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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 ID Drilling Agency 
Boring 
Type 

Predominant Material 
Sampled USCS 

% 
Gravel 

% 
Sand 

% 
Fines 

MHC-06-
29 USACE vibracore 

Fine-medium poorly graded 
sand SP 0 > 99.0 < 0.1 

MHC-06-
30 USACE vibracore 

Fine-medium poorly graded 
sand SP 2 > 98.0 < 0.1 

MHC-08-
V-62 USACE vibracore 

Fine-medium poorly graded 
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 

BHC-01 Athena Technologies vibracore 
Fine-medium poorly-graded 
sand SP 0.18 98.51 1.31 

BHC-02 Athena Technologies vibracore 
Fine poorly-graded sand and 
silty fine sand SP-SM 0.00 92.55 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 97.52 1.27 

MC-02 Athena Technologies vibracore 
Fine-medium poorly-graded 
Sand SP 0.08 97.40 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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1293 Graham Farm Road, PO Box 68
McClellanville, South Carolina 29458

(843) 887-3800
www.athenatechnologies.com

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
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Appendix B:
Laboratory Analytical Reports – Physical Analyses



Project Name:
Project Number:
Date:

Percent
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

Carbonate Content Data
Carteret County Navigation Project

4/11/2018
EQ185047

Dry Sample Wt.Depth Range,
FeetStation No. Sample No. Tare No. Beaker No.



 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: Depth: 0-7.6
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: BHC-01
Description:

Tare Weight, (g):  51.80
208.76 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 0.09 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 %

BHC-01-0318-C2

Dry Wt. Before Washing (g):

SAND, poorly-graded, mostly medium to fine-grained quartz, little 
coarse to fine sand-sized shell fragments, trace silt (SP) 5Y 5/1

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

7.1 15

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

ProjectBHC-01 Carteret County Navigation Project

Area
BHC-01-0318-C2Boring No.

Classification
SAND, poorly-graded, mostly medium to fine-

grained quartz, little coarse to fine sand-
sized shell fragments, trace silt (SP) 5Y 5/1

0-7.6
Sample No.

GRADATION CURVES
4/13/2018Date

Elev. Or Depth

ENG FORM 2087
MAY 63
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 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: Depth: 0-6.0
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: BHC-02
Description:

Tare Weight, (g):  51.05
171.13 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 %

BHC-02-0318-C2

SAND, poorly-graded with silt, mostly fine-grained quartz, few silt, few 
medium to fine sand-size shell fragments (SP-SM) 5Y 5/1

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

3.9 7
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectBHC-02 0-6.0 SAND, poorly-graded with silt, mostly fine-
grained quartz, few silt, few medium to fine 
sand-size shell fragments (SP-SM) 5Y 5/1

Area
Boring No. BHC-02-0318-C2

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

Date 4/13/2018
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 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: Depth: 0-6.3
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: BHC-03
Description:

Tare Weight, (g):  51.43
195.59 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 0.00 100.00 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 %

BHC-03-0318-C2

SAND, poorly-graded, mostly medium to fine-grained quartz, trace 
medium to fine sand-sized shell fragments, trace silt (SP) 5Y 7/2

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

3.8 4
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectBHC-03 0-6.3 SAND, poorly-graded, mostly medium to fine-
grained quartz, trace medium to fine sand-
sized shell fragments, trace silt (SP) 5Y 7/2

Area
Boring No. BHC-03-0318-C2

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

Date 4/13/2018
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 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: Depth: 0-5
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: MC-01
Description:

Tare Weight, (g):  51.48
211.07 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 0.26 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 %

MC-01-0318-C1

SAND, poorly-graded, mostly medium to fine-grained quartz, few 
coarse to fine sand-sized shell fragments, trace silt, trace fine gravel-

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

11.7 9
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectMC-01 0-5 SAND, poorly-graded, mostly medium to fine-
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

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

Date 4/13/2018

GRADATION CURVES
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 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: Depth: 0-12.9
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: MC-02
Description:

Tare Weight, (g):  49.43
193.43 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 0.11 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 %

MC-02-0318-C2

SAND, poorly-graded, mostly medium to fine-grained quartz, few 
coarse to fine sand-sized shell fragments, trace silt,  (SP) 5Y 5/1

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

7.6 6
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectMC-02 0-12.9 SAND, poorly-graded, mostly medium to fine-
grained quartz, few coarse to fine sand-

sized shell fragments, trace silt,  (SP) 5Y 5/1
Area
Boring No. MC-02-0318-C2

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

Date 4/13/2018

GRADATION CURVES
ENG FORM 2087
MAY 63

0

10

20

30

40

50

60

70

80

90

100

0001101001000

COBBLES SILT OR CLAY
GRAVEL SAND

FINEMEDIUMCOARSE FINE COARSE

100

90

80

70

60

50

40

30

20

10

0

PE
R

C
EN

T 
C

O
AR

SE
R

 B
Y 

W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

6 4 3 2 1-1/2 1 3/4 1/2 3/8 3 4 6 8 10 14 16 20 30 40 50 70 100 140 200

0.0010.010.11101001000 500 50 5 0.5 0.05 0.005
GRAIN SIZE IN MILLIMETERS



 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: Depth: 0-10.1
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: MC-03
Description:

Tare Weight, (g):  51.27
213.92 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 0.02 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 %

MC-03-0318-C1

SAND, poorly-graded, mostly medium to fine-grained quartz, trace 
medium to fine sand-sized shell fragments, trace silt  (SP) 5Y 6/1

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

4.7 2
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectMC-03 0-10.1 SAND, poorly-graded, mostly medium to fine-
grained quartz, trace medium to fine sand-

sized shell fragments, trace silt  (SP) 5Y 6/1
Area
Boring No. MC-03-0318-C1

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

Date 4/13/2018

GRADATION CURVES
ENG FORM 2087
MAY 63
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 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: Depth: 0-8.6
Project No.: EQ185047 Date: 4/13/2018
Boring No.: 
Sample No.: MC-04
Description:

Tare Weight, (g):  49.81
198.60 (with tare)

Dry Weight After Washing (g): (with tare)

Sieve Size 
(Name)

Sieve Size 
(mm)

Weight 
Retained (g) % Passing

Approx. 
Visual Shell 

%

Approx. Visual 
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 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 %

MC-04-0318-C1

SAND, poorly-graded, mostly medium to fine-grained quartz, few 
coarse to fine sand-sized shell fragments, trace silt, trace fine gravel-

Dry Wt. Before Washing (g):

Carteret County Navigation Project



% CO3 Gs Shell LL PL PI

12.1 7
Sample No. Elev. Or Depth Classification

Project Carteret County Navigation ProjectMC-04 0-8.6 SAND, poorly-graded, mostly medium to fine-
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

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

Date 4/13/2018

GRADATION CURVES
ENG FORM 2087
MAY 63
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2012 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT
WAINWRIGHT SLOUGH

LOCATION MAP

AUTHORIZED
CHANNEL LIMITS

WAINWRIGHT SLOUGH
2017 DREDGE AREA

CONCEPTUAL
MAINTENANCE

CORRIDOR

LEGEND
PRIORITY CORE  LOCATIONS
OPTIONAL CORE LOCATIONS

WAINWRIGHT SLOUGH

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

CORE

WWS-1

WWS-2

WWS-3

WWS-4

WWS-5

WWS-6

WWS-6

WWS-7

WWS-8

WWS-9

WWS-10

WWS-11

WWS-12

WWS-13

WWS-14

WWS-15

WWS-16

WWS-17

WWS-18

NORTHING

460,848.45

461,224.03

461,301.65

461,546.66

461,726.48

461,996.07

462,219.15

462,419.98

462,589.80

462,874.15

462,812.10

463,357.42

463,295.38

463,778.66

464,222.54

464,136.62

464,445.81

461,949.79

463,654.11

EASTING

2,835,627.52

2,835,910.97

2,836,521.55

2,836,237.10

2,836,755.35

2,836,391.86

2,836,839.31

2,837,247.47

2,836,841.16

2,837,107.07

2,837,504.68

2,836,978.83

2,837,376.44

2,837,248.20

2,837,016.52

2,837,598.31

2,837,851.33

2,837,202.77

2,837,732.35

2012 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT

ATLANTIC HARBOR
LOCATION MAP

LEGEND
CORE LOCATIONS
PREVIOUS CORES (ATHENA)

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT
EAST TAYLOR CREEK

LOCATION MAP

LEGEND
PRIORITY CORE  LOCATIONS
OPTIONAL CORE LOCATIONS

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT

MORGAN CREEK
LOCATION MAP

LEGEND
PRIORITY CORE  LOCATIONS

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT

BOGUE INLET
LOCATION MAP

LEGEND
PRIORITY CORE  LOCATIONS
ALTERNATE CORE LOCATIONS

BOGUE INLET

1

2

3

4

5

CORE

BI-1

BI-2

BI-3

BI-4

BI-5

NORTHING

332,679.00

331,723.42

330,774.00

329,825.00

328,880.00

EASTING

2,568,064.00

2,568,392.88

2,568,710.00

2,569,033.00

2,569,357.00

AUTHORIZED
CHANNEL (±)

CONCEPTUAL
DREDGE AREA

1. SAMPLE TO A DEPTH OF - 11.5 MLLW,
EXISTING WATER DEPTH ASSUMED AS -1
MLLW.

2. APPROX. 66 SAMPLES EXPECT FOR GRAIN
SIZE & CARBONATE CALCIUM ANALYSIS.

3. NO CHEMICAL ANALYSIS REQUIRED.

1. SAMPLE TO A DEPTH OF - 19 NAVD88, EXISTING
WATER DEPTH ASSUMED AS  -6  NAVD88.

2. APPROX. 22 SAMPLES EXPECT FOR GRAIN SIZE &
CARBONATE CALCIUM ANALYSIS.

3. NO CHEMICAL ANALYSIS REQUIRED.

LEGEND
SEDIMENT  CORE  LOCATIONS

ATLANTIC HARBOR

1

2

3

4

5

6

7

CORE

AH-1

AH-2

AH-3

AH-4

AH-5

AH-6

AH-7

NORTHING

422,745.75

423,142.05

423,514.88

423,977.22

424,267.95

423,196.67

422,847.96

EASTING

2,799,426.84

2,799,683.06

2,799,933.05

2,799,956.51

2,799,406.19

2,799,398.52

2,799,980.20

1. SAMPLE TO A DEPTH OF - 11.5 MLLW, EXISTING
WATER DEPTH ASSUMED AS -1 MLLW.

2. APPROX. 25 SAMPLES EXPECT FOR GRAIN SIZE &
CARBONATE CALCIUM ANALYSIS.

3. ADDITIONAL COMPOSITE SAMPLES TO -9 MLLW
FROM CORES AH-2, AH-4, AH-5, AH-6, & AH-7  WILL BE
IDENTIFIED FOR CHEMICAL ANALYSIS.

EAST TAYLOR CREEK

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

CORE

ET-1

ET-2

ET-3

ET-4

ET-5

ET-6

ET-7

ET-8

ET-9

ET-10

ET-11

ET-12

ET-13

ET-14

ET-15

ET-16

ET-17

ET-18

NORTHING

355,521.96

355,874.26

355,842.19

355,802.79

356,163.02

356,076.93

356,347.55

356,367.22

356,323.23

356,912.93

357,477.10

356,989.91

357,268.07

356,883.91

357,007.71

356,728.88

356,975.99

356,784.56

EASTING

2,716,844.90

2,717,114.21

2,716,775.53

2,716,359.28

2,716,706.02

2,716,411.53

2,716,482.02

2,716,138.35

2,715,886.55

2,717,152.14

2,716,950.07

2,716,923.86

2,716,688.46

2,716,667.80

2,716,424.09

2,716,158.73

2,715,921.67

2,715,679.78

19

20

21

22

23

24

ET-19

ET-20

ET-21

ET-22

ET-23

ET-24

357,016.09

356,005.61

356,649.61

357,273.55

356,854.28

357,071.15

2,715,423.10

2,716,117.14

2,715,904.11

2,717,172.65

2,715,164.03

2,714,933.74

25

26

ET-25

ET-26

356,057.72

356,503.05

2,715,614,10

2,717,656.16

1. SAMPLE TO A DEPTH OF - 18 MLLW, EXISTING WATER
DEPTH ASSUMED AS -1 MLLW.

2. APPROX. 148 SAMPLES EXPECT FOR GRAIN SIZE &
CARBONATE CALCIUM ANALYSIS.

3. ADDITIONAL COMPOSITE SAMPLES TO -14 MLLW
FROM CORES ET-6, ET-8, ET-12, ET-15, ET-19, ET-25, &
ET-26 WILL BE IDENTIFIED FOR CHEMICAL
ANALYSIS.

WAINWRIGHT SLOUGH

20

21

22

61

CORE

MC-1

MC-2

MC-3

MC-4

NORTHING

359156.0458

359401.6136

359654.1937

359236.6332

EASTING

2697690.8952

2697643.8742

2697655.9307

2697873.4268

MORGAN CREEK

1

2

3

CORE

MC-1

MC-2

MC-3

NORTHING

359,160.59

359,401.03

359,655.53

EASTING

2,697,688.94

2,697,647.45

2,697,654.27

4 MC-4 359,238.35 2,697,874.49

ELEVATIONS REF. NAVD88

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT
BULKHEAD CHANNEL

LOCATION MAP

BULKHEAD CHANNEL

1

2

3

CORE

BHC-1

BHC-2

BHC-3

NORTHING

361,294.74

360,461.41

359,890.95

EASTING

2,699,976.13

2,700,053.30

2,700,073.21

1. COORDINATES REFERENCE THE SAMPLE LOCATIONS
AS REPORTED BY ATHENA TECHNOLOGIES.

LEGEND
SEDIMENT CORE  LOCATIONS

1. COORDINATES REFERENCE THE SAMPLE LOCATIONS
AS REPORTED BY ATHENA TECHNOLOGIES.
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2012 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT
WAINWRIGHT SLOUGH

LOCATION MAP

AUTHORIZED
CHANNEL LIMITS

WAINWRIGHT SLOUGH
2017 DREDGE AREA

CONCEPTUAL
MAINTENANCE

CORRIDOR

LEGEND
PRIORITY CORE  LOCATIONS
OPTIONAL CORE LOCATIONS

WAINWRIGHT SLOUGH

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

CORE

WWS-1

WWS-2

WWS-3

WWS-4

WWS-5

WWS-6

WWS-6

WWS-7

WWS-8

WWS-9

WWS-10

WWS-11

WWS-12

WWS-13

WWS-14

WWS-15

WWS-16

WWS-17

WWS-18

NORTHING

460,848.45

461,224.03

461,301.65

461,546.66

461,726.48

461,996.07

462,219.15

462,419.98

462,589.80

462,874.15

462,812.10

463,357.42

463,295.38

463,778.66

464,222.54

464,136.62

464,445.81

461,949.79

463,654.11

EASTING

2,835,627.52

2,835,910.97

2,836,521.55

2,836,237.10

2,836,755.35

2,836,391.86

2,836,839.31

2,837,247.47

2,836,841.16

2,837,107.07

2,837,504.68

2,836,978.83

2,837,376.44

2,837,248.20

2,837,016.52

2,837,598.31

2,837,851.33

2,837,202.77

2,837,732.35

2012 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT

ATLANTIC HARBOR
LOCATION MAP

LEGEND
CORE LOCATIONS
PREVIOUS CORES (ATHENA)

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT
EAST TAYLOR CREEK

LOCATION MAP

LEGEND
PRIORITY CORE  LOCATIONS
OPTIONAL CORE LOCATIONS

2016 AERIAL PROVIDED BY NC ONEMAP

CARTERET COUNTY
NAVIGATION PROJECT

MORGAN CREEK
LOCATION MAP

LEGEND
PRIORITY CORE  LOCATIONS

AUTHORIZED
CHANNEL (±)

CONCEPTUAL
DREDGE AREA

1. SAMPLE TO A DEPTH OF - 11.5 MLLW,
EXISTING WATER DEPTH ASSUMED AS -1
MLLW.

2. APPROX. 66 SAMPLES EXPECT FOR GRAIN
SIZE & CARBONATE CALCIUM ANALYSIS.

3. NO CHEMICAL ANALYSIS REQUIRED.

ATLANTIC HARBOR

1

2

3

4

5

6

7

CORE

AH-1

AH-2

AH-3

AH-4

AH-5

AH-6

AH-7

NORTHING

422,745.75

423,142.05

423,514.88

423,977.22

424,267.95

423,196.67

422,847.96

EASTING

2,799,426.84

2,799,683.06

2,799,933.05

2,799,956.51

2,799,406.19

2,799,398.52

2,799,980.20

1. SAMPLE TO A DEPTH OF - 11.5 MLLW, EXISTING
WATER DEPTH ASSUMED AS -1 MLLW.

2. APPROX. 25 SAMPLES EXPECT FOR GRAIN SIZE &
CARBONATE CALCIUM ANALYSIS.

3. ADDITIONAL COMPOSITE SAMPLES TO -9 MLLW
FROM CORES AH-2, AH-4, AH-5, AH-6, & AH-7  WILL BE
IDENTIFIED FOR CHEMICAL ANALYSIS.

EAST TAYLOR CREEK

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

CORE

ET-1

ET-2

ET-3

ET-4

ET-5

ET-6

ET-7

ET-8

ET-9

ET-10

ET-11

ET-12

ET-13

ET-14

ET-15

ET-16

ET-17

ET-18

NORTHING

355,521.96

355,874.26

355,842.19

355,802.79

356,163.02

356,076.93

356,347.55

356,367.22

356,323.23

356,912.93

357,477.10

356,989.91

357,268.07

356,883.91

357,007.71

356,728.88

356,975.99

356,784.56

EASTING

2,716,844.90

2,717,114.21

2,716,775.53

2,716,359.28

2,716,706.02

2,716,411.53

2,716,482.02

2,716,138.35

2,715,886.55

2,717,152.14

2,716,950.07

2,716,923.86

2,716,688.46

2,716,667.80

2,716,424.09

2,716,158.73

2,715,921.67

2,715,679.78

19

20

21

22

23

24

ET-19

ET-20

ET-21

ET-22

ET-23

ET-24

357,016.09

356,005.61

356,649.61

357,273.55

356,854.28

357,071.15

2,715,423.10

2,716,117.14

2,715,904.11

2,717,172.65

2,715,164.03

2,714,933.74

25

26

ET-25

ET-26

356,057.72

356,503.05

2,715,614,10

2,717,656.16

1. SAMPLE TO A DEPTH OF - 18 MLLW, EXISTING WATER
DEPTH ASSUMED AS -1 MLLW.

2. APPROX. 148 SAMPLES EXPECT FOR GRAIN SIZE &
CARBONATE CALCIUM ANALYSIS.

3. ADDITIONAL COMPOSITE SAMPLES TO -14 MLLW
FROM CORES ET-6, ET-8, ET-12, ET-15, ET-19, ET-25, &
ET-26 WILL BE IDENTIFIED FOR CHEMICAL
ANALYSIS.

MORGAN CREEK

1

2

3

CORE

MC-1

MC-2

MC-3

NORTHING

359,160.59

359,401.03

359,655.53

EASTING

2,697,688.94

2,697,647.45

2,697,654.27

4 MC-4 359,238.35 2,697,874.49

1. COORDINATES REFERENCE THE SAMPLE LOCATIONS
AS REPORTED BY ATHENA TECHNOLOGIES.
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GEOTECHNICAL APPENDIX A  
ENVIRONMENTAL ASSESSMENT 

BULKHEAD CHANNEL 

ATTACHMENT 2 TO GEOTECHNICAL APPENDIX 

USACE BORINGS & LAB DATA 

BULKHEAD CHANNEL VICINITY 
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Morehead CityHarbor.dgn 3/13/2009 2:23:19 PM

2.  LOCATION

3.  DRILLING AGENCY

4.  HOLE NO.

5.  NAME OF DRILLER

6.  DIRECTION OF HOLE

7.  THICKNESS OF OVERBURDEN

8.  DEPTH DRILLED INTO ROCK

9.  TOTAL DEPTH OF HOLE

DIVISION

1.   PROJECT

INSTALLATION

10.  SIZE AND TYPE OF BIT

12.  MANUFACTURER’S DESIGNATION OF DRILL

13.  TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN

14.  TOTAL NUMBER CORE BOXES

15.  ELEVATION GROUND WATER

16.  DATE HOLE

17.  ELEVATION TOP OF HOLE

18.  TOTAL CORE RECOVERY FOR BORING

19.  SIGNATURE OF INSPECTOR

STARTED COMPLETED

DISTURBED UNDISTURBED

%

SHEET

OF     SHEETS

VERTICAL INCLINED DEG. FROM VERT.

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS
% CORE

RECOV-

ERY

BOX OR

SAMPLE

NO.

REMARKS

gfedcba

(Description)
(Drilling time,  water loss,  depth of

weathering,  etc.,  if significant)

(TBM or MSL)

(Coordinates or Station)

(As shown on drawing title

and file number)

11.   DATUM FOR ELEVATION SHOWN

DRILLING LOG

Hole No.

ENG FORM 1836
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
PROJECT HOLE NO.

WILMINGTON DISTRICT
1  

 1 

N/A                 

  0.0’ MLLW          

N/A             

SOUTH ATLANTIC    

            

  0.0’                

X

SOILS ARE FIELD VISUALLY

CLASSIFIED IN ACCORDANCE

WITH THE UNIFIED SOIL

CLASSIFICATION SYSTEM

  0                

for the tide such that

NOTE: TOP OF HOLE is de-

fined as surface of water
and compensation is made

4"  Dia. Vibracore 

MLLW                              

    N/A        

Time begin vibracoring:

Soils described by Larry

Benjamin, Civil Engr. Tech.

  MLLW                  feet                

top of Hole is 0.0 EL MLLW.

VIBRACORE BORING

sample is logged as be-
ginning at Ocean Bottom.

When Run is greater than
Recovery, the difference

Top of vibracore soil

is depicted as Assumed

Not Recovered.

LAB CLASSIFICATION

WILMINGTON DISTRICT                       
VIBRA CORE           SNELL          

  0            

 LESTER GAUGHF   CRANE OPERATOR        

     

MHC-O8-V-62   

MHC-O8-V-62    

1458 hrs.

0.0’ TO  13.7’      WATER

 N/A (  13.7  of  Water) 

NC Coord.  N355403  E2697938 (NAD 83)                    

  23.7’                

RIVER BOTTOM @ 13.7’

  13.0              

  15.0             

  13.7              

  17.0              

  19.0              

  21.0              

  23.0              

  -23.7               23.7              

BOTTOM OF HOLE AT  23.7’

From 0.0’   to 10.0’ 

18.0’

 13.7’

15.5’

20.0’

22.0’

21.5’

17.5’

16.0’

14.2’

1

19.5’

22.7’

2

3

4

5

  -13.7           

9/08/08     9/08/08     

 KELLEY KALTENBACH              

Ran 10.0’       Rec: 9.0’ 

  5            

MOREHEAD CITY RANGE B 

1 SP
2 SP
3 SP

Jar

Number Classification

MOREHEAD CITY

 AT PREDETERMINED

NOTE:

18.2’

MHC-08-V-62

SP Tan, coarse poorly
graded sand with tiny

shell fragments

Trace of shell fragments

ASSUME NOT RECOVERED

NOTE: Commercial soils lab

classified samples according

to ASTM D2457

RANGE B

DEPTH AT 10.0’ 

HOLE TERMINATED
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2.  LOCATION

3.  DRILLING AGENCY

4.  HOLE NO.

5.  NAME OF DRILLER

6.  DIRECTION OF HOLE

7.  THICKNESS OF OVERBURDEN

8.  DEPTH DRILLED INTO ROCK

9.  TOTAL DEPTH OF HOLE

DIVISION

1.   PROJECT

INSTALLATION

10.  SIZE AND TYPE OF BIT

12.  MANUFACTURER’S DESIGNATION OF DRILL

13.  TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN

14.  TOTAL NUMBER CORE BOXES

15.  ELEVATION GROUND WATER

16.  DATE HOLE

17.  ELEVATION TOP OF HOLE

18.  TOTAL CORE RECOVERY FOR BORING

19.  SIGNATURE OF INSPECTOR

STARTED COMPLETED

DISTURBED UNDISTURBED

%

SHEET

OF     SHEETS

VERTICAL INCLINED DEG. FROM VERT.

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS
% CORE

RECOV-

ERY

BOX OR

SAMPLE

NO.

REMARKS

gfedcba

(Description)
(Drilling time,  water loss,  depth of

weathering,  etc.,  if significant)

(TBM or MSL)

(Coordinates or Station)

(As shown on drawing title

and file number)

11.   DATUM FOR ELEVATION SHOWN

DRILLING LOG

Hole No.

ENG FORM 1836
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
PROJECT HOLE NO.

WILMINGTON DISTRICT
1  

 1 

N/A                 

  0.0’ MLLW          

N/A             

SOUTH ATLANTIC    

            

  0.0’                

X

SOILS ARE FIELD VISUALLY

CLASSIFIED IN ACCORDANCE

WITH THE UNIFIED SOIL

CLASSIFICATION SYSTEM

  0                

for the tide such that

NOTE: TOP OF HOLE is de-

fined as surface of water
and compensation is made

4"  Dia. Vibracore 

MLLW                              

    N/A        

Time begin vibracoring:

Soils described by Larry

Benjamin, Civil Engr. Tech.

  MLLW                  feet                

top of Hole is 0.0 EL MLLW.

VIBRACORE BORING

sample is logged as be-
ginning at Ocean Bottom.

When Run is greater than
Recovery, the difference

Top of vibracore soil

is depicted as Assumed

Not Recovered.

LAB CLASSIFICATION

WILMINGTON DISTRICT                       
VIBRA CORE           SNELL          

  0            

 LESTER GAUGHF   CRANE OPERATOR        

     

MHC-O8-V-63   

MHC-O8-V-63    

1514 hrs.

0.0’ TO  12.2’      WATER

 N/A (  12.2  of  Water) 

NC Coord.  N355650  E2697776 (NAD 83)                    

  22.2’                

RIVER BOTTOM @ 12.2’  12.0              

  14.0             

  12.2              

  16.0              

  18.0              

  22.0              
  -22.2               22.2              

BOTTOM OF HOLE AT  22.2’

From 0.0’   to 10.0’ 

17.0’

 12.2’

14.5’

19.0’

16.5’

15.0’

12.7’

1

18.2’

18.5’

19.5’

2

3

4

SP Tan, coarse poorly
  -12.2           

9/08/08     9/08/08     

 KELLEY KALTENBACH              

Ran 10.0’       Rec: 7.3’ 

ASSUME NOT RECOVERED

  4            

With shell fragments

graded sand 

MOREHEAD CITY RANGE B 

1 SP
2 SP
3 SP

DEPTH AT 10.0’ 

  20.0              

Jar

Number Classification

MOREHEAD CITY

 AT PREDETERMINED

NOTE:

HOLE TERMINATED

MHC-08-V-63

NOTE: Commercial soils lab

classified samples according

to ASTM D2457

RANGE B
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2.  LOCATION

3.  DRILLING AGENCY

4.  HOLE NO.

5.  NAME OF DRILLER

6.  DIRECTION OF HOLE

7.  THICKNESS OF OVERBURDEN

8.  DEPTH DRILLED INTO ROCK

9.  TOTAL DEPTH OF HOLE

DIVISION

1.   PROJECT

INSTALLATION

10.  SIZE AND TYPE OF BIT

12.  MANUFACTURER’S DESIGNATION OF DRILL

13.  TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN

14.  TOTAL NUMBER CORE BOXES

15.  ELEVATION GROUND WATER

16.  DATE HOLE

17.  ELEVATION TOP OF HOLE

18.  TOTAL CORE RECOVERY FOR BORING

19.  SIGNATURE OF INSPECTOR

STARTED COMPLETED

DISTURBED UNDISTURBED

%

SHEET

OF     SHEETS

VERTICAL INCLINED DEG. FROM VERT.

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS
% CORE

RECOV-

ERY

BOX OR

SAMPLE

NO.

REMARKS

gfedcba

(Description)
(Drilling time,  water loss,  depth of

weathering,  etc.,  if significant)

(TBM or MSL)

(Coordinates or Station)

(As shown on drawing title

and file number)

11.   DATUM FOR ELEVATION SHOWN

DRILLING LOG

Hole No.

ENG FORM 1836
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
PROJECT HOLE NO.

WILMINGTON DISTRICT
1  

 1 

N/A                 

N/A             

SOUTH ATLANTIC    

            

  0.0’                

X

SOILS ARE FIELD VISUALLY

CLASSIFIED IN ACCORDANCE

WITH THE UNIFIED SOIL

CLASSIFICATION SYSTEM

  0                

for the tide such that

NOTE: TOP OF HOLE is de-

fined as surface of water
and compensation is made

4"  Dia. Vibracore 

MLLW                              

    N/A        

Time begin vibracoring:

Soils described by Larry

Benjamin, Civil Engr. Tech.

  MLLW                  feet                

top of Hole is 0.0 EL MLLW.

VIBRACORE BORING

sample is logged as be-
ginning at Ocean Bottom.

When Run is greater than
Recovery, the difference

Top of vibracore soil

is depicted as Assumed

Not Recovered.

LAB CLASSIFICATION

WILMINGTON DISTRICT                       
VIBRA CORE           SNELL          

  0            

     

From 0.0’   to 10.0’ 

1

2

3

4

9/08/08     9/08/08     

 KELLEY KALTENBACH              

ASSUME NOT RECOVERED

MHC-O8-V-64   

 LESTER GAUGHF   CRANE OPERATOR        

MHC-O8-V-64    

NC Coord.  N358025  E2697267 (NAD 83)                    

  0.0’ MLLW          

MOREHEAD CITY DMMP 

  20.2’                

0.0’ TO  10.2’      WATER

RIVER BOTTOM @ 10.2’  10.2’

10.7’

  10.0              
  10.2                -10.2           

  12.0             

  14.0              

  16.0              

  18.0              

  20.0              
  20.2                -20.2             

BOTTOM OF HOLE AT  20.2’

Ran 10.0’       Rec: 8.3’ 

18.5’

12.0’

12.5’

14.0’

14.5’

16.0’

16.5’

18.5’

18.0’

5

1532 hrs.

 N/A (  10.2  of  Water) 

  5            

1 SP
2 SP
3 SP
4 SP

Jar

Number Classification

MOREHEAD CITY

 AT PREDETERMINED

NOTE:

HOLE TERMINATED

SP Tan, coarse poorly
graded sand 

NOTE: Commercial soils lab

classified samples according

to ASTM D2457

MHC-08-V-64DMMP

DEPTH AT 10.0’ 
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2.  LOCATION

3.  DRILLING AGENCY

4.  HOLE NO.

5.  NAME OF DRILLER

6.  DIRECTION OF HOLE

7.  THICKNESS OF OVERBURDEN

8.  DEPTH DRILLED INTO ROCK

9.  TOTAL DEPTH OF HOLE

DIVISION

1.   PROJECT

INSTALLATION

10.  SIZE AND TYPE OF BIT

12.  MANUFACTURER’S DESIGNATION OF DRILL

13.  TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN

14.  TOTAL NUMBER CORE BOXES

15.  ELEVATION GROUND WATER

16.  DATE HOLE

17.  ELEVATION TOP OF HOLE

18.  TOTAL CORE RECOVERY FOR BORING

19.  SIGNATURE OF INSPECTOR

STARTED COMPLETED

DISTURBED UNDISTURBED

%

SHEET

OF     SHEETS

VERTICAL INCLINED DEG. FROM VERT.

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS
% CORE

RECOV-

ERY

BOX OR

SAMPLE

NO.

REMARKS

gfedcba

(Description)
(Drilling time,  water loss,  depth of

weathering,  etc.,  if significant)

(TBM or MSL)

(Coordinates or Station)

(As shown on drawing title

and file number)

11.   DATUM FOR ELEVATION SHOWN

DRILLING LOG

Hole No.

ENG FORM 1836
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
PROJECT HOLE NO.

WILMINGTON DISTRICT
1  

 1 

N/A                 

  0.0’ MLLW          

N/A             

SOUTH ATLANTIC    

            

  0.0’                

X

SOILS ARE FIELD VISUALLY

CLASSIFIED IN ACCORDANCE

WITH THE UNIFIED SOIL

CLASSIFICATION SYSTEM

  0                

for the tide such that

NOTE: TOP OF HOLE is de-

fined as surface of water
and compensation is made

4"  Dia. Vibracore 

MLLW                              

    N/A        

Time begin vibracoring:

Soils described by Larry

Benjamin, Civil Engr. Tech.

  MLLW                  feet                

top of Hole is 0.0 EL MLLW.

VIBRACORE BORING

sample is logged as be-
ginning at Ocean Bottom.

When Run is greater than
Recovery, the difference

Top of vibracore soil

is depicted as Assumed

Not Recovered.

LAB CLASSIFICATION

WILMINGTON DISTRICT                       
VIBRA CORE           SNELL          

  0            

 LESTER GAUGHF   CRANE OPERATOR        

     

NC Coord.  N355403  E2697938 (NAD 83)                    

  13.0              

  15.0             

  17.0              

  19.0              

  21.0              

  23.0              

From 0.0’   to 10.0’ 

18.0’

15.5’

20.0’

17.5’

16.0’

1

19.5’

2

3

4

9/08/08     9/08/08     

 KELLEY KALTENBACH              

  5            

MHC-O8-V-65   

MHC-O8-V-65    

MOREHEAD CITY DMMP 

BOTTOM OF HOLE AT  23.6’

  -23.6               23.6              

21.8’

 N/A (  13.6  of  Water) 

  23.6’                

0.0’ TO  13.6’      WATER

RIVER BOTTOM @ 13.6’
  13.6                -13.6           

 13.6’

14.1’

1542 hrs.

Ran 10.0’       Rec: 8.2’ 

21.3’

21.8’

5

1 SP
2 SP

Jar

Number Classification

MOREHEAD CITY

 AT PREDETERMINED

NOTE:

HOLE TERMINATED

SP Tan, coarse poorly

shell fragments

ASSUME NOT RECOVERED

NOTE: Commercial soils lab

classified samples according

to ASTM D2457

MHC-08-V-65DMMP

graded sand with trace

DEPTH AT 10.0’ 
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