some shells preserved as molds; burrow structures commonly are 

cemented.  Common fossils in the Waccamaw include pelecypods, gastropods, 

bryozoans, barnacles and echinoid spines.  Waccamaw sediments have been mapped to 

over 30’ in thickness (Owens, 1989), but usually average about 20’.  

Holocene 

Surficial Deposits 

 Throughout southeastern North Carolina unfossiliferous sand overlies older 

fossiliferous units.  The surficial unit is generally a light gray to yellow, medium to fine-

grained sand with trace quantities of clay, pebble and peat.  In some case, dark organic 

rich sand occurs.  These deposits are variable in thickness but usually are less than a few 

feet and represent various ages. 

GEOLOGY OF THE RIVER CHANNEL 

Anchorage Basin, Wilmington Harbor (Figures 3-7) 

 The Wilmington Harbor area is cut into the Rocky Point Member of the Peedee 

Formation (Figures 3-7).  The Rocky Point has a strike that is approximately parallel to 

the axis of the river channel and thickens to the east-southeast.  The maximum observed 

thickness is 20.9’ in core hole WH93-21 (Figure 4); however, it is interpreted to range up 

to 30’.  The lower boundary with the underlying typical Peedee Formation is a lithofacies 

boundary and is illustrated on Figures 3 through 7 by a lightening bolt line.  This contact 

crosses the channel at the southern margin of Figure 5 and the northern margin of Figure 

6 and is indicated by the change in the elevation of the TOR on the along channel profile 

on Figure 7.  The upper boundary of the Rocky Point is a sharp unconformity overlain in 

this area by Holocene sand, silt or clay. 
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 The Rocky Point consists of two main lithologies in the Wilmington Harbor area, 

upper sandy, pelecypod-mold grainstone and lower interbedded calcite cemented quartz 

sand and grainstone.  Induration and hardness is better at the top of the formation where 

sandy, pelecypod-mold grainstone is most common.  The base of the Rocky Point 

contains calcite cemented quartz and grainstone, but gives way to unconsolidated sands 

of the underlying Peedee Formation. The thickness of the Rocky Point in the Wilmington 

Harbor exceeds the distance between the TOR in the Anchorage Basin and the top of the 

Rocky Point.  Consequently, deepening the channel to –50.0 MLLW in this area will be 

into the upper part of the Rocky Point Member.  Therefore, well- lithified sandy, 

pelecypod-mold grainstone will mainly be encounted, although there are thin interbedded 

zones of poorly cemented molluscan quartz sand in the well-cemented grainstone. 

Anchorage Basin to Lower Brunswick Channel (Figure 6, Figure 8) 
 
 South of the Wilmington Harbor area (Figure 6), the river channel is developed in 

the Peedee Formation.  This relationship continues until the southern part of Figure 8 

where the Rocky Point Member crosses back to the west side of the channel.  The Peedee 

Formation consists mainly of unconsolidated dark gray to green very fine to fine muddy 

sand with minor, thin consolidated layers of calcite cemented quartz sand.  These layers 

are usually no thicker than 2’.  TOR along the channel in the area of the Peedee 

Formation subcrop varies between –45 to over –50 feet MLLW and reflects the generally 

unconsolidated nature of the Peedee sand.  High areas along the channel are scattered and 

are reflected by low TOR elevations. These areas probably reflect the thin consolidated 

calcareous quartz sands in the Peedee Formation. 
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Lower Brunswick Channel to Keg Island Channel (Figures 8-19) 

 In the area represented by Figures 8-11, the Rocky Point remerges to subcrop 

along the river channel.  In this area, the strike varies as this occurrence of the Rocky 

Point is along the updip edge of the unit.  The Rocky Point is this area has a maximum 

observed thickness of 11.1’+ in WH98-2.  Generally, however, the unit is interpreted to 

have a thickness less than 10 feet in this area and to represent the lower part of the unit.  

The boundary with the Peedee Formation represents a lithofacies change between the  

typical Peedee and the Rocky Point (Figures 8-11).  Consequently, less sandy, molluscan-

mold grainstone occurs and more unconsolidated calcareous quartz sand occurs in this 

part of the river channel. 

 The Castle Hayne Limestone is also developed in this approximate area (Figures 

13-19), and both units A and B are recognized.  Along this part of the Cape Fear River 

channel, the Castle Hayne strikes generally to the northeast and thickens to the southeast.  

The maximum observed thickness of the Castle Hayne is 14.3’+ (WH94-6) and 14.4’+ 

(WH94-8), but generally the unit is less.  The lithology of the Castle Hayne Limestone 

varies from dense, well lithified wackestone/packtone to soft friable cross-bedded 

grainstone.  In this area, Unit A has a maximum measured thickness of 14.3’+ in WH94-6 

whereas Unit B has a maximum measured thickness to 7.6’ in WH98-128.  The thin 

nature of the Castle Hayne Limestone is this part of the channel is reflected by the highly 

irregular updip limit of the unit (Figures 13-19). 

Keg Island to Upper Lilliput Channel (Figures 16, 20) 

 The area represented by Figures 16 and 20 exposes the typical Peedee Formation 

along the river channel.  In this area, depth to the TOR is generally greater –50’ MLLW 



Report for USACE 
Contract Number DACW54-00-P-3179 

37 

until the southern end of Figure 20 where TOR suddenly rises to –43‘ or less (Zapata 

Plate B-17).  This sudden change in TOR reflects the updip limit of the Castle Hayne 

Limestone crossing the river.  From here south, the Castle Hayne Limestone generally 

underlies the Cape Fear River channel, gradually occurring deeper in the subsurface until 

rising into the riverbed at Battery Island Channel (Figure 28). 

Upper Lilliput through Reaves Point Channel (Figures 20-23) 

The Castle Hayne Limestone is recognized in several cores in the lower part of 

Upper Lilliput Channel (WH98-86, WH98-87A, WH98-88A) and the upper part of the 

Lower Lilliput Channel (WH93-68, WH94-9, WH94-10); however, none of the cores 

penetrate the base of the unit.  It is only in this area that the Castle Hayne rises to a point 

above –50 MLLW as south along the upper part of Lower Lilliput Channel, TOR drops 

below –50 MLLW.  In this area Castle Hayne Limestone Units A and B are recognized 

with a maximum measured thickness of 9.4’+ (WH93-68).  Castle Hayne Limestone in 

the Upper Lilliput area is typical of the lithologies described in other areas of the channel. 

In the upper part of Lower Lilliput Channel the Oligocene River Bend Formation 

occurs (WH94-10) on top of the Castle Hayne Limestone. This unit consists of 0.6’ of 

phosphatic and glauconitic, sandy dolosilt.  It is tan to brown in color an similar to a 

dolosilt recognized in cores off Kure Beach in Onslow Bay that is Oligocene in age.  This 

dolosilt is also recognized south along the Cape Fear River channel in two other cores 

(WH93-69 and WH93-73).  Harris (1998a) previously identified this material as the 

Island Creek Member of the Peedee Formation because of similarities of the unit to 

sediments along the Northeast Cape Fear River in Wilmington.  This unit has a thickness 

greater than 6.2’ in WH93-73 as the total depth of this hole remained in the River Bend 
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Formation.  Along the river channel is this area, TOR stays well below –50 MLLW.  

Although no cores were taken from Upper Midnight to Snow Marsh Channel, the area is 

probably underlain by the Oligocene River Bend Formation. 

Snow Marsh Channel to Battery Island Channel (Figures 24-31) 
 
 The Castle Hayne Limestone mainly underlies this area of the river channel; 

however, the Bald Head Shoals Formation occurs at the surface in core hole WH94-25 

(Figure 24).  In addition, the Bald Head Shoals Formation is also identified below the 

Castle Hayne Limestone in WH98-121 (Figure 25).  This lithology was previously 

identified by Harris (1998a, 1998b) as the Rocky Point Member of the Peedee Formation; 

however, re-inspection of these two cores indicates that it is the Bald Head Shoals 

Formation that previously had been recognized only in Bald Head Shoals Channel (Harris 

and Laws, 1994).  No core holes in Snow Marsh Channel to Battery Island Channel 

penetrate the base of the Castle Hayne Limestone.  TOR profiles in the central part of 

Snow Marsh Channel indicate that the TOR is between –46 and –49 MLLW, or 2-3’ 

above –50 MLLW.  This area reflects an isolated high of the Bald Head Shoals 

Formation (Figures 24-25).  TOR profiles in the lower part of the Lower Swash Channel 

and Battery Island Channel are also elevated above –50 MLLW and rise to about –46 

MLLW.  This elevated area reflects Units A and B of the Castle Hayne Limestone.   

GEOLOGY OF BALD HEAD SHOALS CHANNEL REALIGNMENT 
 
 The proposed realignment of Bald Head Shoals channel is located east of the 

current channel position.  It begins approximately at the northern terminus of the channel 

in Long Bay and extends along an azimuth to the south.  Channel position occurs 

progressively further east traveling south.  The proposed realignment places the channel 
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along the approximate contact of the Eocene Castle Hayne Limestone and the Oligocene 

River Bend Formation (Fig.1).  Eleven bore holes (Table 2) were examined in this study 

from the proposed realignment; interpreted lithologic logs for each hole is located in the 

Appendix. 

 In all cores, Unit B of the Castle Hayne Limestone was encounted.   The observed 

minimum thickness was 2.0’ (BHS-99AA) and the maximum thickness was 8.5’ 

(BHS99-X); however, no bore hole penetrated the base of the unit.  Castle Hayne 

lithology and hardness vary in the cores, from dense well- lithified packstone (BHS99-AA 

and BHS99-GG) to a soft, friable grainstone (BHS99-U, base).  Generally, the degree of 

induration is greater at the top of the bore holes diminishing with depth.  Porosity 

development including the type and percentage in Unit B of the Castle Hayne Limestone, 

varies with lithology.  Unit B grainstones generally have high percentages of interparticle 

porosity, except where secondary infilling and calcite cementation are present.  In most 

cases, these materials are most common in grainstones that occur at the top of the bore 

holes.  Castle Hayne Limestone packstone and wackestone usually have little or no 

interparticle porosity with secondary moldic porosity being common (BHS99-CC, 

BHS99-Y).  The occurrence of molds follows fossil shell (allochems) composition.  

Where allochems had an orginal composition of aragonite, molds develop upon burial 

and diagenesis.  Original shell structure is preserved where original shell composition 

was calcite.  Porosity, therefore, in Unit B of the Castle Hayne Limestone generally 

follows lithology, but most often has been reduced near unconformities.  A well 

developed network of fractures was observed in the Castle Hayne Limestone in BHS99-

AA that may control solution porosity and sediment infilling in the unit.  In bore holes 



Report for USACE 
Contract Number DACW54-00-P-3179 

40 

where rock was not encountered, the Oligocene River Bend Formation is interpreted to 

underlie the area.  Cores off Kure Beach in Onslow Bay, indicate a soft, fossiliferous 

calcareous mud which probably also underlies this area of Long Bay. Figure 32 illustrates 

the dis tribution of selected geologic units along the Cape Fear River and Bald Head 

Shoals. 

GROUNDWATER  

 Primary aquifers in the southeastern North Carolina Coastal Plain from oldest to 

youngest are the Black Creek, Peedee, Castle Hayne, and the Tertiary or Surficial.  Three 

main confining units, the Black Creek, Peedee and Castle Hayne (Figure 2) separate the 

aquifers.  Only the Peedee, Castle Hayne and Surficial aquifers occur in or along the 

Cape Fear River between Wilmington and Southport and are discussed below.  All three 

aquifers have been shown to have discharge relationships with the Cape Fear River 

(Lautier, 1994, 1998). 

Peedee Aquifer 

In the downtown Wilmington area, the Peedee aquifer (lithostratigraphic unit = 

Rocky Point Member of the Peedee Formation) underlies the Cape Fear River channel 

(between the Isabell Holmes Bridge on the Northeast Cape Fear River and Memorial 

Bridge on the Cape Fear River).  North of the Isabell Holmes Bridge, the Castle Hayne 

confining unit occurs in the Northeast Cape Fear River channel (= the Island Creek 

Member of the Peedee Formation).  The Peedee aquifer continues south of the Cape Fear 

Memorial Bridge to approximately the North Carolina State Ports (Anchorage Basin to 

the northern part of the Fourth East Jetty Channel) (Figures 3-6).  Deepening this area of 

the channel to –50 MLLW will remove the upper part of the Peedee aquifer (Rocky Point 
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Member), increase its exposed surface area and enhance its discharge relationship into 

the river.  A potentiometric map of the surface of the Peedee aquifer exhibits a higher 

elevation than the surface of the Cape Fear River in this area, documenting the discharge 

relationship of the aquifer (Lautier, 1998).  The Peedee aquifer only occurs for a short 

distance west of the Cape Fear River (about ½ mile) in the area of the Anchorage Basin.  

Although deepening the river channel to –50’ MLLW will have an impact on amount of 

portable water in the aquifer, the impact will be minimal.  However, deepening the 

channel in this area will result in an increase in fresh water discharge into the river. 

The Peedee aquifer also occurs south along the Cape Fear River from Lower 

Brunswick Channel to Keg Island Channel (Figures 8-11).  In this part of the Cape Fear 

River, the Peedee aquifer is thinner, generally less than 10’, than in the Anchorage Basin.  

In this area, the Castle Hayne aquifer also occurs, and is discussed below under the 

section titled Castle Hayne Aquifer.  In this area, no confining unit occurs between the 

Peedee aquifer and the Castle Hayne aquifer.  This is the southernmost occurrence of the 

Peedee aquifer in the Cape Fear River channel. 

Peedee Confining Unit 

 Peedee confining unit is composed of aquitards that occur between the Peedee 

aquifer and the Castle Hayne aquifer that are within the Upper Cretaceous or the 

Paleocene.   Lithostratigraphic units comprising the Peedee confining unit include the 

Island Creek Member of the Peedee Formation and the Yaupon Beach Formation of the 

Beaufort Group.  In the channel of the Northeast Cape Fear River north of the Isabell 

Holmes Bridge, the Peedee confining unit crops out along the river.  In this area it is 

formed by the Island Creek Member of the Peedee Formation and can be seen on the east 
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bank of the river at Hilton Park.  South of the Fourth East Jetty Channel (Figure 6) 

continuing on to Lower Brunswick Channel (Figure 8), the Cape Fear River is cut into 

that part of the Peedee confining unit that occurs below the Peedee aquifer.  River 

deepening in this area will have no impact on the Peedee aquifer.  The relationship of the 

Peedee aquifer to the Peedee confining unit is shown in cross section in Figure 7. 

Castle Hayne Aquifer 

 Between Upper Big Island and Keg Island Channel, Units A and B of the Castle 

Hayne Limestone occur along the Cape Fear River Channel (Figures 13-16).  The Castle 

Hayne Limestone generally occurs in bore holes where the Rocky Point Member is also 

present.  In these bore holes, the Castle Hayne Limestone has a variable lithology that 

ranges from dense wackestone to friable grainstone.  Frequently, the friable grainstone 

has a high amount of interparticle porosity and thus the capability of containing large 

quantities of portable water.  However, local variations in lithologic character and the 

discontinuous nature of the Castle Hayne Limestone is this area, make it difficult to 

geographically delineate the Castle Hayne aquifer.  The lack of a mappable confining unit 

between the Peedee aquifer and the Castle Hayne aquifer in this area result in a single 

aquifer system (Figures 17, 18).  Deepening the Cape Fear River channel to –50 MLLW 

in this area will cut through the Castle Hayne aquifer and into the Peedee aquifer, 

particularly in Upper Big Island Channel (Figure 13).  As both aquifers have 

potentiometric surfaces above river elevation, any fresh water in the units will discharge 

into the Cape Fear River (Lautier, 1998).  



Report for USACE 
Contract Number DACW54-00-P-3179 

43 

 Between Keg Island Channel and Upper Lilliput Channel (Figures 16, 20), the 

Cape Fear River occupies the Peedee confining unit.  Deepening the river to –50 MLLW 

in this area will have no impact on aquifers in the area. 

 Between Upper Lilliput Channel (Figure 20) and Battery Island Channel (Figure 

28), the Cape Fear River channel is cut into the Castle Hayne aquifer system.  This 

system includes rocks of the Eocene Castle Hayne Limestone, the Oligocene River Bend 

Formation, and the Paleocene Bald Head Shoals Formation.  This system is separated 

from the underlying Peedee aquifer by the Peedee confining unit.  The Castle Hayne 

Limestone occurs in the rive r channel in cores from the Upper Lilliput Channel (Figure 

20) and the Lower Lilliput Channel (Figure 21).  South of Lower Lilliput Channel, the 

Castle Hayne Limestone does not re-emerge in bores holes until Snow Marsh Channel 

(Figure 25) in one core (WH98-121) and then in bore holes from Lower Swash Channel 

(Figures 27, 28).  Throughout this part of the river, TOR stays below –50 MLLW except 

for Battery Island Channel and Lower Swash Channel (Figures 27, 28).  In this area the 

Castle Hayne Limestone rises to about –47’ MLLW.  In Snow Marsh Channel, TOR is 

above –5-‘ MLLW where the Bald Head Shoals Formation is present (Figures 29, 30).   

Teritary Confining Unit 

 Overlying the Casle Hayne aquifer is the Tertiary confining unit.  Parts of the 

upper Castle Hayne Limestone (Unit B) and the River Bend Formation comprise this 

confining unit.  This confining unit occurs between Snow Marsh Channel and Lower 

Lilliput Channel corresponding to areas in the river where TOR is below –50’ MLLW 

(Figures 22 and 24).   Consequently, channel deepening to –50’ MLLW from Lower 
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Lilliput Channel to Snow Marsh Channel will have no impact on the Castle Hayne 

aquifer system as the river is developed in the Tertiary confining unit. 

 

 

Surficial Aquifer 

The Surficial aquifer overlies the Tertiary confining unit and is composed 

primarily of sediments ranging in age from Plio-Pleistocene to Holocene.  Based on the 

outcrop distribution and elevation, where overlying confining units are missing, the 

Peedee aquifer and the Castle Hayne aquifer become the Surficial aquifer.  As the 

Surficial aquifer is recharged by rainwater, it is a conduit to discharge water into the Cape 

Fear River and its tributaries. 
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Figure 3.  Thickness of Rocky Point Member, Feet, Zapata Plate B-5. 
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Figure 4.  Thickness of Rocky Point Member, Feet, Zapata Plate B-6. 
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Figure 5.  Thickness of Rocky Point Member, Feet, Zapata Plate B-7. 
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Figure 6.  Thickness of Rocky Point Member, Feet, Zapata Plate B-8. 
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Figure 7.  Distribution of Rocky Point Member and Peedee Formation, Cape Fear River 
Channel Profile, Zapata Plate B-7. 
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Figure 8.  Thickness of Rocky Point Member, Feet, Zapata Plate B-11. 



Report for USACE 
Contract Number DACW54-00-P-3179 

63 

 

Figure 9.  Thickness of Rocky Point Member, Feet, Zapata Plate B-12. 
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Figure 10.  Thickness of the Rocky Point Member, Feet, Zapata Plate B-13. 
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Figure 11.  Thickness of the Rocky Point Member, Feet, Zapata Plate B-14. 
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Figure 12. Thickness of the Rocky Point Member and Peedee Formation, Cape Fear 
River Channel, Feet, Zapata Plate B-11. 
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Figure 13.  Thickness of the Castle Hayne Limestone, Feet, Zapata Plate B-12. 
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Figure 14.  Thickness of the Castle Hayne Limestone, Feet, Zapata Plate B-13. 
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Figure 15.  Thickness of the Castle Hayne Limestone, Feet, Zapata Plate B-14. 
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Figure 16.  Thickness of the Castle Hayne Limestone, Feet, Zapata Plate B-15. 
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Figure 17.  Distribution of Castle Hayne Limestone and Rocky Point Member, Cape Fear 
River Channel profile, Zapata Plate B-12. 
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Figure 18.  Distribution of Castle Hayne Limestone and Rocky Point Member, Cape Fear 
River Channel profile, Zapata Plate B-13. 
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Figure 19.  Distribution of Castle Hayne Limestone and Peedee Formation, Cape Fear 
River Channel profile, Zapata Plate B-14. 
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Figure 20.  Distribution of Castle Hayne Limestone, Feet, and limit of the River Bend 
Formation, Zapata Plate B-17. 
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Figure 21.  Thickness of the River Bend Formation, Feet, Zapata Plate B-18.
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Figure 22.  Thickness of the River Bend Formation, Feet, Zapata Plate B-19. 
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Figure 23.  Distribution of the Castle Hayne Limestone and the Peedee Formation, Cape 
Fear River Channel Profile, Zapata Plate B-17. 
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Figure 24.  Distribution of the Bald Head Shoals Formation, Zapata Plate B-29. 
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Figure 25.  Distribution of the Castle Hayne Limestone and Bald Head Shoals Formation, 
Zapata Plate B-30. 
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Figure 26.  Distribution of the Castle Hayne Limestone and Bald Head Shoals Formation, 
Cape Fear River Channel Profile, Zapata Plate B-31. 
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Figure 27.  Distribution of Castle Hayne Limestone, Zapata Plate B-32. 
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Figure 28.  Distribution of Castle Hayne Limestone, Zapata Plate B-33. 
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Figure 29.  Distribution of River Bend Formation, Cape Fear River Channel Profile, 
Zapata Plate B-29. 
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Figure 30.  Distribution of Castle Hayne Limestone and Bald Head Shoals Formation, 
Cape Fear River Channel Profile, Zapata Plate B-30. 
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Figure 31.  Distribution of Castle Hayne Limestone and Bald Head Shoals Formation, 
Cape Fear River Channel Profile, Zapata Plate B-31. 
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Figure 32.  Distribution of selected geologic formations along the Cape Fear River 
between Wilmington and Baldhead Shoals. 

 

 
 
 
 


