APPENDIX D

GEOTECHNICAL



FIGURE EIGHT ISLAND, NORTH CAROLINA
INLET AND SHORELINE MANAGEMENT PROJECT

APPENDIX OVERVIEW

Introduction: An investigation of Rich Inlet and the associated ebb and flood tidal deltas was
conducted in an effort to qualitatively and quantitatively evaluate sand resources for Figure Eight
Island. These appendices contain the results from geotechnical field investigations and analysis
of the resulting sand samples. The results of these investigations are provided in vibracore logs,
jet probe logs, photographs, composite summary tables, grain size distribution curves/
histograms, and granularmetric reports. Thirty (30) vibracores were collected and sixteen (16)
jet probes were advanced during the investigations. In addition the contract scope of services
and two reports from cultural resource investigations conducted in support of the geotech
investigation are included.

1) Scope of Services

The final scope of services for sand search investigations of Rich Inlet included, which were
included in the original contract between CPENC and the Figure Eight Island Homeowners
Association dated 18 July 2006 is provided in this appendix.

2) Scope of Services (Vibracore Addendum)
The final scope of services for the addendum to the 18 July 2006 contract, which included the
collection and analysis of ten (10) additional vibracores is provided in this appendix.

3) Scope of Services (Cultural Resource Survey)

The final scope of services for a cultural resource survey of the Alternative 3 and 5 channel
corridors and the corridor in which a terminal groin is propose under Alternative 5, is provided in
this appendix.

4) Cultural Resource Investigation: Location of the Remains of the Wild Dayrell in
Rich Inlet

This appendix includes the final report prepared by TAR detailing the results and conclusions of
a survey to determine the location of the remains of the Wild Dayrell.

5) Cultural Resource Investigation: Terrestrial and Submerged Cultural Resource
Survey Rich Inlet, Figure Eight Island, North Carolina

This appendix includes the final report prepared by TAR detailing the results and conclusions of
a survey to determine the presence of any cultural resources within the proposed channel
corridors associated with Alternative 3 and 5 as well as the corridor in which a terminal groin is
proposed under Alternative 5.

6) 2007 Hutaff Island Native Beach Composite Summary Tables

A series of summary tables are presented in this appendix. These tables are used to calculate and
summarize composite data. Composite calculations are based on native beach samples collected
along the southwestern half of Hutaff Island by CPENC in March and September 2007. Samples
were collected along three (3) shore-perpendicular transects from the dune to approximately -20



ft. NAVD 88 along the Island. These samples were collected according to beach fill
compatibility standards implemented by the North Carolina Division of Coastal Management
(15A NCAC 07H .0312). Sample locations along each transect are referenced to NAVD 88 and
include: dune, dune toe, mid-berm, area between +3.0’ and +2.0’, MHW, MTL, MLW, -6’, -8.8’,
-11.6°, -14.4°, -17.2’, and -20’. An average of samples collected along each transect was
calculated, producing the transect composite. An average of samples collected at each sample
elevation was calculated producing elevation composites. The transect composites were then
averaged to calculate the total native beach composite.

Five table types were produced to display this data. The Transect Composite Summary table is a
summary of key grain size data for all of the composites. The Transect Composite Data table
shows the composite data for the composite beach and the supporting composite profile line data
used to calculate the composite beach. The Transect Cumulative Percents and Computed
Composite Distribution table shows the percent retained on all sieves for the individual samples
used to create transect composites. The Elevation Cumulative Percents and Computed
Composite Distribution table shows the percent retained on all sieves for the individual samples
used to create elevation composites. The Percentage of Material by Sediment Grain Size
Category table shows the percent of material in each of the four grain size categories (fine, sand,
granular and gravel) as defined by the North Carolina State Technical Standards outlined in 15A
NCAC 07H .0312.

7) 2007 Hutaff Island Native Beach Individual Grab Sample Granularmetric Reports
This appendix contains individual granularmetric reports for each of the 39 grab samples
collected along Hutaff Island during the 2007 Native Beach Characterization completed by
CPENC.

8) 2007 Hutaff Island Native Beach Individual Grab Sample Grain Size Distribution
Curves/Histograms

This appendix contains individual gradation grain size distribution curves/histograms for each of

the 39 grab samples collected along Hutaff Island during the 2007 Native Beach Characterization

completed by CPENC.

9) 2007 Hutaff Island Native Beach Composite Grab Sample Granularmetric Reports
Composite granularmetric reports, corresponding to data presented in the tables in Appendix 6,
are included here. Granularmetric reports are presented for each transect and the total native
beach.

10) 2007 Hutaff Island Native Beach Composite Grab Sample Grain Size Distribution
Curves/Histograms

Composite grain size distribution curves and histograms of the data presented in the Appendix 6

tables are included here. Curves and histograms are presented for each transect and the total

native beach.

11) 2007 Figure Eight Island Native Beach Composite Summary Tables
A series of summary tables are presented in this appendix. These tables are used to calculate and
summarize composite data. Composite calculations are based on native beach samples collected



along Figure Eight Island by CPENC in March and September 2007. Samples were collected
along four (4) shore-perpendicular transects from the dune to approximately -20 ft. NAVD 88
along Figure Eight Island. These samples were collected according to beach fill compatibility
standards implemented by the North Carolina Division of Coastal Management (15A NCAC
07H .0312). Sample locations along each transect are referenced to NAVD 88 and include:
dune, dune toe, mid-berm, area between +3.0” and +2.0’, MHW, MTL, MLW, -6°, -8.8’, -11.6’, -
14.4°, -17.2°, and -20’. An average of samples collected along each transect was calculated,
producing the transect composite. An average of samples collected at each sample elevation was
calculated producing elevation composites. The transect composites were then averaged to
calculate the total native beach composite.

Five table types were produced to display this data. The Transect Composite Summary table is a
summary of key grain size data for all of the composites. The Transect Composite Data table
shows the composite data for the composite beach and the supporting composite profile line data
used to calculate the composite beach. The Transect Cumulative Percents and Computed
Composite Distribution table shows the percent retained on all sieves for the individual samples
used to create transect composites. The Elevation Cumulative Percents and Computed
Composite Distribution table shows the percent retained on all sieves for the individual samples
used to create elevation composites. The Percentage of Material by Sediment Grain Size
Category table shows the percent of material in each of the four grain size categories (fine, sand,
granular and gravel) as defined by the North Carolina State Technical Standards outlined in 15A
NCAC 07H .0312.

12) 2007 Figure Eight Island Native Beach Individual Grab Sample Granularmetric
Reports

This appendix contains individual granularmetric reports for each of the 52 grab samples

collected along Figure Eight Island during the 2007 Native Beach Characterization completed by

CPENC.

13) 2007 Figure Eight Island Native Beach Individual Grab Sample Grain Size
Distribution Curves/Histograms

This appendix contains individual gradation grain size distribution curves/histograms for each of

the 52 grab samples collected along Figure Eight Island during the 2007 Native Beach

Characterization completed by CPENC.

14) 2007 Figure Eight Island Native Beach Composite Grab Sample Granularmetric
Reports

Composite granularmetric reports, corresponding to data presented in the tables in Appendix 11,

are included here. Granularmetric reports are presented for each transect and the total native

beach.

15) 2007 Figure Eight Island Native Beach Composite Grab Sample Grain Size
Distribution Curves/Histograms

Composite grain size distribution curves and histograms of the data presented in the Appendix 11

tables are included here. Curves and histograms are presented for each transect and the total

native beach.



16) 2007 CPENC Jet Probe Logs

Sixteen (16) jet probes were advanced by CPENC in February 2007 within the project area.
Geologists who are proficient in SCUBA diving, operate the jet probe by penetrating a graduated
7 m water pressure pipe into the ocean bottom and making observations as it passes through the
sediment layers. The geologist is on the bottom and the support diver stays at the upper end of
the probe to hold it upright against the current. The geologist on the bottom observes the
graduated scale on the probe and by the “feel” of the objects it encounters, makes mental notes of
the depths of each change in texture, which are afterwards incorporated into the field logs
presented in this appendix.

17) 2007 CPENC Vibracore Logs

A total of 20 vibracores were collected by CPENC in March 2007 during geotechnical
investigations within the project area. Laboratory and descriptive information for each vibracore
is presented on the log sheets. Unified Soils Classification terminology is used in the core layer
descriptions and key grain size information (mean grain size, fines content and sorting) for each
vibracore sample is presented under the Remarks column. Multiple layer intervals are sometimes
represented by a single sample. The Sample Number column is used to identify the specific
sample that represents a specific layer.

18) 2007 CPENC Vibracore Photographs
Vibracores collected in 2007 were photographed in 2.0 ft. intervals. The photographs are
included in this appendix.

19) 2007 CPENC Individual Vibracore Granularmetric Reports

This appendix contains individual granularmetric reports for each of the 78 vibracore samples
collected during the 2007 sand search investigation within Rich Inlet and the associated ebb and
flood tidal deltas.

20) 2007 CPENC Individual Vibracore Grain Size Distribution Curves/Histograms

This appendix contains individual gradation grain size distribution curves/histograms for each of
the 78 vibracore samples collected during the 2007 sand search investigation within Rich Inlet
and the associated ebb and flood tidal deltas.

21) 2008 CPENC Vibracore Logs

A total of 10 vibracores were collected by CPENC between 6 October and 7 November 2008
during additional geotechnical investigations within the project area. Laboratory and descriptive
information for each vibracore is presented on the log sheets. Unified Soils Classification
terminology is used in the core layer descriptions and key grain size information (mean grain
size, fines content and sorting) for each vibracore sample is presented under the Remarks
column. Multiple layer intervals are sometimes represented by a single sample. The Sample
Number column is used to identify the specific sample that represents a specific layer.

22) 2008 CPENC Vibracore Photographs
Vibracores collected in 2008 were photographed in 2.0 ft. intervals. The photographs are
included in this appendix.



23) 2008 CPENC Individual Vibracore Granularmetric Reports

This appendix contains individual granularmetric reports for each of the 50 vibracore samples
collected during the 2008 vibracore investigation within Rich Inlet and the associated ebb and
flood tidal deltas.

24) 2008 CPENC Individual Vibracore Grain Size Distribution Curves/Histograms

This appendix contains individual gradation grain size distribution curves/histograms for each of
the 50 vibracore samples collected during the 2008 vibracore investigation within Rich Inlet and
the associated ebb and flood tidal deltas.

25)  Native Beach Table of Results for Survey to Quantify Clasts Greater Than Three (3)
Inches

The North Carolina Technical Standards for Beach Fill Material outlined in 15A NCAC
07H.0312 state “the total number of sediments and shell material greater than three (3) inches in
diameter, observable on the surface of the beach between mean low water (MLW) and the dune
toe shall be calculated for an area of 50,000 square feet within the beach fill project boundaries.”
On 10 July 2008, CPENC conducted a survey to quantify clasts greater than three (3) inches
within an area in the vicinity of 402 N. Beach Rd. The dimensions of the survey area were
approximately 200 ft. along the beach and 250 ft. across the beach from the toe of dune to the
MLW Line. The survey area was divided into 500 boxes measuring approximately ten (10) ft.
by ten (10) ft., and clasts greater than three (3) in. were counted within each of the boxes. The
table in this appendix contains the results of the survey as well as the coordinates defining the
surveyed area.

26)  Alternative 3 Channel Corridor Composite Summary Tables

A series of summary tables are presented in this appendix. These tables are used to calculate and
summarize composite data for the proposed channel corridor for Alternative 3. Composite
calculations are based on select beach quality samples from the 2007 and 2008 CPENC
vibracores, presented in appendices 17, 19, 20, 21, 23, and 24. An average of beach quality
layers, weighted by effective length, was calculated for each vibracore, producing the vibracore
composite. The vibracore composites were averaged and weighted by effective length to
calculate the borrow area composite.

Four table types were produced to display this data. The Composite Summary table is a
summary of key grain size data for all of the composites. The Composite Data table shows the
composite data for the borrow area and the supporting composite vibracore data used to calculate
the borrow area composite. The Cumulative Percents and Computed Composite Distribution
table shows the weighted average percent retained on all sieves for the individual samples used
to create vibracore composites. The Percentage of Material by Sediment Grain Size Category
table shows the percent of material in each of the four grain size categories (fine, sand, granular
and gravel) as defined by the North Carolina State Technical Standards outlined in 15A NCAC
07H .0312.



27)  Alternative 3 Channel Corridor Composite Vibracore Granularmetric Reports
Composite granularmetric reports, corresponding to data presented in the tables in Appendix 26,
are included here. Granularmetric reports are presented for the Channel Corridor and each
vibracore.

28)  Alternative 3 Channel Corridor Composite Vibracore Grain Size Distribution
Curves/Histograms

Composite grain size distribution curves and histograms of the data presented in the Appendix 26

tables are included here. Curves and histograms are presented for the Channel Corridor and each

vibracore.

29)  Alternative 5 Channel Corridor Composite Summary Tables

A series of summary tables are presented in this appendix. These tables are used to calculate and
summarize composite data for the proposed channel corridor for Alternative 5. Composite
calculations are based on select beach quality samples from the 2007 and 2008 CPENC
vibracores, presented in appendices 17, 19, 20, 21, 23, and 24. An average of beach quality
layers, weighted by effective length, was calculated for each vibracore, producing the vibracore
composite. The vibracore composites were averaged and weighted by effective length to
calculate the borrow area composite.

Four table types were produced to display this data. The Composite Summary table is a
summary of key grain size data for all of the composites. The Composite Data table shows the
composite data for the borrow area and the supporting composite vibracore data used to calculate
the borrow area composite. The Cumulative Percents and Computed Composite Distribution
table shows the weighted average percent retained on all sieves for the individual samples used
to create vibracore composites. The Percentage of Material by Sediment Grain Size Category
table shows the percent of material in each of the four grain size categories (fine, sand, granular
and gravel) as defined by the North Carolina State Technical Standards outlined in 15A NCAC
07H .0312.

30)  Alternative 5 Channel Corridor Composite Vibracore Granularmetric Reports
Composite granularmetric reports, corresponding to data presented in the tables in Appendix 29,
are included here. Granularmetric reports are presented for the Channel Corridor and each
vibracore.

31) Alternative 5 Channel Corridor Composite Vibracore Grain Size Distribution
Curves/Histograms

Composite grain size distribution curves and histograms of the data presented in the Appendix 29

tables are included here. Curves and histograms are presented for the Channel Corridor and each

vibracore.



APPENDIX 1

Scope of Services



TASK 2 - GEOTECHNICAL INVESTIGATIONS

CPE will utilize the following methodology to conduct reconnaissance and
comprehensive geotechnical investigations of the Rich Inlet complex including the inlet
throat, flood tidal delta, ebb tidal delta, and feeder channels (Nixon Channel and Green
Channel), to identify and map the quality and quantity of sand to be placed on the
northern end of Figure Eight Island, North Carolina. The proposed sand search, to be
performed by the CPE coastal geology team, will be completed in two phases, which will
include:

. Phase | — Research and Planning
. Phase 11 - Jet Probes and Vibracores
(1) Jetprobe Collection and Analysis
(2) Vibracore Planning/Meeting with ASSOCIATION
(3) Vibracore Collection and Analysis
(4) Sediment compatibility evaluation
(5) Cultural resources study and borrow area design refinement

A. Phase | — Research and Planning

This phase includes an analysis of existing geotechnical literature, geophysical data, and
hydrographic survey data obtained by previous consultants, surveyors, universities and
governmental agencies. Historical photographs of the inlet will be analyzed to determine
the historic, preferred channel alignment (see Task 1.B). The GIS will be used in
planning the geotechnical investigation, in the execution of the investigation, and in the
mapping of the sand resources.

B. Phase Il — Jet Probes and Vibracores

1. Jet probes: Jet probes are used as a cost efficient way to perform broad reconnaissance
level ground truthing in order to limit the number of more costly vibracores. CPE
proposes to use jet probes to provide preliminary qualitative information of the sediment
contained in the feeder channels (Nixon Channel and Green Channel) and the ebb tide
delta of Rich Inlet. Jet probes utilize a water pump to jet a graduated PVC pipe into the
sediment. During the course of the probe, a CPE diver/geologist observes the material
that is flowing out of the hole in the seafloor. Samples of the material will be obtained
for grain size analysis and logs of the material will be prepared. CPE proposes to spend
three (3) days taking reconnaissance jet probes.

2. Vibracore Planning: A meeting will be held with ASSOCIATION staff to review
results and recommendations from Phase | work. Areas suspected of containing good
quality and sufficient quantity of sand resources within the preferred channel realignment
corridor will be targeted for vibracoring. Nevertheless, CPE does not warrant that beach
compatible sand, acceptable to State and Federal regulators, will be obtained from the
planned vibracores. Proposed vibracores will be located on the GIS to refine core
placement in relation to legacy data.




3. Vibracore Collection and Analysis: A vibracore is a continuous undisturbed sample of
material taken in a vibrating tube that is inserted into the bottom of the channel. It is
estimated that approximately 20 cores (up to 20 ft. long) will be required to define the
quality and quantity of material in the final channel re-location corridor and sand source
area. Throughout the collection of the vibracores in the field, the team of CPE Geologists
will closely monitor the material collected in the cores. When possible, cores will be
split aboard the vessel to assure the most efficient placement of the vibracores as
required.

The vibracores will be returned to CPE for additional logging and mechanical sieve
analysis of sand samples taken from the cores. A core log will be prepared for each core
describing the sediments by layers. Grain size analyses will be performed on
approximately three to five sediment samples per core. Sub-samples will be obtained
from distinct layers in the sediment record, or periodically through the core record. Grain
size analysis will be conducted in accordance with the American Society for Testing and
Materials (ASTM), Standard Material Designation D422-63 for partial size analysis of
soils. Grain-size frequency distribution curves and textural statistical parameters will be
developed for each vibracore sample.

4. Sediment Compatibility Evaluation: Sand resources in the Rich Inlet complex will be
evaluated for compatibility with the native beach sand. The compatibility analysis will
focus on the comparison of the mean grain sizes and provide the basis for determining
how the dredged material will perform as beach fill. The sand will also be evaluated
based on State and Federal guidelines for allowable quantities of silt, shell and rock. The
inlet excavation area will also be evaluated for dredging feasibility and costs.

At the conclusion of the geotechnical and geophysical evaluations, a geotechnical report
will be prepared that identifies the local geological framework, the quantity and quality of
the available sand, and additional information which could be required for the permitting
and construction processes. Report appendices will include the grain size analyses of
discrete samples taken from the vibracores, core logs, and jet probe logs. Additionally,
the report will provide isopach (sand thickness) maps, GIS plan-views displaying inlet
sand resource area, vibracores and other datasets in relation to the project area, general
data analyses, and final recommendations. Up to 5 copies of the report will be provided.

5. Cultural Resources Study of Wreck Site Wild Dayrell: Cartographic and historical
research will be conducted to collect available historical data regarding the wreck.
Location and mapping of the Wild Dayrell wreck site will start with plotting of existing
surveys taken of the wreck. A magnetometer survey controlled by differential global
positioning covering the inlet, shoals, and beach in the vicinity of the wreck will be
performed to identify the apparent wreck boundaries. The remote sensing survey will
utilize a hand held proton precession magnetometer and or a cesium vapor magnetometer.
Offshore operations will be carried out from a small, shallow draft, boat equipped with
DGPS and computer controlled Hypack navigation. Beach based operations will also be
located with DGPS. The results of the research and the exact location of the Wild
Dayrell will be provided on a georeferenced aerial photograph of Rich Inlet.




A cultural resource investigation of the final dredge design cut which will not be
determined until the engineering design and environmental studies are near completion
will be performed. The cost for the cultural resource investigation of the final dredge
areas will be provided under an additional proposal when the area to be surveyed is
determined.

The estimated fee to complete TASK 2 services is $225,000.00.



APPENDIX 2

Scope of Services (Vibracore Addendum)



TASK 1 - VIBRACORE COLLECTION AND ANALYSIS
Item | — Vibracore Collection

Nine (9) vibracores will be collected within the current channel design for the Rich Inlet
Complex to supplement existing data and obtain the 500 ft spacing between vibracores
required in the amended (Feb, 2008) North Carolina Technical Standards for Beach Fill
Projects. The vibracores will be collected by Catlin Engineers and Scientists of
Wilmington, North Carolina under the direction of a CPE-NC geologist. Vibracores shall
be obtained by mechanical, electric, pneumatic or hydraulically activated boring having a
minimum diameter of 3.0 inches.

The coring device shall recover a minimum of 85 percent of the unconsolidated strata
through which it has penetrated, which does not include the overlap portion recovered
after jetting. The total length of recovery will be measured by excluding the overlap
portion recovered after each jet attempt. This value will be compared to the measured
depth of penetration to calculate percent recovery. The desired depth of penetration is 20
unless otherwise stipulated by CPE-NC representatives. It is recognized, however, that
maximum penetration may not be achieved at all sample locations. Penetration refusal
shall be completed when less than 1 foot of advance is accomplished after 5 minutes of
vibration with vibrating-type coring tool. When refusal is met at less than 90 percent of
the desired depth of penetration, the Sub-Contractor will remove the sampled portion and
a new core pipe will be set up. A jet pump hose shall be attached to the tip of the core
pipe just below the vibrator. The rig shall be lowered to the bottom and jetted down to a
depth 2 feet above where the first part met refusal. The jet will then be turned off and the
vibrator turned on, taking the additional part of the core and 2 foot of overlap. Retries
will be accomplished until penetration has reached refusal or until (3) three attempts have
been made, whichever occurs first. The core tube or liner shall be split longitudinally to
allow for inspection of the material obtained. Each half will be enclosed in transparent
plastic for safe storage and transportation.

Item Il — Vibracore Analysis

The vibracores will be transported to CPE-NC’s office in Wilmington, North Carolina to
be logged, sampled, and photographed. The vibracores will be logged in detail by
describing sedimentary properties by layer in terms of layer thickness, color, texture
(grain size), composition and presence of clay, silt, gravel, or shell and any other
identifying features. The vibracores will be digitally photographed against an 18% gray
background in 2 ft intervals. Sediment samples will be obtained from irregular intervals
based on distinct layers in the sediment sequence. The cores will then be re-wrapped in
plastic for archiving.

Sieve analyses will be conducted on all sediment samples obtained from the vibracores in
accordance with American Society for Testing and Materials Standard Materials
Designation D422-63 for particle size analysis of soils (ASTM, 2007). This method
covers the quantitative determination of the distribution of sand size particles. For
sediment finer than the No. 230 sieve (4.0 phi) the ASTM Standard Test Method,



Designation D1140-00 was followed (ASTM, 2006). Mechanical sieving was
accomplished using calibrated sieves.

Grain size data will be entered into the gINT® software program, which computes the
mean and median grain size, sorting, and silt/clay percentages for each sample using the
moment method (FoLk, 1974). Grain size distribution curves and gradation analysis
reports will be compiled for each sample.

Carbonate analysis of vibracore samples will be conducted to determine the % Calcium
Carbonate in each layer. Composite values for each core will be calculated based on
weighted averages of layers. The percent by weigh of carbonate is calculated using the
following equation:

C=(W-=-R)x100
wW

Where: C = Percent by weight carbonates
W = Mass of sample
R = Insoluble residue

Item 111 — Incorporation of Data in Final Report

Currently composite mean grain size, percent silt, percent granular, percent
gravel, percent carbonate, and sorting were computed for each vibracore by calculating
the weighted average (average of each sample weighted by representative core length).
Composite values for mean grain size, percent silt, percent granular, percent gravel,
percent carbonate, and sorting were then computed for the entire borrow area within the
channel design. Once the additional nine (9) vibracores are collected and analyzed, data
must be incorporated into the geotech report by generating new borrow area composite
values for mean grain size, percent silt, percent granular, percent gravel, percent
carbonate, and sorting that reflect the inclusion of the additional data. Subsequently the
appendices portion of the geotech report will be updated.

Break Down of Additional Costs:

Item 1: Engineering Product Development $25,180.38
Item 2: Geotechnical Investigations $16,563.62
Item 3: Environmental Permitting & Documentation $6,541.34
Total Cost for Additional CPE Professional Services $48,285.34




APPENDIX 3

Scope of Services (Cultural Resource Survey)



The original scope of work associated with the contract dated 18 July 2006 between the Figure
Eight Island Beach Homeowners Association and Coastal Planning & Engineering of North
Carolina, Inc stated that:

A cultural resource investigation of the final dredge design cut which will not be
determined until the engineering design and environmental studies are near
completion will be performed. The cost for the cultural resource investigation of
the final dredge areas will be provided under an additional proposal when the
area to be surveyed is determined.

At this time it is prudent to conduct such a cultural resource survey. CPE-NC is pleased to
provide you with this proposal to conduct the necessary cultural resource survey associated with
the Figure Eight Island Inlet and Shoreline Management Project. CPE-NC has coordinated with
Mr. Richard Lawrence and Mr. Nathan Henry of the North Carolina Department of Cultural
Resources’ Underwater Archeology Branch, with regards to the methodology and areal coverage
required for approval. Figure 1 shows the areas to be surveyed including both channels being
considered (Alternative 3 and Alternative 5) as well as a corridor in which a terminal groin is
proposed under Alternative 5.

CPE-NC has negotiated with Tidewater Atlantic Research, Inc. (TAR) of Washington, North
Carolina to conduct the cultural resources investigation. TAR is the marine archeology firm that
conducted the initial cultural resource survey to determine the location of the Wild Dayrell wreck
in Rich Inlet. CPE-NC has worked with TAR on many sand searches throughout North Carolina
and is highly confident in their capabilities.

CPE-NC will provide planning support for TAR in preparation of the investigation. CPE-NC
will provide TAR with the areas to be surveyed as well as any additional project information
necessary to conduct the investigation. TAR will provide all personnel and equipment to
conduct a historical background review as well as the cultural resource survey. TAR will
provide a draft report documenting the findings of the investigation to CPE-NC for technical
review and comments. Upon review, TAR will prepare a final report to be submitted to the
North Carolina Department of Cultural Resources for final approval.

The total, not to exceed, cost estimate for the submerged cultural resource investigation is
$17,320. This task order will be charged as time and materials using the same rate schedule as is
currently being used for all other tasks being conducted by CPE-NC.



¢
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Figure 1. Map depicting the areas for which cultural resource investigations will be conducted including the
two proposed channel corridors (Alternative 3 and 5) as well as the corridor in which a terminal groin is
proposed under Alternative 5.



APPENDIX 4

Cultural Resource Invetigation: Location of the Remains of the Wild Dayrell in
Rich Inlet



Location of the Remains of the Wild Dayrell
in Rich Inlet
Pender County, North Carolina
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Coastal Planning & Engineering, Inc.
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Boca Raton, Florida 33431

Submitted by:

Tidewater Atlantic Research, Inc.
P. O. Box 2494




Washington, North Carolina 27889

29 September 2006



Introduction

Coastal Planning and Engineering, Inc. (CPE) is currently working with the Figure
Eight Beach Homeowners Association on a beach nourishment project for Figure
Eight Island. The source material for this nourishment will be a borrow area in Rich
Inlet (Figure 1). In order to avoid impacts to the Civil War blockade-runner Wild
Dayrell, CPE contracted with Tidewater Atlantic Research, Inc.,, (TAR) of
Washington, North Carolina to carry out a remote sensing survey to determine the
exact position of the wreck site. The remote sensing investigation was carried out by
TAR personnel Gordon Watts and Ray Tubby on 3 September 2006.

Wreck of the Wild Dayrell

The remains of the Anglo-Confederate Trading Company’s steamer Wild Dayrell, lie
in Rich Inlet approximately twenty miles north of Fort Fisher. That vessel was built
by the firm of Jones, Quiggin and Company in Liverpool along with an identical
sistership, the Lucy. Lucy and Wild Dayrell were constructed of iron, each measuring
215 feet in length, 20 feet in beam and 10 foot 3 inch depth of hold. The vessels’
oscillating steam cylinder engines were built by Fawcett, Preston and Company in
Liverpool and measured 52 inches in diameter with a 48-inch stroke. The Wild
Dayrell was also equipped with feathering paddle wheel floats and a forecastle hood.
Two raked pole masts and two raked retractable funnels were all that protruded
above the level of the steamer’s paddle boxes.



Figure 1. Rich Inlet beach renourishment project location.

The Wild Dayrell was launched on 17 September 1863. Although the steam trials of
the Wild Dayrell were not reported in the press, its sistership Lucy proved to be
capable of 15 %2 knots against a strong wind and tide during her trials in October
1863. On 12 November the vessel’s registered owners, Edward Lawrence and
Company, entered the vessel at Liverpool Customs for loading for Nassau. The
fully loaded Wild Dayrell cleared for sea two days later. In December, the steamer
made Nassau and, after being painted a lead color, took on a cargo for Wilmington.
After two successful round trips the Wild Dayrell was run ashore on 1 February 1864.

The wreck of the Wild Dayrell was never lost. It lies in the shallow water of Rich
Inlet south of Figure Eight Island and has been a popular site for fishing. However,
because of strong currents in the inlet, the Wild Dayrell has never been a popular
dive site though sport divers have recovered portholes from the hull during the
early 1980s. In spite of the environment, the wreck was mapped by the staff and
students of the Program in Maritime History and Underwater Archaeology in 1985.
Although the dimensions of the hull was impossible to precisely establish because of
deterioration of the structure, the overall length of the wreck corresponds closely
with the 215-foot length of the Wild Dayrell recorded on that vessel’s CBR. The 20-
foot beam and 50-foot length of the engine room recorded at the wreck site also
correspond precisely with those recorded on the CBR (Figure 2). The Wild Dayrell’s
CBR and historical data associated with the vessel confirm that the ship was
powered by two oscillating engines, or steam cylinders and that number of
oscillating cylinders were identified at the wreck site.



Figure 2. Perspective drawing of the remains of the Wild Dayrell.

Field Research Methodology and Equipment

To locate the remains of Wild Dayrell, TAR personnel used a 24-foot shallow-draft
vessel for conducting the remote sensing survey (Figure 3). The wreck site was
identified using an EG&G GEOMETRICS 881 cesium vapor magnetometer (Figure 4).
Once the position of the wreck was established, a series of survey lanes were created
in HYPACK®MAX to refine the magnetic signature. Because the wreck is now
completely buried in the shoal on the south side of the Rich Inlet channel, breaking
surf and shallow water made sonar imaging impossible. Data collection during the
survey was controlled using a TRIMBLE differential global positioning system
assuring reliable geographical location of the remains of Wild Dayrell.

An EG&G Geometrics G-881 marine cesium magnetometer capable of plus or minus
0.001 gamma resolution was employed to collect magnetic data in the survey area
(Figure 4). To produce the most comprehensive magnetic record, data was collected
at 10 samples per second. Due to shoal water and the possibility of snags in the
project area, the magnetometer sensor was towed just below the water surface at a
speed of approximately 3 knots. Magnetic data were recorded as a data file
associated with the computer navigation system. Data from the survey were



contour plotted using QUICKSURF® computer software to facilitate anomaly location
and definition of target signature characteristics. A 600 kHz MARINE SONICS high-
resolution side scan sonar was to be employed to collect acoustic data in the survey
area. However, due to shoal water and breaking surf in the inlet the side scan sonar
could not be effectively utilized.

A TRIMBLE AgGPS was used to control navigation and data collection in the survey
area. That system has an accuracy of plus or minus three feet, and can be used to
generate highly accurate coordinates for the computer navigation system. The
DGPS was employed in conjunction with an on-board Compaq 2.4 GHz laptop
computer loaded with a Coastal Oceanographics HYPACK®@MAX navigation and data
collection software program. Positioning data generated by the navigation system
were tied to magnetometer records by regular annotations to facilitate target
location and anomaly analysis. All data is related to the North Carolina State Plane
Coordinate System, NAD 83.

Data Analysis

Using QUICKSURF® contouring software, magnetic data generated during the survey
were contour plotted at 10-gamma intervals (Figure 5). The contoured data was
used to accurately identify the geographical location and distribution of the
structural remains of the Wild Dayrell. Due to the fact that the wreck is entirely
covered by a shoal, side scan sonar contributed nothing to analysis of the wreck site.




Figure 3. Photograph of the 25-foot survey vessel Atlantic Surveyor
employed during the Rich Inlet survey.

Figure 4. Photograph of magnetometer sensor being lowered
into the ocean.



Figure 5. Magnetic contour map of the Wild Dayrell wreck site with
proposed buffer zone.

Conclusions and Recommendations

The remote sensing survey conducted by TAR was successful in identifying the
remains of the Wild Dayrell and generating an accurate geographical position for the
wreck site. The bow lies to the northwest and the stern lies to the southeast.
Coordinates for the longitudinal axis of the hull structure are:

NW  2389528.56, 200793.67
SE  2389600.84, 200581.71



On the recommendation of Richard Lawrence, head of the Underwater Archaeology
Branch of the Department of Cultural Resources, a 400-foot by 600-foot buffer zone
was established around the wreck site (Figure 5). Coordinates for the buffer zone
are:

NW  2389293,85, 200890.38
NE  2389678.94, 200998.57
SE  2389839.48, 200427.20
SW  2389454.39, 200391.00

Proposed plans for dredging in Rich Inlet should be designed to avoid that buffer
zone.
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Abstract

Coastal Planning & Engineering of North Carolina, Inc. (CPE-NC) is the project
engineer representing the Figure Eight Island Beach Homeowners Association in its
efforts to obtain permits for the Figure Eight Island Inlet and Shoreline Management
Project. In order to determine the proposed dredging effects on potentially
significant submerged cultural resources, CPE-NC contracted with Tidewater
Atlantic Research, Inc. of Washington, North Carolina to conduct a magnetometer
and sidescan sonar survey of the proposed channel alternatives being considered. In
addition the corridor in which a terminal groin is being proposed under Alternative
5a was also surveyed using terrestrial and marine survey protocol. Field research
for the project was carried out on 10 December 2009, 8 and 9 March 2010, and 1
April 2010. Analysis of the remote-sensing data generated during the Rich Inlet
survey identified a total of 116 magnetic targets and 6 sonar targets. Five anomalies,
composed of 13 individual magnetic targets and 3 associated sonar targets, contain
signature characteristics suggestive of potentially significant cultural material.
Those five anomaly clusters are recommended for avoidance or additional
investigation in the event that avoidance is not possible. The remaining 103
magnetic targets and three associated sonar targets are indicative of modern debris
such as traps, anchors, pipe, rebar, and small cable and dredging related debris. No
avoidance or additional investigation of the 103 individual magnetic targets is
recommended in conjunction with the proposed project.
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