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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
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BHC-01

Bulkhead Channel,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
Photo Mosaic Image
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Athena Technologies, Inc.
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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



BHC-02

Bulkhead Channel,
Carteret County
Navigation Project,
North Carolina

Moffatt & Nichol, Inc.

Notes:
Scale in Feet
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Athena Technologies, Inc.
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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-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
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Athena Technologies, Inc.
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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
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Athena Technologies, Inc.
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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
T, 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
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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 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
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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 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
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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 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
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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 %







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 %







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 %







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 %
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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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Hole No. MHC-06-29
DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT ofF 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. wedathering, 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
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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

1.80% Shells

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 o 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/?;K/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

INNER HARBOR



100

U.s. §;_?jdard Sievs

ing in Miitimeters

R =

Y

20

80

=

=}
I

I

o

]» .35

(=]

PERCENT FINER BY WEIGHT
o

W
o

20

10

IV
o

25

0

0 L

100

10

1GRAIN SIZE IN MILLI

METERS.1 0.01
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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
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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-O8-V-62

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT or 1 sHeeTs
10. SIZE AND TYPE OF BT 4" Dig. Vibracore
11, DATUM FOR ELEVATION SHOWNBWM or MSL)

. PROJECT
MOREHEAD CITY RANGE B

2. LOCATION (Coordlnates or Statlon) MLLW
NC Coord. N355403 E2697938 (NAD 83) [ wiNurACTURER'S DESIGNATION OF ORILL
3. DRILLING AGENCY VIBRA CORE SNELL
- Hg‘(‘-m"‘lGTON D'STR'(;'T 13. TOTAL NO.OF OVER- _ DISTURBED UNDISTURBED
- HOLE .M’dmnmdmvlm e -MHC'OB'V'GZ BURDEN SAMPLES TAKEN . 5 . 0

4. TOTAL NUMBER CORE BOXES N/A

5. NAME OF ORLLER
LESTER GAUGHF CRANE OPERATOR 15. ELEVATION GROUND WATER N/A
6. DRECTION OF HOLE 6. DATE HOLE "STARTED COMPLETED
(X] VERTICAL CIINCLINED —_______ DEG.FROM VERT. 9/08/08 :9/08/08
17. ELEVATION TOP OF HOLE (.0°' MLLW

7. THICKNESS OF OVERBURDEN N/A ( 13.7 of Water)
8. DEPTH DRILLED INTO ROCK () O'

18. TOTAL CORE RECOVERY FOR BORNG N/A P
19, SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 23.7" KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS Recov- | SoweLe (Drliling igirosy En.dauhol
(Descripiion) ERY NO. waaihering. eic. If significont)
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—
-1 RIVER BOTTOM 13.7"
-13.7 |13.7 13.7
i 1 NOTE: TOP OF HOLE is de-
» o o SP Tan, coarse poorl )
.. graded sand’with” tiny LR OGN =R A G
¢ shell fragments for the tide such that

top of Hole is 0.0 EL MLLW.

15.5' |~ VIBRACORE BORING

PO —{| From 0.0' to 10,0
.. 16.0" | 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 AST™M 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 [ .
- - s a L] L ] . e - L] e e L]
- - .- o . L] . . e * » » -
- - LI 3 . . L] . [ o o . L]
- ) LN - - [ N 3 - - L N 3 - .
(&)} » [61] N
o=
|||||||||||||||||||||||||||||||lllllﬁrﬁwwmllnnlnnlnn|||||

ENG FORMIB36 PREVIOUS EDITIONS ARE OBSOLETE. PROECY | SREHEAD CIT Y€ M

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

d 4 1 F Y] - ET) il 3d a 4 d d“u 3 “d a 1 au £l ™ “uy “ 2
100 t Bl t # i t t i t — t t t i t t t 0
*r11—
[+
an \ \ 10
20 \‘ 20
70 30
- £
z ] g
o G0 =
z ‘.! a o
o
-~
e &
z a0 s0 %
w =
— =]
= 1,\ ,_
w =
o 40 } LU
a i
o
an l\l -
o
'L\ 20
10 \ an
o 100
1000 s00 100 30 10 5 1 0 04 n.0s 0.1 0.005 0001
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
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