GEOTECHNICAL APPENDIX A
ENVIRONMENTAL ASSESSMENT
BULKHEAD CHANNEL

Location: Bulkhead and Morgan Creek Channels are located within Carteret County, North
Carolina. Bulkhead Channel is a shallow draft navigation channel that branches off of Morehead
City Harbor to east side of Radio Island (Figure A-1). Morgan Creek Channel branches off of
Bulkhead Channel in the vicinity of Range 2A (Figure A-2). Bulkhead Channel has a project
depth of -15 feet Mean Lower Low Water (MLLW), while Morgan Creek project depth is -14
feet MLLW. The channels have a cumulative length of 2.6 miles which wind around the back-
barrier shallow waters between the Town of Beaufort, Radio Island, Carrot Island, and Pivers
Island. Two near shore disposal areas that are designated for sandy dredge material are located
immediately offshore and adjacent to the Morehead City Harbor ship channel (see Figure A-1).

Background: USACE plans to dredge portions of Bulkhead Channel and Morgan Creek
Channel which contain supporting geotechnical soils information, utilizing a government plant in
the first quarter of FY2019 (Figure A-2). Historically, USACE dredged Bulkhead Channel with
its own fleet and conducted near shore disposal as part of its beneficial use of dredged material
initiative. In 2018, Wilmington District conducted a limited environmental assessment of
Bulkhead Channel in order to gain formal environmental clearance to dispose of sandy material
in the near shore placement area while using a government plant.

The channel segments shown in Figure A-2 were evaluated for the best disposal option, based on
existing geotechnical information. Current disposal options include; 1) near-shore placement
areas on either side of Morehead City Harbor - Range A; or 2) utilizing an upland disposal area.
Material removed from channel segments that do not contain supporting geotechnical data will
be designated for upland disposal by default.

Geologic Setting and Stratigraphy: The project site lies within the North Carolina coastal
plain, which generally consists of an eastward dipping and thickening sequence of sand, silt, clay
and limestone, with varying degrees of consolidation and cementation. Figure A-1 shows
geologic exposures in the vicinity of Bulkhead Channel, consisting of surficial Quaternary
deposits of sand, clay, gravel and peat, which were deposited originally in marine, fluvial,
aeolian, and lacustrine environments (NCGS, 1998).

Subsurface Investigations: USACE re-evaluated vibracore borings that were originally drilled
in Bulkhead Channel in 2006 and 2008. USACE has not conducted any additional subsurface
exploration in the area. Wilmington District Navigation Section identified areas of active
shoaling that regularly impinge upon the project depth in Bulkhead Channel, Ranges 1 and 2
using historical survey and dredging records (Figure A-3). Material that was removed from these
areas were placed in near-shore disposal areas due to its high sand content. In 2018, Carteret
County contracted a subsurface investigation through Moffatt and Nichol to determine the
sediment quality within other in-shoal areas of Bulkhead Channel, namely, Ranges 5, 6 and 7,
and Morgan Creek in an effort to incorporate them into the government’s upcoming dredging
operation. Moffatt and Nichol’s subcontractor, Athena Technologies, drilled three vibracores
into Bulkhead Channel Ranges 5 to 7, and four vibracores within the southern extent of Morgan
Creek; the results of which are included in Attachment 1. The location of all vibracores drilled to
date in Bulkhead and Morgan Creek Channels is shown in Figure A-4. Drilling logs and lab data
are included in Attachments 1 and 2.
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Field Methods: No new fieldwork was conducted by USACE; the only recent fieldwork
conducted was commissioned by Carteret County, NC. The field methods employed by the
contractor generally involved using a 35-foot research vessel that was immobilized to the seabed
using a triple point anchor system. Once on station, the crew geolocated the boring location

using Hypack software, and the depth determination and tidal corrections were conducted using a
Champion TKO Global Navigation Satellite System. All boring elevations were referenced to
MLLW. The crew advanced a 3-inch diameter steel sample barrel through the seabed to
termination depth or vibracore refusal. The power to advance the vibracore sampler was applied
using a generator with a mechanical vibrating head. Vibracore refusal is defined as penetration of
less than 0.1 feet per 10 seconds interval. All of the recently drilled borings penetrated to -17.5
feet, MLLW (project depth is -15 feet, MLLW).

The vibracores were split open, photographed, logged and the soils were visually classified in
accordance with the Unified Soil Classification System. Drilling logs were provided to USACE
as a professional courtesy. The contractor identified and composited soil samples that lie
between the channel bottom and maximum project depth, and sent it off to a third-party lab for
gradation and % carbonate testing. A total of seven samples were tested and the results are
provided in Attachment 1. Drilling logs and gradation testing from the 2006 and 2008 USACE
vibracores are also provided in Attachment 2, for reference.

Evaluation: Bulkhead Channel was evaluated based on a combination of survey and dredging
history and vibracore sampling that was historically conducted by USACE, and recently by
Carteret County. The evaluation of material quality for near shore placement is constricted to a
few areas in Bulkhead and Morgan Creek Channel where natural tidal/current influence causes
deposition of sandy shoals which impinge upon the project depth of the navigation channel.
Wilmington District, Navigation Section identified two areas in Bulkhead Channel, Ranges 1 and
2, where persistent sedimentation has regularly impinged upon the established project depth
(Figure A-3). Because of the historical precedence in dredging material from these areas, and
past geotechnical sampling, there is a reasonably high degree of confidence in the material
quality present within the present-day shoal formation.

In contrast, Morgan Creek Channel is infrequently dredged by USACE and there is no historical
geotechnical data on file to provide insight to the character of sedimentation within Morgan
Creek channel. Historical records indicate that the last time Morgan Creek Channel was dredged
was in 1999. On April 30, 2013, Wilmington District conducted a before dredge survey but no
after dredge survey was conducted. A condition survey taken on October 21, 2013 shows little to
no change in the channel bottom, indicating that the planned dredging was canceled for unknown
reasons. No other information is known regarding the upper reaches of Morgan Creek Channel.

A total of 13 vibracores spanning 2006 to 2018 were used to evaluate the quality of the shoal
material within the sampled channel ranges. The soils that were sampled by the vibracores are
summarized in Table 2. Soils that are considered desirable for near shore beneficial use disposal
are: SP, SW, SP-SM, SW-SM or SM.
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Table 1. Geotechnical Data Summary, Bulkhead & Morgan Creek Channel Borings

Boring Predominant Material % % %
Boring ID | Drilling Agency Type Sampled USCS Gravel | Sand Fines
MHC-06- Fine-medium poorly graded
29 USACE vibracore | sand SP 0 >99.0 | <0.1
MHC-06- Fine-medium poorly graded
30 USACE vibracore | sand SP 2 >08.0 | <0.1
MHC-08- Fine-medium poorly graded
V-62 USACE vibracore | sand SP <2 >97.0 0.6
MHC-08-
V-63 USACE vibracore | Fine poorly-graded sand SP 0 99.0 | <1.0
MHC-08-
V-64 USACE vibracore | Fine poorly-graded sand SP 0 99.0 1.0
MHC-08-
V-65 USACE vibracore | Fine poorly-graded sand SP <0.1 99.0 1.0
Fine-medium poorly-graded
BHC-01 Athena Technologies vibracore | sand SP 0.18 9851 | 131
Fine poorly-graded sand and
BHC-02 Athena Technologies vibracore | silty fine sand SP-SM 0.00 9255 | 7.45
BHC-03 Athena Technologies vibracore | Fine poorly-graded sand SP 0.00 98.38 | 1.62
MC-01 Athena Technologies vibracore | Fine poorly-graded sand SP 1.21 9752 | 1.27
Fine-medium poorly-graded
MC-02 Athena Technologies vibracore | Sand SP 0.08 9740 | 2.52
MC-03 Athena Technologies vibracore | Fine poorly-graded sand SP 0.01 97.21 | 2.78
MC-04 Athena Technologies vibracore | Fine poorly-graded sand SP 2.08 95.90 | 2.02

Refer to Figure A-5 and Table 1.

The amount of shoaling present within Bulkhead Channel
Ranges 1 and 2 is relatively small as shown by the color-coded bathymetry. Ranges 1 and 2 lie

west of a perpetual sand shoal located offshore of Carrot Island, and east of a stone jetty that
protects the shoreline of Radio Island, making them ideal sediment traps. The geotechnical data
indicates that accumulated shoal material consists of clean, fine to medium-grained poorly
graded sand (SP). This material was is thought to be derived from Carrot Island and its perpetual
offshore sand shoal. It is considered likely that future material accumulation will consist of
similar sandy material. With exception to the two shoaling areas in Ranges 1 and 2 (Figure A-5),
most of the channel bottom of Bulkhead Channel lie at or below the project depth of -15 feet
MLLW, and should not require maintenance dredging. Historical records indicate that the
proposed channel widener in Range 1 has been previously dredged to project depth several

times. Based upon its dredging record and down drift proximity to Carrot Island and Bulkhead
Channel, Range 1, dredged material from the proposed widener can be designated for near shore
placement.

Bulkhead Channel Ranges 4 through 6 are not usually dredged, however; historical records
indicate the last dredging activity conducted was in 2003. A limited amount of shoaling is shown
on the color contoured bathymetry map in Figure A-5. Three borings were drilled by Athena
Technologies, which penetrated and sampled these shoals (see Table 1 and Attachment 1). BHC-
01 and BHC-03 indicate that the accumulated material is composed of predominantly fine-
grained, poorly graded sand (SP), with some fine silty sand (SM) at -14.2 feet MLLW in BHC-
02. Gradational soils testing indicates that the overlying strata is predominantly sandy and is
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suitable for beach disposal. However, there is no historical data (dredging record or geotechnical
sampling) to provide a trend assessment of what future in-shoal material would be in these
channel segments. Source material for in-shoal material may be a sand dominated island, or
alternatively a nearby mud flat or sub-aerially exposed mud bed. Beyond the shoal areas color
contoured light blue to light green (Figure A-5), there is little active accumulation. Much of the
channel bottom lies at or below the project depth of -14 feet MLLW.

Most of Morgan Creek Channel has significant shoal accumulation above -12 feet MLLW
(Figure A-5). Borings that were drilled by Athena Technologies only sampled the shoal material
that lies within Range 1. The sampled shoal material consists of fine-grained poorly graded sand
with lenses of fine poorly graded sand with silt (SP-SM). Due to the lack of borings in Ranges 2
and 3, no characterization can be made. Material dredged from these ranges should only be
disposed of in an upland site, until additional sampling can verify material suitability.

Recommendations:

1. Accumulated shoal material found within Bulkhead Channel Ranges 1 (vicinity Sta.
14+50 to Sta. 26+00) and 2 (vicinity Sta. 2+50 to Sta. 9+00) to include the proposed
widener may be utilized for near shore placement indefinitely, barring a major ecological
or physical change in the coastal system.

2. Accumulated shoal material within the confines of the navigation channel, in Bulkhead
Channel Ranges 4, 5, and 6 may be utilized for a one-time near shore disposal. Future
beneficial use determination and disposal practices must be augmented by vibracore
sampling to verify material quality in order to establish a predictive sedimentation trend.

3. Accumulated shoal material from Morgan Creek Channel, Range 1 may be used for a
one-time near shore disposal. Future beneficial use determination and disposal practices
must be augmented by vibracore sampling to verify material quality in order to establish
a predictive sedimentation trend.

4. The sediment characteristics of Morgan Creek Channel, Ranges 2 and 3 remain unknown.
Until additional sampling in these ranges is conducted, any dredged material from these
ranges should be disposed of in an upland site.

5. Channel segments that do not have supporting geotechnical soils information that
characterizes the shoal material to be removed by dredging, is to be disposed of in an
upland disposal site.

Reference Cited:
The North Carolina Dept. of Environment, Health, and Natural Resources, Division of Land Resources, NC

Geological Survey, in cooperation with the NC Center for Geographic Information and Analysis, 1998
(updated 2007), Geology - North Carolina (1:250,000), coverage data file geol250.
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ATTACHMENT 1 TO GEOTECHNICAL APPENDIX
ATHENA TECHNOLOGIES
FIELD REPORT OF FINDINGS
BULKHEAD CHANNEL AND
MORGAN CREEK
FOR MOFFITT & NICHOL, LLC



ATHENA,

TECHNOLOGIES, INC.

16 April 2018

Mr. Robert Neal

Moffatt & Nichol

272 N. Front Street, Suite 204
Wilmington, NC 28401

RE: Geotechnical Data Summary
Bulkhead Channel and Morgan Creek
Carteret County Navigation Project
North Carolina

Dear Mr. Neal,

Athena Technologies, Inc. is pleased to submit this Preliminary Data Summary for the
abovementioned project areas. Should you have any questions or concerns regarding the
attached data summary, please don't hesitate to contact me via the information below.

Respectfully,

J. Adam Freeze
Vice President / Geologist

1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
ATFHENA (843) 887-3800
TECHNOLOGIES, INC. www.athenatechnologies.com
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TABLE 1
HORIZONTAL AND VERTICAL DATA CONVERSION SUMMARY
BULKHEAD CHANNEL AND MORGAN CREEK CHANNEL

Data Conversion Input Parameters m Data Conversion Output Parameters
Boring ID State Plane Coordinates %! Elevation P! Geographic Coordinates Elevation
East (x) North (y) (NAVD 88) Latitude Longitude (MLLW)
BHC-01 2,699,976.13 361,294.74 1.19 34.7201236 -76.6703167 3.24
BHC-02 2,700,053.30 360,461.41 1.23 34.7178283 -76.6701271 3.31
BHC-03 2,700,073.21 359,890.95 1.06 34.7162457 -76.6701178 3.16
MC-01 2,697,688.84 359,160.59 0.85 34.7144471 -76.6780866 2.99
MC-02 2,697,647.45 359,401.03 0.32 34.7151335 -76.6782540 2.46
MC-03 2,697,654.27 359,655.53 1.12 34.7157788 -76.6781633 3.26
MC-04 2,697,874.49 359,238.35 -0.84 34.7146488 -76.6774597 1.30

1= Coordinate and elevation conversion conducted via the National Oceanic and Atmospheric Administration's (NOAA) Vertical Datum Transformation (VDatum) software, Version 3.6.1.

21 - Horizontal coordinates were recorded in the field and are referenced to North American Datum of 1983, State Plane Coordinate System, North Carolina (Zone 3200), US Survey Feet.

Notes B = Ejevation data were recorded in the field using a Champion TKO Global Navigation Satellite System unit interfaced with the North Carolina Continuously Operating Reference Station (CORS) Network.

NAVD 88 = North American Vertical Datum of 1988

MLLW = Mean Lower Low Water

1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
N‘HENA (843) 887-3800
TECHNOLOGIES, INC.. www.athenatechnologies.com




TABLE 2

GEOTECHNICAL VIBRACORE SUMMARY
BULKHEAD CHANNEL AND MORGAN CREEK CHANNEL

I Sediment Bottom
Coordinates Tid i
. Collection . : -e 1z |Water Depth|  Surface Elevation of Penetration | Recovery
Boring ID Time Elevation . Recovered Notes
Date East North (ft) Elevation (ft) (ft)
(ft MLLW) (ft MLLW) Core
(x) (v) (ft MLLW)
BHC-01 3/22/2018 11:47 2,699,976.13 361,294.74 3.24 13.2 -9.9 -18.4 9.0 8.5
BHC-02 3/22/2018 12:42 | 2,700,053.30 | 360,461.41 3.31 148 115 -18.8 8.0 7.3 Movedlocation to edge of channel to reach
BHC-03 3/22/2018 13:20 2,700,073.21 359,890.95 3.16 14.3 -11.2 -18.8 8.5 7.7
MC-01 3/22/2018 10:52 2,697,688.84 359,160.59 2.99 15.5 -12.5 -20.1 8.5 7.6
MC-02 3/22/2018 9:43 2,697,647.45 359,401.03 2.46 71 -4.6 -18.7 15.0 141
MC-03 3/22/2018 11:17 2,697,654.27 359,655.53 3.26 10.7 -7.4 -20.2 14.0 12.8
MC-04 3/22/2018 8:11 2,697,874.49 359,238.35 1.30 10.2 -8.9 -18.8 11.0 9.9
M = Coordinates were recorded in North American Datum of 1983, State Plane Coordinate System, North Carolina (Zone 3200), US Survey Feet.
121 = Elevation data were recorded in the field using a Champion TKO Global Navigation Satellite System unit interfaced with the North Carolina Continuously Operating Reference Station
Notes (CORS) Network.
ft = feet
MLLW = Mean Lower Low Water
1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
ATrHENA, (843) 887-3800

TECHNOLOGIES, INC.

www.athenatechnologies.com



TABLE 3
SUMMARY OF PHYSICAL PARAMETERS
BULKHEAD CHANNEL AND MORGAN CREEK CHANNEL
Sample Interval Percent Percent Percent
Boring ID Sample ID Laborat.o.ry ‘fscs Gravel-Size Sand-Size Fine-Grained Percent [
Classification - .2 L3 Carbonate
(ft bss) (ft MLLW) Fraction Fraction Fraction
BHC-01-0318 C2 0to7.6 -99t0-17.5 SP 0.18 98.51 1.31 71
BHC-02-0318 C2 0t0 6.0 -11.5t0-17.5 SP-SM 0.00 92.55 7.45 3.9
BHC-03-0318 C2 0t06.3 -11.2t0-17.5 SP 0.00 98.38 1.62 3.8
MC-01-0318 C1 0to 5.0 -12.5t0-17.5 SP 1.21 97.52 1.27 1.7
MC-02-0318 C2 0to 12.9 -461t0-17.5 SP 0.08 97.40 2.52 7.6
MC-03-0318 C1 0to 10.1 -7.4t0-17.5 SP 0.01 97.21 2.78 4.7
MC-04-0318 C2 0to 8.6 -891t0-17.5 SP 2.08 95.90 2.02 121
Notes
ft bss = feet below sediment surface
ft MLLW = feet relative to mean lower low water
USCS = Unified Soil Classification System
m = Defined as the sample fraction which is retained on the Number 4 sieve (i.e., greater than 4.75 millimeters).
121 = Defined as the sample fraction that is retained on various sieves between the Number 4 and Number 200 sieves (i.e., size between 4.75 and 0.074 millimeters, respectively).
Bl = Defined as the sample fraction which passes the Number 200 sieve (i.e., less than 0.074 millimeters).
1 = Percent carbonate determined using the Twenhofel and Tyler acid digestion method (1941).
C = composite sample
1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
ArHENA, (843) 887-3800

TECHNOLOGIES. INC. www.athenatechnologies.com




Appendix A:
Core Photographs and Logs

1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
ATFHENA (843) 887-3800
TECHNOLOGIES, INC. www.athenatechnologies.com
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Bulkhead Channel,
Carteret County
Navigation Project,
North Carolina
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Notes:
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FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation BHC-01

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

CLIENT PROJECT OWNER SHEET 1
DRILLING LOG Moffatt & Nichol Carteret County, North Carolina OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Carteret County Sediment Project 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Carteret County, North Carolina NC State Plane i _NAD1983 i MLLW
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
BHC-01 ¢ X=2,699,976 Y =361,295 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ' UNDISTURBED (UD)
. i 12. TOTAL SAMPLES 1 !
Athena Technologies, Inc. i 1 i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 13.2 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' ! STARTED ! COMPLETED
[ INcLINED l l 15 DATE BORING | 03-22-18 11:47 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -9.9 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 8.5 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 9.0 Ft. A Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-9.9| 0.0 < —
0
Fine quartz SAND, trace fine to coarse
B sand-sized shell (primarily in thin [<0.1'] i
layers), trace organic and inorganic silt in
occasional burrow, poorly graded, loose,
L subrounded, light brownish gray (2.5Y-6/2), L
(SP).
-12.9 3.0 7@ |
Fine to medium, quartz SAND, trace fine to slample #Cz_‘ngepﬂ::;jSB ing 0
coarse sand-sized shell, trace inorganic silt in ean (mm): '03' hi Sorting: 0.73
laminations (primarily between 3.0-3.4'), organic a Carbonate: 7.1%, Fines (#200) - 1.31 (SP)
141 F 4.2 |-, silt rip-up at 3.4", poorly graded, loose, B
.\ subrounded, gray (5Y-5/1), (SP). /1
o Fine, grading to fine to medium, quartz SAND,
- few fine to coarse sand-sized shell, trace 5
inorganic and organic silt in occasional burrow,
poorly graded, loose, subrounded, gray
(5Y-5/1), (SP).
-16.1 [ 6.2 i
Fine to medium quartz SAND, few fine to
coarse sand-sized shell, trace inorganic silt in
B matrix and burrows, wood debris and fine -
gravel-sized charcoal clast at 6.9', poorly graded
loose, subrounded (Borderline SP-SM), dark
-180F 8.1 gray (5Y-4/1), (SP). B
o Fine quartz SAND, trace inorganic silt in
-18.4 8.5 - .
occasional burrow, trace fine to coarse
\ sand-sized shell, poorly graded, loose, /
i subrounded, gray (5Y-5/1), (SP). i
End of Borin
= "9 10
15
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Bulkhead Channel,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
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Boring Designation BHC-02

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

CLIENT PROJECT OWNER SHEET 1
DRILLING LOG Moffatt & Nichol Carteret County, North Carolina OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Carteret County Sediment Project 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ' VERTICAL
Carteret County, North Carolina NC State Plane i NAD1983 1 MLLW
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
BHC-02 1 X=2,700,053 Y = 360,461 [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ' UNDISTURBED (UD)
) \ 12. TOTAL SAMPLES 1 !
Athena Technologies, Inc. 1 1 |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 14.8 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' ! STARTED ! COMPLETED
[ INCLINED | | 15- DATE BORING | 03-22-18 12:42 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -11.5 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 7.3 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 8.0 Ft. A Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 2
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-11.5| 0.0 - a0
0
.| Fine quartz SAND, trace inorganic silt in matrix
and burrows, trace fine to medium sand-sized
B shell, poorly graded, loose, subrounded, olive B
gray (5Y-5/2), (SP).
-13.2 1.7
| Fine quartz SAND, trace inorganic silt in matrix, i
poorly graded, loose, subrounded, heavily Sample #C2, Depth = 6.0'
-14.0 25 bicturbated, dark gray (5Y-4/1), (SP). Mean (mm): 0.15, Phi Sorting: 0.46
Fine quartz SAND, trace inorganic silt in Carbonate: 3.9%. Fines (#200) - 7.45 (SP-SM
147+ 32 .| burrows, poorly graded, loose, subrounded, gray 1) - 3.9%, Fines (#200) - 7.45 (SP-SM) -
(5Y-5/1), (SP).
Silty, fine quartz SAND, little inorganic silt in
| matrix, laminations and burrows, trace fine |
sand-sized shell, organic silt rip-ups at 5.8' & 5
6.3", clay rip-ups at 7.1", poorly graded, loose,
subrounded, heavily bioturbated, very dark gray
= (5Y-3/1), (SM). -
-188[ 7.3 i
End of Boring
— —10
15



BHC-03

Bulkhead Channel,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image

ATHENA

TECHNOLOGIES, INC.

Athena Technologies, Inc.
1293 Graham Farm Road
McClellanville, SC 29458
www.athenatechnologies.com
(843) 887-3800




FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation BHC-03

CLIENT

DRILLING LOG Moffatt & Nichol

PROJECT OWNER
Carteret County, North Carolina

SHEET 1
OF 1 SHEETS

1. PROJECT
Carteret County Sediment Project
Carteret County, North Carolina

9. SIZE AND TYPE OF BIT 3.01In.
10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL
NC State Plane i NAD1983 | MLLW

2. BORING DESIGNATION ! LOCATION COORDINATES
BHC-03 i X=2,700,073 Y = 359,891

11. MANUFACTURER'S DESIGNATION OF DRILL D AUTO HAMMER

[C] MANUAL HAMMER

SAJ FORM 1836

MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04

3. DRILLING AGENCY ! CONTRACTOR FILE NO. 12, TOTAL SAMPLES ! DISTURBED ' UNDISTURBED (UD)
Athena Technologies, Inc. \ . P i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 14.3 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' ! STARTED ! COMPLETED
[ INcLINED l l 15 DATE BORING | 03-22-18 13:20 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -11.2 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 7.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 8.5 Ft. A Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 2
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-11.2[ 0.0 < —
0
Sample #C2, Depth = 6.3'
Mean (mm): 0.20, Phi Sorting: 0.49
i Fine quartz SAND, trace inorganic silt in & Carbonate: 3.8%, Fines (#200) - 1.62 (SP) -
occasional burrow and rip-up, trace fine
L sand-sized shell, trace organic silt rip-ups at
L 2.2',3.2',4.6',6.8', & 7.0, poorly graded, loose, -
- « | subrounded, color grades to gray (5Y 5/1) from,
light olive gray (5Y-6/2), (SP).
L —5
-18.8 7.6
L End of Boring L
— —10
15



MC-01

Morgan Creek,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image

ATHENA

TECHNOLOGIES, INC.

Athena Technologies, Inc.
1293 Graham Farm Road
McClellanville, SC 29458
www.athenatechnologies.com
(843) 887-3800




FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation MC-01

CLIENT

DRILLING LOG Moffatt & Nichol

PROJECT OWNER
Carteret County, North Carolina

SHEET 1
OF 1 SHEETS

1. PROJECT
Carteret County Sediment Project
Carteret County, North Carolina

9. SIZE AND TYPE OF BIT 3.01In.
10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL
NC State Plane i NAD1983 | MLLW

2. BORING DESIGNATION ! LOCATION COORDINATES
MC-01 | X=2,697,689 Y =359161

11. MANUFACTURER'S DESIGNATION OF DRILL D AUTO HAMMER

[C] MANUAL HAMMER

SAJ FORM 1836

MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
. i 12. TOTAL SAMPLES 1 !
Athena Technologies, Inc. 1 1 |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 15.5 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' ! STARTED ! COMPLETED
[ INCLINED | ' 15. DATE BORING i 03-22-18 10:52 1 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -12.5 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 7.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 8.5 Ft. A Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-12.5[ 0.0 < —
0
Fine quartz SAND, few fine to coarse i
i sand-sized shell, trace inorganic silt in
occasional burrow, poorly graded, loose,
subrounded, gray (5Y-5/1), (SP). Sample #C1, Depth = 5.0'
B Mean (mm): 0.26, Phi Sorting: 0.97 -
-15.0 2.5 5 Carbonate: 11.7%, Fines (#200) - 1.27 (SP)
| Fine quartz SAND, few fine to medium |
sand-sized shell, trace inorganic silt in burrows,
trace coarse sand to fine gravel-sized shell
s+| (primarily in layer at 3.8'"), poorly graded, loose,
B .. subrounded, gray (5Y-5/1), (SP). B
-16.9 44 " -
Fine quartz SAND, little fine sand to coarse
-17.5 5.0 .".| gravel-sized shell, trace inorganic silt in matrix, |
\ poorly graded, medium dense, subrounded, 5
. gray (5Y-5/1), (SP).
B Fine quartz SAND, trace inorganic silt (primarily i
in laminations at 6.4-6.6"), trace fine to medium
sand-sized shell, poorly graded, loose,
subrounded, gray (5Y-6/1), (SP).
-20.1 7.6
L End of Boring L
— —10
15



MC-02

Morgan Creek,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image

ATHENA

TECHNOLOGIES, INC.

Athena Technologies, Inc.
1293 Graham Farm Road
McClellanville, SC 29458
www.athenatechnologies.com
(843) 887-3800




FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation MC-02

CLIENT PROJECT OWNER SHEET 1
DRILLING LOG Moffatt & Nichol Carteret County, North Carolina OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Carteret County Sediment Project 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ' VERTICAL
Carteret County, North Carolina NC State Plane i NAD1983 | MLLW
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
MC-02 1 X=2,697,647 Y = 359,401 [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ' UNDISTURBED (UD)
. i 12. TOTAL SAMPLES 1 !
Athena Technologies, Inc. 1 1 |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 7.1 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' 15. DATE BORING ! STARTED ! COMPLETED
] INCLINED l l ) | 03-22-18 09:43 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -4.6 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 14.1 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Ft. A Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-4.6| 0.0 < —
0
Fine to medium quartz SAND, few fine to
coarse sand-sized shell, trace inorganic silt in
- burrows, poorly graded, loose, subrounded, gray S
(5Y 5/1) and, olive gray (5Y-5/2), (SP).
-8.2 3.6
= —5
Fine quartz SAND, trace inorganic silt in Sample #C?, Depth - 12'9, )
B burrows, laminations, and flaser beds, trace fine Mean (mm): 0.21, P.h' Sorting: 0.77 -
sand-sized shell, notable silt layer at 4.1-4.2", a Carbonate: 7.6%, Fines (#200) - 2.52 (SP)
poorly graded, loose, subrounded, gray
B (5Y-5/1), (SP). 5
-13.7 L 9.1 S
Fine quartz SAND, trace fine to coarse
sand-sized shell, trace inorganic silt (primarily in
— laminations between 10.2-10.3"), poorly graded, —10
loose, subrounded, gray (5Y-6/1), (SP).
-15.3 10.7
| Fine quartz SAND, trace inorganic silt in i
laminations and burrows, trace fine to medium
sand-sized shell, bidirectional bedding at 11.5',
poorly graded, loose, subrounded, gray
1661 12.0 (5Y-5/1), (SP). .
Fine to medium quartz SAND, little fine sand to
coarse gravel-sized shell, trace coarse quartz
| sand, poorly graded, loose, subrounded, gray |
-17.9 13.3 (5Y-6/1), (SP).
Fine quartz SAND, trace fine to coarse
sand-sized shell, trace inorganic silt in matrix,
1871 141 poorly graded, loose, subrounded, gray -
(5Y-6/1), (SP). /]
15
SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04 End of Boring



MC-03

Morgan Creek,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image

ATHENA

TECHNOLOGIES, INC.

Athena Technologies, Inc.
1293 Graham Farm Road
McClellanville, SC 29458
www.athenatechnologies.com
(843) 887-3800




FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation MC-03

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

CLIENT PROJECT OWNER SHEET 1
DRILLING LOG Moffatt & Nichol Carteret County, North Carolina OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Carteret County Sediment Project 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ' VERTICAL
Carteret County, North Carolina NC State Plane i NAD1983 | MLLW
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [] AUTO HAMMER
MC-03 | X=2,697,654 Y = 359,656 [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
. i 12. TOTAL SAMPLES 1 !
Athena Technologies, Inc. 1 1 |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
. T 14. WATER DEPTH 10.7 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' 15. DATE BORING ! STARTED ! COMPLETED
] INCLINED i l ) | 03-22-18 11:17 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -7.4 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 12.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 14.0 Ft. A. Freeze
2 g
ELEV. | SCALE CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on measured values |REC. gE REMARKS
-7.41 0.0 -l -
0
B Fine quartz SAND, trace fine to coarse B
sand-sized shell, trace inorganic silt in burrows,
lamination, and flaser beds, organic silt rip-up at
B 3.2', number of burrows increases with depth, R
poorly graded, loose, subrounded, gray Sample #C1, Depth = 10.1'
(5Y-5/1), (SP). Mean (mm): 0.19, Phi Sorting: 0.59
L 5 Carbonate: 4.7%, Fines (#200) - 2.78 (SP) L5
-14.9 7.5
i Fine quartz SAND, few inorganic silt in matrix,
laminations, and burrows, trace fine sand-sized
shell, heavily bioturbated, poorly graded, loose,
§ subrounded, dark gray (5Y-4/1), (SP-SM). i
-17.2 9.8
— —10
R Fine to medium quartz SAND, few fine to R
coarse sand-sized shell, poorly graded, loose,
subrounded, gray (5Y-6/1), (SP).
-20.0 12.6
End of Boring
15



MC-04

Morgan Creek,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image

ATHENA

TECHNOLOGIES, INC.

Athena Technologies, Inc.
1293 Graham Farm Road
McClellanville, SC 29458
www.athenatechnologies.com
(843) 887-3800




FLORIDA DEP ROSS 2018-04-05 M&N CARERET COUNTY NC WORKING COPY JNW.GPJ FL DEP ROSS.GDT 4/16/18

Boring Designation MC-04

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP

JUN 02

CLIENT PROJECT OWNER SHEET 1
DRILLING LOG Moffatt & Nichol Carteret County, North Carolina OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Carteret County Sediment Project 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ' VERTICAL
Carteret County, North Carolina NC State Plane i NAD1983 1 MLLW
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [] AUTO HAMMER
MC-04 i\ X=2,697,874 Y =359,238 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES 1 1
Athena Technologies, Inc. 1 1 |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
P. McClellan
T T 14. WATER DEPTH 10.2 Ft.
5. DIRECTION OF BORING | DEG. FROM | BEARING
<] VERTICAL ; VERTICAL ' 15. DATE BORIN ! STARTED ! COMPLETED
[ INcLINED l l S ORING | 03-22-18 08:11 | 03-22-18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -8.9 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 10 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 11.0 Ft. A Freeze
2 g
. CLASSIFICATION OF MATERIALS % &
EI(-fE)V s‘(;f‘l\:;-E § Depths and elevations based on measured values RE/C- gE REMARKS
-8.9] 0.0 < — 0
Fine quartz SAND, few fine to coarse
sand-sized shell, poorly graded, loose,
9.7 0.8 subrounded, light olive gray (5Y-6/2), (SP).
B Fine quartz SAND, trace inorganic silt in B
burrows, laminations, and matrix, trace fine to
coarse sand-sized shell, poorly graded, loose,
-10.9 2.0 subrounded, dark gray (5Y 4/1) and, gray i
(5Y-5/1), (SP).
Fine quartz SAND, trace fine sand to fine
gravel-sized shell, trace inorganic silt in
121 3.2 |00, occasional burrow, poorly graded, loose, h B
.\ subrounded, gray (5Y-6/1), (SP). \
-12.6 37 |- - Fine quartz SAND, trace inorganic silt in Sample #C2, Depth = 8.6
i laminations, trace fine sand-sized shell, poorly Mean (mm): 0.26, Phi Sorting: 1.17 |
graded, loose, subrounded, gray (5Y-5/1), (SP). o | Carbonate: 12.1%, Fines (#200) - 2.02 (SP)
136 4.7 Fine quartz SAND, little fine sand to coarse o
gravel-sized shell, trace inorganic silt in matrix,
— trace coarse quartz sand, poorly graded, —5
medium dense, subrounded gray (5Y-5/1),
14.8 5.9 (SP).
— - Fine quartz SAND, few inorganic sailt in matrix B
and burrows, trace fine sand to fine gravel-sized
shell, poorly graded, loose, subrounded, silt
content decreases with depth, color grades to
B gray (5Y 5/1) from, dark olive gray (5Y-3/2), i
-16.3 7.4 '... (SP SM)
Fine quartz SAND, few fine sand to coarse
R J gravel-sized shell, poorly graded, loose, B
subrounded, gray (5Y-6/1), (SP).
Fine quartz SAND, trace fine to coarse
sand-sized shell, trace inorganc silt in
§ occassional burrow, organic silt rip-ups at i
8.0',8.6', and 9.0', poorly graded, loose,
subrounded, gray (5Y-6/1), (SP).
-18.9 10.0
—10
End of Boring
15



Appendix B:
Laboratory Analytical Reports — Physical Analyses

1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458
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Tlerracon

Consulting Engineers & Scientists

Carbonate Content Data

Project Name: Carteret County Navigation Project

Project Number: EQ185047

Date: 4/11/2018

Station No. Sample No. Depth Range, Tare No. |Beaker No. Dry Sample Wt. percent
Feet Before After Carbonate

BHC-01-0318-C2 BHC-01 0-7.6 486 5 103.63 96.25 7.1
BHC-02-0318-C2 BHC-02 0-6 470 2 90.76 87.23 3.9
BHC-03-0318-C2 BHC-03 0-6.3 10 12 117.42 112.90 3.8
MC-01-0318-C1 MC-01 0-5 438 10 116.62 103.00 11.7
MC-02-0318-C2 MC-02 0-12.9 219 16 120.08 110.91 7.6
MC-03-0318-C1 MC-03 0-10.1 290 1 119.73 114.13 4.7
MC-04-0318-C2 MC-04 0-8.6 218 13 112.09 98.58 12.1

Tested By: CRM Sr.

Reviewed By: TES




Terracon

9655 Florida Mining Boulevard West

Jacksonville, Flor

ida 32257

(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project Depth: 0-7.6
Project No.: EQ185047 | Date: 4/13/2018
Boring No.: BHC-01-0318-C2
Sample No.: [BHC-01 |
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, little
coarse to fine sand-sized shell fraaments, trace silt (SP) 5Y 5/1
Tare Weight, (g): 51.80
Dry Wt. Before Washing (g): 208.76](with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 0.00 100.00 0 0.00
5/16 7.938 0.00 100.00 0 0.00
#3.5 5.600 0.09 99.94 100 0.09
#4 4,750 0.20 99.82 100 0.20
#5 4.000 0.31 99.62 100 0.31
#7 2.800 0.62 99.22 100 0.62
#10 2.000 0.81 98.71 100 0.81
#14 1.400 1.28 97.89 100 1.28
#18 1.000 1.93 96.66 90 1.74
#25 0.710 3.79 94.25 70 2.65
#35 0.500 13.37 85.73 40 5.35
#45 0.355 34.20 63.94 20 6.84
#60 0.250 60.18 25.60 5 3.01
#80 0.180 31.35 5.63 0 0.00
#120 0.125 5.49 2.13 0 0.00
#170 0.090 1.04 1.47 0 0.00
#200 0.075 0.25 1.31 0 0.00
#230 0.063 0.12 1.23 0 0.00
Total Shell Content: 15 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ BHC-01 0-7.6 SAND, poorly-graded, mostly medium to fine{ 71 15 Project Carteret County Navigation Project
grained quartz, little coarse to fine sand-
sized shell fragments, trace silt (SP) 5Y 5/1
Area
Boring No. BHC-01-0318-C2
Date 4/13/2018
GRADATION CURVES
ENG FORM 2087 * The USC classification is based on laboratory grain size distribution and visual classification

MAY 63




Terracon

9655 Florida Mining Boulevard West

Jacksonville, Flor

ida 32257

(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project | Depth: 0-6.0
Project No.: EQ185047 | Date: 4/13/2018
Boring No.:  [BHC-02-0318-C2 |
Sample No.:  [BHC-02 |
Description:  |SAND, poorly-graded with silt, mostly fine-grained quartz, few silt, few
medium to fine sand-size shell fragments (SP-SM) 5Y 5/1
Tare Weight, (g): 51.05
Dry Wt. Before Washing (g): 171.13|(with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7/16 11.112 0.00 100.00 0 0.00
5/16 7.938 0.00 100.00 0 0.00
#3.5 5.600 0.00 100.00 0 0.00
#4 4,750 0.00 100.00 0 0.00
#5 4.000 0.02 99.98 0 0.00
#7 2.800 0.02 99.97 0 0.00
#10 2.000 0.07 99.91 10 0.01
#14 1.400 0.09 99.83 10 0.01
#18 1.000 0.13 99.73 20 0.03
#25 0.710 0.20 99.56 40 0.08
#35 0.500 0.24 99.36 60 0.14
#45 0.355 0.43 99.00 80 0.34
#60 0.250 2.12 97.24 70 1.48
#80 0.180 15.57 84.27 40 6.23
#120 0.125 64.73 30.36 0 0.00
#170 0.090 23.45 10.83 0 0.00
#200 0.075 4.07 7.45 0 0.00
#230 0.063 1.17 6.47 0 0.00
Total Shell Content: 7 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ BHC-02 0-6.0 SAND, poorly-graded with silt, mostly fine- | 3.9 7 Project Carteret County Navigation Project
grained quartz, few silt, few medium to fine
sand-size shell fragments (SP-SM) 5Y 5/1
Area
Boring No. BHC-02-0318-C2
Date 4/13/2018
GRADATION CURVES
ENG FORM 2087 * The USC classification is based on laboratory grain size distribution and visual classification

MAY 63




Terracon

9655 Florida Mining Boulevard West

Jacksonville, Flor

ida 32257

(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project | Depth: 0-6.3
Project No.: EQ185047 | Date: 4/13/2018
Boring No.:  [BHC-03-0318-C2 |
Sample No.:  [BHC-03 |
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, trace
medium to fine sand-sized shell fragments, trace silt (SP) 5Y 7/2
Tare Weight, (g): 51.43
Dry Wt. Before Washing (g): 195.59((with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 0.00 100.00 0 0.00
5/16 7.938 0.00 100.00 0 0.00
#3.5 5.600 0.00 100.00 0 0.00
#4 4,750 0.00 100.00 0 0.00
#5 4.000 0.00 100.00 0 0.00
#7 2.800 0.06 99.96 100 0.06
#10 2.000 0.07 99.91 90 0.06
#14 1.400 0.08 99.85 70 0.06
#18 1.000 0.23 99.69 60 0.14
#25 0.710 0.38 99.43 50 0.19
#35 0.500 1.35 98.49 30 0.41
#45 0.355 4.49 95.38 20 0.90
#60 0.250 23.17 79.31 15 3.48
#80 0.180 65.75 33.70 0 0.00
#120 0.125 42.02 4.55 0 0.00
#170 0.090 3.83 1.89 0 0.00
#200 0.075 0.39 1.62 0 0.00
#230 0.063 0.05 1.59 0 0.00
Total Shell Content: 4 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ BHC-03 0-6.3 SAND, poorly-graded, mostly medium to fine{ 3.8 4 Project Carteret County Navigation Project
grained quartz, trace medium to fine sand-
sized shell fragments, trace silt (SP) 5Y 7/2
Area
Boring No. BHC-03-0318-C2
Date 4/13/2018
GRADATION CURVES
ENG FORM 2087 * The USC classification is based on laboratory grain size distribution and visual classification

MAY 63




Terracon

9655 Florida Mining Boulevard West
Jacksonville, Florida 32257
(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project | Depth: 0-5
Project No.: EQ185047 | Date: 4/13/2018
Boring No.:  [MC-01-0318-C1 |
Sample No.:  [MC-01 |
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, few
coarse to fine sand-sized shell fraoments, trace silt, trace fine gravel-
Tare Weight, (g): 51.48
Dry Wt. Before Washing (g): 211.07|(with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 0.00 100.00 0 0.00
5/16 7.938 0.26 99.84 100 0.26
#3.5 5.600 1.08 99.16 100 1.08
#4 4.750 0.59 98.79 80 0.47
#5 4.000 0.37 98.56 90 0.33
#7 2.800 0.83 98.04 90 0.75
#10 2.000 1.05 97.38 80 0.84
#14 1.400 1.44 96.48 70 1.01
#18 1.000 1.67 95.43 60 1.00
#25 0.710 2.80 93.68 60 1.68
#35 0.500 5.45 90.26 40 2.18
#45 0.355 12.25 82.59 20 2.45
#60 0.250 33.48 61.61 5 1.67
#80 0.180 54.71 27.33 0 0.00
#120 0.125 37.51 3.82 0 0.00
#170 0.090 3.65 1.54 0 0.00
#200 0.075 0.42 1.27 0 0.00
#230 0.063 0.10 1.21 0 0.00
Total Shell Content: 9 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ MC-01 0-5 SAND, poorly-graded, mostly medium to fine{ 177 9 Project Carteret County Navigation Project
grained quartz, few coarse to fine sand-
sized shell fragments, trace silt, trace fine
gravel-size shell fragments (SP) 5Y 6/1 Area
Boring No. MC-01-0318-C1
Date 4/13/2018
GRADATION CURVES
ENG FORM 2087 * The USC classification is based on laboratory grain size distribution and visual classification

MAY 63




Terracon

9655 Florida Mining Boulevard West
Jacksonville, Florida 32257
(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project Depth: 0-12.9
Project No.: EQ185047 Date: 4/13/2018
Boring No.: MC-02-0318-C2
Sample No.: MC-02
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, few
coarse to fine sand-sized shell fraaments, trace silt, (SP) 5Y 5/1
Tare Weight, (g): 49.43
Dry Wt. Before Washing (g): 193.43((with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 0.00 100.00 0 0.00
5/16 7.938 0.00 100.00 0 0.00
#3.5 5.600 0.00 100.00 0 0.00
#4 4,750 0.11 99.92 100 0.11
#5 4.000 0.27 99.74 100 0.27
#7 2.800 0.46 99.42 100 0.46
#10 2.000 0.48 99.08 80 0.38
#14 1.400 0.70 98.60 60 0.42
#18 1.000 1.02 97.89 45 0.46
#25 0.710 1.64 96.75 40 0.66
#35 0.500 3.59 94.26 30 1.08
#45 0.355 7.95 88.74 30 2.39
#60 0.250 16.56 77.24 15 2.48
#80 0.180 45.17 45.87 1 0.45
#120 0.125 54.04 8.34 0 0.00
#170 0.090 7.62 3.05 0 0.00
#200 0.075 0.76 2.52 0 0.00
#230 0.063 0.18 2.40 0 0.00
Total Shell Content: 6 %




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ MC-02 0-12.9 SAND, poorly-graded, mostly medium to fine{ 7.6 6 Project Carteret County Navigation Project
grained quartz, few coarse to fine sand-
sized shell fragments, trace silt, (SP) 5Y 5/1
Area
Boring No. MC-02-0318-C2
Date 4/13/2018
GRADATION CURVES

ENG FORM 2087

MAY 63

* The USC classification is based on laboratory grain size distribution and visual classification




Terracon

9655 Florida Mining Boulevard West
Jacksonville, Florida 32257
(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project | Depth: 0-10.1
Project No.: EQ185047 | Date: 4/13/2018
Boring No.:  [MC-03-0318-C1 |
Sample No.:  [MC-03 |
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, trace
medium to fine sand-sized shell fraaments, trace silt (SP) 5Y 6/1
Tare Weight, (g): 51.27
Dry Wt. Before Washing (g): 213.92|(with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 0.00 100.00 0 0.00
5/16 7.938 0.00 100.00 0 0.00
#3.5 5.600 0.00 100.00 0 0.00
#4 4,750 0.02 99.99 100 0.02
#5 4.000 0.00 99.99 0 0.00
#7 2.800 0.04 99.96 100 0.04
#10 2.000 0.19 99.85 90 0.17
#14 1.400 0.23 99.70 70 0.16
#18 1.000 0.27 99.54 60 0.16
#25 0.710 0.66 99.13 50 0.33
#35 0.500 1.90 97.96 40 0.76
#45 0.355 6.33 94.07 20 1.27
#60 0.250 19.43 82.13 5 0.97
#80 0.180 46.03 53.83 0 0.00
#120 0.125 68.27 11.85 0 0.00
#170 0.090 13.30 3.68 0 0.00
#200 0.075 1.46 2.78 0 0.00
#230 0.063 0.37 2.55 0 0.00
Total Shell Content: 2 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % COg3 Gs Shell LL PL Pl
+ MC-03 0-10.1 SAND, poorly-graded, mostly medium to fine{ 4.7 2 Project Carteret County Navigation Project
grained quartz, trace medium to fine sand-
sized shell fragments, trace silt (SP) 5Y 6/1
Area
Boring No. MC-03-0318-C1
Date 4/13/2018
GRADATION CURVES

ENG FORM 2087 * The USC classification is based on laboratory grain size distribution and visual classification
MAY 63




Terracon

9655 Florida Mining Boulevard West
Jacksonville, Florida 32257
(904) 900-6494 (Tel) - (904) 268-5255 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Carteret County Navigation Project | Depth: 0-8.6
Project No.: EQ185047 | Date: 4/13/2018
Boring No.:  [MC-04-0318-C1 |
Sample No.:  [MC-04 |
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, few
coarse to fine sand-sized shell fraoments, trace silt, trace fine gravel-
Tare Weight, (g): 49.81
Dry Wt. Before Washing (g): 198.60((with tare)
Dry Weight After Washing (g): (with tare)
: : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) | 7 72559 V'S“"’(‘,}()She” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
5/8" 16.000 0.00 100.00 0 0.00
7116 11.112 1.29 99.13 100 1.29
5/16 7.938 0.53 98.78 100 0.53
#3.5 5.600 0.82 98.23 100 0.82
#4 4.750 0.46 97.92 100 0.46
#5 4.000 0.48 97.59 100 0.48
#7 2.800 1.31 96.71 80 1.05
#10 2.000 1.24 95.88 80 0.99
#14 1.400 1.35 94.97 60 0.81
#18 1.000 1.47 93.98 50 0.74
#25 0.710 2.38 92.39 40 0.95
#35 0.500 4.72 89.21 25 1.18
#45 0.355 11.50 81.48 10 1.15
#60 0.250 28.87 62.08 1 0.29
#80 0.180 45.53 31.48 0 0.00
#120 0.125 37.41 6.34 0 0.00
#170 0.090 5.65 2.54 0 0.00
#200 0.075 0.77 2.02 0 0.00
#230 0.063 0.18 1.90 0 0.00
Total Shell Content: 7 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE MEDIUM | FINE
Sample No. Elev. Or Depth Classification % CO4 Gs Shell LL PL PI
+  MC-04 0-8.6 SAND, poorly-graded, mostly medium to fine1 121 7 Project Carteret County Navigation Project
grained quartz, few coarse to fine sand-sized
shell fragments, trace silt, trace fine gravel-
size shell fragments (SP) 5Y 6/1 Area
Boring No. MC-04-0318-C1
Date 4/13/2018
GRADATION CURVES
ENG FORM 2087 The USC classification is based on laboratory grain size distribution and visual classification
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GEOTECHNICAL APPENDIX A
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USACE BORINGS & LAB DATA
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Hole No. MHC-06-29
DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT of 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Dia. Vibracore

MOREHEAD CITY INNER HARBOR

1. DATUM FOR ELEVATION SHOWNBM or MSL)

2. LOCATION (Coordinates or Station) MLLW
NC COORD E 2697808.3 N 355633.8 NADBJi; MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY VIBRA CORE SNELL
" HOY!%?‘EEEN S‘STR)_ST ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
- HOLE ! ndmbef)s n on drawing title : MHC’OG’Zg BURDEN SAMPLES TAKEN . . 0
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
LESTER GAUGHF CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [ INCLINED DEG. FROM VERT. 105/14/06 :05/14/06
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERBURDEN N/A (17.4' Water) 18. TOTAL CORE RECOVERY FOR BORING N/A 2
8. DEPTH DRILLED INTO ROCK  0.0' 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 27.4 K. BENTON AND K.KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS VRECC%@E E%PE? (Drliling rlmz,Evya/?gK/iss, depth of
(Description) ERY NO. weathering, efc. If slgnificant)
Ml W | feet c g ' 9
0.0 10 _ 0.0'TO 17.4" WATER Time begin vibracoring: —
] 0742 hrs. %
N Soils described by Larry —
] Benjamin, CivilEngr. Tech. C
. RIVER BOTTOM @17.4" 17.4" =
-17.4117.4 A : Scale changed © 18.0' ~
. . SP-Tan, coarse, —
1 . . | poorly-graded sand 1 C
. . . NOTE: TOP OF HOLE is de- [C
] e ; ith shell fra ent -
18.0— . 17.9 omdw‘comspeemsor‘gg?e\sm made =
- . for the tide such that —
1. . . top of Hole is 0.0 EL MLLW. |~
.%o, VIBRACORE BORING C
200 - ° 20.0 | From 0.0' to 27.4" |
i 2 Ran 20.0' Rec: 7.0' C
Jeo-.e 20.5 . . -
— . . .| 212 Top of vibracore solil —
1 . . - sample is logged as be- |
. . with shell fragments ginning at Ocean Bottom. |[C
4 .. 22.0 | When Run is greater than|
22.0—.". . Recovery, the difference |—
.. 3 is depicted as Assumed |
qe.e. 2975 No Recovery. -
370 23.9 C
24.0—. . C
=", 24 .4 4 =
. ) 24.4 -
= No Recovery LAB CLASSIFICATION ||
7 Jar :
_ Number Classification [
6.0 W e
-27.4(27.4 -
e BOTTOM OF HOLE e -27.4' -
n SOILS ARE FIELD VISUALLY C
1 CLASSIFIED IN ACCORDANCE —
— WITH THE UNIFIED SOIL —
. CLASSIFICATION SYSTEM -
PROJECT MOREHEAD CITY "5 \%
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. MHC-06-29

_\PART2 MHC-06.dgn 7/6/2006 12:57:49 PM

INNER HARBOR



100

U.S. Standard Sie ing in Mil tar

90

80

~
o

o

o

PERCENT FINER BY WEIGHT
o

W
o

20

¢ 0.18

10

\

\

Nzt |,

100

10 1GRAIN SIZE IN MILLI

METERS-1 0.01

0.001

Sample No.

Depth (ft)

Classification

Project USACOE Various Sites

1

17.4-17.9

Olive gray poorly graded sand with trace shells, SP

Area Morehead City Harbor
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CATLIN Geotechnical Laboratory

Boring No. MHC-06-V-29

Date 6/16/2006




Hole No. MHC-06-30
DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Diqg. Vibracore
MOREHEAD CITY INNER HARBOR 1. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MLLW
NC COORD E 2697978.2 N 355250.3 NADB3[12 MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY VIBRA CORE SNELL
" Hoﬁ‘ig‘(NAgGLSN S‘STRJST X 13. TOTAL NO. OF OVER- ‘DISTURBED 'UNDISTURBED
" ond e ombers oo e MHC -06-30 BURDEN SAMPLES TAKEN ‘
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
LESTER GAUGHF CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED 'COMPLETED
[X] VERTICAL ] INCLINED DEG. FROM VERT. :05/14/06 :05/14/06
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERBURDEN N/A (16.7' Water) 18. TOTAL CORE RECOVERY FOR BORING N/A 7
8. DEPTH DRILLED INTO ROCK  ().Q' o SIONATURE OF NSPECTOR
9. TOTAL DEPTH OF HOLE K. BENTON AND K.KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS yéECc%s/E— E%PE@ (Drilling rme,Eya/?gK/iss, depth of
(Description) ERY NO. weathering. efc. if significant)
Mol W | feet | -« s ‘ ;
0.0 |0 4 0.0'TO 16.6" WATER Time begin vibracoring: [C
— 0807 hrs. —
— Soils described by Larry —
] Benjamin, CivilEngr. Tech. C
6.0 =
— RIVER BOTTOM @16.6' 16.6 —
-16.6 |16.6 n . NOTE: TOP OF HOLE is de- [T
17.0— . o SP- Tan, coarse, 1 ﬁngd as Suer%e of wotedr [
. —] o o — an compensation Is made —
q.°,7.| Poorly-graded sond 171 [for the tide such that -
—°.°. | with shellfragments top of Hole is 0.0 EL MLLW. -
e oo . 8.6 VIBRACORE BORING C
19 O;_'_' 2 From 0.0' to 26.6' C_
- - 191 Ran 20.0' Rec: 6.4' C
—.".. Top o‘f vib‘rocore Spo -
-1 . . sample is logged as be- |
. .. 20.6 gmm%g at Oggam Bottom. |
. . 3 When Run is greater than|l-
21.0—,7 7, Recovery, the difference |—
., . 2717 is depicted as Assumed |C
1. . . Not Recovered. -
1.7, 22.5 o
4. 23.0' 4 -
p3.0—p—— 23 0 C
— No Recovery : -
s LAB CLASSIFICATION .
N Jar [
1 Number Classification —
— 1 Sp [
25.0— 2 SP C
-26.6 (26.6 -
- BOTTOM OF HOLE e -26.6' -
_ SOILS ARE FIELD VISUALLY C
— CLASSIFIED IN ACCORDANCE —
] WITH THE UNIFIED SOIL -
m CLASSIFICATION SYSTEM C
PROECT MOREHEAD CITY "9 %
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. MHC-06-30

MAR 71

_\PART?2 MHC-06.dgn 7/6/2006 12:59:54 PM
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METERS.1 0.01

0.001

Sampie No.

Depth (ft)

Classification

Project USACOE Various Sites

1

16.6-17.1

Olive gray poorly graded sand wi

th trace shells, SP

Area Morehead City Harbor

4.99% Shells

CATLIN Geotechnical Laboratory

Boring No. MHC-06-V-30

Date 6/16/2006
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METERY.1 0.01

0.001

Sample No.

Depth (ft)

Classification

Project USACOE Various Sites

2

18.6-19.1

Olive gray poorly graded sand with few shells, SP

Area Morehead City Harbor

10.07% Shells

CATLIN Geotechnical Laboratory

Boring No. MHC-06-V-30

Date 6/15/2006




Hole No. MHC-08-V-62

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT e 1 sueTs
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Dio’ V‘brocore
MOREHEAD CITY RANGE B 1. DATUM FOR ELEVATION SHOWNBW or WSL)
2. LOCATION (Coordlnates or Station) MLLW
NC Coord. N355403 E2697938 (NAD 83) 2. MANUFACTURER'S DESIGNATION OF DRLL
3. DRILLING AGENCY VIBRA CORE SNELL
WILMINGTON DISTRICT 13. TOTAL NO, OF OVER- DISTURBED UNDISTURBED
4. wt':".uo (As ,dwnmdmvllq tirig MHC'OB'V'GZ BURDEN SAMPLES TAKEN . 5 . 0
T or‘ DRI.“LER . 14, TOTAL NUMBER CORE BOXES  N/A
LESTER GAUGHF CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 16. DATE HOLE *STARTED COMPLETED
(XIveRTICAL CIINCLINED —__ DEG. FROM VERT. 9708708 :9/08/08
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERSUROEN N/A ( 13.7 of Water) i3 1o1aL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK () Q' 9. SGNATURE OF INSPECTOR
9, TOTAL DEPTH OF HOLE 23 7' KELLEY KALTENBACH
P ARK!
ELEVATION | DEPTH | LEGEND Clﬁsftmuo';” MATERIALS ée:(:':‘%;e g?l:lo'l.og lnlr'll.l:'na" ﬁ%ﬂ Eu.daun)or
MLLW _fe_%t c o e ' 9
] 0.0'TO 13.7' WATER Time begin vibracorings
] 1458 hrs.
- Soils described by Larr
- Benjamin, CivilEngr. Tech.
13.0—
= RIVER BOTTOM 13.7
-13.7 |13.7 13.7
b 1 NOTE: TOP OF HOLE is de-
» » o SP Tan, coarse poorl ;
. graded sand’with” tiny LA PO ST R A
¢t shell fragments for the tide such that

top of Hole is 0.0 EL MLLW.

15.5' |~ VIBRACORE BORING

PP —{| From 0.0' to 10,0
.. ®.0" || Ran 10.0° Rec: 9.0’

Top of vibracore soil
. ||[sample is logged as be-
17.5' figinning at Oc€an Bottom.
When Run is greagter than
18.2' 8.0~ || Recovery, the” difference
Trace of shell fragments is depicted as Assumed
Not Recovered.

‘e 19.5' I NOTE: Commerciol soils lab
clossified samples according
~00|to ASTM D2457

LAB CLASSIFICATION

21.5' Jar

Number lossification
SP
SP
SP

22.0°

22.7°
ASSUME NOT RECOVERED

-23.7
BOTTOM OF HOLE AT 23.7'
sous e HELD VUL oL E TERMINATED
L ASSIFICATION SySTEM AT PREDETERMINED

DEPTH AT 10.0'

oo ] ) 3
]
|||||||||||||||||||||||||||||||||||||||f|||||||||T>|||||||||f|||||||||?|||||||||?l||||
- - LI ] . . L I 3 . [ o o [ .
- - s a L] - . e - L] e e L]
- - LN 3 . . . . L] * » » -
- - LI 3 . . L] . [ L N . L]
- ) LN - - [ N 3 - - L N 3 - .
(6} » [61] N
o=
|||||||||||||||||||||||||||||||lllllﬁrﬁwwmllnnlnnlnn|||||

ENG FORMIB36 PREVIOUS EDITIONS ARE OBSOLETE. PROXCY | SREHEAD CIT Y€ ™

MAR 71

M orehead CitvHarbor.dan 3/13/2009 2:23:19 PM RANGE B MHC-08-V-62
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GRAIN SEE IN MILLIMETER 8
COBBLES ERAVEL EAND SILT OR CLAY
O RBE | ANE SOARBE MEDLM RNE
Sample MNa. Elew. Or Depth Clazsification B s G, Mat i LL FL Fl
D 137-142 SAND, poody-graded, modly mediun to | g Project  Moorshead Ciy DMBP
fine-grained quartz, some ine-gravel to
medium sand-zsize shel fagments, trace
zilt, graydsh browen 2.5 572 (5P) Area
Boring Ho. MHC-05-v-62
D ate 11/23/2005
GRADATION CURVES
ENG FORM 2087 * The USC classficahion s based on Jaboratons grain size distribution anc visual classific aton

Mo B3




WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Foad 5.
Jacksorwille, Florida 32245
(904) 997-1400 (Teh - (904) 997-9150 (Fax)

Project:

Project No.:
Beoring No.:
Sample No.:
Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-¥-62

Date:
|

d

13.7 - 142

1112312008

SAND, poorly-graded, mostly medium to fine-grained quartz, some fine
| gravel te medium sand-size shell fragm ents, trace silt, grayish brown

Tare Weight, (g 49 69
Dry Wt Before Washing (gl 230 37| (with tare)
DOry Weight After Washing (g): 228 28| (with tare)
Sieve Size . . o . _Apprux. Approx. Yisual
(Narme) Sieve Size (mm) % Passing VISU?,J,DShE” Shell Wt. (g)

2" 19.000 0.00 100.00 0 0.00
3" 8 500 026 H9 BA 100 0.2f
#4 4 780 1 65 58 94 100 1 A5

#7 2.800 JB7 96.94 100 361
#10 2.000 337 893.11 100 331
#14 1400 f.&0 H1 52 80 585
#18 1. 000 885 Bh DA a0 7 88
#25 0,710 17 .82 76.20 B0 10 .68
#35 0.500 4374 51.99 40 17 .40
#4445 0.355 49 .30 2471 20 986
#E80 0.250 20 B9 13.26 10 207
#80 0180 17 38 364 & 08avy
#120 0125 4 87 0.94 0 0.o0
#170 0.080 042 0.7 0 0.o0
#200 0074 005 068 0 0.o0
#2230 0.083 003 066 0 0.00

Total Shell Content: 35 Yo




W& STAMDLRD SIEWE OPEMING IN IMCHES U5 STAMDALRD SIEVE MUMBERS HYDROMETER
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GRAIN B EZE IN MILLIMETER 3
COEBLES CRAVEL EAND SILT OR CLAY
COARBE | ANE COORBE | MEDIUM ANE
Sample Mo. Elew. Or Depth Classification Qs G, Mat wii LL FL Pl
+ 2 155 16,0 | SAND, poodygraded, mosly medumta | 45 Project  Moorehead City DMMP
fine-grained quartz, =am e ine-gravel to
medum sand-size shell fragments, trace
=ilt, gravizh brosan 2.5% 552 (SP) Area
Boring Ho. MHC-05-V-62
Date 1102302008
GRADATION CURVES
ENG FORM 2087 *The UST classfication Is based on fabaoratons grain size diskribution and visual classification

Moy B3




b3 WOLF TECHNOLOGIES, INC.

“".‘ . 3047-4 5t Johns Bluff Road 5.
3@”" ’ Jacksorwille, Florida 32246
P (804) 997-1400 (Teh - (304) 887-8150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Moorehead City DMMP | Depth:| 15.5'-16.0'
Project No.: WPC6308.00103 | Date: 1142312008
Bering No.: MHC-08-V-62 |
Sample No.: 2]
Description: SAND, poorly-graded, mostly medium to fine-grained quartz, some fine-
| gravel to medium sand-size shell fragm ents, trace silt, grayish brown
Tare Weight, (g a0 732
Ory Wit Before VWashing (g 246 3] (with tare)
DOry Weight AfterVWashing (9); 245 18] (with tare)
Sieve Size . . . . .Appmx. Approx. Yisual
(Name) Sieve Size (mm) % Passing \ﬂsuaDLShell Shell Wi, (g)
354" 19.000 0.00 100.00 0 0.00
a/m|" 8500 4 .39 97 76 100 434
#4 4740 252 95 47 100 252
#7 2 800 497 893 95 100 4 97
#10 2.000 B.18 80.79 100 B.19
#14 1.400 11.07 25.13 g0 996
#18 1.000 17.04 7B 41 80 13.63
#25 0710 24 29 A3 99 il 14 67
#39 0.500 51.99 a7 41 40 20.80
#45 0.355 40 .44 16.73 20 2.09
#60 0.250 15.78 gB7 10 1.58
#30 0.180 11.63 2732 5 0.58
#1720 0.125 8.7& 080 I 0.0o0
#170 0.080 017 072 I 0.0o0
#2000 0.075 017 053 0 0.00
#230 0.063 0.0z 052 0 0.00
Tetal Shell Content: 45 %o




LS STA MDA RD SIEVE OFEMING IN INCHES L% STA MDA RD SIEVE NUMEBERS HYDROMETER
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\l 20
10 an
0 \\_“"“*_‘ 100
1000 00 100 0 10 5 1 05 01 n.ns oo 0005 n.am
G RAIN 3 EE IN MILLIMETER 8
COBELES GRAVEL SAND SILT OF CLAY
COuREE | ANE SO REE | MED UM ANE
Sample Mo. Elew. Or Depth Clazs fication Qa5 G, Mat wiha LL FL Fl
+ 3 175150 | SeND, poodygraded mosly medumto | 45 Project  Moorehead City DMMP
fine-grained quartz, little ine-gravel to
medium sand-size shell fragments, trace
silt, gray 5Y SM (SP) Area
Boring Ho. WHC-03-w62
D ate 1172302005
GRADATION CURYES
ENG FORM 2087 The UST classfication Js based on faboratons grain size dishibudion and viswal classification

My &2




'B"S WOLF TECHNOLOGIES, INC.

= . J047-4 5t Johns Bluff Road 5.
ﬁﬁ Jacksorwille, Florida 32246
Bl (904 997-1400 (Teh - (904; 997-8150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Moorehead City DMMP | Depth:| 17.5'-18.0°

Project No.: WPC6308.00103 | Date: 1112312008

Boring No.: MHC-08-V-62 |

Sample No.: 3

Description: SAND, poorly-graded, mostly medium to fine-grained quartz, little fine-
| _gravelto medium sand-size shell fragments, trace silt, gray 5Y 51

Tare YWeight, (g 4902
Dry Wi, Before Washing (g): 224 251 (with tare)
DOry Weight After Washing (g); 227 88| {with tare)
Sieve Size . . . . .Apprux_ Approx. Visual
(Name) Sieve Size (mm) % Passing \ﬂsui}I’aShell Shell W, (g)

34" 19.000 0.00 100.00 0 0.o0
2/8" 8.500 0.00 100.00 0 0.o0
#4 4 740 027 9985 100 0.27

#7 2.800 043 899 60 100 043
#10 2.000 082 §9.08 89 0.91
#14 1400 1.58 9817 a0 142
#18 1.000 282 896.51 a0 234
#25 0.710 5848 89315 70 412
#35 0500 16 47 B3 78 40 F 59
#45 0355 a0 54 54 91 20 1011
#60 0.250 5324 2453 1 0.53
#30 0,180 24 47 4 86 0 0.o0
#120 0.125 B BE 1.06 0 0.00
#170 0.080 045 0.80 0 0.00
#200 0074 004 078 0 0.00
#2230 0.063 002 0.76 0 0.o0

Total Shell Content: 15 Yo




Hole No. MHC-OB8-V-63
DIVISION INSTALLATION SHEET 1
DRILLING LOG  [*"“SOuTH ATLANTIC WILMINGTON DISTRICT or 1 seeeTs
1. PROJECT 10. SIZE AND TYPE OF 81T 4" Djg. Vibracore
MOREHEAD CITY RANGE B 1. DATUM FOR ELEVATION SHOWNBN or MSL)
2. LOCATION (Coordinates or Station) MLLW
NC Coord. N355650 E2697776 (NAD 83) 2. MANUF ACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY VIBRA CORE SNELL
WILMINGTON D'ST’R'C’;'T 13. TOTAL NO, OF OVER- DISTURBED UNDISTURBED
4. w;’huo.(u,uwnmdrwm tivie . MHC'OB'V'63 BURDEN SAMPLES TAKEN . 4 . 0
e . TOTAL NUMBER CORE BOXES  N/A
5. NAME OF DRILLER
LESTER GAUGHF CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 16. DATE HOLE *STARTED COMPLETED
(X VERTICAL CIINCLNED ___ DEG. FROM VERT. 9/08/08 :9/08/08
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERSUROEN N/A ( 12.2 of Water) i3 To1aL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK () Q' 9. SONATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  22.2' KELLEY KALTENBACH
4 CORE | BOX OR REMARKS
CLASSIFICATION OF MATERIALS .
ELEVATION | DEPTH | LEGEND il RECOV- | SAMPLE tDxiting | r’?::go,r' loss. deoih of
MELW _fe_%t c P . ! 9
] 0.0'TO 12.2' WATER Time begin vibracoring: ~
] 1514 hrs. —
- Soils described by Larr ~
] Benjamin, CivilEngr. Tech. L
12.0— RIVER BOTTOM @ 12.2' 12.2° C
-12.2 |12.2 PR -
— SP Tan, coarse poorly 1 -
= R graded sand 7—|NOTE: TOP OF HOLE is de- |
R . fined os surface of water -
1 ° - and compensation is made n
- .- for the tide such that —
= top of Hole is 0.0 EL MLLW. |-
14.04.°,", —
i EOR ‘425' VIBRACORE BORING u
i [ From 0.0" to 10,0 [
H4 - 5.0l Ran 10.0' Rec: 7.3
16.0—+,°.° Top of vibracore soil .
. . . 16.5" sgmple is logged as be- [i-
T1°.°. ginning at Oc€an Bottom. [I-
e oo 3 ||[When Run is greater thanff-
— .. 77.0- || Recovery, the difference f—
i A ’ is depicted aos Assumed [
14 °° Not Recovered. ~
X 18.2'
-1 . . With shell frOgmentS 18.5' |INOTE: Commercial soils lab
e - . 4 clossified samples according
—] '.’ 9.0° to ASTM D2457
-1 . . 19.5' L
. ASSUME NOT RECOVERED A ASSIFICATION —
0.0 LAB CLASSIFICATIO ol
. Jar —
- Number lassification -
- 1 SP [
— 2 SP —
— 3 SP ~
22.0 -
-22.2(22.2
] BOTTOM OF HOLE AT 22.2' —
E SOILS ARE FIELD VISUALLY NOTE: —
3 CLASSIFIED IN ACCORDANCE HOLE TERMINATED F
— WITH THE UNIFIED SOIL —
-] CLASSIFICATION SYSTEM AT PREDETERMINED F
= DEPTH AT 10.0' -
ENG FORMIB36 PREVIOUS EDITIONS ARE OBSOLETE. PROXCT | AREHEAD CIT Y€ ™ 63
we MHC-08-V-
IMorehead CitvHarbor.dan 3/13/2009 2:24:14 PM RANGE B




L5 STANDARD SIEVE OPEMING IMINMCHES L5 STA MDA RD SIEVE MUMEERS HYDROMETER
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GRAINSEE IN MILLIMETER §
COBELES BRAVEL EAND ZILT OR CLAY
COOREE | ANE COOREE | MED UM ANE
Sample Mo. Elew. Or Depth Clazs fication Qa5 G, Mat wiha LL FL Pl
I 122 127 | SAND, poody-graded, modly fne-grained |45 P roject Moarehead City DbMP
guartz, little coarse to fine sand-size shell
fragm erts trace sit, olive gray 5% 502
(5P Area
Boring Ho. WMHC-053--65
0 ate 112302008
GRADATION CURYES
ENG FORM 2087 * The UST classficalion Is based on laborgtons grain size distribution and wisual ciassification

MY &2




WOLF TECHNOLOGIES, INC.

3047-4 St Johns Bluff Foad 5.
Jacksorwille, Flarida 32246
(904) 987-1400 (Tel - (804) 997-8150 (Fax)

Project:

Project No.:
Beoring No.:
Sample No.:
Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-¥-63

Date:
|

1

12.2'-12.7"

1112312008

SAND, poorly-graded, mostly fine-grained quartz, little coarse to fine
sand-size shell fragments, trace silt, olive gray 5Y 512 (SP)

Tare YWeight, (g a0.11
Dry Wi, Before Washing (g): 241 BE|(with tare)
DOry Weight After Washing (g); 239 88| ({with tare)
Sieve Size . . . . .Apprux_ Approx. Visual
(Name) Sieve Size (mm) % Passing \ﬂsui}I’aShell Shell W, (g)

34" 19.000 0.00 100.00 0 0.o0
2/8" 8.500 0.00 100.00 0 0.o0
#4 4 740 0.00 100.00 0 0.o0

#7 2.800 002 5999 100 0.02
#10 2.000 011 §9.93 100 0.11
#14 1400 015 §9.85 99 0.1
#18 1.000 0.29 §9.70 95 0.28
#25 0.710 068 89 .36 a0 059
#35 0500 238 5813 a0 188
#45 0355 1132 g2 22 40 4 53
#60 0.250 56 40 B2.78 20 11.28
#30 0,180 98 .04 1159 & 4 .90
#120 0.125 18.63 1.87 0 0.00
#170 0.080 1.70 098 0 0.00
#200 0074 014 088 0 0.00
#2230 0.063 0.06 0.85 0 0.o0

Total Shell Content: 12 Yo




LS STA MDA RO SIEVE OPEMING IMINCHES L5 STA MDA RO SIEVE NUMBERS HYDOROMETER
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G RAIM 5 EE IN MILLIMETER §
COEBLES ERAVEL EAND SILT OR CLAY
O RBE | ANE COORAE MED UM | ANE
Sample MNo. Elev. Or Depth Clazs fication Q5 G, Mat wia LL FL Fl
+ 2 142 -150 | =AML, poody-graded, modtly fine-grained | 45 P roject Moorehead City DMMP
guartz, little coarze to fine sand-size shel
fragm ents | trace sift, olive gray 5% 502
(=R Area
Boring Mo,  MHC-08-v.63
D ate 1172302005
GRADATION CURYES
ENG FORM 2087 * The UST classfreahion Is based an laborstons grain size distibution and wisual ciassificaton

MAaY 63




WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Foad 5.
Jacksorwille. Florida 32245
904y 997-1400 (Tel - (904 997-9150 (Fax)

Project:

Project No.:
Boring No.:
Sample No.:
Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-V-63

Date:
|

2]

14.2'-15.0"

1112312008

SAND, poorly-graded, mostly fine-grained quartz, little coarse to fine
sand-size shell fragments, trace silt, olive gray 5Y 512 {SP)

Tare Weight, (g a0 .40
Dy Wit Before VWashing (g 218 59| (with tare)
Ory Weight After Washing (g): 218 .05 (with tare)
Sieve Size . . . . .Apprux. Approx. Visual
(Name) Sieve Size (mm) % Passing ‘v’|sua|u}IEShell Shell Wt. (g)

/4" 19.000 0.00 100.00 0 0.00
/8" 9.500 0.00 100.00 0 0.00
#4 47480 0.00 100.00 0 0.00

#7 2 800 000 10000 I 0.00
#10 2.000 0.00 100.00 1] 0.00
#14 1.400 0.04 89 95 100 0.09
#18 1.000 0.23 89981 100 0.23
#25 0710 070 89 40 a0 0 a3
#35 0.500 2.14 89813 B0 1.28
#45 0.355 11 .44 81.37 40 4 58
#E0 0.240 a0.02 B1.81 20 10.00
#30 0.180 26 a7 1040 ] 435
#120 0125 14 70 171 I 0.00
#170 0.040 132 083 I 0.00
#200 0.075 0.08 089 0 0.00
#230 0.063 0.04 086 0 0.00

Total Shell Content; 13 %




U5 STANDARD SIEVE OPENING ININCHES U5 STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN S EE IN MILLIMETER §
COBBLES BRAVEL EAND SILT OR CLAY
COARBE | ANE COOREE | MELDI UM AKE
Sample Mo. Elew. Or Depth Clazsification B 5 G Mat wih LL FL Fl
+ 3 165 -17.0 | SAND, poorty-graded, modly fne-grained | 4 P roject Moorehesd City D MP
guartz, fewcoarse to ine sand-size shell
fragments, trace sit, gray 5% 91 (SP)
Area
Boring Ho. MHC-05-V-E3
D ate: 1142352008
GRADATION CURYES

ENG FORM 2087 *The USC classfication Js based on fabaratons grain size cistiibution and visual classificataon
MAY B3




WOLF TECHNOLOGIES, INC.

304 7-4 St Johns Bluff Eoad 5.
Jacksorwille, Flarida 32246
{904) 987-1400 (Tel - (804) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Moorehead City DMMP | Depth:| 165'-17.0°
Project No.: WPC6308.00103 | Date: 1142312008
Boring No.: MHC-08-V-63 |
Sample No.: 3]
Description: SAND, poorly-graded, mostly fine-grained quartz, few coarse to fine
sand-size shell fragments, trace silt, gray 5Y 5i1 (SP)
Tare Weight, (g): 49 52
Diry Wt Before VWashing (o) 217 24| (with tare)
Ory Weight After Washing (g); 215 75| (with tare)
Sleve Size . . . . .Apprnx. Approx. Visual
(Name) Sieve Size (mm) % Passing VISU?}LSHEH Shell Wt (g)
34" 19.000 0.00 100.00 0 0.00
/8" §.500 0.00 100.00 0 0.00
#4 4750 0.00 100.00 0 0.00
# 2.800 0.04 59 .88 100 0.04
#10 2.000 0.06 §9.94 100 0.06
#14 1.400 0.14 99 .85 100 0.14
#18 1.000 0.27 §99.70 85 0.26
#25 0.710 0.64 849 .31 hs] 0.61
#35 0.500 211 58 .06 80 1 .69
#45 0.355 [ 8367 B0 4481
#60 0.250 J6.33 71.891 20 727
#30 0.180 8871 19.02 5 4 44
#120 0.125 27 448 264 0 0.00
#170 0.080 2.358 1.23 0 0.00
#200 0.075 0453 0.9z 0 0.00
#230 0.063 0.06 0.88 0 0.00
Total Shell Content: 11 Yo




Hole No. MHC-O8-V-64

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT or 1 sHeeTs
\. PROJECT 10. SIZE AND TYPE OF BT 4" Dig. Vibracore
MOREHEAD CITY DMMP 11, DATUM FOR ELEVATION SHOWNBW or WSL)
2. LOCATION (Caordinates or Station) MLLW
NC Coord. N358025 E2697267 (NAD 83) 2. MANUFACTURER'S DESIGNATION OF DRLL
3. DRILLING AGENCY VIBRA CORE SNELL
- Hgg—m"‘(GTON D'ST’R'(;'T 13. TOTAL NO.OF OVER- _ DISTURBED UNDISTURBED
- HOLE .M’dwnondmvm e -MHC'OB'V'64 BURDEN SAMPLES TAKEN 5 . 0
number 4. TOTAL NUMBER CORE BOXES  N/A
5. NAME OF DRILLER
LESTER GAUGHF _ CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 1. DATE HOLE *STARTED COMPLETED
(Xi VERTICAL CIINCLINED —_________ DEG. FROM VERT. 9/08/08 :9/08/08
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERBURDEN N/A ( 10.2 of Water) [i5 1o1aL coRre RECOVERY FOR BORNG N/A *
8. DEPTH DRILLED INTO ROCK ().0' . SCNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  20.2' KELLEY KALTENBACH
ELEVATION | 0EPTH | LEGEND CLASSFICATION OF MATERALS %%;5 2?.:.333 toriig mréi-:‘g? mf'
_Mu_L_fe%t c o . i o
] 0.0'TO 10.2' WATER Time begin vibracorings

1532 hrs.

Soils described by Larr
Benjamin, CivilEngr. Tech.

S

RIVER BOTTOM @ 10.2' 10.2
* *| SP Tan, coarse poorly 1
LA graded sand NOTE: TOP OF HOLE is de-

.. 10.7" |fined as surface of water
b o o o and compensation is made

o o for the tide such that
e top of Hole is 0.0 EL MLLW.
. o 12.0°

-10.2 | 10.

‘e o5 VIBRACORE BORING

Lo o o From 0.0' to 10.0'
Ran 10.0' Rec: 8.3'

14.0' fiTop of vibracore soil
sgmple is logged as be-
ginning at Océan Bottom.

When Run is greagter than
Recovery, the” difference

is depicted aos Assumed
Not Recovered.

14.5'

16.0'

—||NOTE: Commercial soils lab
16.5" [|clossified samples according
to ASTM D2457

18.0" LAB CLASSIFICATION

Jar

8.5 Number Clgssification
SP

SP

18.5'
ASSUME NOT RECOVERED

SP
SP

-20.2 %82
BOTTOM OF HOLE AT 20.2'
SOILS ARE FIELD VISUALLY NOTE:
CLASSIFIED IN ACCORDANCE HOLE TERMINATED
LRSS IEATION SyaTem AT PREDETERMINED

DEPTH AT 10.0'
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ENG FORMIB36 PREVIOUS EDITIONS ARE OBSOLETE. PROECR I OREHE A | T IHOLE No.
o e =0 S hc-08-v-64
IMorehead CitvHarbor.dan 3/13/2009 2:24:58 PM




.5 STANDS RD SIEVE DPENING IN INCHES .5 STANDL RD SIEVE NUMBERS HYDROMETER
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GRAINELZE IN MILLIMETER 8
COBBLES CEAVEL S4ND SILT OR CLAY
COARBE | ANE COOREE | MELI UM AME
Sample Mo. Elew. Or Depth Clazsification G5 G Mat wih LL FL Fl
+ 102107 | SAND, poody-graded, modly fine-grained | 45 Project  Moorehead City DMMP
guartz, litte fire-gravel to fine sand-size
shell fragments, trace silt, olive gray SY 552
(=P Area
Borng Ho. MWHC-05-w-64
D ate 14 523020038
GRADATION CURYES
ENG FORM 2087 *The USC classfication /s based on fabaratons grain size cistiibution and visual classification

MAY B3




WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Road 5.
Jacksorwille, Flarida 32245
{904) 887-1400 (Teh - (A04) 897-8150 (Fax)

Project:

Project No.:
Boring No.:
Sample No.:
Description:

YISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-V-64

Date:
|

1]

10.2' - 10.7'

1112312008

SAND, poorly-graded, mostly fine-grained quartz, little fine-gravel to
fine sand-size shell fragm ents, trace silt, olive gray 5Y §i2 (SP)

Tare Weight, (g): 4979
Dry Wit . Before VWashing (g): 214 3] (with tare)
Dry Weight After Washing (Q): 213 11| {with tare)
Sieve Size g 5 % Passi v%m:;r;? I Approx. Visual
(Name) ieve Size (mm) o Passing |su:;:1:}f|J E Shell Wt. (g)

3" 19.000 0.oo 10000 1] 0.00
3" 5500 0.oo 100.00 1] 0.00
#4 4750 0.70 8958 100 0.70

#i 2800 1.07 88.93 100 1.07
#10 2.000 087 88 34 100 087
#14 1400 144 87 46 85 1.37
#148 1.000 1.94 896.28 80 1.75
#25 0.710 284 894 56 a0 227
#35 0.500 B.76 80 46 alll 4 .08
#4145 0.355 13.99 d1.96 20 2.80
#A0 0260 40 38 87 45 15 B OF
#a0 0.180 70.05 14 .92 5 3.50
#120 0.125 2177 1.70 1] 0.00
#170 0.080 095 1.12 1] 0.00
#200 0.075 0.28 095 1] 0.00
#2130 0.0R3 003 053 1] 0.00

Total Shell Content: 15 Yo




U.5. 5TANDARD $IEVE OPENING IN INCHES U.5. 5TANDARD $IEVE NUMBERS HYOROMETER
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ZROIN BLZE INM MILLIMETER 8
COEELES BRAVEL EAND SILT O CLAY
ZOARBE | ANE COLRBE | MELDIUM ANE
Sample Mo. Elew. Or Depth Clazsification TS G Mat wih LL FL Fl
« 2 120 -12.5 | SAMD, poody-graded, mostly fne-grained | 4 P roject Moorehead City DMMP

guartz, feww coarse to fine sand-size shell

fragm ents, trace sitt, olive gray 5% 572

(=F] Area
Boring Ho. WHC-08-v-E4
Date 1172312008

GRADATION CURYES
ENG FORM 2087 *The USC classfication s based on fabaratons grain size cistribution and visual classification
MAY B3




WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Foad 5.
Jacksorwille, Florida 32245
(904) 997-1400 (Teh - (904) 997-9150 (Fax)

Project:

Project No.:
Beoring No.:
Sample No.:
Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-V-64

Date:
|

2|

12.0" - 12.%'

1112312008

SAND, poorly-graded, mostly fine-grained quartz, few coarse to fine
sand-size shell fragments, trace silt, olive gray 5Y 512 {SP)

Tare Weight, (g a0.02
Dry Wt Before Washing (gl 226 59| (with tare)
DOry Weight After Washing (g): 224 93| (with tare)
Sieve Size . . o . _Apprux. Approx. Yisual
(Narme) Sieve Size (mm) % Passing VISU?,J,DShE” Shell Wt. (g)

2" 19.000 0.00 100.00 0 0.00
3" 8 500 000 10000 0 0.00
#4 4 780 000 10000 0 0.00

#7 2.800 0.00 100.00 0 0.o0
#10 2.000 0.04 §9.95 100 0.09
#14 1400 012 Ha 88 80 0.11
#18 1. 000 014 g9 77 a0 015
#25 0,710 041 8954 a0 0.33
#35 0.500 1.02 9896 70 0.71
#4445 0.355 2,37 97.09 40 1.32
#E80 0.250 2903 B0.B5 20 581
#80 0180 117 21 14 27 10 1172
#120 0125 21.80 1.92 0 0.o0
#170 0.080 1.50 1.07 0 0.o0
#200 0074 011 1.01 0 0.o0
#2230 0.083 005 098 0 0.00

Total Shell Content: 11 Yo




U5 STANDA RD SIEWE OPEMING IM INCHES U5 STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN BEEE IN MILLIMETER §
COBBLES EIAVEL BAND SILT OR CLAY
COARBE | ANE COOREE | MELI UM AKE
Sample Mo. Elaw. Or Depth Clazsification B 5 G Mat wih LL FL Fl
+ 3 140145 | S#ND, poorty-graded, modly fine-grained | 44 Project  Moorehead City DMMP

gquartz, fewcoarse to fine sand-zize shell

fragm erts, trace sitt, olive gray 5% 502

(=) Area
Borng Ho.  MHC-03-4-564
D ate 1102302005

GRADATION CURVES

ENG FORM 2087 *The USC classiication Js based on fabaratons grain size oistibubion and visual classification
MAY B2




-
i

el
8

.

WOLF TECHNOLOGIES, INC.

3047-4 5t. Johns Bluff Road 5.
Jacksorwille, Flarida 32246
{904) 997-1400 (Tel - (304) 997-8150 (Fax)

Project:

Project No.:
Boring No.:
Sample No.:
Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-V-64

Date:
|

3]

14.0' - 14.5'

1112312008

SAND, poorly-graded, mostly fine-grained quartz, few coarse to fine
sand-size shell fragm ents, trace silt, olive gray 5Y 512 {SP)}

Tare Weight, (q): a0.36
Dry Wit Before VWashing (g): 197 B9|(with tare)
Ory Weight After VWashing (o). 1896 31| (with tare)
Sieve Size 3 S % Passi v.’&‘pplrgi' I Approx. Visual
(Narme) ieve Size (mm) o Passing |su:5cuyD e Shell W, (g)

a/4" 18.000 000 100.00 I 0.00
3/8" 8500 0.00 100.00 0 0.00
#4 4750 0.00 100.00 0 0.00

#7 2.800 002 89 99 100 0.0z
#10 2.000 006 89 95 100 0 0f
#14 1.400 0.16 893 .84 g5 0.15
#18 1.000 0.35 893 .60 g0 0.32
#25 0.710 057 899 .21 a0 046
#35 0.500 1.89 97 .93 10 0.19
#45 03565 G20 893 73 40 248
#A0 0.2a0 21472 791 20 4 28
#20 0.180 g25.38 21.34 10 2.54
#120 0.125 27 .58 2 .54 0 0.00
#170 0.080 2.13 1.20 0 0.00
#2000 0.075 022 1.08 0 0.00
#2130 0.0R3 008 1.00 I 0.00

Total Shell Content: 11 %




L5, STANDA RD SIEVE OPEMING IN INCHES U5, STANDA RD SIEVE NUMBERS HYDROMETER
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GRAIM S EE N MILLIMETER §
COBBLES SEAVEL SAND SILT OR CLAY
COARBE | ANE COORBE | MED UM ANE
Sample Mo Elew. Or Depth Class fication Q5 G, Mat i LL FL Fl
+ 4 160165 | =AND, poorty-graded, mostly fine-grained | 4 Project Moorehesd City DMP
guartz, fewwcoarse to fine-zand-size shell
fragm erts trace Sit, olive gray 5% 502
(k= Area
Boring Ho. MHC-058-v-E4
D ate: 1142352008
GRADATION CURYES

ENG FORM 2087 *The USC classfication Is hased an laboratons grain size distribution and visual ciassificat on
MO 63




WOLF TECHNOLOGIES, INC.

3047-4 St Johns Bluff Foad 5.
Jacksorwille, Flarida 32246
(904) 987-1400 (Teh - (804) 997-8150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Moorehead City DMMP | Depth:| 16.0'-16.5"
Project No.: WPC6308.00103 | Date: 1112312008
Boring No.: MHC-08-V-64 |
Sample No.: 4|
Description: SAND, poorly-graded, m ostly fine-grained quartz, few coarseto fine-
sand-size shell fragm ents, trace silt, olive gray 5Y 512 (SP)
Tare Weight, (g 49 86
Dy Wit Before Washing (g): 205 01| {with tare)
Ory Weight After Washing (g); 203 78| {with tare)
Sieve Size . . o . .Apprux_ Approx. Visual
(Name] Sieve Size (mm) % Fassing VISU?,J,DShE|l Shell W, (g)
344" 19.000 0.00 100.00 0 0.00
3/8" §.500 0.00 100.00 0 0.00
#4 4750 0.00 100.00 0 0.00
#i 2.800 0.04 5947 100 0.04
#10 2.000 0.11 59 .50 100 0.11
#14 1.400 0.18 §9.74 100 0.18
#18 1.000 0.30 §9.55 100 0.30
#25 0710 0.50 §9.27 S0 0.45
#35 0.600 1.07 §3.62 g0 0.81
#45 0.3585 387 §6.13 ]l 232
#50 0.2a0 35.20 7344 20 7.04
#80 a.180 80.13 15.35 5 441
#120 0.125 20.85 197 0 0.00
#170 0.080 1.85 0.81 0 0.00
#200 0074 011 0.84 0 0.00
#2430 0.063 0.03 082 0 0.00
Total Shell Content: 10 Yo




Hole No. MHC-O8-V-65

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT or 1 sHeeTs
1. PROJECT 10. SIZE AND TYPE OF BT 4" Dig. Vibracore
MOREHEAD CITY DMMP 11, DATUM FOR ELEVATION SHOWNBW or WSL)
2. LOCATION (Coordinates or Station) MLLW
NC Coord. N355403 E2697938 (NAD 83) 2. WANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY VIBRA CORE SNELL
WILMINGTON DISTRICT 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4. wt':".uo (As ,dwnmdmvllq tirig MHC'OB'V'GS BURDEN SAMPLES TAKEN . 5 . 0
—T orlwmuu:k . 14, TOTAL NUMBER CORE BOXES N/A
LESTER GAUGHF __ CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED COMPLETED
(X] VERTICAL [IINCLINED —_________ DEG. FROM VERT. 9/08/08 :9/08/08
17. ELEVATION TOP OF HOLE (.0' MLLW
7. THICKNESS OF OVERBURDEN N/A ( 13.6 of Water) [i5 1otaL coRE RECOVERY FOR BORNG N/A *
8. DEPTH DRILLED INTO ROCK () Q' . SIGNATORE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 23.6' KELLEY KALTENBACH
p ARK
ELEVATION | 0EPTH | LEGEND CLASSFICATION OF MATERALS 353:‘%;5 gg:agfg toriig r’zﬁ:‘g‘;’ mf'
_MU.L_fe.%t c ] . ! 9
] 0.0'TO 13.6' WATER Time begin vibracorings
. 1542 hrs.
- Soils described by Larr
] Benjamin, CivilEngr. Tech.
13.0—]
] RIVER BOTTOM 13.6' 13.6'
-13.6 |13.6
. e SP Tan, coarse poorl . .
e graded sand with’ trace 141 . Hr?erE'olosur?gc:%l}Ewllste?e-
. . shell fragments ’ and compensation is made
LA for the tide such that

c . top of Hole is 0.0 EL MLLW.

~
o

15.5' I VIBRACORE BORING

[ From 0,0' to 10,0
6.0" | Ran 10.0' Rec: 8.2

Top of vibracore soil
175 sgmple is logged as be-

: ginning at Océan Bottom.
When Run is greagter than
8.0 || Recovery, the” difference
is depicted as Assumed
Not Recovered.

19.5' |[NOTE: Commercial soils lab
classified samples according
to ASTM D2457

20.0°

LAB CLASSIFICATION

Jor
Number

21.3'

ification

1 SP
2 SP

21.8'
ASSUME NOT RECOVERED 21.8'

-23.6 .
BOTTOM OF HOLE AT 23.6' NOTE
SUASSIIED I ACCORDANCE HOLE TERMINATED
CLASSIFICATION SvSTEM AT PREDETERMINED

DEPTH AT 10.0'
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ENG FORMIB36 PREVIOUS EDITIONS ARE OBSOLETE. PROECN \OREHE A | T \HOLE No.
MAR 71 © DEM,\;:PD ¢ MHC-08-V-65
IMorehead CitvHarbor.dan 3/13/2009 2:25:34 PM




LS STANDARD SIEVE OFEMING IMIMCHES U5 STANDARD SIEVE NUMBERS HYDROMETER
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GRLIN § EE IN MILLIMETER §
COBELES ERAVEL LI SILT OR CLAY
O RBE | ANE COORBE | MEDLM RANE
Szample No. Eley. Or Depth Clazsification B G Mat v LL FL Fl
. 13.6'-14.1 | SAND, poordygraced, mogly fne-grained | 45 Project  Moorehesd City DMMP
guartz, little fine-grave to fine sand-size
shell fragments, trace silt, olive gray oY 572
=] Area
Boring Mo, MHC-05%-65
D ate 111232005
GRADATION CURYES
ENG FORM 2087 *The USCT classiiation Js based on laboraion: orain size distrimwtion and vislal classification

MaY B2




WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Foad 5.
Jacksorwille, Florida 32245
(904) 997-1400 (Teh - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Moorehead City DMMP | Depth:| 13.6"-14.1"
Project No.: WPCESOB.O0103| Date: 1142312008
Boring No.:  |[MHC-08-V-65 |
Sample No.: 1]
Description: SAND, poorly-graded, mostly fine-grained quartz, little fine-gravel to
fine sand-size shell fragm ents, trace silt, olive gray 5Y 612 {SP)
Tare Weight, (g 49 98
Dry Wt Before Washing (gl 205 3| (with tare)
DOry Weight After Washing (g): 203 87| (with tare)
Sieve Size . . o . _Apprux. Approx. Yisual
(Narme) Sieve Size (mm) % Passing VISU?,J,DShE” Shell Wt. (g)
2" 19.000 0.00 100.00 0 0.00
3" 8 500 034 §a 78 100 034
#4 4 780 oov 83 74 100 0.ov
#7 2.800 0.33 8952 100 0.33
#10 2.000 044 §9.21 100 045
#14 1400 085 B 84 100 065
#18 1. 000 080 §8 34 80 072
#25 0,710 1.36 97 46 a0 1.09
#35 0.500 435 894 BE B0 2 B1
#4445 0.355 16.82 83.84 20 3.36
#E80 0.250 55 76 47.84 10 5458
#80 0180 57 97 1082 & 250
#120 0125 13.89 1.68 0 0.o0
#170 0.080 1.10 097 0 0.o0
#200 0074 011 0.90 0 0.o0
#2230 0.083 003 0.88 0 0.00
Total Shell Content: 12 Yo




LS STA MDA RD SIEVE OFEMING IN INCHES L% STA MDA RD SIEVE NUMEBERS HYDROMETER
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RAIN 5 EE IN MILLIMETER 5
COEBLES BRANEL SAND SILT OFR CLAY
COuREE | ANE SO REE | MED UM ANE
Sample Mo. Elew. Or Depth Clazs fication Qa5 G, Mat wiha LL FL Fl
- 9 155 160" SAND, pooty-graded, mastly ine-grained 11 P roject Moorehead City DMMP
guartz, fewfine-gravel to fne sand-size
shell fragments, trace silt, olive gray 5% 512
(5P Area
Boring Ho. MHC-03M-65
D ate: 1102302005
GRADATION CURYES
ENG FORM 2087 The UST classfication Js based on faboratons grain size dishibudion and viswal classification
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WOLF TECHNOLOGIES, INC.

3047-4 5t Johns Bluff Foad 5.
Jacksornwille. Florida 32246
(904) 987-1400(Telh - (9043 997-9140 (Fax)

Project:
Project No.:
Beoring No.:
Sample No.:
Description:

WISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Moorehead City DMMP

| Depth:

WPC6308.00103 |

MHC-08-V-65

Date:
|

2|

15.5'-16.0

1112312008

SAND, poorly-graded, mostly fine-grained quartz, few fine-gravel to
fine sand-size shell fragm ents, trace silt, olive gray 5Y 5i2 (SP)

Tare Weight, (g 48 .32
Ory Wit Before Washing (g): 211 12| {with tare)
DOry Weight After' VWashing (9); 208 65| (with tare)
Sieve Size . . . . .Appmx. Approe. Yisual
(Name) Sieve Size (mm) % Passing \ﬂsus;ferShell Shell Wi, (g)

354" 19.000 0.00 100.00 0 0.00
3/me" 8500 0.00 100.00 0 0.00
#4 4750 0.08 890 95 100 0.08

#7 2 800 010 89 85 100 010
#10 2.000 0.28 899 BB 100 0.38
#14 1.400 052 899 34 100 0.52
#18 1.000 062 898 .96 95 0.59
#25 0710 117 88 24 80 1.05
#35 0500 344 85 172 70 241
#45 0.355 15.35 85.70 a0 4 51
#E60 0.250 85 .80 52472 10 5.58
#30 0.180 B7 .82 10.76 5 3.39
#120 0.125 14.74 1.71 0 0.00
#170 0.080 125 054 I 0.0o0
#2000 0.075 0.11 087 0 0.00
#230 0.063 0.08 0.84 0 0.00

Tetal Shell Content: 11 Yo




. MHC-08-V-65

LEGEND

g . boringlogs Events
¥ [:Z] Shoaling Areas

MHC-08-V-63 mm Tin Layer
e Depth In Feet
- 4 and Shallower

MHC-08-V-62 T
7-6
MHC-06-30 8-7
10-8
12-10
14-12
Range B LB-02-06 [ 15-14
. - 15 and Deeper
O Waypoints
MHC-08-V-37, MIH-03-V-6 = = 1 Waypoint Lines
mob-05-v-15 Stationing

D Navigation Channel

[ ] Navigation-Channel_2017-03-07






