APPENDIX 9
PRE 2001 VIBRACORE COMPOSITE DATA



COMPOSITE SUMMARY TABLE
OCEAN ISLE BEACH TERMINAL GROIN PROJECT

VIBRACORE PHI MEDIAN MEAN PHI %
. D. MEDIAN (mm) (mm) MEAN SILT
SHI-6 COMPOSITE 0.65 0.14 0.00 0.00 1.1
SHI-7 COMPOSITE 1.25 0.11 0.00 0.00 1.45
SHI-8 COMPOSITE 0.88 0.08 0.00 0.00 1.5
SHI-12 COMPOSITE 0.51 0.34 0.00 0.00 1.5
SHI-13 COMPOSITE 0.46 0.29 0.00 0.00 0.9
SHI-14 COMPOSITE 1.63 0.11 0.00 0.00 1.6

SHALLOTTE INLET BA COMPOSITE 0.86 0.16 0.00 0.00 1.3




COMPOSITE DATA TABLE

OCEAN ISLE BEACH TERMINAL GROIN PROJECT

VIBRACORE EFFECTIVE PHI MEDIAN MEAN PHI %

l. D. LENGTH (FT) MEDIAN (mm) (mm) MEAN SILT
SHI-6 COMPOSITE 9.0 0.65 0.14 0.00 0.00 1.1
SHI-7 COMPOSITE 7.2 1.2 0.1 0.0 0.0 1.5
SHI-8 COMPOSITE 11.0 0.88 0.08 0.00 0.00 1.5
SHI-12 COMPOSITE 5.5 0.51 0.34 0.00 0.00 1.5
SHI-13 COMPOSITE 4.9 0.46 0.29 0.00 0.00 0.9
SHI-14 COMPOSITE 3.6 1.63 0.11 0.00 0.00 1.6
SHALLOTTE INLET BA COMPOSITE 41.2 0.86 0.16 0.00 0.00 1.3




CUMULATIVE PERCENTS AND COMPUTED DISTRIBUTIONS
OCEAN ISLE BEACH TERMINAL GROIN PROJECT (1 OF 1)

SAMPLE ELEVATION EFFECTIVE PHI MEDIAN MEAN PHI %
I. D. (MLW) LENGTH (FT) MEDIAN (mm) (mm) MEAN SILT

SHI-6 #1 -4.0 3.8 1.55 0.34 N/A N/A 0.8
SHI-6 #2 -9.0 5.2 N/A N/A N/A N/A 1.3
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-6 COMPOSITE 9.0 0.65 0.14 0.00 0.00 11
SHI-7 #1 -8.1 3.3 N/A N/A N/A N/A 1.8
SHI-7 #2 -12.1 3.9 2.30 0.20 N/A N/A 1.2
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-7 COMPOSITE 7.2 1.25 0.11 0.00 0.00 15
SHI-8 #1 -0.8 4.3 2.25 0.21 N/A N/A 0.9
SHI-8 #2 -6.8 6.7 N/A N/A N/A N/A 1.9
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-8 COMPOSITE 11.0 0.88 0.08 0.00 0.00 15
SHI-12 #1 -9.8 3.3 0.85 0.56 N/A N/A 0.8
SHI-12 #2 -12.8 2.2 N/A N/A N/A N/A 2.6
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-12 COMPOSITE 55 0.51 0.34 0.00 0.00 15
SHI-13 #1 -9.2 2.3 N/A N/A N/A N/A 1.0
SHI-13 #2 -11.2 2.6 0.86 0.55 N/A N/A 0.8
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-13 COMPOSITE 4.9 0.46 0.29 0.00 0.00 0.9
SHI-14 #1 -12.2 2.3 2.55 0.17 N/A N/A 15
SHI-14 #2 -13.7 1.3 N/A N/A N/A N/A 1.8
SHI-14 #3 -21.5 0.0 N/A N/A N/A N/A 5.0
SHI-14 #4 -23.7 0.0 N/A N/A N/A N/A 45.0
Cut to -15.0' MLW
% silt estimated from granularmetric curves based on the #200 sieve
SHI-14 COMPOSITE 3.6 1.63 0.11 0.00 0.00 1.6




CPE Sieve PHI Sieve Phi Sieve# % Passing % Retained

-4.25 -4.25 3/4" 100.00 0.00
-4.00

-3.50

-3.25 -3.25 3/8" 100.00 0.00
-3.00

-2.50

-2.25 -2.25 #4 99.20 0.80
-2.00

-1.50 -1.50 # 98.70 1.30
-1.00 -1.00 #10 98.20 1.80
-0.50 -0.50 #14 97.40 2.60
0.00 0.00 #18 96.10 3.90
0.50 0.50 #25 92.80 7.20
1.00 1.00 #35 84.00 16.00
1.50 1.50 #45 66.20 33.80
2.00 2.00 #60 40.40 59.60
2.50 2.50 #80 16.20 83.80
3.00 3.00 #120 2.20 97.80
3.50 3.50 #170 0.70 99.30
3.75 3.75 #200 0.60 99.40

4.00 4.00 #230 0.50 99.50



APPENDIX 10
2005 & 2009 USACE VIBRACORE LOGS, GRANULARMETRIC
REPORTS & GRAIN SIZE DISTRIBUTION CURVES
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS

HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE l MEDIUM FINE SILTOR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
¢ 1 7.7-8.2' SAND, poorly-graded, mostly fine-grained | 2, Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-03
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

|

2216-01-60

01-05-3 —

1 P

Depth:
Date:

7.7'-8.2' —

8/1/2005

SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP)

50.73

Tare Weight, (g): _—
Dry Wt. Before Washing (g): 158.51|(with tare)
Dry Weight After Washing (g): 157.68|(with tare)

: . : . ; Approx. .

Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)| 7 2589 V's“iLShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 028 —~ 99.74 100| 0.28
#7 2.800 0.34| ~ 99.42 100| ~ 0.34
#10 2.000 0.14| - 99.29 100] — 0.14
#14 1.400 0.29| — 99.03 100| —~ 0.29
#18 1.000 . 0.51| ~ 98.55 95| ~ 0.48
#25 0.710 1.14| « 97.49 90| ~ 1.03
#35 0.500 4.97| 7 92.88 70| -~ 3.48
#45 0.3556 22.16| ~ 72.32 50{ -~ 11.08
#60 0.250 50.72| ~ 25.26 30| -~ 15.22
#80 0.180 20.66| ~ 6.10 10| < 2.07
#120 0.125 481~ 1.63 5| ~ . 0.24
#170 0.090 0.45| ~ 1.22 1| ~ 0.00
#200 | 0.075 0.04| — 1.18 1 ~ 0.00
#230 0.063 0.01] — 1.17 1 7 0.00

Total Shell Content: | 22 % |
d~ ?/7/0{




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE ] FINE COARSE MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% L PL Pl
s 2 10.7-11.2° | SAND, poorly-graded, mostly fine-grained | o4 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 01-05-03
Date 8/1/2005
GRADATION CURVES
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WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

]

2216-01-60

01-05-3 _

2 7~

Depth:

10.7'-11.2'

Date:

8/1/2005

SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP)

Tare Weight, (g): 49.82| —
Dry Wt. Before Washing (g): 140.33|{with tare)
Dry Weight After Washing (g): 139.05|(with tare)

. . . . . Approx. i
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) % Passing VISU%LShe” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 1.37| ~ 98.49 100 ~ 1.37
#4 4.750 0.09| ~ 98.39 100| ~ 0.09
#7 2.800 0.19| ~ 98.18 100( ~ 0.19
#10 2.000 0.06| 98.11 100| ~ 0.06
#14 1.400 0.03| ~ 98.08 100| 7~ 0.03
#18 1.000 0.07|~ 98.00 100| ~ 0.07
#25 0.710 0.21| ~ 97.77 95| ~ 0.20
#35 0.500 0.75] ~ 96.94 80| ~ 0.60
#45 0.355 317 - 93.44 70| 2.22
#60 0.250 24.51|~ 66.36 50| ~ 12.26
#80 0.180 47.33| — 14.06 30| ~ 14.20
#120 0.125 9.67(~ 3.38 20 ~ . 1.93
#170 0.090 0.96| — 2.32 5] 0.05
#200 0.075 0.09] ~ 2.22 11 ~ 0.00
#230 0.063 0.05] ~ 217 11 ~ 0.00

Total Shell Content: | 24 % |

G 3[ro5




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
* 3 13.2-13.7 | SAND, poorly-graded, mostly fine-grained | 74 Project Ocean Isle Renourishment
quariz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-03
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WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: | 13.2'-13.7"
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-03 —

Sample No.: |3 v

Description: [SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP)

Tare Weight, (9): 50.77] —
Dry Wt. Before Washing (g): 166.68| (with tare)
Dry Weight After Washing (g): 164.16|(with tare)
: . . . . - Approx.
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)| " 255iN9 V's“ikshe" Shell Wt. (g)
3/4" 19.000 12.89] .~ 88.88 100]— 12.89
3/8" 9.500 0.00] ~ 88.88 0 0.00
#4 4.750 0.09] .~  88.80 100 ~ 0.09
#7 2.800 0.22] - 88.61 100] — 0.22
#10 2.000 098] —  87.77 100] ~ 0.98
#14 1.400 1.04] — 86.87 100 1.04
#18 1.000 1.65| - 8545 100] ~ 1.65
#25 0.710 2.00.~ 83.72 . 95 — 1.90
#35 0.500 3.01l— 81.12 80| ~ 2.41
#45 0.355 3.76| .~  77.88 70| — 2.63
#60 0.250 7.84| ~ 7112 50 3.92
#80 0.180 24.12| -~  50.31 30|~ 7.24
#120 0.125 4637~  10.30 10| . 4.64
#170 0.090 8.05| 3.36 5] — 0.40
#200 0.075 095~  2.54 1 0.01
#230 0.063 0.33] 2.25 11~ 0.00
Total Shell Content: | 24 |
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Hole No. 01-05-05
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE l FINE COARSE I MEDIUM [ FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
¢ 1 2.9-3.4 SAND, poorly-graded, mostly fine-grained | 27 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 01-05-05
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
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WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 29'-34'_-
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0Ol1-05-05 ~

Sample No.: |1 el

Description: |SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP)

Tare Weight, (g): 4928 —
Dry Wt. Before Washing (g): 174.98|(with tare)
Dry Weight After Washing (g): 173.71|(with tare)
. . : . . : Approx.
Sieve Size Sieve Size Weight . : Approx. Visual
(Name) (mm) Retained (g)] 7 F25sing V'S“ikshe" Shell Wt. (g)
3/4" 19.000 0.00] . 100.00 o] — 0.00
3/8" 9.500 0.00 100.00 0] - 0.00
74 4.750 036  99.71 100 ~ 0.36
#7 2.800 041} -~ 99.39 100| © 0.41
#10 2.000 0.45| ~ 99.03 100| .~ 0.45
#14 1.400 0.72| ~  98.46 100| — 0.72
#18 1.000 1.70f -~ 97.10 95| — 1.62
#25 0.710 3.68f ~ 94.18 80| ~_ 2.94
#35 0.500 13.40f ~ 83.52 70| 9.38
#45 0.355 3051 ~ 59.24 50| — 15.26
#60 0.250 4429 ~ 24.01 30| — 13.29
#80 0.180 21.34| - 7.03 10— 2.13
#120 0.125 6.27| 2.04 5| ~ . 0.31
#170 0.090 0.53] _~ 1.62 1| — 0.01
#200 0.075 0.01f .~ 1.61 1~ 0.00
#230 0.063 0.01] — 1.61 11— 0.00
Total Shell Content: | 27 |

%
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE l MEDIUM L FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO;, G, Nat w% LL PL Pl
¢ 2 6.9-7.4 SAND, poorly-graded, mostly fine-grained | 29 Project Ocean Isle Renourishment
quantz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-05
Date 8/1/2005
. GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 6.9'-7.4" —|
Project No.: 2216-01-60 _- Date: 8/1/2005
Boring No.: 01-05-05 ~

Sample No.: |2 il

Description: SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP)

Tare Weight, (g): 50.26| -
Dry Wt. Before Washing (g): 166.39|(with tare)
Dry Weight After Washing (g): 165.12 Mh tare)

. : . : . Approx. '

Sieve Size Sieve Size Weight : . Approx. Visual

(Name) (mm) Retained (g)| 7 F2s8ing V'S“aojosr‘e” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.79| ~ 99.32 100| — 0.79
#7 2.800 0.84| 98.60 100 — 0.84
#10 2.000 0.53| ~ 98.14 100 — 0.53
#14 1.400 0.96f —  97.31 100| —~ 0.96
#18 1.000 2.00| ~ 95.59 95| — 1.90
#25 0.710 527 — 91.05 80| — 4.22
#35 0.500 19.06| .~ 74.64 70| — 13.34
#45 0.355 28.87| -~ 49.78 501 — 14.44
#60 0.250 28.47| — 25.26 30 —~ 8.54
#80 0.180 20.36| .~ 7.73 10| — 2.04
#120 0.125 6.43( 2.20 5| ~ . 0.32
#170 0.090 0.63| ~ 1.65 1 — 0.01
#200 0.075 0.03|~ 1.63 11 — 0.00
#230 0.063 0.01] ~ 1.62 11~ 0.00

Total Shell Content: | 29 B
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE MEDIUM I FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
» 3 10.9- 11.4' SAND, pooriy-graded, mostly fine-grained 44 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, olive
brown (SP)
Area
Boring No. OI-05-05
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




M Hole No. O1-05-06 1

OrSa0n |
DRILLING LOG  |™"S8uTH ATLANTIC LT WILMINGTON DISTRICT s
L PROJCT 0. SZE M0 1YPE OF BT 4" Dia. Vib
OCEAN ISLE RENOURISHMENT 1L DATUM FOR ELEVATION m%ore
2. LOCATION iCacrdieaies or Siotew MLLW
NC Coord.E 2188206.5 N 56149.4 AT T T
3. DRLLING ACENCY VIBRA CORE SNELL)
WILMINGTON DISTRICT 13, TOTAL NO.OF OVER- -INSTURBED -UNDISTURSED
4. 2“!‘%’--”- ! 01-05-06 BURDEN SAMPLES TAKEN . 4 . 4]
S, NAUE OF DRLLER . M. TOTAL MMBER CORE BONES  N/A
LESTER GAUGHF (Crone Operalor) 5. ELEVATION GROUND WATER N/A
6. DRECTION OF HOLE 5. DATE HOLE STRTED cui T
Nv:mml:llnun— DEG. FROM VERT. :4/20/05 -4/ 8;&’
17. ELEVATION TOP OF HOLE 0.0 MLLW
7. THICENESS OF OVERSURDEN N/A ¢ 10.6'of Woler) I Tota coRE RECOVERY FOR BORMG N/A x
. OEPTH DRLLED INTO ROCX  (),0" . SOATURE OF SSPECTOR =~
9. TOTAL DEPTH OF HOLE 19.4" [KELLY KALTEMBACH GEOLOGIST TRANEE
z cone | Box o REMARKS
CLASSIICATION OF MATERALS -
ELEVATION ::ntu LECEND n-'u-"' RECOV sa“l._ugl.: w;? Kes. dupn of
gi £ [ ]
%s - 0.0' TO 10.6" WATER Time begin vibracoring: [
- 1046 hrs. =
T Soils described by Kelley J. [
. Kaltenbach, Geologist-Trainee. [
10.0—] —
- OCEAN BOTTOM @ 10.6 106" C
~10.6 (10.6 I——"EPF Ton to Tgnt gray, fine 1o 1 -
——]° * *koorse sond, cleon, poorl Bk NOTE: TOP OF HOLE is de- [
7] - « praded, some fine to codrse . '“3d as surlofn of woter L
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—] s e . From 10.6' to 19.4° C
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4.0~ °|sﬁellﬁ1cl'6ﬂc Top of vnbracore soil [
-1 ¢+ somple 1S 833 s be- |-
q%."." 14.6" 31 ning ot ottom. |-
e - 2 hen Run is grq?'ler thonj|-
— - Recover{ the difference ||—
15415512 15.5' [R-L | is depicted as Assumed [
i g B M_ Ton, mottled, w/dork Not Recovered. =
6.0 ° groy fine to medium sond, ——
- _', troce fme sond size shell ~
3 °."1 ||material. L
8.0+ LAB CLASSIFICATION |F_
L 18,31 Jor -
- '.'-' ﬁgl\t s‘gﬂﬂm éllre‘d ton fme- Bumber Clossificotion C
—°*.-." gro trace s‘i'l fir 1 SP C_
-19.4 [19.4 3 SP =
- BOTTOM OF HOLE ©19.4° il
- 4 Sp m
- SOLS ARE FIELD VISUALLY -
— CLASSFIEED IN ACCORDANCE —
- WITH THE UNFEED SOL C
- CLASSIFICATION SYSTEM -
— NOTE Assumed vibracore [
= |refusal@ 19.4' C
- *wood fragments €18.9' [
ENG FORMIB36 PREVIOUS EDTIONS ARE OBSOLETE. PROXCT () %AN 1 ppoLe_wo.
-4 RENOURISHMENT | OI-05 06
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE ] FINE COARSE L MEDIUM [ FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL PI
° 1 10.6- 11.1" SAND, poorly-graded, mostly fine-grained 20 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. Ol-05-06
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment i Depth: | 10.6-11.1" 1

Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-6
Sample No.: |1 e

Description: [SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP) __ -~

Tare Weight, (g): 49 83|~
Dry Wt. Before Washing (g): 144 .88 |(with tare)
Dry Weight After Washing (g): 143.92|(with tare)
: : : : . Approx. :
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)] © ©285ing V'SuaoLShe” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.39| — 99.59 100| — 0.39
#7 2.800 091 — 98.63 100| ~ 0.91
#10 2.000 0.56| —~ 98.04 100} — 0.56
#14 1.400 1.12| ~ 96.86 100| -~ 1.12
#18 1.000 1.97| ~ 94.79 100| ~ 1.97
#25 0.710 4.05(~ 90.53 80| — 3.24
#35 0.500 9.14| ~ 80.92 50| .~ 4.57
#45 0.355 12.68| ~ 67.57 50|~ 6.34
#60 0.250 20.68| .~ 45.82 30| ~ 6.20
#80 0.180 27.15| ~ 17.26 10 — 2.72
#120 0.125 13.83| ~ 2.70 5| . 0.69
#170 0.090 1.50{ ~ 1.13 11 ~— 0.02
#200 0.075 0.06(~ 1.06 1] « 0.00
#230 0.063 0.01] 1.05 1| ~ 0.00
Total Shell Content: | 20 % |

O 5’/7//05’



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE | MEDIUM I FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO;, G, Nat w% LL PL Pl
. 2 14.6- 15.1" SAND, poorly-graded, mostly fine-grained | 23 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0!-05-06
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment ] Depth: | 14.6'-15.1"
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0O1-05-6 -
Sample No.: |2 -
Description: |SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP) -

Tare Weight, (g): 50.29| —
Dry Wt. Before Washing (g): 163.55|(with tare)
Dry Weight After Washing (g): 161.77|(with tare)
. : . . . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)| " Fassing V'S“f‘,}oShe“ Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#a 4.750 0.73| ~ 99.36 100 ~ 0.73
#7 2.800 0.70| -~ 98.74 100f ~ 0.70
#10 2.000 0.65| ~ 98.16 100f — 0.65
#14 1.400 0.94| _ 97.33 100| ~ 0.94
#18 1.000 1.77| ~ 95.77 95| ~ 1.68
#25 0.710 342|.~ 9275 80| - 2.74
#35 0.500 ' 9.35| 84.50 70| — 6.55
#45 0.355 15.65| ~ 70.68 50| ~ 7.83
#60 0.250 23.25| 7 50.15 30| — 6.98
#80 0.180 29.13| _- 24.43 20 ~ 5.83
#120 0.125 21.09| 5.81 10{ -~ . 211
#170 0.090 3.35| ~ 2.85 S| — 0.17
#200 0.075 0.45| 2.45 11 — 0.00
#230 0.063 0.23| 2.25 11 0.00
Total Shell Content: | 23 % |
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE MEDIUM l FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL PI
¢ 3 15.5" 16.0' SAND, poorly-graded, mostly fine-grained | 14 Project Ocean Isle Renourishment
quartz, few carbonate, trace silt, light olive
brown (SP)
Area
Boring No. OI-05-06
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.

éﬁ, E 4 Jacksonville, Florida 32246
AR (904) 997-1400 (Tel) - (904) 997-9150 (Fax)
VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT
Project: Ocean Isle Renourishment | Depth: | 15.5'-16.0'
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: OI-05-6 -
Sample No.: |3 7
Description: |SAND, poorly-graded, mostly fine-grained quartz, few carbonate, trace

silt, light olive brown (SP) _~

Tare Weight, (d): 50.53| ~
Dry Wt. Before Washing (g): 150.54 | (with tare)
Dry Weight After Washing (g): 148.01|(with tare)
: ; ; : . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained {g)| ° | 2seng V'S“?,LShe” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.00 100.00 0f. 0.00
#7 2.800 0.00 100.00 0 0.00
#10 2.000 0.07| -~ 99.93 100| ~ 0.07
#14 1.400 0.06{ ~ 99.87 100] ~ 0.06
#18 1.000 0.05| ~ 99.82 100 ~ 0.05
#25 0.710 0.03] - 99.79 100| - 0.03
#35 0.500 0.21| ~ 99.58 95| — 0.20
#45 0.355 0.54| 99.04 80| ~ 0.43
#60 0.250 3.21| ~ 95.83 50| _~ 1.61
#30 0.180 23.63| ~ 7220 30| .~ 7.09
#120 0.125 57.75(~ 14.46 101 — . 578
#170 0.090 10.56{ — 3.90 5| — 0.53
#200 0.075 1.11| ~ 2.79 11 ~ 0.01
#230 0.063 0.25| .~ 2.54 1 7 0.00
Total Shell Content: | 11 %

E s



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO; G, Nat w% LL PL Pl
. 4 -18.3-18.8' SAND, poorly-graded, mostly fine-grained 6 Project Ocean Isle Renourishment
quartz, few carbonate, trace silt, light olive
brown (SP)
Area
Boring No. OI-05-06
Date 8/1/2005
: GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

L

Project: Ocean Isle Renourishment | Depth: | 18.3'-18.8"
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-6 -~
Sample No.: |4 «
Description: |SAND, poorly-graded, mostly fine-grained quartz, few carbonate, trace
silt, light olive brown (SP) _—
Tare Weight, (g): 50.18| —
Dry Wt. Before Washing (g): 161.3|(with tare)
Dry Weight After Washing (g): 157.92|(with tare)
. . . : . Approx. .
Sieve Size Sieve Size Weight : : Approx. Visual
(Name) (mm) Retained (g) % Passing Vlsua;OSheII Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.00 100.00 0 0.00
#7 2.800 0.28| ~ 99.75 100| - 0.28
#10 2.000 0.16] ~ 99.60 100] ~ 0.16
#14 1.400 017 — 99.45 100 ~ 0.17
#18 1.000 0.16] ~ 99.31 100 ~ 0.16
#25 0.710 0.26| ~ 99.07 95| ~ 0.25
#35 0.500 0.42| ~ 98.70 90| ~ 0.38
#45 0.355 0.73| ~ 98.04 80| - 0.58
#60 0.250 4.70| - 93.81 40| ~ 1.88
#80 0.180 35.77| 61.62 10| ~ 3.58
#120 0.125 4969 -~  16.90 5| + . 2.48
#170 0.090 12.42| ~ 5.72 11 ~ 0.12
#200 0.075 2.00( ~ 3.92 11 ~ 0.02
#230 0.063 0.53] .~ 3.45 1| < 0.01
Total Shell Content: | 6 %
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Hole No. OI-05-07

[Devision |mesraLLATION T
DRILLING LOG ™R84 ATLANTIC AT WILMINGTON DISTRICT IQ_’.'II ! eers
L PROJECT 0. SZE M0 TYPE OF BT 4" Dig. Vibrocore
OCEAN ISLE_RENOURISHMENT AT M FON DLEvATON BOSTEY R
2. LOCATION iCooreiiogies or Shellon MLLW
NC Coord. E 2186577.9 N 57340.5 3. UaaF ACTURERS DESGRATION OF DRLL
5. DRLLING
4, %m.mrunnm- o|_05_07 BURDEN SAUPLES 'I'HEII 3 .
T :-ml_“ 4. TOTAL MMBER CORE BOXES  N/A
LESTER GAUGHF {Crone Operator) 13, ELEVATION CROUND WATER N/A
8. DRECTION OF HOLE 8. DATE MOLE STARTED :M'I'ED
(X) vernca [ mcumen DEG. FROM VERT. .4/20/05 -4/20/05
17. ELEVATION TOP OF HOLE 0.0 MW
7. THOKNESS OF OVERBURDEN N/A ( 3.8'of Water) [ 7ora come ReCOVERY FOR BORNG N/A P
8. DEPTH DWLLED NTO ROCKX  ().0" . SONATURE OF SSPECTOR =
9. TOTAL DEPTH OF HOLE 7 4" |xELLY kALTEWBACH, GEOLOGST TRANEE
CLASSIFICATION OF MATERALS ol e NEu=S
ELEVATION | DEPTH | LEGEND AT A Recov- | Sae 10riteg e, o RSt of
_HJ.H_J.!.!,I 3 ] H ! s
0.0 = 0.0'TO 3.8" WATER Time begin vibracoring: [
- 0839 hrs. C
] Soils described by Kelley J. [~
. Kaitenboch, Geologist- Troinee.
3.0 —
- NOTE: TOP OF HOLE is de- |
-] fined os surfoce of water —
- . 3.8+ |'9nd compensation is made |-
-3.8|3.8 - = for the lide such thot -
i ay, fine-medium sand top of Hole is 0.0 EL MLLW. |-
4.0t. . Ieon poorly groded, troce 1 —
< . . fine sond size’ shellmaterial, —
Too o —|  VIBRACORE BORIN C
.. 43| From 38 10 7.4 [
9 » - Ron 5.8' Rec: 3.6' ~
5.0"*.°, Top of yibrocore soi C_
3. . somple is 83 ed os be- |-
m w:‘mngRol an oltg:ﬂ L
“os = en Kun 1S gr ar onj—
1 .. Recovery, theg cﬁ?}erence —
i P 5.8 is depicted os Assumed |-
3. 21 Not Recovered. -
60— - ° [
-6.7| 6.7 <. Er Croy motlil ed Brow_l_n. ine- C
7.0 "% - ROSKEe o f:ne ogk frag. nd LAB CLASSIFICATION ||
-1."." ‘#lsome mor omc gilt, some io Jor -
. -..'.,'_ in -coclrs sond size shell Number Clossilication ~
7.417.4 12 E%f'l‘bu OF HOLE ©7.4° 1 SP i
- 2 sP —
- 3 SM —
— SOLS ARE FIELD VISUALLY —
- CLASSFED N mconomcs —
- WITH THE UNFIE —
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—: NOTE Assumed vibraocore :—
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE MEDIUM ] FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL P!
M 1 3.8-4.3" SAND, poorly-graded, moslly fine-grained 7 Project Ocean Isle Renourishment
quariz, few carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0OI-05-07
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 3.8'-4.3" —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 01-05-7 ~

Sample No.: |1 -

Description: SAND, poorly-graded, mostly fine-grained quartz, few carbonate, trace|
silt, light olive brown (SP) _~

Tare Weight, (g): 49.99( —
Dry Wt. Before Washing (g): 178.29|(with tare)
Dry Weight After Washing (g): 175.86|(with tare)
. . ; g . Approx.
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)| " 2ssing V's“ifhe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 .0.00 100.00 0 0.00
#7 2.800 0.24| -~ 99.81 100 ~ 0.24
#10 2.000 0.08| — 99.75 100{ — 0.08
#14 1.400 0.20| ~ 99.59 100| -~ 0.20
#18 1.000 0.25( — 99.40 100} ~ 0.25
#25 0.710 0.39|~ 99.10 90| 0.35
#35 0.500 0.79] ~ 98.48 701 ~ 0.55
#45 0.355 1.75) ~ 97.12 50| ~ 0.88
#60 0.250 77| ~ 91.53 30 ~ 2.15
#80 0.180 51.30] 51.54 10| .~ 513
#120 0.125 54.07| -~ 9.40 S| ~ . 2.70
#170 0.090 8.65| ~ 2.66 1| ~ 0.09
.#200 0.075 0.68| — 2.13 11 -~ 0.01
#230 0.063 0.14] ~ 2.02 1] = 0.00
Total Shell Content: | 7 % |




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE | FINE COARSE J MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL. PL Pl
e 2 5.8-6.3" SAND, poorly-graded, mostly fine-grained |  1g Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-07
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:
Project No.:
Boring No.:

Sample No.:

Description:

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

| Depth:

2216-01-60

0Ol-05-7 .~

2 e

Date:

58'-6.3" ~
8/1/2005 :

SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP) ,_~

Tare Weight, (g): 49.90| —
Dry Wt. Before Washing (g): 151.49|(with tare)
Dry Weight After Washing (g): 150.16 | (with tare)

. . , , , Approx. )
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) # Fassing Vlsui}OShell Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
4 4.750 0.00 100.00 0 0.00
#7 2.800 0.00 100.00 0 0.00
#10 2.000 0.02| ~ 99.98 100 - 0.02
#14 1.400 0.05| ~ 99.93 100| ~ 0.05
#18 1.000 0.06{ ~ 99.87 100 ~ 0.06
#25 0.710 0.05|~ 99.82 100 ~ 0.05
#35 0.500 0.27| 99.56 95| ~ 0.26
#45 0.355 0.72| ~ 98.85 80| ~ 0.58
#60 0.250 449 ~ 94.43 50| ~ 2.20
#80 0.180 33.93| ~ 61.03 30| ~ 10.18
#120 0.125 51.57| —~ 10.27 20| — 10.31
#170 0.090 8.09| ~ 2.30 5| ~ 0.40
#200 0.075 0.56] — 1.75 11 —~ 0.01
#230 0.063 0.05| - 1.70 11 ~ 0.00

Total Shell Content: | 16 %

&~ 7/‘7//0\/




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE ] MEDIUM | FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pi
* 3 6.7-7.2 SAND, silty, mostly fine-grained quartz 7 Project Ocean Isle Renourishment
sand, little silt, few carbonate, little
limestone fragments, olive brown (SM)
Area
Boring No. 0I-05-07
Date 8/1/2005

GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

2216-01-60
01-05-7
3 ~

Depth:
Date:

6.7'-7.2"

8/1/2005

SAND, silty, mostly fine-grained quartz sand, little silt, few carbonate,
little limestone fragments, olive brown (SM) v

Tare Weight, (g): 50.95| —
Dry Wt. Before Washing (g): 145.75|(with tare)
Dry Weight After Washing (g): 127.2|(with tare)

. . : : . Approx. o

Sieve Size Sieve Size Weight : . Approx. Visual

(Name) (mm) Retained (g)| 7 Pa8sing V'S“i}OShe" Shell Wt. (g)
3/4" 19.000 28.72| — 69.70 0 0.00
3/8" 9.500 2.65| ~ 66.91 50| ~ 1.33
#4 4.750 5.93| ~ 60.65 30| 1.78
#7 2.800 1.73| ~ 58.83 50| — 0.87
#10 2.000 2.02| - 56.70 50| —~ 1.01
#14 1.400 1.74| ~ 54.86 50| ~ 0.87
#18 1.000 1.89| - 52.87 30| —~ 0.57
#25 0.710 1.71) ~ 51.07 30| ~ 0.51
#35 0.500 2.38] ~ 48.55 30| =~ 0.71
#45 0.355 3.22| - 45.16 20| —~ 0.64
#60 0.250 524 ~ 39.63 10| 0.52
#80 0.180 8.50| 7 30.66 1| —~ 0.09
#120 0.125 6.56| - 23.74 11 -~ - 0.07
#170 0.090 1.86f ~ 21.78 11 — 0.02
#200 0.075 0.65| ~ 21.10 11 ~ 0.01
#230 0.063 0.59] .~ 2047 1| — 0.01

Total Shell Content: | 7 % |

& g/a«/af




Hole No. OI-05-08A

lonsIoN |
DRILLNG LOG  |™™SQuTH ATLANTIC OTMUTNWMLMNGTON DISTRICT o 1 et
1. PROJECT 0. SIE M0 TYPE OF BT 4" Dig. Vibrocore
OCEAN ISLE_RENOURISHMENT AT FOR ELLVATON SO EY > NS
2. LOCATION Kyreingies o Slorin) MLLW
NC Coord.E 2187137.9 N 57204.5 2, M ACIURERS DCSONATON OF DAL
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—W"-M'"?gr”g’"I DISTRICT %Ml- -n-sni_':sl-u “UNOKSTURBED
&, gs.m.fhiﬁﬂm_ Ol_os_OBA BURDEN SAUPLES TAEN . 4 . g
5. NAME OF DRLLER M. TOTAL WABER CORE B0XES  N/A
LESTER GAUGHF {Crone Operotor) 1. ELEVATION CROUND WATER N/A
€. DMECTION OF HOLE 5. DATE HOLE STATED COMPLETED
{X) vertca, [ moLmeo DEG. FROM VERT. .4/20/05 :4/20/05
17. ELEVATION TOP OF HOLE 0.0 MLLW
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7.0 ]°°.°, |shelThash content C—
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—] « «[fine-medium_ sond 1 sP —
J4°°.". 45 tsri‘z’geslg'glfmrgfgrjol. 2 SP -
J-= s [troce or?omc material ~
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE I MEDIUM l FINE SILTOR CLAY
Sample No. Elev. Or Depth Classification % CO,3 G, Nat w% LL PL Pl
. 1 3.4-3.9 SAND, poorly graded, mostly fine-grained | 48 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, olive
brown (SP)
Area
Boring No. OI-05-08A
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment ] Depth: 34'-3.9" —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-8A —

Sample No.: |1 ~

Description: |SAND, poorly graded, mostly fine-grained quartz, some carbonate,
trace silt, olive brown (SP) .

Tare Weight, (g): 49.48| —
Dry Wt. Before Washing (g): 164.92|(with tare)
Dry Weight After Washing (g): 163.7 | (with tare)

. : .- . , Approx. o\
Sieve Size Sieve Size Weight o . . Approx. Visual
(Name) (mm) Retained (g)| % 25Sing V'S“iLShe” Shell Wt. (g)
3/4" 19.000 7.26| — 93.71 100| 7.26
3/8" 9.500 6.16| — 88.37 100| — 6.16
#4 4.750 5.90| ~ 83.26 100] — 5.90
#7 2.800 457 ~ 79.31 100f - 4.57
#10 _ 2.000 4.00( ~ 75.84 100 — 4.00
#14 1.400 5.52| ~ 71.06 100 ~ 552
#18 1.000 8.86| — 63.38 90| — 7.97
#25 0.710 12.48| —~ 52.57 80| _ 9.98
#35 0.500 19.75| ~ 35.46 70| — 13.83
#45 0.355 16.17| —~ 21.46 50| — 8.09
#60 0.250 12.70| —~ 10.46 30| _ 3.81
#80 0.180 7.52] — 3.94 10| — 0.75
#120 0.125 2.53] — 1.75 5| - - 0.13
#170 0.090 0.27| ~ 1.52 11 —~ 0.00
#200 0.075 0.07] -~ 1.46 11 — 0.00
#230 0.063 0.02) _~ 1.44 11 - 0.00

Total Shell Content: | 48 % |

a Y/’f// X~



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE ' FINE COARSE I MEDIUM l FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
° 2 6.4-6.9 SAND, poorly graded, mostly fine-grained 29 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, olive
brown (SP)
Area
Boring No. 0I-05-08A
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) --(904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 6.4'-6.9"
Project No.:  [2216-01-60 Date: 8/1/2005

Boring No.: Ol-05-08A —
Sample No.: (2
Description:  |SAND, poorly graded, mostly fine-grained quartz, some carbonate,
trace silt, olive brown (SP)

Tare Weight, (g): 49,72 .~
Dry Wt. Before Washing (g): 148.19|(with tare)
Dry Weight After Washing (g): 147.06 (% tare)

) . . i : Approx. '
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) % Passing VISU%LOShe” Shell Wt. (g)
3/4" 19.000 0.00) _ 100.00 0] — 0.00
3/8" 9.500 294 - 97.01 100{ — 2.94
#4 4.750 3.23] ~ 93.73 100 — 3.23
#7 2.800 3.98) .~ 89.69 100 — 3.98
#10 2.000 . 3.08f ~ 86.56 100 — 3.08
#14 1.400 441 — 82.09 100 — 4.41
#18 1.000 7.30| — 7467 90| ~ 6.57
#25 0.710 8.93] ©— 65.60 70| — 8.25
#35 0.500 1216 ~ 53.25 50| ~ 6.08
#45 0.355 11.64] — 4143 301 _ 3.49
#60 0.250 14.88] ~ 26.32 10| — 1.49
#80 0.180 17.32| — 8.73 5| — 0.87
#120 0.125 742 ~ 1.20 1| — 0.07
#170 0.090 0.54} — 0.65 1 0.01
#200 0.075 0.15| ~ 0.50 11~ 0.00
#230 0.063 0.08| ~ 0.42 1~ 0.00

Total Shell Content: | 29 % |

- f/?/o(



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE [ MEDIUM l FINE SILTOR CLAY
Sample No. Elev. Or Depth Classification % CO; G, Nat w% LL PL Pl
o 3 7.3-7.8 SAND, poorly graded, mostly fine-grained 26 Project Ocean Isle Renourishment
quariz, little carbonate, trace silt, greenish
gray (SP)
Area
Boring No. OI-05-08A
Date 8/1/2005

GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) -(904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment ] Depth: 7.3'-7.8" -~
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: OI-05-08A

Sample No.: |3 L

Description:  |SAND, poorly graded, mostly fine-grained quartz, little carbonate,
trace silt, greenish gray (SP)

Tare Weight, (g): 50.21| —
Dry Wt. Before Washing (g): 170.68|(with tare)
Dry Weight After Washing (g): 168.96 (m tare)

; : : , : Approx. ,

Sieve Size Sieve Size Weight : : Approx. Visual
(Name) (mm) Retained (g)] 7 2589 V'S“i‘,LShe“ Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.00 100.00 0 0.00
#7 2.800 0.08] ~ 99.93 100| — 0.08
#10 2.000 0.11| 99.84 100 _ 0.11
#14 1.400 011 - 99.75 100| 0.11
#18 1.000 0.19 ~ 99.59 100] 0.19
#25 0.710 0.32{ — 99.33 100| _- 0.32
#35 0.500 144 — 98.13 90| ~ 1.30
#45 0.355 8.34| — 91.21 70| — 5.84
#60 0.250 35.16f 7  62.02 50| ~ 17.58
#80 0.180 56.81| -~ 14.87 30| — 17.04
#120 0.125 15.40| ~ 2.08 10{ — 1.54
#170 0.090 0.68 ~ 1.52 11 — 0.01
#200 0.075 0.19] ~ 1.36 1 ~ 0.00
#230 0.063 0.07{ ~ 1.30 1 ~ 0.00

Total Shell Content: [ 26 % |

{/' Z/"//O\/
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE 7 FINE COARSE I MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 4 9.9-10.4' SAND, poorly graded, mostly fine-grained | 35 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0OI-05-08A
Date 8/1/2005

GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

|

2216-01-60

Ol-05-8A _—

4 -

Depth:
Date:

9.9'-10.4' —

8/1/2005

SAND, poorly graded, mostly fine-grained quartz, some carbonate,
trace silt, light olive brown (SP) _—

Tare Weight, (g): 50.03f _~
Dry Wt. Before Washing (g): 188.77|(with tare)
Dry Weight After Washing (g): 184.88|(with tare)
. , . . . Approx. .
Sieve Size Sieve Size Weight : . Approx. Visual
(Name) (mm) Retained (g)| ° ©258ing V'Suikshe” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 6.86| — 95.06 100] — 6.86|
4 4.750 4.00| —~ 92.17 100| — 4.00
#7 2.800 243~ 90.42 100 — 2.43
#10 2.000 1.65( ~ 89.23 100 — 1.65
#14 1.400 2.55| ~ 87.39 100 — 2.55
#18 1.000 447 —~  84.17 90| —~ 4.02
#25 0.710 7.60| ~ 78.69 70| — 5.32
#35 0.500 21.21| —~ 63.41 50| — 10.61
#45 0.355 31.01| -~ 41.06 50 —~ 15.51
#60 0.250 31.21| — 18.56 30| — 9.36
#80 0.180 14.30|— 8.25 10| ~ 1.43
#120 0.125 5.03] — 463 5 -~ 0.25
#170 0.090 145 ~ - 3.58 11 _~ 0.01
#200 0.075 0.45( — 3.26 1| — 0.00
#230 0.063 0.25| —  3.08 1| — 0.00
Total Shell Content: | 35 %
—




' Hole No. OI-05-09

|
DRILLING LOG  [™™S8uTH ATLANTIC AT WILMINGTON DISTRICT |;m=1T —
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2. LOCATION Cosrdinaies or Skaflon) MLLW
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4.0 —
= NOTE: TOP OF HOLE is de- |
- |-'-'"3° on ?rgg onou’s'mg.da e
-4,7|4.7 3 TTOM © 4.7 A-Lﬂor the Tde ‘such_that ~
4 - - rQy-ton, fine-coorse sond op of Hole is 0.0 EL MLLW. |-
-1°.* [kleon, poorlx groded. Little finef 1 —-
5.0— S me?num sand “sized shell —
- " [5.2° | VIBR R RIN
—] .. From 4.7 to 8.9
.-, Ran 4.9° Rec: 4.2
6.0 — O 'Lop cluef wbracore s:1be
- mole i -
3.°.° ﬁm‘nﬁgnut 8@3 otl?r:n
i en Run is gregler than
. . Rec:owell"I Itheg &?f‘erence
-4 °* is depic ed os Assumed
- °.c. Not Recovered.
70— . »
god- . LAB CLASSIFICATION
— ...c . Jor
1. B2 Clossificalion
i 2
s l SP
4 - 8.7 2 SP
-8.9|8.9
9.0 — BOTTOM HOLE ©8.9
- SOLS ARE FELD VISUALLY
- CLASSIFEED N ACCORDANCE
- WITH THE UNFIED SOL
- CLASSFICATION SYSTEM NOTE Assumed vibrocore
- refusaol®@ 8.9
T
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. m E;hE I'Bf.85 09

P: \GEOTECH\0| o5(ocean).don 4/21/2006 11:11:39 AM



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE l MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 1 4.7-52" SAND, poorly-graded, mostly fine-grained | 33 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, light olive
brown (SP)
Area
Boring No. OI-05-09
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 4.7'-5.2' —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0l-05-9 —
Sample No.: |1 -
Description: |SAND, poorly-graded, mostly fine-grained quartz, some carbonate,
trace silt, light olive brown (SP) _ :
Tare Weight, (g): 49.90| —
Dry Wt. Before Washing (g): 162.09|(with tare)
Dry Weight After Washing (g): 161.23|(with tare)
. . _ . . Approx. )
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) % Passing VlsuiLShell Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00] -
3/8" 9.500 0.16|— 99.86 100] — 0.16
#4 4.750 266~  97.49 100 ~ 2.66
#7 2.800 3.01] = 94.80 100| ~ 3.01
#10 2.000 149 -~ 9348 100| ~ 1.49
#14 1.400 207 ~ 9163 100| ~ 2.07
#18 1.000 3.80| — 88.24 95( 3.61
#25 0.710 6.20|~ 8272 80| — 4.96
#35 0.500 14.01| —  70.23 70| —~ 9.81
#45 0.355 22.63| ~ 50.06 50| _- 11.32
#60 0.250 30.58| ~ 22.80 30| — 9.17
#30 0.180 19.63] ~ 5.30 20 _ 3.93
#120 0.125 491 ~ 0.93 5| < - 0.25
#170 0.090 0.39] .~ 0.58 1| ~ 0.00
#200 0.075 0.06| .~  0.53 11 0.00
#230 0.063 0.02| — 0.51 1 — 0.00
Total Shell Content: | 33 %

@& ?[7//05/



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 2 12 1 314 m s 3 4 3 8 10 14 16 i 30 40 so 70 100 140 200 .
100 T 1 1 L T RS T v 1 T 1 T ] 1 T O
N\\‘
90 \ 10
80 — 20
70 -t - 30
T
=~ Q
(_2 w
W 60 w0 3
@
& o 5
ﬁ 7]
2 % ) 50 %
o o
k5 ~ o
—
w
O 40 60 i
5 O
o | ses @ El
o
30 |- s 70
20 = 80
10 E - 90
1L
0 100
1000 500 100 50 10 5 1 0.5 0.1 0.05 001  0.005 0.001
GRAVEL SAND
COBBLES COARSE ' FINE COARSE [ MEDIUM [ FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl !
° 2 8.2-8.7 SAND, poorly-graded, mostly fine-grained 19 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-09
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 8.2'-8.7" —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.:  [0I-05-9
Sample No.: |2 -~
Description: |SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP) _—~
Tare Weight, (g): 50.32| —~
Dry Wt. Before Washing (g): 163.59|(with tare)
Dry Weight After Washing (g): 161.65|(with tare)
. . . . : Approx. )
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)| 7 F2ssing V's”iLShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
4 4.750 0.45| 99.60 100| 0.45
#7 2.800 0.24| ~ 99.39 100| 0.24
#10 2.000 0.27| ~ 99.15 100f ~ 0.27
#14 1.400 044 ~ 98.76 100 0.44
#18 1.000 0.83] ~ 98.03 100 ~ 0.83
#25 0.710 2.02| ~ 96.25 90| 1.82
#35 0.500 8.12| ~ 89.08 70| — 5.68
#45 0.355 16.05| ~ 74.91 50| - 8.03
#60 0.250 29.58| — 48.79 30| —~ 8.87
#80 0.180 39.10| .~ 14.28 10| _~ 3.91
#120 0.125 12.49] 3.25 5] .~ . 0.62
#170 0.090 1.37 — 2.04 11 — 0.01
#200 0.075 0.34| ~ 1.74 11 — 0.00
#230 0.063 024~ 1.53 11— 0.00
Total Shell Content: | 19 %
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Hole No. O1-05-10

SHEET 1
WILMINGTON DISTRICT or 1 srrgy |

0. SIE AwD TYPE OF BT 4" Dio. Vibraocore
1. DATUM FOR ELEVATION SHOWNEN o NSU

|ms1aLATION

DRLLING LOG SOUTH ATLANTIC

L PROJECT
OCEAN ISLE RENQURISHMENT

2. LOCATION ivorutingles o Shatien) MLLW
- :E :o:;:; 2187473.4 N 57045.8 = 5;,—‘33&,, o & o
1 VIBRA SNELL)

T R e e

L] d 4, TOTAL MMBER CORE BOXES N/A
5. NAE OF DALLER
LESTER GAUGHF (Crone Operator) 5. ELEVATION GROUND WATER N/A
6. DRECTION OF HOLE STARTED - 1

5. DATE HOLE 4/;'5/05 14720705

(X) verrcaL ) meumen DEG. FROM VERT,

7. THOXMESS OF OVERBURDEN N/A { 7.6'of Water)
8. DEPTH DRLLED INTO ROCX  (0.0"

17. ELEVATION TOP OF HOLE 0.0 MLLW
8. TOTAL CORE RECOVERY FOR BORNG N/A
M. SWINATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE  17.9" IRELLY xaLTENBACH, GEOLOGST TRAMEE
CLASSFICATION OF WATERWLS Lo | S ey
ELEvaTion | DEPTH m:no w nsg? su'?.: %:‘F'ﬁt
%g H: 0.0' TO 7.6° WATER Time begin vibrocoring: [
= 0931 hrs. =
T Soils described by Keley J. [~
~] Kaitenboch, Geologist-Troinee. [
7.0 —
- OCEAN BOTTOM @7.6' 7.6 C
76|76 T =
.5 ndT hll'ﬂmgbhpsaecorogvse 1 NOTE: TOP OF HOLE is de- |
_— [ ] [ ] I . : ls b —_
= I 12?4',m953w°#me,a‘aﬁs. Rl
i B oorly groded. for the t?da such thot —
9.0—" *.° top of Hole is 0.0 EL MLLW. [—
3. VIBRACOR RIN C
= L From 7.6 to 17.9 -
1. . . - Ron 10.3' Rec: 10.3' ~
1.0 '.'.'u-'ﬁ?g to "ée e f s°"3a Top of yibrocore soil -
To o« gLers . |somple is 823 s be- [
1° Nno grove ze materigl. 1. a‘ mngR ot ottom. [I=
i 2 hen Run is grgﬁer than|-
—.°.". Recovery, the erence |—
2.8 12.57 . 12.5 Yo-L. | is depic ed os Assumed |
T = oM. gray &%t epd or'lth tan 3 Not Recovered. =
13.0— °."[ {sorted, /silty motel"’io -
-+ *}|froce {o Jlitlle fine shellm 'pter- -
q - iol, cqontains thin lenses o C
—] = *t|prgonic moteriol {iworm burrows), —
15.0] - ¢ LAB CLASSIFICATION ull
3 Jor -
= Numbaer Clossification |
—_ .. 1 sP C
1= 2 SP ~
qJ=". 3 SP -
174 17.2 —
-17.20 1772 3= [SM Brown, fne to medum sity 4 SM C
7.6l17.9 37 H11[5e. itte” sheitmoteriol -
17.9117.9 2 BOTTOM OF FOLE € 17.3° .
—: NOTE Assumed vibrocore :—
- refusal® 17.9 ~
3 SOLS ARE FELD VISUALLY -
— CLASSFED N ACCORDANCE —
- WITH THE UNFEED SOL C
3 CLASSFICATON SYSTEM ~
ENG FORMIS836 PREVIOUS EDMONS ARE OBSOLETE. FROECT OCEAN ISLE |'°"‘6‘|"_ 05 10
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U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE I MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 1 7.6-8.1 SAND, poorly-graded, mostly fine-grained 31 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, light olive
brown (SP)
Area
Boring No. OI-05-10
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment B Depth: 7.6'-8.1' —
Project No.:  {2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-10 _~

Sample No.: |1 -

Description: |SAND, poorly-graded, mostly fine-grained quartz, some carbonate,
trace silt, light olive brown (SP)

Tare Weight, (g): - 50.31| —
Dry Wt. Before Washing (g): 163.65{(with tare)
Dry Weight After Washing (g): 162.21 (wffﬁtare)

. . : . . Approx. i

Sieve Size Sieve Size Weight . ; Approx. Visual

(Name) (mm) Retained (g)| " 258ing V's”?,}fhe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 3.86| ~ 96.59 100 — 3.86
#4 4.750 145 — 95.31 100 ~ 1.45
#7 2.800 1.33| ~ 94.14 100 — 1.33
#10 2.000 1.52| —  92.80 100f -~ 1.52
#14 1.400 2.05] 90.99 100{ ~ 2.U9
#18 1.000 3.49| ~ 87.91 95| — 3.32
#25 0.710 450 83.94 80| — 3.60
#35 0.500 7.28} ~ T7.92 70| —~ 5.10
#45 0.355 8.79| ~ 69.76 70| -~ 6.15
#60 0.250 17.94| ~ 53.94 50| 8.97
#80 0.180 | 36.21| 21.99 30 10.86
#120 0.125 21.03| ~ 3.43 10 - 2.10
#170 0.090 1.77| ~ 1.87 1| ~ 0.02
#200 0.075 0.21]| ~ 1.69 1 — 0.00
#230 0.063 0.01|.~ 1.68 1| ~ 0.00

Total Shell Content: | 31 % |

&— ‘Y/‘)//O\/




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE l MEDIUM I FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
s 2 11.6'-12.1' | SAND, poorly-graded, mostly fine-grained | 31 Project  Ocean Isle Renourishment
quartz, some carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-10
Date 8/1/2005
; GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: | 11.6'-12.1'

Project No.: 2216-01-60 Date: 8/1/2005

Boring No.: 01-05-10 -~

Sample No.: |2 -

Description: SAND, poorly-graded, mostly fine-grained quartz, some carbonate,
trace silt, light olive brown (SP) ;

Tare Weight, (g): 50.13| —
Dry Wt. Before Washing (g): 157.83|(with tare)
Dry Weight After Washing (g): 156.31|(with tare)

. , ; . . Approx. '

Sieve Size Sieve Size Weight ) . Approx. Visual
(Name) (mm) Retained (g) % Passing Vlsue;OShell Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 3.02| .~ 97.20 100 ~ 3.02
Ha 4.750 1.66| 95.65 100f — 1.66
#7 2.800 1.64(— 94.13 100 .~ 1.64
#10 2.000 1.82| — 92.44 100 — 1.82
#14 1.400 3.34| — 89.34 100| — 3.34
#18 1.000 5.55] 84.19 95| 527
#25 0.710 771 ~ 77.03 80| ~ 6.17
#35 0.500 11.10| ~ 66.72 70| — 7.77
#45 0.355 8.17| 59.14 70| —~ 5,72
#60 0.250 9.32| ~  50.48 50 — 4.66
#80 0.180 20.07| ~ 31.85 30| ~ 6.02
#120 0.125 29.60| 4.36 5| — - 1.48
#170 0.090 3.09| 1.49 11 ~ 0.03
#200 0.075 0.30f{ — 1.22 1~ 0.00
#230 0.063 0.09] ~  1.13 1| < 0.00

Total Shell Content: | 31 % ]




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE l MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 3 12.5- 13.0° SAND, poorly-graded, mostly fine-grained 13 Project Ocean Isle Renourishment
quartz, few carbonate, trace silt, greenish
gray (SP)
Area
Boring No. 0I-05-10
Date 8/1/2005
GRADATION CURVES
ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

|

2216-01-60

01-05-10

3

Depth:
Date:

12.5'-13.0'

8/1/2005

SAND, poorly-graded, mostly fine-grained quartz, few carbonate, trace
silt, greenish gray (SP)

Tare Weight, (g): 50.09
Dry Wt. Before Washing (g): 158.54|(with tare)
Dry Weight After Washing (g): 156.75|(with tare)
. . . : . Approx.
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)] 7 P2Ssing V'S“a(,fhe” Shell Wt. (g)

3/4" 19.000 0.00 100.00 0 '0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.26 99.76 100 0.26

#7 2.800 0.39 99.40 100 0.39
#10 2.000 0.11 99.30 100 0.11
#14 1.400 0.19 99.12 100 0.19
#18 1.000 0.23 98.91 100 0.23
#25 0.710 0.31 98.63 100 0.31
#35 0.500 0.85 98.12 90 0.50
#45 0.355 0.73 97 .45 70 0.51
#60 0.250 2.15 94.91 50 1.38
#80 0.180 37.82 60.04 30 11.35
#120 0.125 57.00 7.48 10 . 5.70
#170 0.090 5.68 2.24 1 0.06
#200 0.075 0.50 1.78 1 0.01
#230 0.063 0.21 1.59 1 0.00

Total Shell Content: | 13 % |




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE MEDIUM l FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pi
° 4 17.2-17.7" SAND, silty, mostly fine-grained quartz 8 Project Ocean Isle Renourishment
sand, some silt, few carbonate, trace
limestone fragments, olive brown (SM)
Area
Boring No. 01-05-10
Date 8/1/2005
. GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: | 17.2'-17.7" +
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0l-05-10

Sample No.: |4 -

Description: |SAND, silty, mostly fine-grained quartz sand, some silt, few
carbonate, trace limestone fragments, olive brown (SM)

Tare Weight, (g): 49.77| .~
Dry Wt. Before Washing (g): 147.7 |(with tare)
Dry Weight After Washing (g): 110.73|(with tare)

: . . . : Approx. .

Sieve Size Sieve Size Weight : , Approx. Visual
(Name) (mm) Retained (g)| © F255ing V's“i}OShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 3.36| ~ 96.57 25 0.84
#7 2.800 1.70] —~ 94.83 50 ~ 0.85
#10 2.000 1.56] -~ 93.24 30| — 0.47
#14 1.400 129] . 91.92 20 —~ 0.26
#18 1.000 1.68] —~ 90.21 20| ~ 0.34
#25 0.710 1.80] .-  88.37 20| — 0.36
#35 0.500 288 _ 8543 30 — 0.86
#45 0.355 417| .~ 81.17 30] —~ 1.25
#60 0.250 8.75| ~ 7224 20| 1.75
#80 0.180 1466] ~  57.27 10] ~ 1.47
#120 0.125 11.45| ~ 4557 5/ — _ 0.57
#170 0.090 4.00]—~ 4149 1 - 0.04
#200 0.075 1.87| ~  39.58 1 — 0.02
#230 0.063 160 ©~  37.95 1| ~ 0.02

Total Shell Content: [ 8 % l




Hole No. OI-

05-1

ENG FORM1836 PREVIOUS EDITIONS ARE ORSOLETE.
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DevrBion l
DRLLNG LOG ™1y arLanmic FOIALATWILMINGTON DISTRICT I;“,' [
L PROCT 0. BT MO TYPE OF BT 4" Dig, V
OTEAN ISLE_RENOURISHMENT oo Ton GovATON e e e
2. LOCATION iCasrdingles o Sioten MLLW
NC Coord.E 2187039.7 N 56B40.9 (3, SAeF ACTURERS DESIGNATION OF DRRLL
3. oRLLNG VIBRA CORE SNELL)
%ﬂ 13. TOTAL NO.OF OVER- _ -DISTURBED NOISTUREED
- s ; o8 drawleg O1-05-1 BURDEN SAMPLES TAKEN : 0
M. TOTAL NUMBER CORE BOXES N/A
5. NAE OF DRLLER =
[LESTER GAUGHF (Crane Operatior) 15, ELEVATION GROUND WATER N/A
o sovms T W0
(X) vermea [] mcumed DEG. FROM VERT. LA : WU
17. ELEVATION TOP OF HOLE 0.0 MLLW
7. THICHMESE OF OVERBURDEN N/A ( 8.2'of Waler) [e Tota core RECOVERY FOR BORNG N/A P
8. CEPTH DALLED WTO ROCk 0.0 19, SIGNATURE OF WSPECTOR B
9. TOTAL DEPTH OF HOLE_ 13.7" Iy ko TENBAGH, GEOLOGST TRANEE
- CLASSFICATION OF MATERALS hei | S ooy
ELEVATION | DEPTH | LEGEND m‘“ ugv "'..E" %ﬁumt
_MLI..\LJ.qu x ) . : - I Spieni
0.0 - 0.0'TO 8.2' WATER Time begin vibracoring: |-
- 1013 hrs. -
. Sois described by Kelley J. [T
- Kaoltenbach, Geologist- Troinee.
8.0 T : . —
8.2 18.2 P c',I'(;-::ElAI"‘ hBtogroOMf':eB'rzned' m 2.2 C
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o ﬂ'lni?\g at &?&m gottom. -
-=4°.* hen Run is grq? er thonjl-
- .°.* Recovery, the difference [—
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m I Not Recovered. ~
no—, - -
12.0_: ‘:.: _,I;AB CLASSIFICATION :_
3. Sumbaer Clossificotion | [
.. shell 3
- tle blo&:a 1 SP [
13.0— y sand. 13.0" 2 sP C
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE I FINE COARSE [ MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
N 1 8.2.87 SAND, poorly-graded, mostly fine-grained 15 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, greenish
gray (SP)
Area
Boring No. 0I-05-11
Date . 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: 10cean Isle Renourishment | Depth: 8.2'-8.7"—
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0l-05-11 —

Sample No.: |1 -~

Description: [SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, greenish gray (SP) ,

Tare Weight, (g): 50.18( ~
Dry Wt. Before Washing (g): 138.64|(with tare)
Dry Weight After Washing (g): 137.71|(with tare)

: : . . . Approx. .

Sieve Size Sieve Size Weight . , Approx. Visual
(Name) (mm) Retained ()| % 25N V’s“i}OShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
4 4.750 0.00 100.00 0 0.00
#7 2.800 0.01|~ 99.99 100 — 0.01
#10 2.000 0.12| ~  99.85| - 100| — 0.12
#14 1.400 0.12{~ 99.72 100 _~ 0.12
#18 1.000 0.15] — 99.55 100| —~ 0.15
#25 0.710 ' 0.31] - 99.20 100 —~ 0.31
#35 0.500 121 ~ 97.83 60| — 0.73
#45 0.355 2.85| ~ 9461 50| — 1.43
#60 : 0.250 8.32| .~ 85.20 50| —~ 4.16
#380 0.180 ' 29.33| 52.05 30| ~ 8.80
#120 | 0.125 40.36( — 6.42 10| — . 4.04
#170 0.090 491~ 0.87 5| — 0.25
#200 0.075 0.24| ~ 0.60 1 — 0.00
#230 0.063 0.08| ~ 0.51 1| 0.00

Total Shell Content: | 15 % I

& Sfafos



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE ] MEDIUM [ FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, Gy Nat w% LL PL Pl
. 2 11.2-11.7' SAND, poorly-graded, mostly fine-grained 20 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, greenish
gray (SP)
Area
Boring No. OI-05-11
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: | 11.2-11.7' —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0Ol-05-11 -~

Sample No.: . |2 -~

Description:  [SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, greenish gray (SP) L

Tare Weight, (g): 50.13| —
Dry Wt. Before Washing (g): 145.19|ewith tare)
Dry Weight After Washing (g): 144 43| (with tare)
. : . . . Approx. '
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retalried (g)] © ' 225Ig V'S“iLShe“ Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.02| — 99.98 100 — 0.02
#7 2.800 0.01| ~ 99.97 100 _~ 0.01
#10 2.000 0.02]..~  99.95 100 - 0.02
#14 1.400 0.06] =  99.88 100 — 0.06
#18 1.000 0.15] .~ 99.73 100| — 0.15
#25 0.710 0.35| -~ 99.36 90| — 0.32
#35 0.500 201 .~ 97.24 70 — 1.41
#45 0.355 _ 774 ~ 89.10 50| — 3.87
#60 0.250 21.82| .~ 66.15 40| — 8.73
#80 0.180 38.78f ~  25.35 30| — 11.63
#120 0.125 21.50f 2.74 10| ~ . 215
#170 . 0.090 1.97 0.66 5| — 0.10
#200 0.075 0.17| — 0.48 1 - 0.00
#230 0.063 0.01] <~ 047 1] = 0.00
Total Shell Content: | 20 % |




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
[ 3 2 -2 1 Rl 1 J 4 6 8 10 1418 20 30 0 50 7 0 140 200
100 T ; ] v T Y‘ ‘I Y| T \4 T ‘ " T ‘l T Io ‘? T T 0
4~
AN
%0 \ 10
80 20
70 - - - 30
'i
W 60 - 40 =
‘ F
;] - ‘ 5
5 7]
g ” 7 7 N °0 g
£ T o N o
-
w
O 40 60 i
5 [s]
a | . i
[
30 — 70
20 ] - - - 80
10 - : 80
0 100
1000 500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001
GRAVEL SAND
COBBLES COARSE I FINE COARSE ] MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
o 3 13- 13.5' SAND, silty, mostly fine-grained quartz 9 Project Ocean Isle Renourishment
sand, some silt, few carbonate, dark
greenish gray (SM)
Area
Boring No. OI-05-11
Date 8/1/2005

GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Biuff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 13'-13.5'_—
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-11

Sample No.: |3 —

Description: [SAND, silty, mostly fine-grained quartz sand, some silt, few
carbonate, dark greenish gray (SM) :

Tare Weight, (g): 60.25] -~
Dry Wt. Before Washing (g): 129.39|(with tare)
Dry Weight After Washing (g): 93.2|(with tare)

. : , : . Approx. .

Sieve Size Sieve Size Weight . : Approx. Visual
(Name) (mm) Retained (g)| ° F2SSing V'S“"j‘,LShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.14] .~ 99.82 100| — 0.14
#7 2.800 0.23| —~ 99.53 100] — 0.23
#10 2.000 0.22| — 99.25 100| — 0.22
#14 1.400 0.08{~ 99.15 100| ~ 0.08
#18 1.000 0.24] — 9885 90| — 0.22
#25 0.710 0.36 ~ 98.40 90| — 0.32
#35 0.500 122 — 96.85 80| —~ 0.98
#45 0.355 3.05| — 93.00 50| —~ 1.53
#60 0.250 7.52 — 83.50 30| _~ 2.26
#380 0.180 14.19| —~ 65.57 10 — 1.42
#120 0.125 10.75| — 51.98 Bl = . 0.54
#170 0.090 291~  48.31 5| — 0.15
#200 0.075 1.30| ~  46.66 1| — 0.01
#230 0.063 1.06] ©~ 4532 11 ~ 0.01

Total Shell Content: | g % |
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Hole No. OI-05-12
DIVISION |
DRILLING LOG  ["™S0yuTtH ATLANTIC ML WILMINGTON DISTRICT |;“1' p—
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3. DRLLING AGENCY
WILMINGTON DISTRICT VIBRA CORE = SMELL)
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE I FINE COARSE J MEDIUM FINE SILT OR CLAY
Sample No. Elev, Or Depth Classification % CO, G, Nat w% LL PL Pl
¢ 1 1.3-1.8 SAND, poorly-graded, mostly fine-grained 18 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, greenish
brown (SP)
Area
Boring No. 01-05-12
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | Depth: 1.3'-1.8' —
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: 0l-05-12 -~

Sample No.: 1 7~

Description: |SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, greenish brown (SP) -

Tare Weight, (9): 51.01] —
Dry Wt. Before Washing (g): 158.11|(with tare)
Dry Weight After Washing (q): 156.48 | (witt tare)

. . , . : Approx. '
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g) % Fassing Vlsua;)Shell Shell Wt. (9)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.00 100.00 0 0.00
#7 2.800 0.02|~ 99.98 100 —~ 0.02
#10 2.000 0.07| — 99.92 100 — 0.07
#14 1.400 0.10|~ 99.82 100 — 0.10
#18 1.000 0.21| — 99.63 100| 0.21
#25 0.710 0.63| ~ 99.04 85| .~ 0.60
#35 0.500 3.20| —~  96.05 70| — 2.24
#45 0,355 13.50| ~ 83.45 50 —~ 6.75
#60 0.250 30.28| ~ 55.17 30| ~ 9.08
#80 0.180 36.19| 21.38 20| ~ 7.24
#120 0.125 18.41| ~ 419 10| - 1.84
#170 0.090 2.08] ~ 2.25 5| 0.10
#200 0.075 0.20( ~ 2.06 11 _~ 0.00
#230 0.063 0.06] 2.01 11 _~ 0.00

Total Shell Content: | 18 % |




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE | FINE COARSE MEDIUM I FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
* 2 Faaag SAND, poorly-graded, mostly fine-grained 27 Project Ocean Isle Renourishment
quartz, little carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0I-05-12
Date 8/1/2005
GRADATION CURVES )

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Project: Ocean Isle Renourishment | | Depth: 3.3'-3.8'
Project No.: 2216-01-60 Date: 8/1/2005
Boring No.: Ol-05-12 _~
Sample No.: (2 -
Description: |SAND, poorly-graded, mostly fine-grained quartz, little carbonate,
trace silt, light olive brown (SP) v
Tare Weight, (g): 50.04] ~ -
Dry Wt. Before Washing (g):  147.88|¢with tare)
Dry Weight After Washing (g): 146.71|(with tare)
. : . : : Approx. )
Sieve Size Sieve Size Weight : . Approx. Visual
(Name) (mm) Retained (g) % Passing Vlsue;LShell Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 0.81] — 99.17 100| - 0.81
#7 2.800 0.64, -~ 98.52 100| ~ 0.64
#10 2.000 0.67| ~ 97.83 100 —~ 0.67
#14 1.400 094 ~  96.87 100f —~ 0.94
#18 1.000 2.39| ~ 94.43 95| —~ 2.27
#25 0.710 509 ~ 89.23 80| ~ 4.07
#35 0.500 14.33| ~ 7458 70 — 10.03
#45 0.355 21.90| — 52.20 50| - 10.95
#60 0.250 27.46| — 2413 30| —~ 8.24
#80 0.180 13.21) .~ 10.63 10 — 1.32
#120 0.125 7.57| 2.89 5 — . 0.38
#170 0.090 1.14| ~ 1,73 11 — 0.01
#200 0.075 0.06] ~ 1.67 11 — 0.00
#230 0.063 0.04) ~ 1.63 11 ~ 0.00
Total Shell Content: | 27 % |

— 5%&/0{



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COBBLES COARSE I FINE COARSE l MEDIUM FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO,4 G, Nat w% LL PL Pl
. 3 7.3-7.8 SAND, poorly-graded, mostly medium to 40 Project Ocean Isle Renourishment
fine-grained quartz, some carbonate, trace
silt, light olive brown (SP)
Area
Boring No. 01-05-12
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

2216-01-60

OI1-05-12

3

Depth:
Date:

7.3'-7.8'

8/1/2005

SAND, poorly-graded, mostly medium to fine-grained quartz, some
carbonate, trace silt, light olive brown (SP)

Tare Weight, (g): 50.16
Dry Wt. Before Washing (g): 164.59|(with tare)
Dry Weight After Washing (g): 162.65|(with tare)

. : ) : : Approx. )
Sieve Size Sieve Size Weight . ) Approx. Visual
(Name) (mm) Retained (g)| 7 F25sing V's“?,LShe” Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 4.20 96.33 100 4.20
#7 2.800 2.84 93.85 100 2.84
#10 2.000 2.09 92.02 100 2.09
#14 1.400 2.96 89.43 100 2.96
#18 1.000 6.26 83.96 90 5.63
#25 0.710 11.88 73.58 70 8.32
#35 0.500 30.18 47.21 60 18.11
#45 0.355 31.89 19.34 50 15.95
#60 0.250 14.20 6.93 30 4.26
#80 0.180 3.91 3.51 10 0.39
#120 0.125 1.47 2.23 5 0.07
#170 0.090 0.31 1.96 1 0.00
#200 0.075 0.05 1.91 1 0.00
#230 0.063 0.08 1.84 1 0.00

Total Shell Content: | 40 % |




Hole No. OI-05-13

SOLS ARE FELD WVISUALLY
CLASSFED IN ACCORDANCE
WITH THE UNFED SOL
CLASSIFICATION SYSTEM

NOTE Assumed vibrocore
refusal@ 12.6

Drvrsion l
ORILLING LOG ™ §8utH ATLANTIC ST WILMINGTON DISTRICT E‘T p—
L PROJCT 0. S2E AN TYPE OF BT 4" Dig,
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(X vernca. O] mcLnen DEG. FROM VERT, :4/20/05 -4/20/05
17. ELEVATION T0P OF HOLE 0.0 MLLW
7. THCKNESS OF OVERGUROEN N/A ( 2.5'of Woler) g vorm coer mecovemy rom somc /A %
8. DERTH DRLLED INTO ROCX 0.0 9. SGNATURE OF MSPECTOR
8. TOTAL DEPTH OF HOLE 12 &' KELLY KALTE GEOLOGIST TRANEE
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE ] FINE COARSE J MEDIUM I FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 1 2.5-3.0 SAND, poorly graded, mostly medium to 27 Project Ocean Isle Renourishment
fine-grained quartz, little carbonate, trace
silt, trace limestone fragments, light olive
brown (SP) Area
Boring No. 0I-05-13
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087
MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

2216-01-60

0l1-05-13

1

Depth:
Date:

2.5'-3.0'

8/1/2005

SAND, poorly graded, mostly medium to fine-grained quartz, little
carbonate, trace silt, trace limestone fragments, light olive brown (SP)

Tare Weight, (g): 50.11
Dry Wt. Before Washing (g): 185.79|(with tare)
Dry Weight After Washing (9): 183.92{(with tare)

. , . : . Approx. .
Sieve Size Sieve Size Weight : . Approx. Visual
(Name) (mm) Retained (g)| 7 F2sSing V's”‘:‘,}o Shelld " sheiiwit. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 3.75 97.24 80 3.00
#7 2.800 1.82 95.89 90 1.64
#10 2.000 1.64 94.69 100 1.64
#14 1.400 2.23 93.04 100 2.23
#18 1.000 3.95 90.13 95 3.75
#25 0.710 6.79 85.13 80 5.43
#35 0.500 18.86 71.23 50 943
#45 0.355 28.54 50.19 40 11.42
#60 0.250 30.56 27 .67 30 9.17
#80 0.180 20.49 12.57 10 2.05
#120 0.125 13.18 2.85 5 0.66
#170 0.090 1.92 1.44 1 0.02
#200 0.075 0.27 1.24 1 0.00
#230 0.063 0.05 1.20 1 0.00(

Total Shell Content: | 27 %




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE ] MEDIUM L FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 2 5.5 6.0' SAND, poorly graded, mostly medium to 35 Project Ocean Isle Renourishment
fine-grained quartz, some carbonate, trace
silt, few limestone fragments, olive brown
(SP) Area
Boring No. 01-05-13
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

|

2216-01-60

01-05-13

2

Depth:
Date:

5.5'-6.0'

8/1/2005

SAND, poorly graded, mostly medium to fine-grained quartz, some
carbonate, trace silt, few limestone fragments, olive brown (SP)

Tare Weight, (9): 50.21
Dry Wt. Before Washing (g): 169.68|(with tare)
Dry Weight After Washing (g): 167.96|(with tare)

. : . . . Approx. ,
Sieve Size Sieve Size Weight ; . Approx. Visual
(Name) (mm) Retained (g)| 7 F2ssing V'S“i}fhe” Shell Wt. (g)
3/4" 19.000 11.44 90.42 0 0.00
3/8" 9.500 13.90 78.79 90 12.51
4 4.750 3.48 75.88 95 3.31
#7 2.800 3.05 73.32 95 2.90
#10 2.000 2.13 71.04 100 2.73
#14 1.400 3.02 68.51 100 3.02
#18 1.000 477 64.52 90 4.29
#25 0.710 6.71 58.90 80 5.37
#35 0.500 12.93 48.08 70 9.05
#45 0.355 16.45 34.31 50 8.23
#60 0.250 17.80 19.41 30 5.34
#80 0.180 13.31 8.27 10 1,33
#120 0.125 6.30 3.00 5 0.32
#170 0.090 0.90 2.24 1 0.01
#200 0.075 0.22 2.06 1 0.00
#230 0.063 0.14 1.94 1 0.00

Total Shell Content: | 35 %




U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE l MEDIUM ] FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO, G, Nat w% LL PL Pl
. 3 8.5-9.0' SAND, poorly graded, mostly fine-grained 32 Project Ocean Isle Renourishment
quartz, some carbonate, trace silt, light olive
brown (SP)
Area
Boring No. 0l-05-13
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




WOLF TECHNOLOGIES, INC.

3047-4 St. Johns Bluff Road S.
Jacksonville, Florida 32246
(904) 997-1400 (Tel) - (904) 997-9150 (Fax)

Project:

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

VISUAL SHELL CONTENT

GRAIN SIZE AND VISUAL SHELL CONTENT

Ocean Isle Renourishment

2216-01-60
01-05-13 —
3 -~

Depth:
Date:

8.5'-9.0' —

8/1/2005

SAND, poorly graded, mostly fine-grained quartz, some carbonate,
trace silt, light olive brown (SP)

——

Tare Weight, (g): 50.62] —
Dry Wt. Before Washing (g): 151.97|(with tare)
Dry Weight After Washing (g): 150.28|(with tare)
. : : : . Approx. .
Sieve Size Sieve Size Weight . . Approx. Visual
(Name) (mm) Retained (g)] °© 25%ng V'S“?,LShe" Shell Wt. (g)
3/4" 19.000 0.00 100.00 0 0.00
3/8" 9.500 0.00 100.00 0 0.00
#4 4.750 575~ 9433 100| — D.719
#7 2.800 311 — 91.26 100| — 3.11
#10 2.000 1.87| - 89.41 100( .~ 1.87
#14 1.400 235 — 87.09 100| — 2.35
#18 1.000 4.32| — 82.83 95| — 410
#25 0.710 6.84/ — 76.08 80| — 5.47
#35 0.500 13.15| 63.11 70| —~ 9.21
#45 0.355 14.93| ~— 48.38 50| 7.47
#60 0.250 20.84| —  27.81 30 — 6.25
#380 0.180 18.73| — 9.33 10| — 1.87
#120 0.125 6.75| ~ 267 5 0.34
#170 0.090 0.82| — 1.86 1| ~ 0.01
#200 0.075 0.19} ~ 1.68 1] =, 0.00
#230 0.063 011 -~ 1.57 1 0.00
Total Shell Content: | 32 %

g 7/ 7// oX



U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES COARSE l FINE COARSE ] MEDIUM l FINE SILT OR CLAY
Sample No. Elev. Or Depth Classification % CO; G, Nat w% LL PL Pl
. 4 11.5- 12.0' SAND, poorly graded, mostly medium to 47 Project Ocean Isle Renourishment
fine-grained quartz, some carbonate, trace
silt, light olive brown (SP)
Area
Boring No. 0I-05-13
Date 8/1/2005
GRADATION CURVES

ENG FORM 2087

MAY 63




2009 USACE VIBRACORE LOGS &
GRANULARMETRIC DATA



Hole Na, SHI-Y-08-01
CVISION INETALLATION SHEET 1
DRILLING LOG 1 som ATLANTIC WILMINGTON DISTRICT oF 1 shesrs
4 PROJECT 10, BIZE AND TYPE OF 817 4" Diia, Vibracore
SHALLOTTE INULET 1T DATUM FOR ELEVATION SHEWNTBIA or ML)
CLOCATION (Coordinates or Station) MW
NCEF NAD 83 (UBH) N 575688 £ 2,186,898 17, MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - BNELL
VALMINGTON DISTRICT 13, TOTAL NG, OF OVERBURDEN : DISTURBED TUNINSTURBED
4 HOLE NO. (A4S shown on drawing litle ang SAMPLES TAKEN : 7 : 3]
i B BRI
Vo number; SHi-v-08-01 14, TOTAL NUMBER CORE BOXES NIA
5 NAE OF DRILLER, 15, ELEVATION GROUND WATER N/A
ROBIE PAGE CRANE OPERATOR : _ k
5 DIRECTION OF HOLE 16. DATE HOLE e ono0e 2192000
S VERTICAL [ INCLINED — DEG. FROM VERT.
T 17, BLEVATION TOR OF HOLE 0.0 MLW
. WATER DEPTH (BELDWY KLY
! - ¢ l s 18, TOTAL CORE RECOVERY FOR BORING 100%
8. DEFTH DRILLED INTC ROCK 0.0 O S ATIRE OF INSPECTOR
8, TOTAL DEPTH OF HOLE 2rY LARRY BEMJAMIN
- 3 CURE | BUX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Driling fime, water foss, depth
{Besiiplion) ERY NG waathering, efc., ¥ significant)
F:] ] [ d & H
84 00 = GO YD 15 WATER o
- Time bagin vitkscoring: D987 s, .
= oits desoribed by LARRY BEMJAMIN, Chil 37
7.8 78 SEDIMENT SURFADE (7.9) Engr. Tech, -
1%, %", | SP-Lightian, coarse, poorly graded SAND ] NOTE TOF OF HOLE is definad as surface |~
Tie s s witrace shell fagmanis, BA of water and compensation is made forthe B
= I fidle: such that top of hole i 0.0 MLW =
=IO : e
= PO YIBRACORE BORING =
- ®* & @ 11 T
e . & . - . From 4.0 o 200 -
Tle s @ EEN- Run 200 Reo 20 T
s BEEL NN S 4 g
e R N Top of vibracore soil sammpie is logged as |1
— LT beginning at water botiom. When Runls o
o PR greaier han Recovery, the difference s |5
e TR 1440 depictad as Assumed Not Recoversd. e
i BB B % .
et Y * & ® & * T4 8 -
" ) ROTE: Soils Commercial Lab Classified in 1 50—
54 L 154 Thate el : : 154 Actordance with ASTM-D2487 =
o / 3¢ - Greenish tan, fne, Clayey SANI 4 -
iR fr—em
= b LAB CLASSIFICATION =
— / @ Jaf Humbar Clasaifioation -
. = £ ) 1 iy -
-17.8 17,8 — 2 175 5 gp —
o g GL - Greenish tan, ean LAY with thin 5 4 o o
= 4 layers of ML zones to botiom. 8.4 i g —
= s 5 SC-CL =
et / ) & NOTTESTED -~
o / B NOT TESTED -
e 20 =
o il rnnn
oo / - .
= S =5
= —
- f‘/ 2458 -
o /’/ - 7 -
=77 =
- —
= s =
=/, =
- —
o 2 o .
R P o s 7 —
— strom of Hole Terminaied at Bav, -27. . ‘ . -
= Bottorm of Holg Terminated st Blev, 2758 NOTE: Hols ferminaiod at =
-~ Arpdntsrrrinar donth of ¥ balrasy i
= BSOS ARE FIELD VISUALLY CLASSIFIED predetermined depth & 20" eiow —
= B ACCORDANCE VWATH THE UNIFIED SECHTINT Suriace. —
I SUAL L ARBIFICATION BYBTEW i
ERESN TRARERE _ paci i Fia s o TR I R "




ole No, BHLV.O0.02
ORIBION INSTALLATION SHEET 1
DRILLING LOG | soymh ATLANTIC WILMINGTON DISTRICT oF 1 sHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4% Dis, Vibracore
SHALLOTTE INLET T1. DATUM FOR ELEVATION SHOWRNTEM or ML)
'$ 2 LOCATION (Coordinates or Safion} MLV
NCESP MAD B3 (LGSR NB7 BBD E 2187 005 12 MANUBALTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - SNELL
WILMINGTON DISTRICT 13 TGTAL N0, OF GVERBURDEN ; DISTURBED TUNOISTURBED
4, HOLE MO Az showr on drawing e and SOMPLES TAKEN : 7 : o
; ! 06
fie number SHi-V-08-02 14. TOTAL NUMBER CORE BOXES NI
5. MAME OF DRILLER
ROBIE PAGE _ CRANE OPERATOR 19 ELEVATION GROUND WATER NiA
6, DIRECTION OF HOLE 15, DATE HOLE S hanooe 1 2Men008
VERTICAL ] INCLINED - DEG. FROM VERT, :
- 17, ELEVATION TOP OF HOLE 0.0 MLW
7 WATER DEPTH (BELOW ML) L 2‘3‘ 6. TOTAL GORE RECOVERY FOR BORING 95%
8. DEPTH DRILLED INTO ROGK 0.0 75, SIGNATURE OF INGPECTOR
9. TOTAL DEPTH OF HOLE 3z LARRY BENJAMIN
R TGRE T BONTH FEMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION ?F MATERIALS RECOV. | SAMPLE (Dirifling tima, water 1058, depth
{Bresoription) ERY R, weathering, elc., 7 sianiicant
a el i+ ] =} f
G4 08 =5 ATV EVATER =
f— Time begin vikrscoring: DBEY hrg e
o Soils descriped by LARRY BEMIAMIN, Clvl i
<123 SEDIMENT SURFACE {12 33 I Eryr. Tach. -
SP - Tan, coarse, poorly graded SAND 12 gfemnd NOTE: TOP OF HOLE is defined 2s suface £
453 wishall fragments 132 of water sndd compensation is mads forthe 757
(- Graenish gray, iine Clavey SAND 2 tide such that fop of hols i 0.0 LW -
135 -
VIBRACORE BORIN -
- From 0.0 o 207 -
3 Run 20° Rec 19.8 f_‘_:“f“"*
6E Top of witracers soll sampie is logged as | f
heginning &t water botiom, When Runis | e
greater than Recovery, the difference iy [
depicted as Assumed Mot Recoverad. e
-18.3 - - R NOTE: Seils Commeraial Lab Classified in ;
CL - Greenisnh gray, lean CLAY with hard 4 Accordarcs with ASTVLD2487 § -
thin layers of ML 195 -
LAB CLASSIFICATION =
dar Mnher Clussificatinon -
bR H sp L
5 2 M -
2.8 3 S0 o
4 HNOT TERTED -
5 NOT TESTED =
& NOTTESTED -
7 WNOT TESTEDR e
/.‘;; ___::n,__‘
5.8 s
25 —
i -
2 :’m
320 g =5
L ~32.3 32,  ASEUMED NOT RECOVERED =
Hotom of Hole Terminaled st By, -323 8 KOTE. Hole lerminated al sl
pradetsrnined depth &t 20 halow -
. SOILE ARE FIBLD VIBUALLY CLABSIFY sedimant surfacs. o~
o i*é %{:Qﬂmm’gﬁgi« WITH THE UNIFIED -
LOLARSHICATINNY SYSTER —
E = Ter T T

PRETYE R RIS



Hole No. SHEV-08-03

THVISION S TALLATICN SEEEY 4
DRILLING LOG | soumpaTianTic WILMINGTON DISTRICT oF 1 sHEETs
T RRIMECT 10, BIFE AND TYRE OF 8IT 4" {ha, Vibracors
SHALLOTTE INLET 11, DATUR FOR ELEVATION SHOWNTEM or MaL)
B2 LOCATION (Doordinates or Station} MLW
NCSP NAD 83 (USH) NB688B0 E 2187218 T3 ANUEACTURERS DESIGNATION OF DRILL
3 GRILLING AGENCY ALPINE VIBRACORE - SNELL
YALMINGTON DISTRICT 13 TOTAL NO, OF OVERBURDEN | DISTURBED L UNBISTURBED
4, HOLE NO.(As shown on drawipg itle and GAMPLES TAKEN : 5 0
) 3 .
fle numites) : SHI-V-06-03 14. TOTAL NUMBER CORE BOXES NIA
£ NAME OF DRILLER
RGBEE PACGE CRANE OPERATOR 15, ELEVATION GROUND W{}\TER N.{A
6 DIRECTION OF HoLE 18. DATE HOLE o0 2192000
VERTICAL E ) INCLINED B DEG, FROM VERT. : : -
S s 17, ELEVATION TOP OF HOLE G0 MLW
7. WATER DEPTH (BELOW ML '
’ ( b L 6. TOTAL CORE RECOVERY FOR BORING 50%
8. DEFTH DRILLED INTO ROCK 0.0 T EGNATURE OF TNEPERTOR
9. TOTAL DEPTH OF HOLE 2.7 LARRY BENJANMIN
- : B CORE | BO% OH REHARES
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE {Briting time, water Joss, depth
{Description) ERY NG weatharing, efo., i significant}
& ¢l [ kel & [
54 0o o BT T 17 WATER —
. - Time begity vibracoring: 1027 fs. —
4L 1.7 2 SECIMENT SURFACE (1.7) £ Salls descabed by LARRY BEMJAMIN, Chvi =
s ® % 1 BF - Tan, coase, poorly graded BAND 1 Engr. Tech. e
o P -
e AR DN witrace shelt ragments ‘ NOTE: TOP OF HOLE is defined as surface =
TToe e e of water and compansation s made forthe I—
pn N tige suoh that fop of hole 8 0.0 MLW -
e B e
annds B B -
= PO g si VIBRACORE BORING ==
o L Py o
s RN 55 Fram 04 o X i
TR & Py 200 Reo 127 o
e & L e
S Top of vioracors soil sampie is logged 88 | (e
e & & beginning & waler bottom, When Runls [p—
e P 80 greater than Recovery, the difference s | F—
A e ® @ 3 depicted as Assumed Not Recoversd, —
ie & 0w o -
=k R DT eeu—— > NOTE: Soils Commarcial Lab Classified in =
— & @ & % " I T3 e
_TeTele 7 Wit shelt fragments Accordance with ASTM-D2487 =
e s @ . e
=.%,%." U LAE CLASSIFICATION =
117 117 He'ete” g = iﬁ”\i“‘w 9?'-—;?? i =
it P o P 3 ERD 5 o i
- / y 8¢ - Gresnish gray, fing, Clayey SAND s o cp -
b % 3 ap -
S 4 sp =
137 3.7 o M Sh -
e / ASBUMED NOYT RECOVERED o
3/ =
o \ H =
=\ ==
s -
o ';‘ i -
= =
= =
- /i S
= / 4 -
— } =
3/ =
% J 3 :%
217 1217 O ! -
] Bottom of Hols Termingied st By, -21.7 8 NOTE Hoe termingted 2t Sand
SOILS ARE FIELD VISUALLY CLASSIFIED predeteriined depth a1 20 below .
i ADDORDANCE WITH THE UNIFIED sedimant suree e
SO CLASSIFICATION BYETEM
i
FERESs ESMIBES P DRSO IEST [EigtR=uital '




Hole No. SHI-V-09-04

DRAGICH INETALLATION SHEET 4
DRILLING LOG | soytH ATLANTIC WILMINGTON DISTRICT OF 1 SHEETS
1. PROJECT 10, SIZE AND TYPE OF BIT 4" D, Vibracore
SHALLOTTE INLET 11, DATUM FOR ELEVATION SHOWNTBM or M5
CLOGATION (Goordinates of Siation MLW
NCSP NAD 83 {USH) N 56548 E 2187 502 17, MANUFAGTURER'S DE SIGNATION OF DRILL
3 DRILLING AGENCY ALPINE VIBRACORE - SNELL
WILMINGTON DISTRICT 13 TOTAL NO. OF OVERBURDEN ; DISTURSED CUNDISTURBED
4. HOLE NO.(As shown on drawing Wie and SAMPLES TAKEN : 7 : 0
e ni : 00
fie purher) — : SHi-v-08-04 14, TOTAL NUMBER CORE BOXES N/A,
5. NAME OF DRIL
RORIE PAGE  CRANE OPERATOR 15. ELEVATION GROUND WgTER NiA
8. DIRECTION OF HOLE 18. DATE HOLE o Heno0s - 2A972000
verTical [ ImCumeEn - DEG. FROM VERT. : : -
X0 17. ELEVATION TOP OF HOLE 0.0 MLWY
5
7 WATER DEPTH ?Emﬁmm — 18, TOTAL CORE RECOVERY FOR BORING B8,
B DEPTH DRILLED INTO ROCK a4 18 GIGNATURE OF INSPECTOR
% TOTAL DEFTH OF HOLE 257 LARRY BENJAMIN
- p— - s T CORE | BLX OR RENARES
ELEVATION | DEPTH | LEGEND LLASSSF;%.,;RTE NGF MATERIAL RECOV- | BAMPLE (Driiling time, water Joss, depih
{Description} ERY N, waatharing, aic., [f significant
& B = g : 2 ! g
0.5 g8 = B TOE {7 WATER =
— Time Degn vibracaring: 1106 hrs, —
~ Solls described by LARRY BENJAMIN, Ol
5.1 51— SEDIMENT SURFACE (5,17 - Engr. Tedh. -
—%,%.%, SP-Tan coarse, poorly graded SAND with o d NOTE TOR OF HOLE i defined a8 surface 1=
—e = e trace shell ragmenis 5e of water and compensation 18 made for the T
= PP e such that top of holg B 0.0 MLW —
o BT 2 o
—_—d & H -
= PSR o VIBRACORE BORING =
=R z Fram 0.9 o 20 =
- - rom LY o 207 T
s Y PR aK Rum 20 Reg 178 A
fon B o
o R Top of vibragore sofl sample s ogged as | o
e e % peginning at water boltom, Whan Run s (&2
P PR e greater than Reopvery, the differance i —
— s 8 % ”30 depiciet as Assumed Not Recovered, S
], F & & -~
o SR N 115 e
v RAPLSR NOTE: Soils Commercial Lab Classified in |22
e oLt Avcordancs with ASTM-D2487 —
TR e @ e
. & * k) ‘g' m
2141 TN e L R 4T . ngcu&s g?ﬁ??g o
= T e gt A J3F Humber Classification o
%L T, with shell fragrments - P ap -
450 1150 Z,¢.0, 01 145 2 sp o
L% YLt BP-Tan, coarse. poorly graded SAND 3 5P -
" ® & :@ * e ‘é 22 S
i I * : -
= A e 5 NOT TESTED —
= R ’ ? NOT TESTED =
=181 B e & & 181 S
= 9 1 SM - Greenish gray, fina, Sity SAND i —
- 186 N
= 212 =
227 227 = -
o S ASSUMED ROT REQOVERED —
253
- Hottom of Mole Termingted st v, 253 .
= whtors of Mols Terminated ot Elav i) MOTE: Hole terminated at
= SOLS ARE FIELD VISUALLY CLASSIFIED predelerminad depth at 20 below -
— N ACCORDANGE WITH THE URIFIED sedimEnt surtate. =
o SLHL CLASSIFIDATION BYSYEM e
Rifs BryE3Es - ,h:h:: U O S PROMOT PR R T




Haole Mo SHLY o085
DRASIOH INSTALLATION SHEET 4
DRILLING LOG | goumy aTLANTIC WILMINGTON DISTRICT oF 1 sweeTs
1. BHOGECT 10, BIZE AND TYPE OF BT 4" Dha . Vibracore
SHALLOTTE INLET 11 DATUM FOR ELEVATION SHOWNTEM or ML)
2. LOCATION (Coordinales of Slation) MLW
NCSF NAD 83 (UST) N 56,120 E 2187 843 3 ANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - SNELL
WAL MINGTON DISTRICT 13, TOTAL NG. GF OVERBURDEN | DISTURBED TONBISTURBED
4. HOLE NO.{As shown o drawing lile and BAMPLES TAKEN : g : o
fite nurmber) SHi-V-09-05 14, TOTAL NUMBER CORE BOXES NiA
5, NAME OF DRILLER
ROBIE PAGE _CRANE OPERATOR 15 ELEVATION SROUND WATER A SR
6 DIRECTION OF HOLE 16. DATE HOLE Copoioos ¢ 22012000
3 VERTICAL INCLINED e DEG, FROM VERT,
= - 17, ELEVATION TOP OF HOLE 0.0 MLW
7 WATER DEPTH (BELOWMLYA 3‘? 18, TOTAL CORE RECOVERY FOR BORING 3%
8 DEPTH DREILLED INTO ROCK 8.0 T3 BIGNATURE OF INGPECTOR
g, TOTAL DEPTH OF HOLE 237 LARRY BENJAMIN
M W TOHE | BUX OR REVAREE
ELEVATION | DEPTH | LEGEND CLASSIFIGATION OF MATERIALS RECOV. | SAMPLE {Driling time, waler foss, depth
{Description) oY NO, weathering, ofc., if slgnificanii
] o] o4 Jaj 5 i
0.9 0, ] 60T B VATER =
=3 Time begin vibracoring: 17:08 hrs, -
e Sotis describad by LARRY BENJAMIN, il
=37 27 o SEDIMENT SURFACE (3.7} Az Engr. Tech. s
=§%4 "4 "4} SP-Tan, coarse, poorly graded SAND with e NOTE TOP OF HOLE is defined as suface =
e s » trace shell fragments *2 of water and corpensation s made forthe 5
s S tide sueh fvat top of Bole 5 0.0 MLW —
s T .y
e, B # & .
= A VIBRAGDRE BORING —
— e % % T —
m_:e@a&@e& 5 From 0.0 10 20 s
e & % - Rur 237 Reo 1458 1
e e 7 e
b RPN Top of vilwacors soil gample s logged as |52
Tie & beginning al water botllom, WhenRunis [
R P greater than Recovery, the difference 5 |
e e depicted as Assumed Not Recoversd, -
—) @ % o —
oo B B 4 3 -
s RPN BE MOTE: Soils Commarcial Lab Classified in | F5
= AR Accordance with ASTA-D2487 -
Tie e ® .
... LAB CLASSIFICATION =
130 iA0 - L4 . ks - # 130 Jat Meanbier Clessifieation .
T ,%.%,%] SP-Tan coarse peorly graded SAND with 4 * 5P i
i N @ 2 5P o
i shelt fragments A
TrLde & @ 3 SR 2
;:W £ o % - £ 4 Se P
w:: S * * M % M 5 Sha -
— & ¢ @ e
=182 1G Fomeate # & Be o
o G S84 - Gray, fins Sity SARD 5 -
T 8.7 ey
= =
~18.2 N — —
= a\ [¥ ASSUMED NOT REQOVERED —
—\ / -
=3 i —
=y o
=y =
= S
- }‘f ‘a\ o
=/ \ .
2371237 =
. ol Tarrningted v, T e
- Boltom of Hole Terminated i Blev, 28T # NOTE: Hols s :ﬁ% gg =
_ : ey g Y CLASSIFED pradetenningd depth a Galtw -
{’} i f%fﬁx FIELD \f ":;Léﬁ,zm : % 2::%%? i Sediment Sﬁﬁaﬁﬁf =
BRI BT ERE LR T TR E ORI a




Heole No. SHIY-02.08

DRAGION INSTALLATION SHEET
DRILLING LOG | goymh ATLANTIC WILMINGTON DISTRICT oF 1 sHEETS
1. PROJEST 1, GIZE AN TYRE OF BT 4" Dha, Vibracore
: SHALLOTTE INLET 11, DATUM FOR ELEVATION SHOWNTBA or M3L)
2. LOCATION (Coordinates or Station; ALY
_ NCBPNAD 83 (USH) NBB2G1T E 2187 710 12, MANUFACTURER S DESIGNATION DF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE -~ SNELL
VILMINGTON DISTRICT 13. TOTAL NO. OF OVERBURDEN ; DISTURBED TUNDISTURBED
4, HOLE B As shown on orawing itle and SAMPLES TAKEN : 5 : "]
fle nuiher) T SHI-V-09-06 14, TOTAL NUMBER CORE BOXES NIA
5 NAME OF DRILL
ROBIE PAGE _CRANE OPERATOR 1. ELEVATION GROUND WATER iR
8. DIRECTION OF HOLE 8. DATE HOLE TR0008 212012008
VERTICAL {hmMCLNED . DEG, FROM VERT, -
XL 17. BLEVATION TGP OF HOLE 0.0 MLW
W
7. WATER DEPTH (BELOW MLW) o 18, TOTAL CORE RECOVERY FOR BORING &%
& DEPTH DRILLED INTO ROCK 0.0 15 BIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 2B LARRY BENJAMIN
_ T CORE | BOX LR RETAARES
ELEVATION | DEPTH | LEGEND CLQSS{H{%’?‘TE@ ‘_?F MATERIALS RECOV- | SAMPLE (Ewiliing time, wefer loss, depth
{Dasaripton ERY RO, weosthering, et., i significant
5 s} o d a f o]
64 Y G0 TG 81 WATER
— Time bagin vibracoring, 10:53 s,
= Solls desoribad by LARRY BENJSAMIN, Civil
8.3 8543 SEDMENT SUBFACE 8,15 g4 Engr. Tech,
=* T & 5P - ?aﬂ: E‘ﬁarsﬁ‘ poorly graded SAND with 1 MOTE: TOR OF HOLE 5 defined 28 suface
e e e shall fragments 2 of water and compensation is made &y the
R tidke such hatop of hole 18 0.0 MLW
T & £ &
—d B W B
e PR . VIBRAGORE BORING
—— s s % 5
T s = ‘, Froep 0.0 o 20
P PR 8. Fu: 20 Recs 3.5
D # L3 -
o RPN Yop of vibracore soll sample is logged as
L beginring 2t water bollom. YWhan Runls
e P % * greatey than Hecovery, the difference is
s RO ’%G’ depicted 23 Assumed Not Recovered.
%% e
s AUV HOTE: Soils Commersial Lab Classified in
e R * . # R Accordance with ABTM-Dr2487
s B
e BRI o LAB CLASSIFICATION
e R pl darNumber Classification
oumd E £l &
-~ & F B 158 1 SP’
s kil - & . -l 2 Sp
e e @ 3 SP
@
TTIIie * & @ 4 S
e e % 5 NOT TESTED
e & &
—— & & &
-18.8 86 % ® = fEr]
T b Sk - Gray, fine, Sily SAND 5
— y 7 =51
19.9 198 ARSI ROTRECOUE
= f/
s B Y
ME 2 f
=
o Y
: LY
— ;’ |
=/
o }
=
=i i
281 | LY !
i Sinttom of Hole Terminated at Elev, 26,1 # ) ,
= Sottorm of Mole Terminated &t Bley, -281 8 NOTE: Hole terminated at
= SOILS ARE FIELD VISUALLY CLASSIFIED predeiernminad depth at 20" below
= M ACCORDANGE WITH THE URIEIED SEmmEnt sunses.
- SO, CLASSIFICATION EYSTEM
g%@% ?ngﬁ% GERE DRI SrYTIONG A8T ARSCY 5T ?&ﬁv’ﬁﬁy i SJS}EE‘%Q o




Hole Mo, SHI-V.-05.407

DRSION INGTALLATION SHEET q
DRILLING LOG | g6 aTLANTIC WILMINGTON DISTRICT oF 1 SuEETS
1 PROJECT 10, SIE AND TYPE OF BIT 4" Dig, Vibracors
SHALLOTTE INLET T{ DATUM FOR ELEVATION SHOWNTERM or MEL)
L LOOATION (Coordinates or Slation} ML
NCSP NAD 83 (USH) NB85778 £2185,158 T2 MANUFAGTURER'S DESIGRATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - BNELL
VALMINGTON DISTRICT 73, TOTAL NO_OF OVERBURDEN | DISTURBED TURDISTURBED
4. HOLE NO.{As shown on drawing fitfe and | SAMPLES TAKEN : 8 : 0
i ; : 00
fie number; . SHI-V-08-07 14 TOTAL NUMBER CORE BOXES NI
5 MAKME OF DRILLER Py —— A
ROBIE PAGE CRANE OPERATOR 18 ELE OUND W :
5. DIRECTION OF HOLE 18, DATE HOLE : ‘gm%jggg /2009 : aomzl}ﬁg‘ésjgaog
VERTIOAL [ ] INCUNED - DEG. FROM VERT, . -
; % 17, ELEVATION TOP OF HOLE 0.0 MLwW
CWATER DEPTH (BELOW ML .
T NATE { i - 18, TOTAL CORE RECOVERY FOR BORING 7%
8 DEFTH DRILED INTD ROCK 0.0 RN TF TNePEETOR
9. TOTAL DERTH OF HOLE 23.3 LARRY BENJAMIN
- : COBEE T BOR OF REMARRS
ELEVATION | DEPTH | LEGEND CLAbSiF{{:’ATEOS QF MATERIALS RECOV- | SAMPLE {Drifiing e, walar 038, depih
{Description} ERY NO. weatheting, elc., ¥ signficanti
E| b o d & f g
00 T 101 5.3 GuATEA =
Time begin vibragoring: 11:13 hrs, =
Solis described by LARRY BENJAMIN, Cvi &
-5.3 SENIMENT SURFACE (5,39 53 Engr. Tegh, -
SP - Tan, coarse, poorly graded SAND with | NOTE TOP OF HOLE s defired a5 suface 1=
shei fragmenis 45 of water and compensalion is mads fr ths ==
Hede such that top of hiole s 0.0 MLW —
8. VIBRACORE BORING -
2z e
55 From 0.0 fo 18 -
RBury 18 Reg 14.% N
Top of vibracore soll sample i8 logges as — .
heginning at waler bottom. When Hunis B
i1 grester than Recovary, the differenta s —
3 depicled as Assurnad Not Recoversd, -
1.5 -
NOTE: Soils Commercial Lab Classified in |1
15 Accordance with ASTM-D2487 e
4 .
TaE LAR CLASSIFICATION =
Jar Number Dizasifioation o
1 ap =
prd 8P T
* 8.0 3 ap -
" 5 4 SE -
‘ . Y] 5 sp -
-17.3 1P s 0 17 5 g o
=9 % SM - Dark gray, fine, Silty SAND B -~
— 178 T
;:: [5: fe: E
194 =
ASEUMED NOT RECOVERED e
233 =
i § Hole Terminated at Blay, 2353 8 , , ; . -
= Bottarn of Hole: Terminated at Blev. -23.3 NOTE: Hole iermmai?d =t refumsl
= SOILS ARE FIELD VISUALLY CLASSIFIED dogn e pelowsediment
— N AGOORDARNCE WITH THE UNIFIED Tarae.
= SOHL CLASSIFICATION SYSTEN
;
FEREFE T TIRS = FREFEY 4T PR ORI




Heole No, SHI-V-09-08

DIISION INETALLATION EHEET 4
DRILLINGLOG | soyrs ATLANTIC WILMINGTON DISTRICT ofF 1 sHEETS
1. PRCJECT 10, BIZE AND TYPE OF BIT 4" Tha, Vibracors
SHALLOTTE INLEY 11 DATUM FOR ELEVATION SHOWMTEM or MSLI
2 LOCATION (Courdingtes or Siation) MLW
NCSP NAD 83 (USH) N 55156 E 2188426 12, MANUFAGTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - S8NELL
WILMINGTON DISTRICT 13, TOTAL NGO, OF OVERBURDEN | DISTURBED TUMDISTURBED
4. HOLE NO. (As shown on drawing e ang | BAMPLES TAKEN : & : 4]
. :
e number) : SHi-V-08-08 14, TOTAL NUMBER CORE BOXES NIA
5 NAME OF DRILLER g
ROBIE PAGE _CRANE OPERATOR A T AL S
& DIRECTION OF HOLE 8. DATE HOLE Uon0R00s L 202012000
SO vermcal D1 INCLINED " DEG. FROM VERT, - : -
5 17, ELEVATION TOP OF HOLE 0.0 MW
TH (BEL ’ '
7. WATER DEPTH (BELOWMLYY) “iz 18, TOTAL CORE RECOVERY FOR BORING 70%
8. DEPTH DRILLED INTO ROCK 0.0 79 SIGNATURE OF INSPEGTOR
9, TOTAL DEPTH OF HOLE 277 LARRY BENJAMIN
% CORE | BuR ON HETARRKRE
ELEVATION | DEPTH | LEGEMD ng&m{fmm OF MATERIALS REGOV- | SAMPLE (Deiing tims, waler loss, depdh
{Desciiption; ERY WO weatharing, sfc., i significant)
@ 2] 4 s E] H a
G0 0.0 & GH 16 74 WATER =
—t Time bagh vibracoring: 11:32 hrs. o
o Scily descabed by LARRY BENJAMIN, Civit |
=74 Foi SEDIMENT SURFACE (717 74 tngr. Tach. .
—*,%, %] BP-Tan coarse, poory graded SAND A NOTE TOP OF HOLE s defined a8 surface £
e e & of water and compensation is made for e
o P tide such that op of hole is 0.0 MLW -
® & & T
B A a5 =
e PR 5 YIBRACORE BORIN -
e S P o
Mé@@%r@@ o From 0.0 fo 20 -
—te ® ® Rupy 20° Reo: 147 A
f— I R 4 -
e AP Top of vibracore soil sample s logoed ag 152
e & @ neginning o) waker bottom, When Run s [~
Tt grester than Recovery, the diference s {15
2433 133l s 6 @ b 38 dapicied s Assumad Not Recovered, | o
=*, *, %1 Trace shell fragments g —
== AP NOTE: Soils Commertial Lab Classified In 11—
Eo M Borordance with ASTI-D2487 -
i e @ .
= . LAB CLASSIFICATION =
= P " S Mumper Classification .
-17.0 A P PR i gi =
=,%.%.°| SF-Tan, coarse, pourly graded SAND with g ap —
T e e % shel fragmenis g i P -
g B BB a5 —
188 '?%f} o T T o 7;_’ 5 op -
% ¥ o1 Tracs shell fragments 1 8 NOT TESTED -
E ¢ & * e ¢ & E
- i L3 n.-::.-m
ZJ%%»&@@@ iy -
213 210 e o s s =
}:\\ }f ATSUMED NOT RECOVERED 21 -
=\ =
Pt B Y i .
oy e
o Y =
=y -
e / Y "
= .fi X‘-x &
= \ =
....... f Y e
274 L araL ‘ )
— Sottons of Haole Terminaied at Blav, 27 .11 )
= Bettons of Hole Tenmingisd af Blaw, 2271 1 NOTE: Hole terminated 2t
= SOILE ARE FIELD VISLALLY CLASBIFIED predstermined depth 4t 20 below -
i i ACCORDARGE WITH THE UNIFIED sediment suriace. -
= SO CLASSIFICATION S§YSTEM
ENG FORM  1n1a  crrveiS ENMONE ARS ORSOLETE FROIENE, e s 2o PHELENG,

Bt BT B W P L A A



Hole No. SHLV-08.08

DIVIBION HETALLATION GHEET | 4
DRILLING LOG | o 9y aTLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1 PROJECT 10, SIZE AND TYPE OF 81T 4" g, Vibracore
SHALLOTTE INLEY 1T DATUM FOR ELEVATION SHOWNTEM or WSL)
2. LOCATION (Coordinates or Station) BHW
NCEP NAD 83 (USf) N 57,263 E2187,186 T8 MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY ALPINE VIBRACORE - SNELL
WHELIMINGTON DISTRICT 1% TOTAL NO. OF OVERBURDEN | DISTURBED UNDISTURBED
& WOLE NOL(AS shown on drawing tie and SAMPLES TAKEN : 7 ; G
e ﬁ?’é;{i} — : SHI-V-08-09 14, TOTAL NUMBER CORE BOXES NIA,
5 NAR
ROBIE PAGE CRANE OPERATOR 16, ELEVATION GROUND wfwgﬂ N!A
& DIRECTION OF HOLE 18 DATE HOLE STAR'E%‘EIQO{)Q CQMQ;%;F;@QQ
VERTICAL [ INCLINED - DEG, FROM VERT, : :
P B——— 557 17, ELEVATION TOP OF HOLE 0.0 MLW
: TH HELOW ML s
7 WATER DEPTH (BELO ) 18, TOTAL CORE RECOVERY FOR BORING 100%
8. DEPTH DRILLED INTO ROCK 0.0 15 SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4067 LARRY BENJAMIN
. . = W CORE | BOK O IR
ELEVATION | DEPTH | LEGEND gmssmgmz@& (.}F @A FERIALS RECOV- | SAMPLE {Critling Hime, water loss, depth
{Deseription) ERY NO. weathering, fc., 17 significarnt]
4 b o d & f g
a0 0.0 BT D 507 WIATER .
=] Thre begin vibracoring U8:58 hes. —
— Soifs desoribed by LARRY BEMJAMIN, Clvil
207 207 =0 SEDMENT SURFACE 0079 7 Engr. Tach, : =
— % 1 BM - Gresenish gray, fire Silty SAND L HOTE: TOP OF HOLE is defined as suface 1=
= az of water and compensation s made forthe . =
- d E tides such that lop of hole B 0.0 MLW —
_— j » VIBRACORE BORING =
e z -
" From 4.0 ta 20 Snae
o d G Rum 200 Reo 200 ,,5
= Top of vibracore soff sample is lngged as =
-26.0 280 —d 5 0 baginring st water bollom. When Runis [£5
[ - i 3 greater than Recovery, the diference s |
= CL. - Greenish gray, lean CLAY SEE depicted as Assumed Not Recovered,
= NOTE: Sails Commercial Lab Classified In | =
o Acoordancs with ASTRED2487 m“‘“““‘“
- Y -
T - P LAR CLASSIFICATION -
— s Y s Numbsr Lignsificasion =
= 1 SM =
- S Z MOTTESTED -
— f/ 3 MOT TESTED —
- \ 4 MOT TESTED -
s - 5 NOT TESTED o
= / S 8 NOT TESTED &
— f’/ 7 NOT TESTED =
- = =
= o i
HHE f‘f_/// F) e
=l B8 .
=/ =
_— - .
= / X, 5
T i o
sy
r-f/ EE =
o e -
= =
07 lavr = =
e H 5 of e sresipbe o . 78 o
= Bodterys of Meds Tormingted af Bley, 407 NOTE: Hg%a termiatad &t =
i SOILE ARE FIELD VISUALLY CLASSIFIED predetenined dRpth 4t U Lelew
= N ACGOROANCE WITH THE UNFIED SRGITISM SUnAcE. -
i SO0 CLASBIFICATION SYSTEM o
RIS R IRRE P :ﬁ PROLIENT PO RO i




Hole Mo, SHIV-09-10

DIVISION INETALLATION SHEET q
DRILLING LOG | soyyp ATLANTIC WILMINGTON DISTRICT ofF 1 SHEETS
1 PROJECT 10, SIZE AND TYPE OF BIT 4" fia. Vibracors
SHALLOTTE INLET 11, DATUW FOR ELEVATION SHOWNTEAS or MSL)
2. LOCATION (Coorinstss or Staton) MW
NOSP NAD 53 [USK) N 574685 E 2187333 17 MANUFAGTURERS DESIGNATION OF DRILL
2 DRILLING AGENCY ALPINE VIBRACORE - SNELL
WILMINGTON DISTRICT 13 TOTAL NO, OF OVERBURDEN ; DISTURBED TUNDISTURBED
4. HOLE NG (As shown on drawing e and | SAMPLES TAKEN : g : G
fiie number) : SHI-V-09-10 14 TOTAL NUMBER GORE BOXES A
§ NAME OF DRILLER 15, ELEVATION GROUND WATER MNiA
ROBIE PAGE CRANE OPERATOR : : .
&. DIRECTION OF HOLE 15, DATE HOLE ﬁ STAR“!:";Z&GGQ : COMPEE}?OGQ
VERTICAL FiNcLINED ol DEG, FROM VERT. : : -
: —— e 17, ELEVATION TOP OF HOLE 0.0 MLW
7 WATER DEPTH (BELOW ML) S 18, TOTAL CORE RECOVERY FOR BORING G4%
8 DEPTH DRILLED INTC ROCK 0.0 TS EIGHATURE OF HEPECTOR
g, TOTAL DEPTH OF HOLE 249 LARRY BENJAMIN
T COnE | BUR UR BEGARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drdling time, water (035, depih
(Destyiphion) ERY MO, waathering, oo, ¥ significant}
2 3 o] o] & o
G e GO T0 AT VIATER ——
= Time begin vibracoring: 09778 hrs. -
= Sells desoribed by LARRY BENJAMIN, Uil 12
459 49 — SEDIMENT SURFACE 14.9) s Ergr, Tech. -
i Y %1 BM- Gray, fne Siity SAND L NOTE: TOP OF HOLE s defined 85 surface |5
-E8 59 — g4 of water and compensation s made forthe . =
Tt %, 8P - Tan, coarse, poorly graded SAND with 2 tide such that fop of hole is .0 MUW -
e e, shell fragmenis &4 -
iend B @ I
= LIRS VIBRACORE BORING —
P a7 % ® 2 From 04 o 20 A
o RV N 5o fum 20' Reo 18,8 o
- & @ A e
pors S o Tup of vikvasore soll sample s logged as 10
— B B : beginning st water botiom, When Runis [ Eme—
—® R ¥ greater than Becovery, ihe difference is |~
s PR dapicted as Assumed Not Recovered. —
E # ® LI ® g
—, ¥ o *,7 MOTE: Solls Commercial Lab Clessified in (T
T e s e Accordancs with ASTM-D2487 —
~12.9 13,9%5%@ & % g oo
= 1] SM- Gray, fine Silty SAND T LAB CLASSIFICATION =
P ‘ Jar Buniber Classificution -
= . i S =
= i85 z SP-88 f—
= 5 3 SP-5M -~
- 18 4 SM -~
" 5 5 =
v 4 = ) 5 B =
03 : T : 7 NOT TESTED =
M - Dark gray, elesiic BILY g HOT TESQTED | -
-15.4 18 o
SP - White, coarse, poorly graded SAND =
with wood [ .
204 o =
Jose T B - Grey, T Sty BAND g -
— <1 ASSUMED ROT RECOVERED
248 248 T T
R Tinten of Moie Termngted i, T g i
= oticen of Hole Terminated at Elav. 248 8 NOTTE: Hols ferminated 2
o " 30 haton
— SOILS ARE FIELD VISUALLY CLASSIFIED e P s 20 aeiew
= 1M ACCORDANGE WITH THE UBFIED snt shrace.
i SOAL CLASSIFCATION BYETEM
gﬁ@ gi}g%ﬁ & 4T Es DREE AR PN DTIANRIS A DED MBS ST ;}SQ;E{:\.‘; [ § H{'}i’“ ?g?}«




Hole No. SHI-V-08-11

DIVISION IMSTALLATION SHEET 1
DRILLING LOG | soutHATLANTIC WILMINGTON DISTRICT oF 1 sHEETS
1 PROECT 10, SIFE AND TYPE OF BIT 4° Dia, Vibracore
. SHALLOTTE INLET 19, DATUR FOR ELEVATION SHOWNTB or MEL)
53 2. LOGATION (Coordinates oF Siation) MLW
NCSP NAD 83 (USH) NB7368 E 2187 577 2 ANUEACTURER'S DESIGNATION OF DRILL
3 DRILLING AGENCY ALPINE VIBEACORE - SNELL
WILMINGTON DISTRICT 3. TOTAL NO. OF GVERBURDEN | DISTURBED TUNDISTURBED

4 HOLE NG (45 shown on drawing title and
fila numbar;

Hi--08-11

SAMPLES TAKEN . 5 : 0

%FHE:H I% Hii !HiHHgiH

14, TOTAL HUMBER CORE BOXES MiA
5. NAME OF DRILLER
ROBIE PAGE CRANE OPERATOR 15, ELEVATION GROUND ngER !\EEA S
& DIRECTION DF HOLE 16, OATE HOLE : STARTED ; COMP
VERTICAL I NCLINED - DEG. FROM VERT 37472009 3/4/2009
o B— — |17, ELEVATION TOP OF HOLE 0.0 MLW
7. \WATER DEPTH (BELOWMLY) §_23 18, TOTAL CORE RECOVERY FOR BORING H2%
8 DEPTH DRILLED INTO ROCK 0.0 78, SIGNATURE OF INSPECTOR
4. TOTAL DEPTH OF HOLE 252 LARRY BENJAMIN
s % CURE | BOX OR REMARKS
ELEVATION | DEPTH | LEQEND CLASS;F?(EA??G?\(E {?? MATERIALS RECOV- | SAMPLE Dritting e, waler iss, depth
1Desoription} ERY NOY. weatherkig, eic., /f significans)
-] ) j i @ i o
k! 5.0 - G0 10 5.2 WATEN
— Ty begin vibrecoring: 10:40 birs,
pan Soils described by LARRY BENJAMIN, Civil
52 N SEDIMENT SURFACE (877 5o Engr, Tech.
=%.%. "] SP-Tan, coarse, poorly graded SAND with ! NOTE: TOP OF HOLE is defined as surface
—ie & ¢ shell fragments a7 of water and compersation |s mads for the
= PR tide such thal lop of hole is 0.0 LW
—— B % %
— & k) L3
e PR o VIBRACORE BORING
e # & 4 ]
s R From 0.0 to 20
o ® 9 @ a5 ’ y i R
-84 B Run: 20° Reg §2.4 =
LT, %, Trace shell fragments Top of vibracore soil sample is iogged as
g e @ beginging at water bottom, When Runis
= PR 4 greater than Recovery, the différence is
o T 3 depicted as Assumed Not Hacovered,
Pt * * * #® * L3 1.8
B R NOTE: Soits Commercial Lab Classified in
o R Acoordange with ASTMD2487
ettt @ @ @&
i B d & 4
= PO . LAB CLASSIFICATION
o 4 Jar Wumbar Clazpifioaton
o B N -
-5 0 150 ~4 & =2 =% [ER 1 sp
& & @ s E
= s o BF-Tan cossse poorly graded SAND 2 5P =
—ie e s 3 e
_~: . 2 - & N & 4 g
—_ & % 5 S?ﬁ
b 1 & & 47 4
7.8 176 e e e” g
- / ASSURMED HUOT RECOVERED T
s Y /
ey /
hou Y H
= \ 7
= o\ o
=/ =~
= -
3 A oy
] F
= E e
= &
= \ =
2/ =
=N =
- Y o
B2 25,2 - -
o £ rrrof M mingted al Bley, 282 0 -
= Bottors of Hole Tarminalsd gt Blev, 252 8 NOTE: Hole termingted 4t
= SOILS ARE FIELD VISUALLY CLASSIFIED predoiermings deph t 20 beiow =
B i mﬁa‘:fém?@aa WETH THE UNIFIED G SUTas L
= S8 CLASSIFATION BYSTEM -
Cnirt Erarhag M,WMM TR

P HOGLE NG



Hole No. SHI-V-08.12

I;%i%%m{%iiiilﬂiilii

HEEHE%’iiiiiiéiiiiiii[?m!nH!}5EéE1§§i§i;i§21§liiii%lii&%i

;% H;ié@%ilingHHi;lelHSiHH‘H ii%l!l%l%i!

DIVIGION HSTALLATION SHEET 1
DRILLINGLOG | ooim aTLANTIC WILMINGTON DISTRICT OF 1 sHEETS
. {1 PROJECT 10 BIZE AND TYPE OF BIT 4" Dia, Vibracors
BHALLOTTE INLET 11, DA TUM FOH ELEVATION SHOWNTEM or M3L}
S 3 LOUATION (Courdingtes or Stalion) LW
NCSP NAD 83 (USf) N53455 E2,187870 15 MANUFACTURERS DESIGNATION OF DRILL
3 DRILLING AGENCY ALFINE VIBRACORE -~ SNELL
WALMINGTON DISTRICT T3 TOTAL MO, OF OVERBURDEN | DISTURBED CUNDISTURBED
4, HOLE MO, f4s shown on drawing Gile and SAMPMLES TAKEN : g : 0
e 7 N Y »
e aumber) : SHIV-08-12 14, TOTAL NUMBER CORE BOXES MIA
5. NAME GF DRILLER
ROBIE PAGE _CRANE OPERATOR LA A LS - L L S—
& DRECTION OF HOLE 15 DATE WOLE 14/2009 B4I2009
] VERTICAL {HNCLINED " OEG, FROM VERT, . -
5E 17. ELEVATION TOP OF HOLE 0.0 MLw
) H B
7 WATER DEPTH (BELOV/ ML) ] 18, TOTAL CORE RECOVERY FOR BORING 7%
8. DEPTH DRILLED INTO ROCK o0 5 SIGHATURE OF MSPELTOR
5, TOTAL DEPTH OF HOLE 2.8 LARRY BENJAMIN
n Y eDRE | BOK OK REMANE
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV. | SAMPLE (Drling time, water loss, depth
(Bescription ERY MO, waathenng, efc, i sigrificant)
a ] ¢ d ] H ]
0,0 6.0 o B0 1D 125 WA TER
= Time bagin vibracoring: 1144 hres.
= Soils descrbed by LARRY BEMJAMIN, Ondl
125 125 — SEDIMENT SURFACE (1250 128 Engr. Tech
—= # e ? o G Gra;f, coarse, poorly graded SAND with - ! , NOTE. TOP OF HOLE is dgﬁﬁ&d &s surface
e + & shefl fragmants 30 of water and compensation i made for the
i PR ficde such that top of hole s 0.0 MLW
— . & . * s &
M@@@e@t WIBERCORE BORING -~
""""; . . IBRALORE BORING
= E From 0.0 to 200
THe w ow 160 Run: 200 Ree 17,3
g L 1
e AP % Tag of vibracore soil samples is logged as
e e ® beginning at walsy boftom, Whan Run s
e PP 18 grester than Recovery, the difference is
e e 3 depicted as Assumsd Not Recovered.
TEte e % Wy
-18.7 197 3% % ¢ wr HOTE: Sails Commarcial Lab Classified in
s M SP-S4 - Gray, fine, poorly graded Silty 4 Accordance with ASTM-D2487
4 le w - SAND 2?,2‘.:
210 [200 Ze _ _ : : , 1.0 LAS CLASSIFICATION
o= Sha ~§:§ray, fine, Slty BAMD with shell 2 o Mo Crassioution
220 22.89 i T fragments L35 5 ap
527 q 3 g {1 BM - Gray, fine, Sty SAND 2 P
With shell fragments 3 S
-23.7 | - 4 NOT TESTED
RAH . Dark gray, elastio ST & 5 NOT TESTED
S-S g MOT TESTED
254 953 7 MOT TESTED
ShE - Gray, fing, Silty SAND 7 g NOT TESTED
<280 B
G- Dark gray, lean CLAY E]
mE
248 2GE ’/*‘
e "\, f/’ ASBLURMED HOT RECOVERED
u_ﬂg “‘a_}{;j
e P
AN
-E25 2E o ™,
o torn of Hote Temingt oy, 326 0 . Lo
= Hodtom of Hote Termninated gt Elav. -3 NOTE: Hole ferminated at
= SOILE ARE FIELD VISUALLY CLASSIFIED predetermined depth &t 20" befow
= N ACCORDANCE WITH THE UNIFIED Eouimen sunace.
o SO CLABRIFHZATHN 8YSETEM
%i'?@j@ ?5‘3%?@ AERRL oot IS ETETIONG ARE MBI TR ?‘ﬁ;r{)ﬁjg{s{;;?’ P T R E HLE NG,

FRE O3 % F PSRN o



Hole No, SHI-V-02.13
DIWVISION IMETALLATION SHEET 3
DRILLINGLOG | soytH ATLANTIC WILMINGTON DISTRICT oF 1 sheeTs
1. PROJECT 10, SIZE AND TYPE OF BIT 4" Dila, Vibiracore
SHALLOTTE INLET 11, DATUM FOR ELEVATION SHOWNTEM or MSL)
2. LOCATION (Coordinatas or Slation) MLW
MCSP NAD 83 (USH) N54056 E 2187 888 12 MANUFACTURER'S DESIGNATION OF DRILL
3 DRILLING AGENGY ALPINE VIBRACORE - SNELL
WILMINGTON DISTRICT 13. TOYAL NO. OF OVERBURDEN | DISTURBED T UNDISTURBED
4, HDLE NO.(As shown on drawing Hife ang SAMPLES TAKEN : 8 ; 0
file aumber) SHI-V-08-13 14, TOTAL NUMBER CORE BOXES NIA
5. MAME OF DRILLER
ROBIE PAGE__CRANE OPERATOR L O ALaS—
& HRECTION OF HOLE 18, DATE HOLE . V4/2008 : 2/4/2008
=0 VERTICAL INCLINED e DEG FROM VERT.
L ! 17. ELEVATION TOP OF HOLE 0.0 MLW
7. WATER DEPTH (BELOW MLW) 3'63 18, TOTAL CORE RECOVERY FOR BORING Fi%
8 DEPTH DRILLED INTO ROCK 0.8 16, GIGNATURE OF INSPECTOR
4. TOTAL DEPTH OF HOLE 238 LARRY BENJAMIN
5 e ; = S CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND Gm&smc{ﬁ%@ﬁ; {.}F E?ﬁ?x‘%‘ERéAL:; RECOV- | SAMPLE {Drilling fme, water R8s, depth
{Desoription ERY HO, weathering, oo, If significant)
a ] [ d @ i g
0.0 2.0 GO 10 4.8 WATER =
= Tirne begln vibracoring: 11587 vs o
— Soils described by LARRY BENIAMIN, Civil —
-3 8 38 = SEDRMENT SURFACE (3870 4 Enge. Tech, e
——J*.*,%,1 3F-Tan, coarse, poorly graded, SAND i NOTE TOR OF HOLE Is dafined a8 surface T
—je & @ 41 of water and compensation is made for the I
s P telp siech that iop of hole s 08 MLW o
= e e @ -
— L s k4 . S0 e
D : VIBRACORE BORING =
Lo o & & -
e RPN ’ From 0.0 to 20 —
e e e Rum 200 Reo 14.F -
i - & 7 _m
a8 ag e e s Top of vibracore soif sample is logged as i
' S e PP 5 " Y baginning at water bottorm, When Run s &2
e SP-3M - Grayish tan, fine to medium, poorly & areater than Recovery, the difererce is 5o
—is = graded, Sity BAND 8.t depicied as Assumed Net Recovered. 18
‘m_‘i'“‘t @& @i O x"“‘""‘
s "o NOTE: Soiis Commercial Lab Classifled in |~
pa P Accordance with ASTM-D2487 -
-11.8 R 115 -
_.,,,'"'“ﬁu,,H: % R - N ® " SF - Tan, coarse, F}QGT%? Q?adﬁ{gv_ SAND gj(l AR CLASSIFICATION EW
= DR e Ja Humber Ciassification =
e & @ s 4 o e
Ze N # Tet 5 2 S8 =
— - ! SP o
= & . ® . & . 14,0 4 ap g
ap— * % * @ * & 3 SF L
o L 7] P s
— % . ¥ B <Y b
o e, g —
e LR 15.8 -~
JUS— % ® 0§ AN—
& & & ::
-47 g T P —
— A ABSUMED NOT RECOVERED —
A i -y
] %‘k / —
S\ / =
=8 —
= VAN =
aw: ;j k! Ao
=/ —
=Tl =
ERE R P 4 -
= tom of Hole Term Eiav, 235 1 =
— Bottom of Hole Terminated &t Elev, -23.8 NOTE: Hoie ferminated at =
N e Fo e § a7
OIS ARE FIELD VISUALLY CLASSIFIED pradetermined dopth 2120 felow =
N ﬁ%iﬁu@ﬁfﬁﬁ”‘%(ﬁ B ”g"i’*i T""%E }NEW%{} seLent s -
SO CLABRIFICATION SYSTEM —

hEFE ESESRR s

PROJECT {HOLE MO



Hole No, SHI-V-08-14

DRAISION THETALLATION SHEET 4
DRILLINGLOG | southaTLANTIC WILMINGTON DISTRICT oF 1 suests
T PRGIECT 10, SIZE AND TYPE OF BIT 4" Dia, Vibracors
SHALLOTTE INLEY 11 GATUR FOR ELEVATION SHOWNTEM or MSL)
2. LOGATION (Coordinates or Station) MLV
NCSP NAD 83 (USft) N 53,881 E 2187642 T ENUEACTURERS DESIGNATION OF DRILL
5 FHRILLING AGENCY ALPINE VIBRACORE - BNELL
WALMINGTON DISTRICT 13, TOTAL NO. OF OVERBURDEN | DISTURBED CUNTEETURBED
4. HOLE NO.{4s shown on drawing e and SAMPLES TAKEN : & ; g
fite number) : SHI-Y-09-14 14, TOTAL NUMBER CORE BOXES NA
5. NAME OF DRALER -
ROBIE PAGE CRANE OPERATOR 15 FLEVATION GROUND WATER RNA
CSTRATED TCOMPLETED
5. DIRECTION OF HOLE 16, DATE HOLE : A
GO VERTICAL [} INCLINED " DEG, FROM VERT 2 3/4/2009 : 3/4/2009
TT— - 147, ELEVATION TOP OF HOLE 4.0 MLW
7. WATER DEPTH (BELOW ML 6.6 18, TOTAL CORE RECOVERY FOR BORING B4%,
8, DEFTH DRILLED INTO ROCK ¢ 5 EGNATURE OF INSPECTOR
9. TOTAL DEFTH OF HOLE 268 LARRY BENJAMIN
- TOHE | BOW OH REMARRES
ELEVATION | DEPTH | LEGENMD CLASSEH{%AT%O& {f? MATERIALS gECQ\f~ SAMPLE {CGrilfig fime, water fogs, deplh
{Lescription) Ery NC3. weathering, Bic., ¥ significant)
a 2 < g e { [+
4.4 80— GO0 TO 6.6 VIATER =~
= Tirne beghn woracering: 12:17 s, -
_= Sails descrived by LARRY BENJAMIN, Chat =
.5 68 =5 SEDIMENT SURFAGE (88" -~ Engr. Tech =
—4® %%, | BF - Tan, coarse, poorly graded, SAND with o NOTE: TOP OF HOLE js defined as surface | ——
EE trace shell Fagments of water ared compensation ls made forthe £
s P S such that tap of hole 7 0.0 MLW =
iy :':-
— & F B s -
THele " 5 VIBRACORE BORING e
Ti ow # e o e
I L SR N % From 0.0 to 20 -
e & » Rur 207 Rew 128 -
i B 94 (3 S
o RN 3 Top of vibracore sof sample s lagged a8 | b
—e & # E begpnning al waler boltorms, WhenBunls (i
s AR gremier than Recovery, the diffsrence s (50—
Jonis depicied as Assurmad Not Recovered. -
— L4 L .‘[3 €:€' ;'",:____
i L & e
o RPN Py NOTE: Seils Commarcial Lab Classified In | 1
—— B ® Accordance with ASTM-D2447 o
g & £ - L3 o # 1 m
e P w LAR CLASSIFICATION —
B0 180 Tetate" e Jar Hugmher Classifioation —
. T Tl BP - Tan, coarse, poorly graded SAND with ; gg —
TR 170 =4 = & = shell fragments s 3 SP.SM —
o SHE - Gray, fne, Sy SAND é -
= j? = ‘ﬁ’ Sp —
= 5 sp ==
= 5 SRS —
~19.4 10,47 ——
Bl ASZUMED NOT RECOVERED =
=R =
= L -
N B O e .
=y =
e ‘< -
/ =
T f; \”z o
EV =
285 | 268 =/ \ =
ortt of Mole Tervinaied & Fley, 288 o , i =
Wi Botorn of Hole Teminated at Bley, 288 & NOTE Hole terminatad at
e renotor =t s by P ol e
..... = SOILS ARE FIELD VISUALLY CLASSIFIED predetamined depth at 20" belew =
o N ACCORDANCE WITH THE UNIFIED BROETEE BTRCD. -
: SO CLARSIFIGATION BYSTEM =
ENG FORM 4098  pooinoe cnenmus ABE NRs £T5 BREECT o et e [RGLERG. .




Hole No, SHI-W-0%.158

] DRABION NETALLATION SHEET 4
DRILLING LOG | 5o ATLANTIC YALMINGTON DISTRICT oF 1 swEETS
1 PROJECT 16, BIZE AND TYPE OF BIT 47 Dig, Vibracore
SHALLOTTE INLET 11 DATUM FOR ELEVATION SHOWNTEM or MSL
2. LOCATION (Conmdingias of Station) BALWY
NOSP MNAL B3 (LUSH) NB3 878 E 2188075 12 MAHUFACTURER'S DESIGNATION OF DRILL
5, DHLLING AGENCY ALPINE VIBRACORE - S8NELL
WILMINGTON DISTRICT 13. TUTAL NO. OF OVERBURDER | DISTURBED TUNDISTURBED
4. HOLE NG jAs shown on drawing filfe and © GAMPLES TAKEN : 5 :
i mumber) : SH-V-08-15 14, TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
T
ROBIE PAGE _CRANE OPERATOR 19 ELEVATION RO R T
& DIRECTION OF HOLE 18. DATE HOLE U alap008 0 3/4/2009
(52 VERTICAL INCLINED o DEG. FROM VERT, . :
- —— : 7. ELEVATION TOP OF HOLE 0.0 MLW
7. WATER DEPTH (BELOW ML) 3'2! 18, TOTAL CORE RECOVERY FOR BORING 3%
% DEPTH DRILLED iNTO ROCK HRY o EIONATURE OF INBFECTOR
9. TOTAL DEPTH OF HOLE 232 LARRY BENJAMIN
P = W TORE | BOX DR REMARFEE
ELEVATION | DEPTH | LEGEND CLASBIFICATION OF MATERIALS REGOV. | BAMPLE (Driling fims, water i085. depth
{Description) ERY NE3 wagthering, el iF significantl
a [+ Z b4} & H el
[iRe 8.8 - 0.0 TO 3.2 WATER -
s Tirne begin vibracoring: 12:49 brs, maaas
= Soils described by LARRY BERJAMIN, Ol 0
-32 3 2 SEDIMENT SURFAGE (3.29 2 Engr. Tech, e
Pt L% 1 BF - Tan coarse poorly graded, SAND L HOTE: TOP OF HOLE is defined as surface
s L A b of water and compensation is made for e [
o DI tide such that top of hole Is 0.0°MLW o
——k o & 4 -
= AR = -
e PV L VIBRACGORE BORING =
[ a8 -y
P A S From 0.9 fo 20 -
m.____: s & % Run: 24" Rac 145 e
s BN -
I RPN a4 Top of vibracore soff sample B logged as [b—
s I 3 peginnirg st waler botiom, When Bun g (22
e ® 5 & * EA greater than Hecovery, the difference is -
T e e w depicted ag Assumed Mol Recovwared. o
— * & * ® ® ® ALY “’"’_...."‘m
T 4 NOTE: Soits Commercial Lab Classified in | [
= AR 0.5 Acoardance with ASTA-D2Z48Y ol
i & ———
—t o @ LT
E P P g LAB CLABBIFICATION =
T PR H dar My Classification -
e e E 1 g =
e & & 2 SF’ ?
e PP o 3 ap -
O & & & A A
— L a8 4 gg e
=LoELRLY g 5 -
e PR 5 SR N
e 3 "l
p— R & L3 i
——de % @ S
— L = £ e
J—! L - -
e & # 3 e,
’i? ‘?, —l & k3 :
ADBUMED NOT RECOVERED —
Bottom of Hole Terrminated 28 Blay, 32 # NOTE: Hole tarminated s =
) ) . . o pregetarmingd degth 21 20 halx o
SOILS ARE FIELD VISUALLY CLASSIFIED e Jew E L, =
M ACCORDANCE WITH THE UNIFIED = Bl o
S0E CLASSIFINATION SYBTEM —
TERIOE AVEIBE - o o o I SRS | HOLE NG,




;}‘zi Eaéf a’%?ti?i E% i?} § i HPHii!;ll-}HHiH!?i!HEiiﬁﬂ!iiii; éHgH!EiHii|§§§%{§Hi,i!%!i!3!%;%§iE!%%i%}i%%%]fii%j

Hole No, BHIV08.18
DIASION NSTALLATION SHEET 1
DRILLING LOG | souTH ATLANTIC WILMINGTON DISTRICT oF 1 sheeTs
. PROJECT _ _ 0. SIZE AND TYPE OF BIT 4" Dhia. Vibracore
_ SHALLOTTE INLET T DATN FOR CLEWA [TOM SHOVE TBM or MSL)
2 LOCATION (Coordinates or Station) MW
NCEP NAD 83 (USH) N54082 E 2188645 17, MANUEACTURERS DESIGNATION OF DRILL
3, DRILLING AGENCY ALPINE VIBRACORE - SNELL
WAELMINGTON DIBTRICT 13, TOTAL NO. OF OVERBURDER | DISTURBED | UNDISTUREED
4 HOLE NO._fAz shown on drawing e and SAMPLES TAKEN : 8 : g
HE THIET] e b o
Ve numbes) Hi-V-09-16 14 TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER . e e Ty
ROBIE PAGE CRANE OPERATOR 18 ELEVATION GROUND WATE _
B DIRECTION OF HOLE 16, DATE HOLE P anoos " aan00e
VERTICAL D] INCLINED — DEG. FROM VERT.
T 17. ELEVATION TOP OF HOLE 0.0 MLW
7. DEPTH (BELOW ML .
WATER ¢ ) - 18. TOTAL CORE RECOVERY FOR BORING 88%
8, DEPTH DRILLED INTD ROCK 0.0 TS EERATURE OF NEPEETOR
g, TOTAL DEPTH OF HOLE 238 LAREY BENJAMIN
FIOAT . L LORE | BOA LR R
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Criting fime, water Joss, depth
. ‘aD%fﬂgﬁﬁmﬁ BRY m?. weathering, efc., if signiicant
78 IR T TO T8 WATER =
= Tirse hagin vibraooing: 1318 hrs.
— Soils described by LARRY BENJAMIN, Civl
-3.8 38 5 SEDIMENT SURFACE 3.8 ag Engr. Tech.
T, %, %, SP-Tan coarse, poorly graded, SAND ] NOTE; TOF OF HOLE is defined as surface
i e e 4 of veatter ard comnpenisation s made o e
e P tide such that 10p of hole is 0.0 MLW
e * S * @ * [ Xed
TSt ] VIBRACORE BORING
s B S 8.5
AT LR, From 0.0 & 20
—le # s Rym 20 Rec 135
——— $ B #
e AP 8.5 Top of vibracore soil sampie i= logged as
e LR IR 3 beginning al waler botiom, When Runis
o PR S 27 greatar than Recovery, the difference is
o WL " depicted as Asaumed Not Recovered,
T e e @
b RPN 148 MOTE Solls Commarcial Lab Classified in
o N b . @ * 4 Accordancs with ASTM-U2487
s s @ g
= IR LAB CLASSIFICATION
-13.48 A0 T % & & 1347 Jar Mumbsr Ciassfication
e AR SP-GM - Tan, fine, poorly grated, Sy 5 1 S
e SR SAND 135 z SE
B &
e el d 3 e
= P 5 4 S8
g A0 a 5 &
e 155 g 5.5
e e
— #
17.3 =
— A ASBUMED NOT RECOVERED
et } ;
1 ;
aﬁ_ f
=\ /
= %
=-A
— Ig i
[ \‘
= I
. i \
=y .‘
i y
~ga 8 FER S :
- Bottom of Hols Tervingted gt Bley, 23848 OTE o
o TR ol terninaied ot
— SOILS ARE FIELD VISUALLY CLASSIFED i’ edeiermined depth at 20 belaw
= iN ACCORDANCE WITH THE UMIFIED SeSImEnt SurtEee.
" SO DLASBIFICATION BYGTEM
ENG FORM 4238  pomants £nmiouNs ARE DRSO ETE PROJECT e s e [FOLE NG,



Hole No, SHI-V-08.17

H %H%Siiii?{i% i{S

DRASION INETALLATION BHEET 4
DRILLING LOG | goymu aTLANTIC WILMINGTON DISTRICT oF 1 segErs
1, PROJECT 10, SIZE AND TYPE OF BIT 4" Dia, Vibraoore
SHALLOTTE INLET 11 DATUM FOR ELEVATION SHOWNTEM or M51)
2. LOCATION (Coordinates or Sialion) MW
NCSP MAD 83 (USH) N 84511 E 2187018 T3 ANUEACTURER'S DESIGNATION OF ORILL
3. DRILLING AGENCY ALPINE VIBRACORE - GNELL
WILMINGTON DISTRICT 13 TOTAL MO, OF OVERBURDEN | DISTURSED TUNDIBTURBED
4. HOLE NO.{As shown on drawing itk and SAMPLES TAKEN : 8 ; s
Hle number) SHEV-09-17 14, TOTAL NUMBER CORE BOXES NA,
5, MAME OF DRILLER p
ROBIE PAGE _CRANE OPERATOR 2 L ATION RO e NB s
& DIRECTION OF HOLE 16, DATE HOLE . 3/4/2009 : 2412009
[SE1 VERTICAL I 1INCLINED i DEG. FROM VERT.
= 17. ELEVATION TOP OF HOLE 0.0 MLw
7. WATER DEFTH (BELOWMLW, 5 ' 18. TOTAL CORE RECOVERY FOR BORING 57%
B DEPTH DRILLED INTO ROCK G0 78 GIGNATURE OF INSPEGTOR
9. TOTAL DEPTH OF HOLE 207 LARRY BENJAMIN
By CLOWHE | BOR O HEVARKS
ELEVATION | DEPTH | LEGEND WSSW{*‘T*S?‘% OF MATERIALS RECOV- | SAMPLE (Drfiing time, vealer [oss, dept
{Description) ERY NED. weathering, &lc. if significant
a 5] o [+ ) H o
&0 0= ST ET VETER
o Tirne begin vibracoring: 1357 hrs
o Soils desorited by LARRY BEMJAMIN, Clv
57 5F — SEDIMENT SURFACE (5.7] 57 Enge. Tech,
~H% %% ,1 SP-Tan, coarse, poorly graded, SAND with NOTE: TOF OF HOLE i defined as surfacs
de = @ rave shel fragments B of water and compensation is made for the
B PR fide such that inp of hole is 0.0 LW
: & & &
e s @ 50
= PP 2 VIBRACORE BORING
v DI I I 8%
B AP From 0.0 I 18
s @wé@@e Run 18 Reg 88
oo D 2NN T i
Eos R N 3 Top of viracors soif samptz i3 legged a3
v P 0.5 begirning a1 water botiom. When Hun s
o P N % * greater than Reoovery, the diference is
e s e depicled as Assurmed Not Regovered,
i B W
e B 2
=147 127 s o » 127 . . : ”
- ” HOTE: Soils Gommercial Lab Clagsified in
132 32— B B B | MH - Dark gray, elastic ST with shell B 4 Accordance with ;STM@%E?
s AN fragmenis 8
4.3 14 d e S8 - Tan, coarse, poorly graded, SAND 134 L AR CLASSIFICATION
- Y / ASSUMED NOT BECOVERED Jdar Mumber Classifiration
e / 1 spP
= A z se
i \ f 3 5p
4 St
~= 5 SP-S
-~/ \\
=/ \
—==i/ \\
207 207 o
[ o 1 i : 3 H - X
" Bottom of Mole Termingted st Blgy, 207 # NOTE: Hole terminated at refusal
N R Jenth ot 159 below sediment
= SOILS ARE FIELD VISUALLY CLASSIFIED depth at 15" batow sedimen
o 1M ACDORDANCE WITH THE minace.
- UMIFIED S80I CLASBIFICATION
= SYSTEM
T N ATy THOLE MO,




0

PERCENT FINER BY WELSHT

a0
3%
i 10 i 9.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
Sarnple Mo, Dspth Classification Araa Shallotie Inlst
3 7.8-B.4 Oiive gray poorly graded sand with few shefls, 5P CATLIN Geotachnical Laboratory

£.6% shelis

Boring No. BHEV-08-1

Date 41282008




LR

Q03

Her

3

PERGCENT SINER BY WEIGHT
o} ok

i Witimetars

HETe

g
e
{5 i
Y0 15 1 0.1 .01 04301
GRAIN SIZE N MILLIMETERS
Sarmnple Mo, Dapth ClagsHication Area o Shalictie Inlet
# L0115 ive gray poorly graded sand with trace shells, 8P CATLIN Geotechnical Laboralory

4.8% shalis

Boring Neo. SHEV-08-1

Diate 42912008




R

PESCENT FINER BY WEIGHT

i
it
1
iy .01 0001
GRAIN SIZE N MILLIMETERS
Bample Mo, Eheapith Classification Area Shallotte Iniai
4 140145 Oifive gray poorly graded sand with trace shelis, 5P CATLIN Geotachnical Laboratory

1.9% ghells

Boring No. SHIEV-08-1

Date 422009




L aT
TS

s

Pl

o

PESCENT FIRER BY WEIRNY

OF
!
100 10 i 0.1 6.01 0,001
GRAIN SIZE 1N MILLIMETERS
Sample Mo, Drapsth inasification Area Shallotie Inlat
4 15.4-15.8 Oiive gray clavey sand with trace fine gravel, 80 CATLIN Geotechnical Laboratory

Horing No. SHEV-08-1

Diate 4292008




3

=

[l

PERCENT FINER BY WEIGHT
& & >

b
s

e
it

04 ' 0.07 .001
GRAIN SIZE IN MILLIMETERS

G 14 1

Sampie o, Lepth {lassification LArea Shallotte Injet

CLICATLIN Geptechnical Laboratory
“1Boring No. S V-08-1

5 1PE184 | Olive grayWei

Date A29/2009




e —— iz, Spndard Sheva Gpening i Willmeters

i

i

a0

14 1 0. ' 0.01 0.001
GRAIN BIZE N MILLIMETERS

Saraple No, Erepth Classification Ares Shallotte Inlet
g 1R R Dive gray poonly graded sand with little shells, BP CATLIN Geotechnica! Leboratory
16.5% shalis Boring No. Bhil00-2
Dl 42912009




160

0

ENT FINEE BY WEIGHT

w3

PEH

iy by Willtmelars

5!

0

1 o1 4.1
GRAIN SIZE IM MILLIBIETERS

0081

Sarspie No.

Depth

Classification Aren Shallotte Inlet

a

13,3138

Oifve gray silty sand with frace fine gravel, M CATLIN Geotechnical Laboratory

Borlng No. SHIV-08-2

Date A/ ERP008




ing in Millimeters
p L

FOHE

i

PERCENT FINEF BY WEIGHT
= &

YT 0% 000 T P WS AU OSSN DN L O B S SRS SO S SR A O IR RIIE M PR O I
By H a1 GLG1 2.0
GRAIN SIZE 1N MILLIMETERS
Sarmpls Mo, Depil Classification Araa Shaliotts inlst
3 18.0-18.5 Cilve gray clayey sand with trace fine gravel, 8C CATLIN Geotechnical Laboratory

Boring No.  SHI-V-00-2

Date Ai2HI009




106G

B0

84

s
13

NER BY WEIGH

ao WS Standard Sleve Ooeodng in Wilnelers
e P T ;

et g )

i e
e
;o«.w
=
i
a0
ik
&,
20
1
- 863 :
100 48 ! 0.4 .01 0.6071
GRAIN SIZE 1N MLLIMETEHRS
Sample Mo, Erepid Classification Arog Shallolte inlet
i 1728 Ciive gray poorly graded sand with trace shells, 5P CATLIN Geolachnical Laboraiory

B.9% shelis

Horing No. SHI-V-09-3

Data A/28/2008




o d yapcard Sieve Dpaning in Milllmeders
4 e L

Qg

18

PERCENT FINER BY WELGHT

o .
5t
o0
e

W H .01 0.001

GRAIN SIZE N MILLIMETERS
Sareple Mo, Papth Classification Area Shallotis Inlet
# A58 Ulive gray poorly graded sand with trace shells, 8P CATLIN Geotechnical Laboratory

3.3% shells Boring Mo, SHEV-08-3

Diates AR 2005




i

PERCENT FINER BY WEIGHT
ooy o

wlard ﬁmf@ pwmm i Miilimeters

[ T

G
1001 10 1 oA 0.0 0.001
GRAIN SIZE IN MILLIMETERS
Sarmple W, Ehpth Classification Area Shaliotte Infet
3 BO-B.5 Olive gray poorly graded sand with trace shelis, 5F CATLI Geotechnical Laboratory

5.9% shells

Boring No. SHE-V-08-3

Date Af29{2000




Y

03

80

PERCENT FINER 8Y WEIBHY

L5, Standard Siove ﬁmeainq s Millimeiers

A0
wy b
100 10 0.0 0.0
GEAIN SIZE iN MILLIMETERS
Sarpie Mo, Danth Classification Area Shallotie Inlet
4 10115 Olive gray poorly graded sand with little shells, 5P CATLIN Geolechnioal Laboralory
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APPENDIX 11
POST 2001 VIBRACORE COMPOSITE DATA



COMPOSITE SUMMARY TABLE
OCEAN ISLE BEACH TERMINAL GROIN PROJECT

VIBRACORE PHI MEDIAN MEAN PHI PHI % %
I. D. MEDIAN (mm) (mm) MEAN SORTING SILT CARBONATE
SHI-V-09-04 COMPOSITE 1.62 0.33 0.40 1.34 1.23 1.45 10.5
SHI-V-09-05 COMPOSITE 1.28 0.41 0.48 1.07 1.23 2.78 11.7
SHI-V-09-06 COMPOSITE 1.05 0.48 0.63 0.67 1.35 1.74 21.7
SHI-V-09-07 COMPOSITE 1.36 0.39 0.49 1.02 1.31 1.47 18.6
SHI-V-09-12 COMPOSITE 2.65 0.16 0.17 2.56 0.73 1.60 1.7
SHI-V-09-13 COMPOSITE 2.49 0.18 0.18 2.44 0.47 1.81 0.5
SHI-V-09-14 COMPOSITE 2.49 0.18 0.19 2.42 0.68 2.43 14
SHI-V-09-15 COMPOSITE 2.32 0.20 0.21 2.27 0.55 2.37 0.8
0OI-05-05 COMPOSITE 1.38 0.38 0.42 1.24 0.98 1.62 32.3
0OI-05-06 COMPOSITE 1.95 0.26 0.30 1.74 0.96 1.60 21.4
0I-05-12 COMPOSITE 1.33 0.40 0.44 1.20 1.08 1.79 315
0I-05-13 COMPOSITE 1.01 0.50 0.73 0.46 1.68 1.58 35.4
SHALLOTTE INLET BA COMPOSITE 1.78 0.29 0.36 1.47 1.28 1.95 15.5




COMPOSITE DATA TABLE

OCEAN ISLE BEACH TERMINAL GROIN PROJECT

VIBRACORE EFFECTIVE PHI MEDIAN  MEAN PHI PHI % % PHI SIZES
I.D. LENGTH (FT) MEDIAN (mm) (mm) MEAN  SORTING SILT CARBONATE -4.25 -4.0 -3.25 -3.50 -3.0 -2.50 -2.25 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0 25 3.0 35 3.75 4.0 PAN
SHI-V-09-04 COMPOSITE 9.9 1.62 0.33 0.40 1.34 1.23 1.45 10.5 0.00 0.10 0.20 0.30 1.10 1.90 2.70 3.62 4.53 5.78 7.59 10.48 16.38 28.47 44.84 65.96 87.61 97.42 98.48 98.54 98.54 100.00
SHI-V-09-05 COMPOSITE 11.3 128 0.41 0.48 1.07 1.23 278 117 0.00 0.49 0.98 1.47 2.05 2,64 3.22 4.02 4.82 6.08 8.12 11.47 19.60 37.68 59.91 78.58 91.32 96.32 97.07 97.18 97.22 100.00
SHI-V-09-06 COMPOSITE 8.9 1.05 0.48 0.63 0.67 135 1.74 21.7 0.00 0.53 1.06 1.59 3.03 4.46 5.90 7.64 9.37 11.68 15.08 19.89 28.99 47.45 73.96 90.68 96.16 97.91 98.21 98.25 98.25 100.00
SHI-V-09-07 COMPOSITE 9.7 1.36 0.39 0.49 1.02 131 1.47 18.6 0.33 1.00 1.68 2.35 3.15 3.95 4.75 5.76 6.77 8.26 10.43 13.74 20.18 33.82 56.26 81.65 95.90 98.20 98.44 98.50 98.54 100.00
SHI-V-09-12 COMPOSITE 25 2.65 0.16 0.17 2.56 0.73 1.60 17 0.00 0.12 0.24 0.36 0.41 0.46 0.50 0.63 0.75 0.85 1.02 129 1.66 241 3.81 7.27 36.44 80.65 96.94 98.10 98.40 100.00
SHI-V-09-13 COMPOSITE 11.4 2.49 0.18 0.18 244 0.47 1.81 0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.06 0.11 0.19 0.34 0.86 2.68 12.34 50.59 91.55 97.64 98.05 98.20 100.00
SHI-V-09-14 COMPOSITE 8.4 2.49 0.18 0.19 242 0.68 243 14 0.00 0.07 0.14 0.22 0.25 0.29 0.33 0.41 0.49 0.56 0.74 0.96 141 2.38 4.74 13.86 50.39 86.52 96.45 97.28 97.57 100.00
SHI-V-09-15 COMPOSITE 118 2.32 0.20 0.21 227 0.55 237 0.8 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.06 0.08 0.14 0.19 0.37 0.83 2.40 Uil 22.47 65.46 93.34 97.18 97.50 97.64 100.00
01-05-05 COMPOSITE 85 1.38 0.38 0.42 1.24 0.98 1.62 32.3 0.00 0.00 0.00 0.00 0.55 110 1.65 218 271 3.52 4.78 7.60 13.67 31.01 55.88 80.19 93.71 97.87 98.31 98.37 98.38 100.00
01-05-06 COMPOSITE 4.2 1.95 0.26 0.30 1.74 0.96 1.60 21.4 0.00 0.00 0.00 0.00 0.17 0.34 0.51 0.92 1.32 191 293 477 8.47 17.46 31.02 52.22 79.50 95.89 98.09 98.31 98.41 100.00
0I-05-12 COMPOSITE 8.7 1.33 0.40 0.44 1.20 1.08 1.79 315 0.00 0.00 0.00 0.00 0.66 1.32 1.98 2.67 3.36 4.46 6.02 9.49 16.32 34.48 57.86 78.94 90.96 97.21 98.09 98.16 98.22 100.00
0I-05-13 COMPOSITE 10.1 1.01 0.50 0.73 0.46 1.68 1.58 35.4 3.90 551 7.12 8.73 10.30 11.87 13.43 14.82 16.20 18.32 21.12 26.30 34.62 49.74 64.83 80.18 91.41 97.38 98.16 98.32 98.41 100.00
SHALLOTTE INLET BA COMPOSITE 105.4 178 0.29 0.36 1.47 1.28 1.95 155 0.40 0.74 1.07 1.40 1.99 259 3.18 3.85 4.53 5.51 6.96 9.43 14.33 25.25 40.35 57.67 79.64 95.01 97.78 98.01 98.10 100.00




CUMULATIVE PERCENTS AND COMPUTED DISTRIBUTIONS
OCEAN ISLE BEACH TERMINAL GROIN PROJECT (1 OF 2)

SAMPLE ELEVATION EFFECTIVE PHI MEDIAN  MEAN PHI PHI % % PHI SIZES
I.D. (MLW) LENGTH (FT) MEDIAN (mm) (mm) MEAN SORTING SILT CARBONATE -4.25 -4.0 -3.50 -3.25 -3.0 -2.50 -2.25 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0 25 3.0 35 3.75 4.00 PAN

SHI-V-09-04 #1 -5.4 1.8 1.52 0.35 0.40 1.34 1.08 0.10 9.5 0.00 0.03 0.07 0.10 0.47 0.83 1.20 2.00 2.80 4.20 6.20 9.50 15.90 28.80 48.90 72.60 89.90 98.80 99.90 99.90 99.90 100.00
SHI-V-09-04 #2 -8.3 2.9 1.18 0.44 0.54 0.90 1.38 0.50 18.1 0.00 0.30 0.60 0.90 2.20 3.50 4.80 6.40 8.00 10.10 13.30 18.10 26.90 42.70 62.50 81.10 92.80 98.70 99.40 99.50 99.50 100.00
SHI-V-09-04 #3 -11.3 3.0 214 0.23 0.27 1.91 0.95 2.80 4.2 0.00 0.00 0.00 0.00 0.40 0.80 1.20 1.65 2.10 2.60 3.20 4.20 5.90 9.80 18.10 39.40 77.20 95.30 97.10 97.20 97.20 100.00
SHI-V-09-04 #4 -14.3 2.2 1.38 0.38 0.45 1.16 1.15 2.02 9.8 0.00 0.03 0.07 0.10 1.13 2.17 3.20 3.95 4.70 5.70 7.20 9.80 17.20 34.90 54.70 76.80 93.10 97.50 98.00 98.00 98.00 100.00
SHI-V-09-04 #5 -16.8 0.0 1.50 0.35 0.35 1.50 0.79 2.01 0.0 0.00 0.00 0.00 0.00 0.03 0.07 0.10 0.10 0.10 0.30 0.90 2.50 8.00 27.30 50.00 68.00 89.20 96.40 97.80 97.90 98.00 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-04 COMPOSITE 9.9 1.62 0.33 0.4 1.34 1.23 1.45 10.5 0.00 0.10 0.20 0.30 1.10 1.90 2.70 3.62 4.53 5.78 7.59 10.48 16.38 28.47 44.84 65.96 87.61 97.42 98.48 98.54 98.54 100.00
SHI-V-09-05 #1 -4.0 2.0 0.93 0.52 0.65 0.63 1.17 2.69 17.6 0.00 0.27 0.53 0.80 2.00 3.20 4.40 5.70 7.00 9.10 12.30 17.60 29.50 53.50 83.30 93.30 95.60 96.90 97.20 97.20 97.30 100.00
SHI-V-09-05 #2 -7.3 3.1 2.06 0.24 0.25 1.99 0.60 3.10 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.20 0.40 0.70 1.50 4.60 15.40 46.10 80.60 95.00 96.70 96.80 96.90 100.00
SHI-V-09-05 #3 -10.3 3.0 1.08 0.47 0.51 0.97 0.86 2.89 7.7 0.00 0.00 0.00 0.00 0.47 0.93 1.40 1.85 2.30 3.10 4.80 7.70 17.50 45.20 75.40 91.20 95.50 96.80 97.00 97.10 97.10 100.00
SHI-V-09-05 #4 -13.3 3.2 0.93 0.52 0.68 0.55 1.49 2.38 21.6 0.00 1.57 3.13 4.70 5.57 6.43 7.30 8.85 10.40 12.70 16.10 21.60 32.90 52.80 73.90 89.00 95.10 96.80 97.40 97.60 97.60 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-05 COMPOSITE 11.3 1.28 0.41 0.48 1.07 1.23 2.78 11.7 0.00 0.49 0.98 1.47 2.05 2.64 3.22 4.02 4.82 6.08 8.12 11.47 19.60 37.68 59.91 78.58 91.32 96.32 97.07 97.18 97.22 100.00
SHI-V-09-06 #1 -6.4 1.8 1.17 0.44 0.55 0.86 121 1.81 20.2 0.00 0.53 1.07 1.60 2.50 3.40 4.30 5.45 6.60 8.10 10.10 13.40 20.20 37.20 75.30 92.00 95.50 97.80 98.20 98.20 98.20 100.00
SHI-V-09-06 #2 -9.3 2.9 0.39 0.76 1.04 -0.05 1.56 1.81 30.6 0.00 1.20 2.40 3.60 6.53 9.47 12.40 16.00 19.60 24.00 30.60 39.40 53.10 71.70 86.40 93.90 97.10 98.00 98.10 98.20 98.20 100.00
SHI-V-09-06 #3 -12.3 4.2 1.25 0.42 0.47 1.08 1.01 1.70 16.1 0.00 0.07 0.13 0.20 0.83 1.47 2.10 2.80 3.50 4.70 6.50 9.20 16.10 35.10 64.80 87.90 95.80 97.90 98.30 98.30 98.30 100.00
SHI-V-09-06 #4 -15.3 0.0 1.81 0.29 0.31 1.70 0.91 0.49 7.2 0.00 0.00 0.00 0.00 0.27 0.53 0.80 1.05 1.30 1.80 2.60 3.90 7.20 16.00 33.80 59.60 83.80 97.80 99.30 99.40 99.50 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-06 COMPOSITE 8.9 1.05 0.48 0.63 0.67 1.35 1.74 21.7 0.00 0.53 1.06 1.59 3.03 4.46 5.90 7.64 9.37 11.68 15.08 19.89 28.99 47.45 73.96 90.68 96.16 97.91 98.21 98.25 98.25 100.00
SHI-V-09-07 #1 -5.6 1.7 0.96 0.51 0.66 0.59 1.15 0.50 27.7 1.90 2.43 2.97 3.50 4.37 5.23 6.10 7.25 8.40 10.10 12.80 17.50 27.70 52.10 85.10 95.80 98.40 99.30 99.40 99.40 99.50 100.00
SHI-V-09-07 #2 -8.3 2.8 0.88 0.54 0.71 0.50 1.48 1.80 37.7 0.00 0.63 1.27 1.90 3.67 5.43 7.20 9.55 11.90 15.40 20.30 27.00 37.70 53.70 72.30 88.90 95.90 97.70 98.10 98.20 98.20 100.00
SHI-V-09-07 #3 -11.3 25 1.28 0.41 0.52 0.93 1.33 2.01 10.4 0.00 1.53 3.07 4.60 5.10 5.60 6.10 6.55 7.00 7.60 8.60 10.40 15.60 31.10 65.30 92.80 96.90 97.80 97.90 98.00 98.00 100.00
SHI-V-09-07 #4 -13.3 2.7 1.94 0.26 0.27 1.90 0.52 121 0.7 0.00 0.00 0.00 0.00 0.03 0.07 0.10 0.15 0.20 0.30 0.40 0.70 1.50 4.20 13.10 54.90 93.40 98.40 98.70 98.70 98.80 100.00
SHI-V-09-07 #5 -16.3 0.0 1.67 0.31 0.45 1.15 1.42 0.49 15.7 2.30 2.97 3.63 4.30 5.20 6.10 7.00 7.85 8.70 10.40 12.60 15.70 21.00 29.10 41.30 66.70 89.00 98.00 99.30 99.40 99.50 100.00
SHI-V-09-07 #6 -17.6 0.0 2.35 0.20 0.47 1.08 1.65 34.19 2.3 0.00 0.17 0.33 0.50 1.10 1.70 2.30 3.80 5.30 9.00 13.00 16.50 21.00 27.00 33.20 42.00 53.40 59.80 63.70 65.10 65.80 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-07 COMPOSITE 9.7 1.36 0.39 0.49 1.02 1.31 1.47 18.6 0.33 1.00 1.68 2.35 3.15 3.95 4.75 5.76 6.77 8.26 10.43 13.74 20.18 33.82 56.26 81.65 95.90 98.20 98.44 98.50 98.54 100.00
SHI-V-09-12 #1 -12.8 1.8 2.64 0.16 0.17 253 0.79 1.58 2.0 0.00 0.17 0.33 0.50 0.57 0.63 0.70 0.85 1.00 1.10 1.30 1.60 2.00 2.80 4.20 7.37 37.50 81.10 97.00 98.10 98.40 100.00
SHI-V-09-12 #2 -15.8 0.7 2.68 0.16 0.16 2.61 0.54 1.60 0.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.20 0.30 0.50 0.80 1.40 2.80 7.00 33.70 79.50 96.80 98.10 98.40 100.00
SHI-V-09-12 #3 -18.3 0.0 253 0.17 0.19 242 0.62 1.60 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 0.30 0.50 0.80 1.50 2.90 6.20 15.90 47.80 88.90 97.50 98.20 98.40 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-12 COMPOSITE 25 2.65 0.16 0.17 2.56 0.73 1.6 1.7 0.00 0.12 0.24 0.36 0.41 0.46 0.50 0.63 0.75 0.85 1.02 1.29 1.66 241 3.81 7.27 36.44 80.65 96.94 98.10 98.40 100.00
SHI-V-09-13 #1 -3.9 15 2.19 0.22 0.22 217 0.45 1.70 0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.30 0.90 4.70 32.20 78.10 95.30 98.20 98.30 98.30 100.00
SHI-V-09-13 #2 -6.3 25 2.47 0.18 0.19 243 0.46 1.30 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 1.00 3.50 11.90 52.10 93.10 98.30 98.60 98.70 100.00
SHI-V-09-13 #3 -8.9 2.8 2.62 0.16 0.17 2.56 0.45 1.60 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 0.20 0.30 0.40 0.70 1.40 6.60 37.10 89.20 97.60 98.20 98.40 100.00
SHI-V-09-13 #4 -11.9 25 2.60 0.16 0.17 2.54 0.43 2.40 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.10 0.20 0.50 1.40 7.00 40.20 89.00 96.70 97.30 97.60 100.00
SHI-V-09-13 #5 -13.8 21 2.40 0.19 0.19 2.38 0.48 2.00 13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 0.20 0.30 0.60 1.30 3.50 12.70 59.50 93.20 97.60 97.90 98.00 100.00
SHI-V-09-13 #6 -16.3 0.0 2.35 0.20 0.22 217 0.88 241 3.2 0.00 0.13 0.27 0.40 0.50 0.60 0.70 0.80 0.90 1.20 1.50 2.00 3.20 6.50 14.50 31.10 57.90 89.60 96.70 97.40 97.60 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-13 COMPOSITE 11.4 2.49 0.18 0.18 2.44 0.47 1.81 0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.06 0.11 0.19 0.34 0.86 2.68 12.34 50.59 91.55 97.64 98.05 98.20 100.00
SHI-V-09-14 #1 -6.9 15 2.17 0.22 0.23 214 0.52 0.70 0.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 0.20 0.40 0.80 2.10 7.40 35.90 77.90 96.40 99.10 99.20 99.30 100.00
SHI-V-09-14 #2 -9.3 2.2 2.59 0.17 0.17 2.57 0.45 1.70 0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.30 0.70 1.80 5.30 41.90 85.10 97.10 98.10 98.30 100.00
SHI-V-09-14 #3 -11.3 2.0 2.66 0.16 0.17 2.52 0.86 5.00 2.3 0.00 0.27 0.53 0.80 0.83 0.87 0.90 1.05 1.20 1.30 1.50 1.80 2.30 3.20 4.40 7.50 36.30 77.90 93.00 94.40 95.00 100.00
SHI-V-09-14 #4 -13.3 2.0 2.50 0.18 0.18 2.48 0.49 2.20 0.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 0.20 0.30 0.50 1.10 2.70 8.60 50.20 87.60 96.90 97.60 97.80 100.00
SHI-V-09-14 #5 -15.3 0.7 2.36 0.19 0.23 212 1.04 1.79 6.3 0.00 0.10 0.20 0.30 0.67 1.03 1.40 1.70 2.00 2.50 3.30 4.40 6.30 9.60 15.10 26.70 58.90 91.30 97.30 97.90 98.20 100.00
SHI-V-09-14 #6 -17.3 0.0 2.70 0.15 0.29 1.81 1.90 9.00 18.8 0.00 1.17 2.33 3.50 4.33 5.17 6.00 7.05 8.10 9.80 11.90 14.60 18.80 22.80 25.30 28.20 37.10 68.90 87.20 90.00 91.00 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-14 COMPOSITE 8.4 2.49 0.18 0.19 242 0.68 2.43 1.4 0.00 0.07 0.14 0.22 0.25 0.29 0.33 0.41 0.49 0.56 0.74 0.96 1.41 2.38 4.74 13.86 50.39 86.52 96.45 97.28 97.57 100.00
SHI-V-09-15 #1 -3.5 15 217 0.22 0.23 214 0.45 2.30 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 0.80 5.90 34.10 80.00 95.10 97.70 97.70 97.70 100.00
SHI-V-09-15 #2 -5.8 2.4 224 0.21 0.21 222 0.41 1.30 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.80 4.30 21.80 80.00 96.20 98.50 98.70 98.70 100.00
SHI-V-09-15 #3 -8.3 2.2 2.52 0.17 0.18 2.46 0.45 2.40 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.20 0.40 0.80 1.90 10.70 48.10 92.10 97.20 97.50 97.60 100.00
SHI-V-09-15 #4 -10.3 2.0 2.61 0.16 0.17 2.56 0.41 2.90 0.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 0.10 0.10 0.20 0.40 0.80 4.70 39.40 89.10 96.10 96.80 97.10 100.00
SHI-V-09-15 #5 -12.3 2.0 2.34 0.20 0.20 2.32 0.52 3.51 1.0 0.00 0.00 0.00 0.00 0.03 0.07 0.10 0.15 0.20 0.30 0.40 0.60 1.00 1.80 3.70 12.80 67.20 92.50 95.80 96.20 96.50 100.00
SHI-V-09-15 #6 -14.3 1.7 1.82 0.28 0.29 1.79 0.72 191 815 0.00 0.00 0.00 0.00 0.03 0.07 0.10 0.15 0.20 0.40 0.60 1.40 3.50 11.20 31.00 60.70 83.20 95.30 97.70 98.00 98.10 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

SHI-V-09-15 COMPOSITE 11.8 2.32 0.2 0.21 2.27 0.55 2.37 0.8 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.06 0.08 0.14 0.19 0.37 0.83 2.40 7.21 2247 65.46 93.34 97.18 97.50 97.64 100.00




CUMULATIVE PERCENTS AND COMPUTED DISTRIBUTIONS
OCEAN ISLE BEACH TERMINAL GROIN PROJECT (2 OF 2)

SAMPLE ELEVATION EFFECTIVE PHI MEDIAN  MEAN PHI PHI % % PHI SIZES
I.D. (MLW) LENGTH (FT) MEDIAN (mm) (mm) MEAN SORTING SILT CARBONATE -4.25 -4.0 -3.50 -3.25 -3.0 -2.50 -2.25 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0 25 3.0 35 3.75 4.00 PAN

OI-05-05 #1 -3.4 2.3 1.63 0.32 0.34 1.54 0.72 1.60 27.0 0.00 0.00 0.00 0.00 0.10 0.19 0.29 0.45 0.61 0.97 1.54 2.90 5.82 16.48 40.76 75.99 92.97 97.96 98.38 98.39 98.39 100.00
OI-05-05 #2 -7.4 4.0 1.50 0.35 0.38 1.41 0.86 1.61 29.0 0.00 0.00 0.00 0.00 0.23 0.45 0.68 1.04 1.40 1.86 2.69 441 8.95 25.36 50.22 74.74 92.27 97.80 98.35 98.37 98.38 100.00
OI-05-05 #3 -11.4 2.2 0.88 0.54 0.65 0.63 1.15 1.64 44.0 0.00 0.00 0.00 0.00 1.61 3.23 4.84 6.06 7.28 9.21 11.96 18.30 30.47 56.48 81.97 94.49 97.11 97.90 98.18 98.34 98.37 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

0I-05-05 COMPOSITE 85 1.38 0.38 0.42 1.24 0.98 1.62 32.3 0.00 0.00 0.00 0.00 0.55 1.10 1.65 2.18 271 3.52 4.78 7.60 13.67 31.01 55.88 80.19 93.71 97.87 98.31 98.37 98.38 100.00
OI-05-06 #1 -11.1 2.3 1.90 0.27 0.31 1.69 0.95 1.04 20.0 0.00 0.00 0.00 0.00 0.14 0.27 0.41 0.89 1.37 1.96 3.14 5.21 9.47 19.08 32.43 54.18 82.75 97.30 98.87 98.94 98.95 100.00
OI-05-06 #2 -15.1 1.9 2.00 0.25 0.29 1.80 0.96 2.26 23.0 0.00 0.00 0.00 0.00 0.21 0.43 0.64 0.95 1.26 1.84 2.67 4.23 7.25 15.50 29.32 49.85 75.57 94.19 97.15 97.55 97.75 100.00
OI-05-06 #3 -16.0 0.0 2.69 0.15 0.16 2.64 0.41 2.54 11.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.13 0.18 0.21 0.42 0.96 4.17 27.80 85.54 96.10 97.21 97.46 100.00
OI-05-06 #4 -18.8 0.0 2.63 0.16 0.17 2.57 0.55 3.46 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.25 0.40 0.55 0.69 0.93 1.30 1.96 6.19 38.38 83.10 94.28 96.08 96.55 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

0I-05-06 COMPOSITE 4.2 1.95 0.26 0.30 1.74 0.96 1.60 21.4 0.00 0.00 0.00 0.00 0.17 0.34 0.51 0.92 1.32 191 2.93 4.77 8.47 17.46 31.02 52.22 79.50 95.89 98.09 98.31 98.41 100.00
Ol-05-12 #1 -1.8 1.3 2.08 0.24 0.25 2.02 0.58 2.01 18.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.08 0.18 0.37 0.96 3.95 16.55 44.83 78.62 95.81 97.75 97.94 97.99 100.00
OI-05-12 #2 -3.8 815 1.54 0.34 0.37 1.42 0.92 1.63 27.0 0.00 0.00 0.00 0.00 0.28 0.55 0.83 1.16 1.48 2.17 3.13 5.57 10.77 25.42 47.80 75.87 89.37 97.11 98.27 98.33 98.37 100.00
OI-05-12 #3 -8.8 3.9 0.95 0.52 0.61 0.72 1.10 1.85 40.0 0.00 0.00 0.00 0.00 1.22 2.45 3.67 4.91 6.15 7.98 10.57 16.04 26.42 52.79 80.66 93.07 96.49 97.77 98.04 98.09 98.16 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

OI-05-12 COMPOSITE 8.7 1.33 0.40 0.44 1.20 1.08 1.79 315 0.00 0.00 0.00 0.00 0.66 1.32 1.98 2.67 3.36 4.46 6.02 9.49 16.32 34.48 57.86 78.94 90.96 97.21 98.09 98.16 98.22 100.00
OI-05-13 #1 -3.0 1.8 1.50 0.35 0.40 1.33 1.19 121 27.0 0.00 0.00 0.00 0.00 0.92 1.84 2.76 3.44 411 5.31 6.96 9.87 14.87 28.77 49.81 72.33 84.43 97.15 98.56 98.76 98.80 100.00
OI-05-13 #2 -6.0 3.0 0.91 0.53 1.06 -0.08 1.99 1.93 35.0 9.58 13.46 17.33 21.21 22.18 23.15 24.12 25.40 26.68 28.96 31.49 35.48 41.10 51.92 65.69 80.59 91.73 97.00 97.76 97.94 98.06 100.00
Ol-05-13 #3 -9.0 3.0 1.45 0.37 0.49 1.04 1.43 1.58 32.0 0.00 0.00 0.00 0.00 1.89 3.78 5.67 7.21 8.74 10.59 12.91 17.17 23.92 36.89 51.62 72.19 90.67 97.33 98.14 98.32 98.43 100.00
OI-05-13 #4 -12.0 2.3 0.33 0.80 1.23 -0.30 1.52 1.46 47.0 4.61 6.63 8.65 10.67 13.11 15.54 17.98 19.85 21.72 24.70 29.37 39.11 55.58 80.05 92.70 96.19 97.42 98.12 98.39 98.47 98.53 100.00
Cut to -15.0' MLW

Values in RED indicate interpolated values.

OI-05-13 COMPOSITE 10.1 1.01 0.50 0.73 0.46 1.68 1.58 354 3.90 551 7.12 8.73 10.30 11.87 13.43 14.82 16.20 18.32 21.12 26.30 34.62 49.74 64.83 80.18 91.41 97.38 98.16 98.32 98.41 100.00




APPENDIX 12
2013 CPE-NC CARBONATE ANALYSIS RESULTS



Project Title: Ocean Isle Beach Terminal Groin Project
Carbonate Analysis

Sample ID Di§h Dish + | Dish + D.ry Post Rgaction % Terrigenous %
Weight Dry End | Weight Weight Carbonate

0OIB 0+00 154.27 240.58 | 235.86 86.31 81.59 95% 5%

OIB 10+00 168.44 255.76 | 251.08 87.32 82.64 95% 5%

0OIB 25+00 166.79 250.39 | 244.82 83.60 78.03 93% 7%

Awerage Carbonate 6%
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Abstract

Coastal Planning and Engineering of North Carolina (CPE-NC) is the project engineer representing
Ocean Isle Beach, North Carolina in its efforts to control erosion at the eastern end of Ocean Isle
Beach immediately west of Shallotte Inlet. In order to determine the effects of proposed terminal
groin construction activities on potentially significant submerged cultural resources, CPE-NC
contracted with Tidewater Atlantic Research, Inc. of Washington, North Carolina to conduct a marine
and terrestrial remote-sensing survey of the proposed construction area. Field research for the project
was conducted on 12 through 14 December 2014. Analysis of the remote-sensing data generated
during the Ocean Isle Beach survey identified a total of 22 magnetic anomalies in the offshore project
environment and 4 anomalies in the terrestrial project environment. Sonar identified 16 targets in the
marine environment. All of the anomalies and all of the sonar images are associated with previous
groin structures or small objects that represent debris associated with those groins or perhaps
residential material deposited by storms. None of the anomalies and sonar images appears to
represent more complex signatures associated with historic vessel remains. No additional
investigation is recommended in conjunction with the proposed groin construction.
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Introduction

Coastal Planning and Engineering of North Carolina (CPE-NC) is the project engineer representing
Ocean Isle Beach, North Carolina in its efforts to control erosion at the eastern end of Ocean Isle
Beach immediately west of Shallotte Inlet. In order to determine the effects of proposed terminal
groin construction activities on potentially significant submerged cultural resources, CPE-NC
contracted with Tidewater Atlantic Research, Inc. (TAR) of Washington, North Carolina to conduct a
marine and terrestrial remote-sensing survey of the proposed construction area. As a consequence of
that agreement, CPE-NC contracted with TAR to conduct a magnetometer and sidescan sonar survey
of the offshore construction site and a magnetometer survey of the terrestrial construction area.

The marine and terrestrial remote-sensing investigations conducted by TAR archaeologists were
designed to provide accurate and reliable identification, assessment and documentation of submerged
cultural resources in the study area. The assessment methodology was developed to comply with the
criteria of the National Historic Preservation Act of 1966 (Public Law 89-665), the National
Environmental Policy Act of 1969 (Public Law 11-190), Executive Order 11593, the Advisory
Council on Historic Preservation Procedures for the protection of historic and cultural properties (36
CFR Part 800) and the updated guidelines described in 36 CFR 64 and 36 CFR 66. The results of the
investigation were designed to furnish CPE-NC with the archaeological data required to comply with
submerged cultural resource legislation and regulations.

Field research for the project was conducted on 12 through 14 December 2014. Analysis of the
remote-sensing data generated during the Ocean Isle Beach survey identified a total of 22 magnetic
anomalies in the off shore project environment and 4 anomalies in the terrestrial project environment.
Sonar identified 16 targets in the marine environment. All of the anomalies and all of the sonar
images are associated with previous groin structures or small objects that represent debris associated
with those groins or perhaps residential material deposited by storms. None of the anomalies and
sonar images appears to represent more complex signatures associated with historic vessel remains.
No additional investigation is recommended in conjunction with the proposed groin construction.

Project field personnel consisted of Gordon P. Watts, Jr., principal investigator and Ralph Wilbanks
remote-sensing operator. John W. Morris from the Underwater Archaeology Branch (UAB) of North
Carolina Department of Cultural Resources (NCDCR) was aboard the survey vessel for the marine
investigation. Dr. Watts and Morgan V. Arnold conducted the terrestrial survey. Senior Historian
Robin Arnold carried out the historical and literature research. Dr. Watts and Ms. Arnold prepared
this report.

Project Location

The remote-sensing project area is situated at the east end of Ocean Isle Beach immediately west of
Shallotte Inlet (Figure 1). The terrestrial survey area is rectangular in shape measuring 450 feet in
width and 800 feet in length and equals 8.26 acres. The marine survey area is approximately square
measuring 750 feet in length and 800 feet in width and equals 13.77 acres. Data was collected on 50-
foot survey lines in the marine environment. That same line spacing was carried out as vegetation
permitted in the terrestrial environment.



Figure 1. Project Location Map (USGS "Cape Fear, North Carolina" 1:24,000).



The survey boundaries (Figure 2) defined in North Carolina State Plane Coordinates, based on NAD
83, U.S. Survey Foot are shown in the following table.

Table 1. Survey boundaries defined in North Carolina State
Plane coordinates, NAD 83, U.S. Survey Foot.

Research Methodology

Literature and Historical Research

TAR historians conducted a literature search of primary and secondary sources to assess the potential
to find significant historic and/or cultural resources within the proposed dredge site. A general
background history of Ocean Isle Beach and the lower Cape Fear region was prepared from source
material in the TAR research library. Preliminary wreck-specific information was collected from
published sources including: Disasters to American Vessels, Sail and Steam, 1841-1846 (Lockhead
1954), Encyclopedia of American Shipwrecks (Berman 1972), Shipwrecks of the Civil War (Shomette
1973), Merchant Steam Vessels of the United States 1790-1868 (Lytle and Holdcamper 1975),
Shipwrecks of the Americas (Marx 1983), and Official Records of the Union and Confederate Navies
in the War of the Rebellion (National Historical Society 1987). In addition, the National Register of
Historic Places (NRHP) online database (National Park Service n.d.), and the Automated Wreck and
Obstruction Information System (NOAA n.d.) were queried for wreck-specific information.

Personnel at the UAB of the North Carolina Office of State Archaeology (Fort Fisher) were contacted
for shipwreck data associated with Ocean Isle Beach and coastal Brunswick County. TAR personnel
also interviewed area archaeologists and other individuals knowledgeable in maritime history and
shipwreck research to solicit their assistance to generate wreck data.

Remote-Sensing Survey

In order to reliably identify submerged cultural resources, TAR archaeologists conducted a systematic
remote-sensing survey of the proposed dredge site. Underwater survey activities were conducted
from the 24-foot survey vessel Atlantic Surveyor; and a pedestrian survey collected data on the beach
during low tide and into the interior as vegetation permitted for approximately 800 feet. In order to
fulfill the requirements for survey activities in North Carolina, magnetic and acoustic remote-sensing
equipment were employed.



Figure 2. Survey map coordinate locations.



This combination of remote sensing represents the state of the art in submerged cultural resource
location technology and offers the most reliable and cost-effective method to locate and identify
potentially significant targets. Data collection was controlled using a differential global positioning
system (DGPS). DGPS produces the highly accurate coordinates necessary to support a sophisticated
navigation program and assures reliable target location. An EG&G GEOMETRICS G-881 marine
cesium magnetometer, capable of plus or minus 0.001 gamma resolution, was employed to collect
magnetic data in the survey area (Figure 3).

To produce the most comprehensive magnetic record, data was collected at 10 samples per second.
Due to shoal water within the project area, the magnetometer sensor was towed just below the water
surface at a speed of approximately three to four knots. Magnetic data were recorded as a data file
associated with the computer navigation system. Data from the survey were contour plotted using
QUICKSURF® computer software to facilitate anomaly location and definition of target signature
characteristics. All magnetic data were correlated with the acoustic remote-sensing records.

Figure 3. The EG&G GEOMETRICS G-881 cesium vapor magnetometer.

A 445/900 kHz KLEIN SYSTEM 3900 digital sidescan sonar (interfaced with SONARPRO SONAR
PROCESSING SYSTEM) was employed to collect acoustic data in the survey area (Figure 4). Due to
shoal water within the project area, the sidescan sonar transducer was deployed and maintained
between 3 and 5 feet below the water surface. Acoustic data were collected using a range scale of 30
and 50 meters to provide a minimum of 200% coverage and high target signature definition.
Acoustic data were recorded as a digital file with SONARPRO and tied to the magnetic and positioning
data by the computer navigation system.



Figure 4. The KLEIN SYSTEM 3900 digital sidescan sonar.

A TRIMBLE AgGPS was used to control navigation and data collection in the survey area. That
system has an accuracy of plus or minus three feet, and can be used to generate highly accurate
coordinates for the computer navigation system on the survey vessel. The DGPS was employed in
conjunction with an onboard laptop loaded with HYPACK navigation and data collection software
(Figure 5). Positioning data generated by the navigation system were tied to magnetometer records
by regular annotations to facilitate target location and anomaly analysis. All data is related to the
North Carolina State Plane Coordinate System, NAD 83.

Figure 5. Computer navigation system located on the research vessel helm.



A TRIMBLE GeoExplorer Series GeoXT handheld DGPS capable of +/-3 feet was employed to
control positioning for the magnetic data within the survey area. The GeoXT utilizes WAAS
satellites to provide differential corrections in the field. The beach survey area was investigated with
a GEOMETRICS 856 cesium vapor magnetometer and a TRIMBLE GeoExplorer Series GeoXT
handheld DGPS to identify buried ferromagnetic cultural material (Figure 6).

Figure 6. The Geometrics G-856 magnetometer and Trimble DGPS terrestrial survey.

Remote-Sensing Data Analysis

To ensure reliable target identification and assessment, analysis of the magnetic and acoustic data was
carried out as it was generated. Using QUICKSURF® contouring software, magnetic data generated
during the survey were contour plotted at 3-gamma intervals for analysis and accurate location of
magnetic anomalies. The magnetic data was examined for anomalies, which were then isolated and
analyzed in accordance with intensity, duration, areal extent and signature characteristics. Sonar
records were analyzed to identify targets on the basis of configuration, areal extent, target intensity
and contrast with background, elevation and shadow image, and were also reviewed for possible
association with identified magnetic anomalies.

Data generated by the remote-sensing equipment were developed to support an assessment of each
magnetic and acoustic signature. Analysis of each target signature included consideration of
magnetic and sonar signature characteristics previously demonstrated to be reliable indicators of
historically significant submerged cultural resources. Assessment of each target includes avoidance
options and possible adjustments to avoid potential cultural resources. Where avoidance is not
possible the assessment includes recommendations for additional investigation to determine the exact
nature of the cultural material generating the signature and its potential NRHP significance.
Historical evidence was developed into a background context and an inventory of shipwreck sites that



identified possible correlations with magnetic targets (Appendix A). A magnetic contour map of the
survey area was produced to aid in the analysis of each target.

Historical Background

Shallotte Inlet has served the community of Shallotte and southern Brunswick County since early
colonization of coastal North Carolina. Prior to the establishment of paved roads and rail facilities in
the early 20th century, the community of Shallotte was approachable only by water through Shallotte
Inlet. The inlet is located in southwestern Brunswick County between Holden Beach and Ocean Isle
Beach and provides access to the Shallotte River, Shallotte Creek, and Saucepan Creek.

Early settlement of the Shallotte River basin and the area surrounding Shallotte Inlet probably first
occurred in the late seventeenth century, but permanent settlement seems to have begun during the
second quarter of the eighteenth century (Angley, n.d.:1). A 1738 map of the area indicated a sparse
settlement of three plantations on the eastern side of the lower portions of the Shallotte River. Two
plantations were also shown on the sound to the west of the river's mouth. An Anglican missionary
reported in 1762 that a group of dissenters had settled along the beach between Lockwood’s Folly and
Shallotte Inlet (Angley, n.d.:1). The name for the region was noted as early as 1801. The original
correct name being “Charlotte”, but through improper usage the name Shallotte developed. The
modern name was fixed by 1837 (Lee, 1978:88).

The Shallotte River basin was included within the Port of Brunswick, and during the colonial period
rice, lumber and naval stores probably made up the majority of the exports shipped through Shallotte
Inlet to other ports. By the late eighteenth century two landings were in use in the area: Gause
Landing and Brick Landing. According to traditional accounts, Brick Landing, located just across
Saucepan Creek from present Shallotte Point, was used for an importation site of bricks from
England. Large plantations and naval stores facilities remained in operation on both sides of the
Shallotte River until the outbreak of the Civil War (Angley, n.d.:2).

The original location of Shallotte is unknown, although the name has been applied to where the main
bridge or ferry crossed the Shallotte River. Around 1840 an unsuccessful attempt was made to
establish a town near the mouth of the river. What is now called Shallotte was established at its
present location by 1889 where the main road bridge crossed the river, and at the head of sloop
navigation. Shallotte was incorporated in 1899 with a population of 149 (Lee, 1978:181).

On 19 April 1861 newly elected President Abraham Lincoln issued a proclamation establishing a
blockade of Confederate ports in South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana,
and Texas. Eight days later, Lincoln extended the blockade to include ports in Virginia and North
Carolina.

Within a few months of Lincoln's proclamation, the newly appointed secretary of the U.S. Navy,
Gideon Wells, took proactive steps to implement an effective blockade off the South’s coastline. In
the interim, stationed aboard the U.S. gunboat Penobscot off Shallotte Inlet on 8 June 1862,
Lieutenant Francis M. Bunce reported that:

In obedience to your [J. M. B. Clitz] orders I left this vessel with the second
cutter and gig, manned by volunteers. The gig was in charge of Acting Master J.
W. Simmons, who was accompanied by Assistant Surgeon E. C. Ver Meulen,
Acting Assistant Paymaster A. Pool, and Mr. John Clitz, captain’s clerk. In the
second cutter with me were Acting Master’s Mates S. K. Luce and S. H. Damon



and [Acting] Assistant Paymaster T. H. Haskell, of the State of Georgia. We
entered Shallotte Inlet and boarded the schooner Sereta, of Nassau, New
Providence, which we found deserted. Her cargo consisted of salt and fruit. She
being aground, [sic] burned her. While returning we were fired upon once. I
noticed that several houses in the distance displayed flags of truce (U.S. Navy
Department [USND], ser. I, vol. 7, 1898:467).

Bunce’s statement was forwarded to North Atlantic Blockading Squadron headquarters (Hampton
Roads) as an enclosure in his superior’s account of the Sereta affair, and in the latter’s hand this
interesting remark about his vessel’s grounding at Shallote Inlet was made:

Agreeable to Commander Armstrong’s order of the 8" instant I [J. M. B. Clitz]
proceeded to the westward in chase of a strange sail. When near Shallotte Inlet I
saw the chase, a schooner, enter that inlet. In trying to obtain a good position for
shelling the vessel I unfortunately grounded on a bank of sand outside the bar.
This ship [USS gunboat Penobscot] was running slow in 4 fathoms water,
heading offshore, when the depth suddenly changed to 2 fathoms. I immediately
reversed the engine, but before we could stop her way she struck. Sounded about
the ship, ran out a kedge and hawser astern and hove taut. The wind offshore
from the northward and sea smooth, but the tide ebbing, and no prospect of soon
getting off. Immediately dispatched a boat in charge of an officer to
communicate with Commander Armstrong, senior officer off Cape Fear....That
night, about 11 o’clock, the U.S.S. State of Georgia arrived and commenced
preparations for getting the ship off. On the morning of the 9", before that ship
could be got into position, the tide ebbed, the wind changed to northeast, creating
considerable swell. The kedge anchor coming home, the vessel forging ahead
and thumping heavily, it was determined to lighten the ship, first, that we might
get her off the more easily; and, secondly, in case of nonsuccess to prevent the
Government property from falling into the hands of the enemy, by whom, from
our close proximity to the land, we were surrounded. During the night of the 9"
the wind and sea moderating, the ship laid easily without changing her position.
The 10™ being a fine calm day and a high tide, at about half past 4 p.m., with the
assistance of the State of Georgia, the ship, I am happy to say, floated off. On
examination I find the ship considerably damaged, but not so much so as to
prevent her from attending to the duties of the blockaded for the present. I
respectfully call your [L. M. Goldsborough] attention to the reports of Engineer
Jones and Carpenter’s Mates Murdock, of this ship, and Campbell, of the
Victoria. 1 also enclose the report of Lieutenant Bunce in relation to the
destruction of the above-named schooner, Sereta, and a log book found on board
(USND, ser. I, vol. 7, 1898:466).

Another relevant report, this one filed by U.S. Navy Commander James Armstrong (USS State of
Georgia) on 19 August 1862, related that:

Three contrabands came off last night. They report the steamer Carolina (Kate),
Lockwood, master, from Nassau, entered this port [Wilmington, North Carolina]
some thirteen days since. She brought in liquors, clothing, and fruit; had been
chased and compelled to throw over her arms to escape. The master stated the
Nashville was at Nassau when he left, loading, and was coming to this place.
The contrabands state a schooner loaded with salt entered Shallotte Inlet a few



days since, and that a rebel regiment left Smithville for Kinston (USND, ser. I,

vol. 7, 1898:659).
The aforementioned schooner that evaded Federal vessels after entering Shallotte Inlet became a
subject of discussion during the Board of Inquiry held aboard the State of Georgia on 30 September
1862. Previously, at Norfolk aboard the U.S. flagship Minnesota, Rear-Admiral L. M. Goldsborough
dispatched this order to Commander Armstrong stationed off New Inlet:

SIR: Yours of the 19" ultimo [August] reached me by the mail of today [l
September 1862], and I regret exceedingly to learn that two vessels, one a
schooner and the other the steamer Carolina, had succeeded, a short time
previously, in eluding the blockade and getting into port. This will never answer.
More vigilance must be exercised. Why is it that the vessels stationed on the side
the Carolina entered “have no knowledge of the fact?” Appoint a board of three
impartial and suitable officers to investigate the subject of the entrance of the
above vessels and report to me in writing the result of their enquiry; and if there
be fault, let them state frankly with what officer or officers of the blockading
squadron off Wilmington it lies....I wish the board to state also what vessels of
the blockading force were off the entrances, respectively, by which the schooner
and steamer managed to get in (USND, ser. I, vol. 7, 1898:660).

At the conclusion of the Federal investigation, U.S. Navy board members related that the unknown
schooner that entered Shallotte Inlet in early August 1862 was “chased” by the Mystic (Master R. F.
Coffin) unsuccessfully through “no want of vigilance” (USND, ser. I, vol. 7, 1898:662). Depositions
also revealed that the Monticello and Stars and Stripes were also standing in at the location near
Shallotte Inlet on Federal blockade duty (USND, ser. I, vol. 7, 1898:660-662).

Intelligence collected by the commander of the USS Victoria stationed off Wilmington in early
autumn 1862 suggested that the schooner James Buchanan had entered Shallotte Inlet during late
summer and was now loading cotton at that location. In other news, the Federals reported that 15
deaths had been attributed to the steamer Kate, which had recently entered the Cape Fear River from
Nassau (USND, series I, vol. 8, 1899:82).

Meanwhile, U. S. Naval Commander G. H. Scott voiced his concern that the Wilmington blockade
was insufficient, and reported that the enemy were “plainly seen erecting batteries on the beach near
Fort Caswell (USND, series I, vol. 8, 1899:87). Scott added this remark about nearby Shallotte Inlet:

The withdrawal of the Octorara and Victoria leaves the force here (six) in my
opinion too small to blockade the two passes effectually; there should, I think, be
at least eight here, three at each inlet. One is at all times absent for coal, and
there should be, I think, one at Charlotte [Shallotte] Inlet, 20 miles west of this,
where it is said vessels drawing 8 or 9 feet frequently enter, loaded with salt and
other articles (USND, series I, vol. 8, 1899:87).

Due to “the constant trade” moving between Shallotte Inlet and Wilmington by early October 1862
Commander Scott was ordered to "send a vessel at once to blockade off Shallotte Inlet and keep
watch over as much of the neighboring coasts as possible without interfering with the blockade of the
inlet” (USND, series I, vol. 8, 1899:120, 126).

This decision proved prudent and immediately fruitful. At dawn on 22 October 1862, the master of
the U.S. gunboat Penobscot overtook the “English full-rigged brig Robert Bruce” off Shallotte Inlet
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(USND, series I, vol. 8, 1899:142). Before being sent to New York for adjudication, the cargo of the
Federal prize was inventoried with these items:

Thirty-seven bales and 14 cases woolens, 4 bales linens, 26 cases boots and
shoes, 20 barrels drugs, 15 cases drugs, 400 bundles iron hoops, 225 pigs of iron,
8 hogsheads of ale, 30 casks (300 dozen) bottled porter, 5 puncheons of rum, 3
casks of table cutlery, 58 crates of earthenware, 186 crates of bottles, 3 crates and
1 hamper tinware [sic], 60 bags of glue, [and] 42 bags of corks (USND, series I,
vol. 8, 1899:142).

At the time of its capture, the 200-ton brig’s crew hoisted a British flag, and its master William Muir
claimed to be bound for Halifax, Nova Scotia after setting sail from Hull, England some 53 days
before. Muir claimed that he could enter Shallotte Inlet “at half tide or low water” and the vessel’s
log supported his statement that he had “fair winds from England” (USND, series I, vol. 8, 1899:142).
Commander Clitz of the Penobscot, however, reported that when “boarded she was near Shallotte
Inlet, a place much used to run cargo into for the rebels” and that this vessel was “recognized as the
same one that ran the blockade out of Wilmington, N.C., in December, 1861” (USND, series I, vol. 8,
1899:142, 150).

Within a few weeks, the Monticello was assigned to the Shallotte Inlet station to relieve Commander
Macomb of the Genesee. The former Federal vessel was at that time tasked to blockade duties off
Cape Fear River under the command of D. L. Braine (USND, series I, vol. 8, 1899:209). On 18
November, the Ariel and Ann Maria were both intercepted by sailors assigned to the Federal
blockader Monticello at Shallotte Inlet, and were subsequently destroyed. In both instances, the
blockade-running schooners carried large cargoes of salt (Report of the Secretary of the Navy, 4
December 1865 in: U.S. Congress 1865:458). Specific details of the separate events off Shallotte
Inlet, were described at the time of the captures to Rear-Admiral S. P. Lee, by Lieutenant Commander
Braine as follows:

Sir: I have the honor to inform you that this morning at early daylight we
weighed anchor as usual, and, as soon as everything could be distinctly seen
around, I stood to the westward along the coast. At 8 a.m. we discovered a
schooner close inshore to the westward and gave chase. The parties on board of
her ran her on shore. With a few shell we dispersed those unloading her. She
proved to be the English schooner Ariel, of Halifax. We found no papers or
colors on board. At this time another schooner was discovered to the westward
down the coast. Leaving two boats endeavoring to get off the first schooner, I
immediately started in pursuit of the second. She was also run on shore. I drove
those employed in unloading her away from her with a few shell. On boarding,
she proved to be the English schooner Ann Maria, of Nassau, New Providence. I
found no papers or colors. Getting as close to her as possible with the steamer, |
got a hawser to her and hauled her off. She was, however, bilged and sunk in 4
fathoms of water. I immediately returned to the first schooner and, finding her
bilged, fired, but the fire was extinguished by the sea. The cargoes of these
vessels were principally salt, a few kegs of lard, and a few barrels of flour and
sugar. | destroyed everything I could lay my hands on. 1 obtained two
compasses, some old charts, and a few other articles of slight value, such as
brooms, etc., which I appropriated for ship’s use. I enclose all the papers found
on board. I think we must have destroyed upward of 2,000 bags of salt. The
schooners were each about 80 tons, one English and one American built (USND,
series I, vol. 8, 1899:218-219).
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Blockaders continued their close scrutiny of the inlet, and on Christmas Day 1862, a “propeller
steamer” was observed attempting to enter Shallotte Inlet but was “chased away from shore” by the
blockader Victoria (USND, series I, vol. 8, 1899:401). Just three days later, Captain Hooker of the
Victoria witnessed a “stranger [sic] steamer” as the latter “hauled up for the land” in the late morning
(USND, series I, vol. 8, 1899:401). Hooker “gave chase till 2 p.m., when the steamer abandoned her
intention and stood offshore, going very fast” (USND, series I, vol. 8, 1899:401). This blockade
runner was “described as two-masted, very rakish, had the appearance of two smoke pipes, and dark-
colored paint” and appeared to be a side-wheel steamer (USND, series I, vol. 8, 1899:401). Federal
eyewitnesses stressed to their superiors that both “strangers” were “described as far superior in speed
to the Victoria” USND, series I, vol. 8, 1899:401).

On 7 February 1863, Acting Ensigns James C. Gibney and George Smith commenced a nocturnal
marine reconnaissance “up Shallotte Inlet” aboard “a well manned” launch belonging to the
Maratanza (USND, series I, vol. 8, 1899:529; Neeser 1909:148-149). Gibney and Smith later
informed their superior that they first [7:30PM] steered northeast by north and took soundings as they
proceeded. The soundings were found:

[T]o be very regular, the water shoaling gradually from 6 to 3 fathoms to within
one-fourth of a mile of the bar, which runs parallel and nearly across the mouth
of said inlet. After some delay in finding the entrance we discovered a break in
the bar, which we supposed to be the channel. We immediately steered for it,
and were right in our supposition, for it proved to be the entrance. In it we found
2 fathoms of water, it being then nearly high tide, and just within we found 3
fathoms, which soundings we kept until we arrived nearly across the inlet. We
then steered E. about 2 miles, shoaling the water from 2 to 1 fathoms. We then
found it necessary to cross to the south side of the inlet, as the channel tended in
that direction. We proceeded up that shore about 3 miles farther without seeing
anything of importance. Finding the tide to be ebbing very fast, and having a
difficult channel to navigate, we started on our return. We followed the south
side of the river back, where we found another channel, but more intricate than
the one on the north side of said inlet. At 1 a.m. we passed out of the entrance to
Shallotte Inlet on the bar, it being then low tide, 1 fathoms of water. At 2 a.m. [8
February 1863] we returned to the ship, having accomplished the object of our
enterprise (USND, series I, vol. 8, 1899:529).

Lieutenant E. Hooker [volunteer] of the three-gun steamer Victoria captured the Canadian brig Minna
as it attempted to enter Shallotte Inlet on 18 February 1863 and towed the vessel to the Cape Fear
River rendezvousing with the USS Dacotah (USND, series I, vol. 8, 1899:535; Neeser 1909:382-
383). The Minna, of and from Quebec, was loaded with salt, drugs and other items and was most
recently outbound from Nassau. In this instance, the prize was condemned and was sailed to New
York for adjudication along with its master, mate, two crewmen and some retiring sailors of the
Dacotah (Neeser 1909:383).

Two days later, as the USS Monticello reconnoitered Little River Inlet, its commander observed two
contrabands “making signals” (USND, series I, vol. 8, 1899:548). The men proved to be Sam Picket
(22) and Henry Picket (17) from Shallotte, who informed the Federals that a schooner was waiting to
run out of Shallotte Inlet after discharging its cargo of perhaps cotton and naval stores. Furthermore,
the two young men related that there were 14 pickets at Shallotte. At this point, the Pickets were
assigned to the steamer Monticello for the term of three years (USND, series I, vol. 8, 1899:548).
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On 22 February 1863, the USS Victoria and Matthew Vassar encountered “a large two-masted
steamer, painted lead color” running up along the beach to Shallotte Inlet (USND, series I, vol. 8,
1899:562). Despite being fired upon with guns and muskets, the blockade runner apparently turned to
a seaward direction and escaped into the darkness (USND, series I, vol. 8, 1899:562). Two boats and
their crews acting under the joint supervision of Master C. A. Pettit performed a survey of Shallotte
Inlet in late winter 1865. On that date, the Federals “[s]urprised and routed a Confederate force,
capturing six prisoners” (Neeser 1909:236-237).

On 4 December 1864, Secretary of the Navy Gideon Welles remarked that the “demands upon the
naval service, which for four years had been exacting, were relaxed upon the fall of Fort Fisher”
(Report of the Secretary of the Navy, 4 December 1865 in: U.S. Congress 1865:1II). In his report to
President Lincoln [and the U.S. Congress], Welles furthermore suggested that the possession of the
Cape Fear River and Wilmington “put an end to illicit traffic with the States in insurrection, and
extinguished the last remnants of that broken commerce which foreign adventurers had,
notwithstanding constant and severe losses, persisted in carrying on by breach of blockade” (Report
of the Secretary of the Navy, 4 December 1865 in: U.S. Congress 1865:111).

Following the Civil War and the end of the blockade, numerous vessels again passed through
Shallotte Inlet and up river to the town of Shallotte. The town, located at the head of sloop
navigation, had attained considerable importance as a center of trade (Angley n.d.:4). Vessels
navigating Shallotte Inlet experienced local problems with sand deposits in the channel that limited
the size of vessels that could safely pass over the bar. By 1889 "the channel depth at the ocean bar of
Shallotte Inlet was found to be 3 1/2 feet at low tide and 7 feet at high tide.

From the bar to a point 2 miles above the mouth of the river, the depth was 5 feet at low tide, varying
for the next 1 1/2 miles between 1-2 feet at low tide and 4-7 at high tide. From that point upstream to
Shallotte, the water varied between 3 and 10 feet at low tide. Coasting schooners of 250 barrels, or
22 tons capacity, of 50 feet in length, 16 feet wide, and 4-5 feet draught, could and were entering
through the inlet on a favorable tide and journeying upriver to Shallotte" (Angley, n.d.:4).

On 12 July 1878 the schooner Flash, under Captain Bryan Morse, experienced firsthand the dangers
of trying to pass over the shallow bar at the inlet. While attempting to go out over the Shallotte Bar
for Wilmington, the Flash got aground on what was called the West Breakers. On the following tide
she bilged, floated off into the channel, and then filled with water and sank with her cargo of eighteen
casks of spirits of turpentine and ninety-three barrels of rosin (The Morning Star [TMS] 16 July
1878). The Flash, which registered only about 15 tons, was the property of Captain Morse, and was
valued at about $600 and uninsured (TMS 16 July 1878). Another wreck was recorded on the bar
several years later. On 15 November 1894, the two-masted schooner Ray, owned by Captain Moore
and Sheriff Rouark, of Brunswick County stranded on the Shallotte bar. The schooner was bound
from Wilmington to Shallotte with a cargo of general merchandise when it was totally lost (The
Messenger, 27 November 1894).

Commerce of the Shallotte River Basin during the late nineteenth century was small compared to the
other North Carolina ports. Annual exports totaled about $50,000 in value, with principal exports
being crude and manufactured turpentine, tar, wood and lumber, cotton, rice, corn, sweet potatoes,
peas, fish, oysters, and diamond-backed terrapins. Imports consisting mainly of manufactured goods
from Wilmington (Angley, n.d.:4). Shallotte River proved to be even more active than Lockwood
Folly by serving a larger community. During the 1880s coastal schooners were carrying cargoes
during high tides up to Wilmington (Lee, 1978:197).
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In an effort to increase the amount of commerce for the area, improvements to the river and inlet were
proposed. On 22 February 1899, a Wilmington newspaper reported that Captain W. H. Bixby, of the
Corps of Engineers, stated in his report that the Shallotte River could be improved by straightening
the channel and removal of the oyster rock shoals. The changes would increase the channel width to
60 feet wide and a depth of four feet at low water. The total estimated cost would be $30,000 (TMS
22 February 1899). Apparently, the recommendations of Captain Bixby were not acted upon for
several years.

In January 1905, local residents petitioned their Congressional representative to obtain appropriations
for improvements to the Shallotte River. The impractical operation of the newly-constructed steamer
Franklin Pierce, for the Wilmington run and the loss of two schooners loaded with cargoes near
Shallotte, probably spurred the region's businessmen to again call for channel and inlet improvements
(The Wilmington Star [TWS] 14 January 1905). However, the pleas of the Shallotte residents were
again ignored. Finally, in 1912 the engineer in charge of the Wilmington District stated in an official
report that "the improvement of this river [Shallotte] by the general government to the extent of
$20,500, is justified by the present and prospective commercial interest involved” (TWS 25 January
1912).

Acting upon the latest incentive Congressman Godwin went before the Congressional Rivers and
Harbors Committee and asked that the recommendations by the United States Engineer be
incorporated in the following rivers and harbors bill. On 4 March 1913, the bill was passed
authorizing a channel 4 feet deep and 36 feet wide to White's Landing. The channel did not extend
from the ocean, but from the deep water in the inlet gorge or the mouth of the river. Following
improvements to the river, imports and exports for Shallotte in 1914 rose to 3,901 tons and were
valued at $132,780.

The majority of the commerce during 1914 was carried by 8 small schooners with a net tonnage of
only 97 tons (Angley, n.d.:5). In a subsequent act passed on 21 January 1927, the channel would be
extended up the river to Shallotte, a total distance of nine miles. The work was performed the
following summer for a total cost of $18,181 (TWS 25 January 1912; TMS 27 May 1928).

In October of 1913, the 322-ton schooner Greenleaf Johnson ran aground near the mouth of the
Shallotte River. The Johnson was outward bound with a cargo of 381,000 feet of lumber went it went
ashore during a gale. Most of the cargo and ship's riggings were salvaged and offered for sale at
auction the following February. Efforts were made to float the schooner although unsuccessful.
Several of the local mariners expressed "doubts that she will ever be floated again" (Angley, n.d.:5;
TWS 20 February 1914; TMS 4 March 1914).

By 1930 commerce on the Shallotte River had decreased to only 225 tons, valued at $11,944 (TWS 31
March 1931). Water-borne commerce through Shallotte Inlet was greatly changed with the advent of
more paved roads and the construction of the Inter-coastal Waterway (Angley, n.d.:5). Wilmington
continued to dominate the volume of maritime traffic in the region at its deep-water port. The
Shallotte River vicinity with its sparse population remained overshadowed. At the present time, the
inlet mainly serves the commercial and sports fishermen of the region.

According to the contemporary website maintained by the Town of Ocean Isle Beach (n.d.):

The island was incorporated as the Town of Ocean Isle Beach in 1959 and has a
current year-round resident population of approximately 554, with a seasonal
population of 25,000. Ocean Isle Beach offers seven miles of pristine beach and
provides a family beach environment. The Town operates under a council-mayor
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form of government and provides its citizens with a variety of municipal
services, including police and fire protection, water, sewer and sanitation service
as well as an oceanfront community center.

Description of Findings

The terrestrial remote-sensing survey of the Ocean Isle project area identified a total of 4 magnetic
anomalies (Figure 7; Appendix B). All of those appear to be associated with buried modern debris.
They are possibly associated with debris from previous (1993/2007) projects to pump dredge spoil on
the beach in the project area (Figure 8), construction of the earlier groins and/or residential structure
debris associated with storms.
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Figure 7. Magnetic anomalies and contoured magnetic data.
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Figure 8. Previous groins and dredge spoil pumped on beach in project area ca. 1993.

The marine remote-sensing survey of the Ocean Isle project area identified a total of 22 magnetic
anomalies (Figure 7; Appendix C). Seven of those are located outside the proposed project Area of
Potential Effect (APE). Without exception, all of the magnetic anomalies were determined to have
signature characteristics indicative of small single objects or modern debris. Most, if not all, appear
to be reliably associated with previously constructed groins and associated debris or residential
structural debris associated with storm damage. None of those anomalies have signature
characteristics similar to those associated with historical vessel remains.

A total of 16 sonar targets were recorded in the remote-sensing survey (Figure 9; Appendix D).
Many are duplicates of the same object or group of objects. One of the sonar targets lies outside the
project APE. While there are no clear geographical associations with magnetic anomalies, many of
the sonar images document the remains of previous groin structures and associated debris. Several
identify small single objects on the bottom surface. None of the sonar images have signature
characteristics similar to those associated with historical vessel remains (Appendix E).
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Figure 9. Sonar coverage mosaic with target locations.
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Conclusions and Recommendations

A survey of historical and archaeological literature and background research confirmed evidence of
sustained historic maritime activity associated with Shallotte Inlet. Although vessels have been
passing over the shallow bar at Shallotte Inlet since the eighteenth century, the volume of traffic never
reached that associated with nearby Wilmington. Several shipwrecks, however, have been recorded
for the Shallotte Inlet vicinity (Appendix A). Five were lost during the period of the Civil War. Five
other vessels have been documented lost near Shallotte Inlet during the late nineteenth century and
early twentieth century. None of the ship losses have been directly associated with the project area.

Historical research confirmed that the Shallotte Inlet area has been closely tied to Brunswick
County’s maritime commerce since the early eighteenth century. Consequently the area's coastal and
riverine waters must be considered high probability areas for shipwrecks and small coastal and
riverine craft. In the vicinity of Shallotte Inlet documentation has confirmed the loss of at least nine
vessels. None of the documented wrecks appear to have been located in or near the current project
area. In spite of the area's high potential, analysis of the remote sensing data confirmed that there
were no magnetic or acoustic targets at the proposed channel maintenance site. Consequently, no
additional submerged cultural resource investigation is recommended in conjunction with the
proposed project.

The terrestrial and marine magnetometer surveys identified 22 magnetic anomalies. The sidescan
sonar identified 16 acoustic targets. Without exception, all of the magnetic anomalies were
determined to have signature characteristics indicative of small single objects or modern debris.
Most, if not all, appear to be reliably associated with previously constructed groins at the project site
or storm related residential structural debris. Material generating 7 of the anomalies is located outside
the proposed project APE. Because none of the anomalies have signature characteristics similar to
those associated with historical vessel remains no additional investigation is recommended.

Many of the 16 sonar targets are duplicates of the same object or group of objects. One of the sonar
targets lies outside the project APE. While there are no clear geographical associations with magnetic
anomalies, many of the sonar images document the remains of previous groin structures, associated
debris and/or residential structure debris. Several identify small single objects on the bottom surface.
Because none of the sonar targets have signature characteristics similar to those associated with
historical vessel remains no additional investigation is recommended.

Based on the remote-sensing data the proposed project will not impact any terrestrial or submerged
cultural resources and no additional investigation is recommended. However, in the event that
historical vessel remains or other archaeological sites are identified during the course of groin
construction, the dredge operator should immediately notify the town of Ocean Isle Beach, CPE-NC
point of contact, the Town of Ocean Isle Beach, the NCDCR and the UAB.
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Appendix A

Documented Shipwrecks In The Vicinity of Shallotte Inlet



Known Shipwrecks In The Vicinity of Shallotte Inlet

Appendix A

Vessel Name Class Nationality Tonnage Last Port Loss Date Location Cargo Comment
Unknown Schooner 19 NOV 1862 “Off Shallotte Inlet” | “Turpentine | ‘“Captured and burned”
and rosin”
Unknown (2) Schooners 1904 Near Shallotte Inlet
Ann Maria Schooner British 80 Halifax 18 NOV 1862 Shallotte Inlet Salt “Destroyed” by D. L. Braine-
U.S. steamer Monticello
Ariel Schooner British 80 Nassau 18 NOV 1862 Shallotte Inlet Salt “Driven ashore and
destroyed” by D. L. Braine-
U.S. steamer Monticello
Flash Schooner 1878 Sank in channel Small coastal craft
Greenleaf Johnson Schooner 1914 Ashore at mouth of
river
Laura (Soleta) Schooner 1862 Shallotte Inlet Destroyed
Ray Schooner 1894 Shallotte Bar Ran aground. Total loss.
Sereta Schooner 8 JUN 1862 Shallotte Inlet “Burnt”
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Appendix B: Terrestrial Magnetic Anomaly Table

Anomaly X Coordinate Y Coordinate Survey Line Anomaly # Signature Intensity Duration Assessment

9-1-nm-27.2g-91f 2185235.93 54771.64 9 1|Negative Monopolar 27.2g 91f Modern Debris
4-1-dp-17.3g-46.5f 2185033.74 54691.14 4 1|Dipolar 17.3g 46.5f Modern Debris
5-1-dp-16.1g-60.2f 2185046.55 54730.73 5 1|Dipolar 16.1g 60.2f Modern Debris
21-1-pm-23.4g-29.6f 2184920.11 54582.93 21 1| Positive Monopolar 23.4g 29.6f Modern Debris
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Appendix C: Marine Magnetic Anomaly Table

Anomaly X Coordinate Y Coordinate Survey Line # Target # Signature Intensity Duration Assessment

020-1-nm-4.5g-59.5f 2185267.1 53843.2 20 1 Negative Monopolar 4.5g 59.5f Modern Debris
020-2-dp-5g-119.4f 2185657.9 53988.2 20 2 Dipolar 5g 119.4f Modern Debris
018-1-nm-16.8g-55.2f 2184721 53728 18 1 Negative Monoipolar 16.8g 55.2f Modern Debris
016-1-pm-8.3g-197.5f 2185387.4 54106.7 16 1 Positive Monoipolar 8.3g 197.5f Modern Debris
016-2-pm-10.5g-38.3f 2185601.1 54201.4 16 2 Positive Monopolar 10.5g 38.3f Modern Debris
014-1-nm-93.2g-111.7f 2185384.6 54215.3 14 1 Negative Monoipolar 93.2g 111.7f Modern Debris
012-1-nm-11.2g-32.9f 2185018.3 54172.2 12 1 Negative Monoipolar 11.2g 32.9f Modern Debris
012-2-pm-154.1g-87f 2185317.5 54303.8 12 2 Positive Monoipolar 154.1g 87f Modern Debris
012-3-dp-12.7g-41.6f 2185382.1 54320.8 12 3 Dipolar 12.7g 41.6f Modern Debris
012-4-pm-5.3g-21.6f 2185440.4 54334.5 12 4 Positive Monoipolar 5.3g 21.6f Modern Debris
010-1-pm-27.4g-68.7f 2184920.9 54240 10 1 Positive Monoipolar 27.4¢g 68.7f Modern Debris
010-2-dp-83.2g-89.4f 2184996.4 54288.4 10 2 Dipolar 83.2g 89.4f Modern Debris
010-3-dp-30.9g-57.4f 2185291.8 54403.4 10 3 Dipolar 30.9g 57.4f Modern Debris
010-4--mc-46.3g-113.8f 2185422.5 54444.6 10 4 Multicomponent 46.3g 113.8f Modern Debris
008-1-pm-16g-46.2f 2184615.9 54220.4 8 1 Positive Monoipolar 16g 46.2f Modern Debris
008-2-pm-14.2g-51.7f 2184730 54284.9 8 2 Positive Monoipolar 14.2g 51.7f Modern Debris
008-3-mc-21.2g-95.8f 2184840.4 54326.7 8 3 Multicomponent 21.2g 95.8f Modern Debris
008-4-dp-4.3g-33.2f- 2184997.4 54386.6 8 4 Dipolar 4.3g 33.2f Modern Debris
008-5-mc-16.6g-113.3f 2185240.6 54461.4 8 5 Multicomponent 16.6g 113.3f Modern Debris
008-6-mc-42.7g-106.8f 2185372.2 54550.9 8 6 Multicomponent 42.7g 106.8f Modern Debris
008-7-pm-7.5g-48.1f 2185538.8 54601.5 8 7 Positive Monoipolar 7.5g 48.1f Modern Debris
008-8-dp-19.9g-50.2f 2185651.3 54642.7 8 8 Dipolar 19.9g 50.2f Modern Debris




Appendix D

Sonar Target Table



Appendix D: Sonar Target Table

Sonar Contact

X Coordinate

Y Coordinate

Assessment

SSS 01 2185666.251| 53827.24946|Small Linear Object

SSS 02 2185481.192| 54240.81425|Cluster of Small Objects

SSS 03 2184919.264| 53971.19398|Small Single Object

SSS 04 2184975.9| 54062.24744Cluster of Small Objects

SSS 05 2185264.293| 54169.89971|Small Linear Object

SSS 06 2185479.423 | 54255.72574 |Linear Cluster of Objects. Possibly Groin Remains.
SSS 07 2184973.855| 54100.44949|Linear Cluster of Objects. Possibly Groin Remains.
SSS 08 2184922.019( 53979.98307|Small Linear Object

SSS 09 2184911.528| 53984.44329|Small Linear Object

SSS 010 2184962.195| 54106.88562 |Linear Cluster of Objects. Possibly Groin Remains.
SSS 011 2185260.953| 54170.78533|Small Single Object

SSS 012 2185477.922| 54259.15512|Linear Cluster of Objects. Possibly Groin Remains.
SSS 013 2185478.782| 54304.46977 |Linear Cluster of Objects. Possibly Groin Remains.
SSS 014 2184963.141| 54127.84472|Linear Cluster of Objects. Possibly Groin Remains.
SSS 015 2184947.304| 54159.52638|Linear Cluster of Objects. Possibly Groin Remains.
SSS 016 2185463.729| 54317.14988|Linear Cluster of Objects. Possibly Groin Remains.
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Shallotte Inlet Sonar Target Report

Target Image

Target Info

User Entered Info

ISSS001.1
l* Sonar Time at Target: 12/12/2014 12:05:12 PM
l* Click Position
33.8983608285 -78.3882271184 (WGS84)
33.8981881521 -78.3885011399 (NAD27LL)
33.8983608285 -78.3882271184 (LocallLL)
(X) 2185674.81 (Y) 54571.47 (Projected
ICoordinates)
l* Map Projection: NC83F
l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\0IL_09141212120300.xtf
l* Ping Number: 91142
l* Range to target: 6.15 US ft
* Fish Height: 0.00 US ft
l* Heading: 93.200 Degrees
[* Event Number: 0
l* Line Name: OIL_09141212120300
l* Water Depth: 0.00 US ft
l* Positioning System to Sensor: 2.3317

Dimensions and attributes
l* Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

l® Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

[55S002.1
l* Sonar Time at Target: 12/12/2014 11:40:24 AM
* Click Position
33.8974628007 -78.3888691332 (WGS84)
33.8972901177 -78.3891431293 (NAD27LL)
33.8974628007 -78.3888691332 (LocallLL)
(X) 2185481.97 (Y) 54243.42 (Projected
ICoordinates)
l* Map Projection: NC83F
l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_16141212114000.xtf
l* Ping Number: 54869
I* Range to target: 86.84 US ft
lo Fish Height: 8.74 US ft
l* Heading: 259.400 Degrees
l* Event Number: 0
l* Line Name: OIL_16141212114000
lo Water Depth: 0.00 US ft
l* Positioning System to Sensor: 0.5688

Dimensions and attributes
l* Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

l® Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft




[588002.2

l* Sonar Time at Target: 12/12/2014 11:44:35 AM
* Click Position

33.8975018205 -78.3888822011 (WGS84)
33.8973291379 -78.3891561966 (NAD27LL)
33.8975018205 -78.3888822011 (LocallLL)

(X) 2185477.92 (Y) 54257.60 (Projected
ICoordinates)

l* Map Projection: NC83F

l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_15141212114200.xtf

l* Ping Number: 60992

l* Range to target: 69.17 US ft

o Fish Height: 5.64 US ft

l* Heading: 83.900 Degrees

|* Event Number: 0

l* Line Name: OIL_15141212114200

lo Water Depth: 0.00 US ft

l* Positioning System to Sensor: 3.6224

Dimensions and attributes
l® Target Width: 0.00 US ft

|® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

[5SS003.1

l* Sonar Time at Target: 12/12/2014 11:47:44 AM
® Click Position

33.8970975937 -78.3905502792 (WGS84)
33.8969249132 -78.3908242058 (NAD27LL)
33.8970975937 -78.3905502792 (LocalLL)

(X) 2184972.55 (Y) 54107.36 (Projected
ICoordinates)

l* Map Projection: NC83F

I* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_14141212114600.xtf

l* Ping Number: 65603

I* Range to target: 57.29 US ft

l* Fish Height: 8.09 US ft

l* Heading: 252.100 Degrees

l* Event Number: 0

l* Line Name: OIL_14141212114600

lo Water Depth: 0.00 US ft

l* Positioning System to Sensor: 7.8299

Dimensions and attributes
|* Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

|® Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

I5SS004.1
l* Sonar Time at Target: 12/12/2014 11:47:56 AM
* Click Position
33.8967486995 -78.3907206768 (WGS84)
33.8965760162 -78.3909945969 (NAD27LL)
33.8967486995 -78.3907206768 (LocallLL)
(X) 2184921.62 (Y) 53980.06 (Projected
ICoordinates)
l* Map Projection: NC83F
l* Acoustic Source File: F:\Ocean Isle Sonar Data
RO14\0IL_14141212114600.xtf
l* Ping Number: 65882
l* Range to target: 44.89 US ft
| Fish Height: 8.82 US ft
l* Heading: 260.500 Degrees
l* Event Number: 0
l* Line Name: OIL_14141212114600
lo Water Depth: 0.00 US ft
l* Positioning System to Sensor: 3.4860

Dimensions and attributes
l® Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l® Target Shadow: 0.00 US ft




[5SS003.2

l* Sonar Time at Target: 12/12/2014 11:49:46 AM
* Click Position

33.8970984123 -78.3905851588 (WGS84)
33.8969257319 -78.3908590840 (NAD27LL)
33.8970984123 -78.3905851588 (LocallLL)

(X) 2184961.97 (Y) 54107.60 (Projected
ICoordinates)

l* Map Projection: NC83F

l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_13141212114900.xtf

l* Ping Number: 68555

l* Range to target: 8.61 US ft

o Fish Height: 6.78 US ft

l* Heading: 77.700 Degrees

|* Event Number: 0

l* Line Name: OIL_13141212114900

lo Water Depth: 0.00 US ft

l* Positioning System to Sensor: 1.2206

Dimensions and attributes
l* Target Width: 0.00 US ft

|® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

[SSS005.1

l* Sonar Time at Target: 12/12/2014 11:50:23 AM
® Click Position

33.8973994693 -78.3896496161 (WGS84)
33.8972267885 -78.3899235798 (NAD27LL)
33.8973994693 -78.3896496161 (LocallLL)

(X) 2185245.23 (Y) 54218.91 (Projected
ICoordinates)

l* Map Projection: NC83F

I* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_13141212114900.xtf

l* Ping Number: 69458

I* Range to target: 6.58 US ft

l* Fish Height: 7.27 US ft

l* Heading: 85.900 Degrees

l* Event Number: 0

l* Line Name: OIL_13141212114900

le Water Depth: 0.00 US ft

l* Positioning System to Sensor: 6.1914

Dimensions and attributes
|® Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

|® Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

I5SS002.3
l* Sonar Time at Target: 12/12/2014 11:50:50 AM
* Click Position
33.8975203438 -78.3888827692 (WGS84)
33.8973476614 -78.3891567647 (NAD27LL)
33.8975203438 -78.3888827692 (LocallLL)
(X) 2185477.70 (Y) 54264.34 (Projected
ICoordinates)
l Map Projection: NC83F
l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_13141212114900.xtf
|* Ping Number: 70128
l* Range to target: 34.42 US ft
| Fish Height: 7.27 US ft
l* Heading: 78.800 Degrees
l* Event Number: 0
l* Line Name: OIL_13141212114900
le Water Depth: 0.00 US ft
l* Positioning System to Sensor: 4.6331

Dimensions and attributes
l® Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l® Target Shadow: 0.00 US ft




[SSS004.2

l* Sonar Time at Target: 12/12/2014 11:49:34 AM
* Click Position

33.8967612776 -78.3907529650 (WGS84)
33.8965885945 -78.3910268837 (NAD27LL)
33.8967612776 -78.3907529650 (LocallLL)

(X) 2184911.79 (Y) 53984.58 (Projected
ICoordinates)

l* Map Projection: NC83F

l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_13141212114900.xtf

l* Ping Number: 68286

l* Range to target: 87.12 US ft

o Fish Height: 7.74 US ft

l* Heading: 77.900 Degrees

|* Event Number: 0

l* Line Name: OIL_13141212114900

lo Water Depth: 0.00 US ft

l* Positioning System to Sensor: 5.7384

Dimensions and attributes
l* Target Width: 0.00 US ft

|® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

[SSS003.3

l* Sonar Time at Target: 12/12/2014 11:55:42 AM
® Click Position

33.8971014338 -78.3905617793 (WGS84)
33.8969287533 -78.3908357054 (NAD27LL)
33.8971014338 -78.3905617793 (LocalLL)

(X) 2184969.06 (Y) 54108.74 (Projected
ICoordinates)

l* Map Projection: NC83F

I* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_12141212115400.xtf

l* Ping Number: 77252

I* Range to target: 42.23 US ft

o Fish Height: 6.14 US ft

l* Heading: 263.700 Degrees

l* Event Number: 0

l* Line Name: OIL_12141212115400

le Water Depth: 0.00 US ft

l* Positioning System to Sensor: 7.1657

Dimensions and attributes
|® Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

|® Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft

I5SS006.1
l* Sonar Time at Target: 12/12/2014 11:21:05 AM
* Click Position
33.8963167608 -78.3882694241 (WGS84)
33.8961440641 -78.3885434468 (NAD27LL)
33.8963167608 -78.3882694241 (LocallL)
(X) 2185666.55 (Y) 53827.43 (Projected
ICoordinates)
l Map Projection: NC83F
l* Acoustic Source File: F:\Ocean Isle Sonar Data
R0O14\0IL_22141212112000.xtf
l* Ping Number: 26600
l* Range to target: 57.98 US ft
* Fish Height: 11.04 US ft
l* Heading: 247.100 Degrees
l* Event Number: 0
l* Line Name: OIL_22141212112000
le Water Depth: 0.00 US ft
l* Positioning System to Sensor: 7.0269

Dimensions and attributes
l® Target Width: 0.00 US ft

l® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l® Target Shadow: 0.00 US ft




[SSS003.4

l* Sonar Time at Target: 12/12/2014 11:57:48 AM
* Click Position

33.8971178681 -78.3906101412 (WGS84)
33.8969451880 -78.3908840653 (NAD27LL)
33.8971178681 -78.3906101412 (LocallLL)

(X) 2184954.34 (Y) 54114.63 (Projected
ICoordinates)

l* Map Projection: NC83F

l* Acoustic Source File: F:\Ocean Isle Sonar Data
P014\OIL_11141212115700.xtf

l* Ping Number: 80327

l* Range to target: 87.86 US ft

o Fish Height: 5.69 US ft

l* Heading: 81.700 Degrees

|* Event Number: 0

l* Line Name: OIL_11141212115700

lo Water Depth: 0.00 US ft

l* Positioning System to Sensor: 4.3362

Dimensions and attributes
l* Target Width: 0.00 US ft

|® Target Height: 0.00 US ft

l* Target Length: 0.00 US ft

l* Target Shadow: 0.00 US ft
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Ocean Isle Shoreline Management (Terminal Groin) Project
Summary of DEIS Comments and EIS Updates (2015)

Comment # Nature of Comment Agency/Entity Category Section Addressed Notes/Comments
Terminal groins are not long term solutions to beach erosion issues, often causing erosion in adjacent [David Hill Downdrift Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
areas. They are not a wise use of limited financial or human resources- we can not engineer our way effects 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
around erosion problems. Appendix B Section [for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
1 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.
2 Citizen supporting the proposed project. Carolyn Best General N/A Noted.
3 Residents of Ocean Isle Beach in support of the proposed project Dan and Frieda Souther General N/A Noted.
4 Resident of Ocean Isle Beach in support of the proposed project Angelo and Roberta General N/A Noted.
Catucci
5 Business in support of the proposed project OIB Holdings, LLC General N/A Noted.
6 Resident of Ocean Isle Beach in support of the proposed project Thomas S. Blevins General N/A Noted.
While this project may benefit a small number of property owners on the east end of Ocean Isle Kelly Harris Alternative #5 | Chapter 5- Question [Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
Beach, it will CAUSE erosion on other parts if the island, Sunset Beach and possibly Holden Beach. 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
Appendix B Section |for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
7 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.
s Please look out or the best interests of ALL property owners and tax payers in Brunswick County and |Kelly Harris General N/A Noted.
DO NOT allow terminal groins at Ocean Isle Beach.
9 Opposes the project based on the fact that the Applicant's Preferred Atlernative costing $46.5 million |Chip Marchetti Economics Section 3.1 Noted. Table 3.10 shows that the total economic cost of constrcuting Alternative 5 is $1,567,000. The total cost over 30-
of tax payer money to protect 24 oceanfront properties worth $7.5 million years is $45,860,000 which significantly less than other project alternatives
10 Spending tax payer money on an experiment that is unlikely to protect a few homes on the East End of David Morrison Economics N/A Noted.
Ocean Isle Beach is neither cost effective nor environmentally sound
These types of structures will have unwanted consequences to other homeowners up or down the David Morrison Alternative #5 | Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
beach and will result in more problems than they will solve. 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
Appendix B Section |for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
11 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.
12 Residents who state that they do not want an increase in taxes as a result of the proposed project. Jennifer and Tim Keyes Economics N/A Noted.
13 Oppsed to the hardening of North Carolina's shore and states that spending $46 million to protect Thomas M. Dillon Economics Section 3.1 Noted. Table 3.10 shows that the total economic cost of constrcuting Alternative 5 is $1,567,000. The total cost over 30-
property worth $7.5 million is not very smart years is $45,860,000 which significantly less than other porject alternatives
14 Terminal groins are detrimental to the environment and not worth the significant financial cost. Jan Farmer Economics N/A Noted.

Investing taxpayer money in such a project is foolish and wrong.

*Agency comments have been summarized. Please refer to individual agency letters for full content.




Terminal groins cause damage to beaches located south of the groin. Jan Farmer Downdrift | Section 3.1; Appendix |[Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
effects B Section 4.5 presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
15 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.
The construction of a hardened structure on either side of the inlet will significantly change sediment [NC WRC Habitat Loss | Section 3.1; Appendix |[Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
transport and likely have a direct and indirect impact to these habitat areas. B Section 4.5 presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
16 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.
If constructed, biological and physical post-project monitoring should be conducted for a long enough [NC WRC Shorebirds Chapter 6 Proposed biological and physical monitoring is outlined in Section 6.0 which includes the Inlet Management Plan. Also
period of time to determine the effect a terminal groin has on the surrounding areas. Monitoring addressed in the BA and EFH Assessment. Agencies will dictate the final TC and CMs
17 reports should be provided to the appropraite resource agencies prior to ceasing any monitoring
activity. If it is determined that the project has had a significant adverse impact or is not performing
as intended, mitigation may have to be implemented.
Preconstrcution monitoring should be conducted for overwintering birds to better establish the use of NC WRC Shorebirds Chapter 6 A this time, the only bird monitoring efforts being proposed is a continuation of the existing efforts undertaken by NC WRC
18 the inlet area by these species. and it's partners. Existing data will serve as baseline data. Also addressed in the BA and EFH Assessment. Agencies will
dictate the final Terms and Conditions and Conservation Measures.
The NCWRC is concerned that building a structure that is dependent upon regular nourishment events{NC WRC Benthic Section 5, Alternative |Frequency and volume requirements for nourishment actions are expected to be less under the proposed action relative to
19 could potentially impact benthic invertebrate populations. Regular beach nourishment events, such Invertebrates 5 those alternatives that consider nourishment as a component of a shoreline management strategy. A five-year
as every five years, can reduce benthic populations when populations are not given appropriate time renourishment interval should allow for the recovery of benthic invertebrates in between nourishment cycles.
for recovery.
The NCWRC is cocerned that the construction of a terminal groin may lead to a possible increase in NC WRC Shorebirds/Sea| Chapter 5, Question |The implementation of the terminal groin would delay nourishment along OIB from a 3-year cycle to a 5-year cycle. The
requests to conduct emergency beach nourishment during ecologically sensitive times of the year, i.e. Turtles 3.; Chapter 3.1 sediment budget presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transpor
the nesting shorebird and nesting sea turtle moritoriums, due to potential increases in erosion rates was to the east for areas east of baseline station 120+00. With the model results indicating no change in the shoreline
around the groin structure. response west of baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west,
including the west end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The
2 wave refraction phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment
loss off the east end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet
and Shallotte Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out]
of the area. On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate
any significant difference in the response of the shoreline compared to Alternative 1.
The NCWRC is concerned about permanant, cumulative habitat loss and changes to the inlet complex.[NC WRC Habitat Loss Section 6 Additional detailed discussion of mitigation thresholds and actions are described in Section 6.0 and within the Inlet
Mitigation would need to create or protect similar habitat type that would offset the loss of this inlet Management Plan. Conservation measures and terms and conditions to avoid and minimize potential adverse effects to
21 area. Please provide a discussion on the potential mitigation options that may be available to offset listed species will be identified in the BO and EFH Conditions. Biotic Community habitat mapping has also been proposed to
any unintended direct and indirect impacts from the proposed terminal groin. monitor any potential habitat loss.
If the terminal groin and/or beach nourishment project should be implemented, all work on the NC WRC Sea Turtles N/A Noted. The environmental window for dredging will be maintained to maximum extent practicable for nourishment.
oceanfront shoreline, including mobilization and demobilization for all beach nourishment events and
22 the construction of the terminal groin structure, should be conducted outside of the sea turtle nesting
season which runs from May 1-Nov. 15, or until the last known sea turtle nest has hatched.
Nesting birds are sensitive to increased human activity and other disturbances around their nesting  |[NC WRC Shorebirds N/A Noted. Nourishment will avoid nesting season to the maximum extent practicable.
area. If the terminal groin and/or beach nourishment project should be implemented, all work on the
23 oceanfront shoreline, including mobilization and demobilization for all beach nourishment events and

the construction of the terminal groin structure, should be conducted outside of April 1-August 31.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



24

Individual inquiring about the liklihood that the proposed terminal groin will be built

Michael Lamson

General

N/A

It is not possible to predict the liklihood of any specific alternative being implemented at this time.

25

Resident of Sunset Beach does not want anyone to "screw around with mother nature"

Freddie Cole

General

N/A

Noted.

26

Resident of Sunet Beach expressing opposition to the proposed terminal groin as it is "wasteful from
the standpoint of a taxpayer funds and unsound from a scientific perspective".

Gordon Bokelman

General

Table3.10and 3.11in
Chapter 3

Allinitial costs to pre-fill the accretion fillet and construct the terminal groin as well as any future maintenance of the
terminal groin would be a non-Federal responsibility. Following construction of the terminal groin, all future beach
nourishment would occur within the limits of the Federal storm damage reduction project and would be eligible for cost-
sharing with the Federal government in the same 65%/35% Federal/non-Federal ratio as under the existing Project Cost
Sharing Agreement. The resulting Federal and non-Federal cost responsibilities for the total 30-year project costs for the
terminal groin options and the other project alternatives are provided in Tables 3.10 and 3.11 in Chapter 3 of the EIS.

27

Resident of Sunet Beach states that placement of a groin on the east end of Ocean Isle Beach will
accelerate erosion on the middle of Ocean Isle Beach and will be harmful to the marine ecosystem on
adjacent inlets.

Gordon Bokelman

Downdrift
effects

Chapter 5, Question
3.; Chapter 3.1;
Appendix B Section
4.5

Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.

28

The construction of the groin could have negative effects on fish, shellfish, and their habitats.
Hardened structures can block and/or divert longshore larval transport which is especially important
near inlets.

Shane Staples, NC DCM
Fisheries Resource
Specialist

Larval
transport

Chapter 5, Section E,
Larval Tranpsort

As stated in the DEIS, While concerns regarding larval transport into estuarine habitats through inlets due to interference by
jetties may have merit, the proposed terminal groin on Ocean Isle Beach is not expected to substantially impact larval fish
transport. As described in Chapter 3, the fillet of the terminal groin will be artificially filled with beach compatible material
immediately following construction which will effectively extend the dry beach shoreline seaward approaching the end of the|
terminal groin. Therefore, unlike much longer jetties, the single terminal groin would not act as a direct impediment to
longshore transport of larvae into the inlet. Once the beach protrudes to near the end of the structure, either by localized
sediment transport (as described above) or through fillet nourishment/construction and maintenance, wave processes
transport sand around and over the groins into the tidal inlet. The same sand by-passing action would also affect the
movement of estuarine dependent larval forms thereby reducing any impacts to numerous species. As stated in thte 2010
Terminal Groin Report for the CRC, “In terms of larval transport, a terminal groin may reduce unrestricted access into inlet
systems” (NCDENR, 2010). However, the report also states “As noted in the Physical Assessment Section, once a beach
protrudes to near the end of the structure, either by natural longshore transport or through beach nourishment, wave
processes transport sand around and over the groins into the tidal inlet. The same sand by-passing action would also affect
the by-pass of estuarine dependent larval forms” (NCDENR, 2010).

29

Hardened structures can change the littoral flow of sediments, modify sediment grain size, narrow
and steepen adjacent beaches, resulting in a reduction of intertidal habitat.

Shane Staples, NC DCM
Fisheries Resource
Specialist

Sediment
transport

Chapter 3, Alternative
5.

As stated in Chapter 3 of the EIS, the purpose of a terminal groin on the east end of Ocean Isle Beach would be to create a
permanent accretion fillet west of the structure. This would be accomplished by controlling tide induced or influenced
sediment transport off the extreme east end of the island. The resulting position and alignment of the shoreline within the
accretion fillet would mimic that of the shoreline immediately to the west. The elimination or reduction in tide induced
sediment transport off the extreme east end of the island should improve the performance and longevity of beach fill placed
east of Shallotte Boulevard as well as the performance of a portion of the federal storm damage reduction project that
extends west of Shallotte Boulevard. Since wave induced sediment transport (i.e., littoral sand transport) would still be in
play, erosion will continue to be a management issue for the shorelines lying outside the direct influence of the terminal
groin. No information has supported the notion that the resulting adjacent beaches will be steeper than under natural
conditions following the installation of the proposed terminal groin.

30

Were the project to move forward, the fisheries moratorium for dredging is April 1 - Sept. 20 in order
to protect fish during a season critical to spawning success and larval/juvenile recruitment.

Shane Staples, NC DCM
Fisheries Resource
Specialist

Larval
recruitment

N/A

Noted. The proposed construction timeframe included in the EIS is from Nov. 15 through April 30.

31

Data has been provided regarding records for rare species and conservation/managed area as well as
natural heritage resources within the vicinity of the project area (Permit Area).

NC Natural Heritage
Program

Threatened
and
endangered
species

Chapter 4, Areas of
Environmental
Concern, and Table 4.3

A table listing the Federal and State listed species found or have the potential to be found within the Permit Area is included
in Table 4.3 of the EIS and includes species recommented by NCNHP. Also, a description of the natural heritage area site,
Brantley Island, has been included in Chapter 4.

32

Potenital to cause a localized increase in bacteria concentrations within the waters surrounding the
project which could impact recreational swimmers should dredging continue past April 1.

NC Shellfish Sanitation

Water quality

N/A

Noted. The swimming season will be avoided to maximum extent practicable for nourishment. Water temperatures within
the Permit Area are typically below 70 degrees in the month of April and, as such, recreational swimming will still be limited
compared to the summer time.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



44 CFR 60.3.e prohibits man-made alteration of sand dunes and mangrove stands within Zones V1-30,
VE, and V on the communities FIRM which would increase potential flood damage. Grading activity
within one of these zones shall be accompanied by a hydraulic study to assure there will be no

NC Dept. of Public Safety,
Division of Emergency
Management Risk

Public safety

N/A

Aside from the construction of the sheetpile component of the proposed terminal groin, project alternatives do not include
alteration of sand dunes or mangrove stands, which are not present in North Carolina. The sheetpile component of the
terminal groin will temporarily impact the dunes within it's footprint, however, this area will be restored following

33 increase in flood damage potential. Management construction. The project is not expected to increase the flood damage potential from what is currently authorized under the|
existing federal project. As stated in the EIS, "The rubble mound portion of the groin will have a maximum crest elevation of
+4.9 feet NAVD. Considering that the beach fill associated with Alternative 5 will be constructed to +6 feet NAVD, thus much
of the groin will be constructed below grade and, therefore, would not impose a public safety concern for individuals".

One of the conclusions of the NC CRC terminal groin study was that "under particular conditions, it Richard Hilderman Downdrift Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
may be possible to limit adverse effects with terminal structures without detrimental effects to the effects 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
adjacent shorelines". This conclusion should send a message that a terminal groin is a very bad idea. Appendix B Section |for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction

34 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.

Science has clearly demonstrated that terminal groins will temporarily stop erosion behind the groin [Richard Hilderman Downdrift Chapter 5- Question |The referenced photos depict groin fields, not a terminal groin, and therefore do not offer a representative comparison to theg
but will trigger erosion on the other side of the groin. All one has to do is look at photos of the coasts effects 3.; Chapter 3.1; proposed project in Alternative #5. Any potential downdrift effects would occur on the east side of the groin as the sediment|

35 of NJ and FL to see that once a single groin is put into place this will trigger cascade effect of additional Appendix B Section [transport in proximity to the inlet is from west to east. The engineering analysis does not support any substantial effects to

groins. 4.5 adjacent shorelines in response to Alternative #5.
36 Termninal groins are a short term fix and the cost of ecological damage to the inlet and to fisherman [Richard Hilderman Alternative #5 N/A Noted.
can’t be estimated at this time.
The Service recommends that the proposed project not be authorized. The proposed project has the [USFWS Threatened N/A Noted.
37 potential to adversely affect nesting female sea turtles, nests, and hatchlings on the beach, piping and
plovers, red knots, and seabeach amaranth within the proposed project area. endangered
species
A groin built as proposed would not solve the erosion problem and may be detrimental to the west ~ [Susan Boeh Downdrift Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
end of Ocean Isle Beach and Sunset Beach. effects 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
Appendix B Section |for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction

38 phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
On the Holden Beach side of Shallotte Inlet, the model results for the terminal groin alternative did not indicate any
significant difference in the response of the shoreline compared to Alternative 1.

39 A North Carolina resident in support of the proposed terminal groin John Rakoci Alternative #5 N/A Noted.

Resident of Sunset Beach in opposition of the proposed terminal groin as it would result in Gerald V. Otteni Downdrift Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget

downstream erosion. effects 3.; Chapter 3.1 presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west

40 end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.

Any harm resulting in the construction of the terminal groin should be paid for by the Town of Ocean [Gerald V. Otteni Economics Chapter 6 The Town of Ocean Isle Beach will be responsible for monitoring the perfomrance of the terminal groin and implementing
Isle Beach mitigation measures deemed necessary to correct any documented negative impacts. Mitigation measures could include
a1 modification to the terminal groin to improve sedment movement past the structure, placement of beach fill along negativel

impacted areas, or complete removal of the terminal groin should mitigation measures not adequately address the issue.
The State CAMA permit requires financial assurances as well.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



22

Resident of Sunset Beach in opposition of the proposed terminal groin as it would result in
downstream erosion.

Nina Marable

Downdrift
effects

Chapter 5- Question
3.; Chapter 3.1

Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.

43

Sunset Beach must be included in the area to be monitored and must receive mitigation attention to
minimize damage or erosion

Nina Marable

Monitoring

N/A

As stated in the DEIS, downdrift effects are not anticiapted on Sunset Beach and therefore monitoring along that shoreline
would not be required.

44

Supports the construction of the proposed terminal groin

Arley Webb

Alternative #5

N/A

Noted.

45

Supports the construction of the proposed terminal groin

Robert C. Borden

Alternative #5

N/A

Noted.

46

The modeling does not accurately predict the results of the project downstream from Ocean Isle
Beach.

Sam Swanson

Downdrift
effects

Chapter 5- Question
3.; Chapter 3.1;
Appendix B Section
4.5

Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.

47

The modeling fails to report results for the channel realignment option.

Sam Swanson

Alternative #4

Chapter 3, Alternative
3

The USACE incorporated a newly aligned channel in Shallotte Inlet as a feature of the federal storm damage reduction
project, therefore, the model results obtained for the existing or no action alternative represented the channel realignment
alternative (Alternative 4). Accordingly, model tests specifically for the channel realignment alternative would have been
redundant. As explained in the Engineering Appendix of the DEIS, subsequent dredging of the Shallotte Inlet borrow area did
not follow a designated channel corridor, rather, the USACE removed material from various locations within the borrow area
needed to satisfy beach nourishment requirements. As a result, flow across the ebb tide delta was not concentrated along a
preferred channel corridor. Alternative 4 would modify the periodic nourishment operation by requiring material be
removed from a designated channel corridor located near the west boundary of the existing borrow area with an alignment
parallel to the west boundary of the existing borrow area. Since the release of the DEIS, alditional modeling has been
conducted for Alternative 4 and suggeststs that the projected the fill along the east end would need to be re-nourished
every 3 years following the initial 2 year adjustment period.

48

The aesthetics of placing the rock rubble structure on the sand is not discussed. Rocks will create a
hazard to people using the beach.

Sam Swanson

Aesthetics

Chatper 5, E: impacts
Associated with
Alternative 5, section
entitled "Aesthetics"
and "Public Safety"

As stated in the DEIS impacts assoicated with Alternative 5 under the section entitled, "Public Safety", the top of the
landward most portion of the shore anchorage section would be below the existing ground level and therefore would not
pose a threat to public safety. Text has been amended to include, "The rubble mound portion of the groin will have a
maximum crest elevation of +4.9 feet NAVD. Considering that the beach fill associated with Alternative 5 will be constructed
to +6 feet NAVD, the much of the groin will be constructed below grade and, therefore, would not impose a public safety
concern for individuals". It was also previously stated that in addition, a U.S. Coast Guard approved navigation aid consisting
of a three-pile dolphin and light, may be installed at the seaward end of the terminal groin. This will reduce the chance of the
structure becoming a navigational hazard to vessels. We have also inserted additional figures in Chapter 3 that depict the
cross-sectional view of the terminal groin and the profile of the nourished beach.

49

This project offers a benefit to only a few people at a cost to many with no gaurantee the project will
work.

Sam Swanson

Economics

N/A

Noted.

50

Stongly opposes the construction of the terminal groin based on several factors including their
interpretation of the findings of the NC CRC report on terminal groins, photos of the NJ and FL
coastline, and rising sea levels.

Jay and Mary Ann
Klompmaker

Alternative #5

N/A

Noted.

51

Resident of Sunset Beach in opposition of the proposed terminal groin as it would result in
downstream erosion.

Gregory and Ann Jensen

Downdrift
effects

Chapter 5- Question
3.; Chapter 3.1;
Appendix B Section
4.5

Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.

*Agency comments have been summarized. Please refer to individual agency letters for full content.




52 Supports the construction of the proposed terminal groin Delbert Bowen Alternative #5 N/A Noted.
53 Supports the construction of the proposed terminal groin Roge and Valerie Brafford | Alternative #5 N/A Noted.
54 Supports the construction of the proposed terminal groin Linda and Steve Reinhalter| Alternative #5 N/A Noted.
55 Supports the construction of the proposed terminal groin Bill and Glenda Browning | Alternative #5 N/A Noted.
The EIS does not address any potential impacts or mitigation on islands or properties immediately David A. Eastburn Downdrift Chapter 5- Question |Noted. Delft3D modeling was not performed to assess potential impacts to Sunset Beach. However, the sediment budget
down-drift from this project, including the western end of Ocean Isle Beach, the island of Sunset effects 3.; Chapter 3.1; presented in the Engineering Report (Appendix B) found the predominant direction of littoral sand transport was to the east
Beach, and Bird Island. Appendix B Section [for areas east of baseline station 120+00. With the model results indicating no change in the shoreline response west of
4.5 baseline station 30+00 on Ocean Isle Beach with the terminal groin in place, the areas farther to the west, including the west
56 end of Ocean Isle Beach, Tubbs Inlet, and Sunset Beach would not be impacted by the terminal groin. The wave refraction
phenomenon, which exists around most inlets, is one of the factors contributing to the high rate of sediment loss off the east
end of Ocean Isle Beach. Consequently, installation of a terminal groin in the area between Shallotte Inlet and Shallotte
Boulevard would not have an impact on the infrequent occasions when sediment is transported to the west out of the area.
Supports the comments previously made by Sunset Beach and by Sunset Beach resident Jan Harris David A. Eastburn Monitoring | Chapter 5- Question |Because terminal groin-induced impacts are not anticipated to occur on Sunset Beach, no monitoring or mitigation would be
relating to the monitoring and mitigation aspects of this project. 3.; Chapter 3.1; required along that barrier island.
57 Appendix B Section
45
58 Supports the commnets made previously by Jan Harris of Sunset Beach relating David A. Eastburn General N/A Noted.
The EIS made no consideration given to property ownership. It should be pointed out that the vast David A. Eastburn Property N/A One of the stated purpose and needs of the proposed project is to preserve the Town's tax base. Satisfying this goal is not
59 majority of property that stands to gain the most benefit from this project is controlled or owned by ownership contrained by who may own a piece of property that would receive a direct or indirect benefit from the project. Any decision|
one family- the Odell Williamson Family, it's trusts and heirs. to implement a project to protect the east end of Ocean Isle Beach will be made by the Town Board of Commissioners after
receiving imput from property owners on Ocean Isle Beach.
The erosion on the east end of Ocean Isle Beach is due to the very-well documented mining of Len Pietrafesa General Chapter 3, Alternative |As stated in Chapter 3 of the EIS, "a Federal storm damage reduction project was constructed along 17,100 feet of the Town’s
sediments from the tidal delta to apptempt to protect the houses built at the very eastern tip of OIB 1: No Action shoreline west of Shallotte Boulevard between March 10 and May 7, 2001." This project does not serve to protect the homeg
especially during the passage of winter storms. east of the fill area. In fact, the high rate of erosion occurring east of Shallotte Boulevard during the time the project was
60 being formulated was the primary reason the USACE did not inlcude the extreme east end of Ocean Isle Beach in the federal
project as periodic nourishment requirments along this section of the beach would not meet the USACE standards for
justifying federal protection of the area.
61 The advocates of the groin at OIB are real estate developers and owners and their town council Len Pietrafesa Economics N/A Noted.
representatives, especially the mayor.
The implications of the groin is that following the damage due to the proposed groin there could be  [Len Pietrafesa General Chapter 1- As stated in the EIS, This proposed terminal groin is one of four such structures approved by the General Assembly to be
two more groins in the future- one at the pier and one at Tubbs Inlet. Introduction constructed in North Carolina following passing of Senate Bill (SB) 110. As such, groins located neart the peir or any other
location aside from the terminus of an island would be considered illegal. A terminal groin at Tubbs Inlet would be
62 considered to be legal, however. At this time, the Town of Ocean Isle Beach has no plans for consideration of any type of
additional hard erosion control structure for its shoreline. The area west of the federal project has been relatively stable,
however, the Town is considering options for possible increased storm damage protection for the area through the
implementation of a beach nourishment program that would extend the beach fill area west to Tubbs Inlet.
The recruitment of marsh and inshore nurservy dependent finfish could be greatly altered and Len Pietrafesa Fish ingress Chapter 4, Larval  [Itis stated in Chapter 4 that the mass of flowing water flowing in and out of the inlet during tidal exchange acts as a conduit
reduced by the imposition of the groin. Transport, Chapter 5- |for larvae found within the water column in proximity to the inlet. Settle et al. (2005) estimated that the larval fish
Alternative 5: Water [concentrations in proximity to Bogue Inlet ranged throughout the water column between 0.5 and 5.0 larvae per cubic meter.
Column (Larval Assuming that there is similar larval concentration in proximity to Shallotte Inlet, Shallotte Inlet would also serve as an
Transport) important pathway for numerous species of zooplankton into the estuary. The impacts to larval transport into Shallotte Inlet
in response to the constrcution of the terminal groin are discussed in Chapter 5: Alternative 5: Water Column (ILarval
63 Transport). Specifically, it cites the CEC Terminal Groin Study which states "As noted in the Physical Assessment Section,

once a beach protrudes to near the end of the structure, either by natural longshore transport or through beach
nourishment, wave processes transport sand around and over the groins into the tidal inlet. The same sand by-passing action
would also affect the by-pass of estuarine dependent larval forms” (NCDENR, 2010). Also cited is the Olsen Associate, Inc.
numerical model study that investigated larval transport off Bald Head Island in response to thier proposed terminal groin
which would result in minimal impacts associated with larval transport. This has dso been addressed under the EFH and BA
documents.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



Moving the 30 at risk homes to the northwest on the island would cost $5,000,000. Len Pietrafesa Economics | Appendix B, Table 4.2 [An assessment of the economic impact of Alternatives 1 and 2, both of which included relocation and/or demolishion of
threatened structures, is provided in Engineering Report (Appendix B) of the DEIS. For Alternative 1, which includes
64 continuation of existing erosion response measures (sandbags), the economic costs over thirty years would be over $35.1
million. For Alternative 2, which would eliminate the use of temporary sandbags and simply move or demolish threatend
homes, the total cost over 30 years would be about $29.6 million.
The cost of groin installation and ensuing downstream beach maintenance which has been shown to [Len Pietrafesa Economics N/A Noted. The Fort Macon project was originally formualted to include beach nourishment. However, the need for periodic
occur by groin induced beach destruction at Pea Island, Fort Macon, and other locations has cost at nourishment of the Fort Macon State Park shoreline was eliminated when material from maintenance of the federal
least $1.6M/year and will cost a total of $26M over the next 10 years. navigation channels connecting to Morehead City Harbor began to be routinely deposited along the shoreline west of the
Fort Macon terminal groin. Similarly, the material deposited on Pea Island following the construction of the terminal groin
was a continuation of the agreement between the USACE and the US Fish & Wildlife Service which was implemented before
construction of the terminal groin. In this agreement, the USACE would retun all of the Oregon Inlet channel maintenance
65 material to the littoral zone along the north end of Pea Island. This has been done at no additional cost to the State of North
Carolina which constructed the terminal groin. Channel maintenance material has been deposited on Pea Island using cutter-
suction pipeline dredges which place material directly on the shoreline with the majority of the dredged material placed in
the nearshore using split hull hopper dredges. After over 24 years since its completion, the monitoring of the Pea Island
shoreline has only shown positive impacts along the shoreline south of the structure. Shallotte inlet is not a Federal
Navigation Channel, as are the other two. The maintenance interval proposed is every 5 years under the Preferred
alternative.
66 The applcant is urged to build an experimental "artifical oyster or alternative critter reef" on the east |Len Pietrafesa Alternative #5 N/A Noted.
end of Ocean Isle Beach.
67 A letter written by NC State's Dr. Len Pietrafesa citing potential downdrift affects from the proposed [Dean Walters Downdrift N/A Noted.
terminal groin on Ocean Isle Beach isn not based on site specific modeling effects
A letter wrtten by Dr. Robert Borsten, registered PE and Prof. Emeritus at NC State, stated that Dean Walters Alternative #5 N/A Noted.
68 "...after studying the EIS, the construction of a terminal groin will have substantial benefits to the
Town and | largely support the proposed application"
Based on the modeling in the EIS, the proposed terminal groin shows no different affect on Holden Dean Walters Downdrift Chapter 5- Question |As stated in Chapter 3 of the EIS, the purpose of a terminal groin on the east end of Ocean Isle Beach would be to create a
Beach, mid-island of Ocean Isle Beach, and Sunset Beach. effects 3.; Chapter 3.1; permanent accretion fillet west of the structure. This would be accomplished by controlling tide induced or influenced
Appendix B Section [sediment transport off the extreme east end of the island. The resulting position and alignment of the shoreline within the
4.5 accretion fillet would mimic that of the shoreline immediately to the west. The elimination or reduction in tide induced
sediment transport off the extreme east end of the island should improve the performance and longevity of beach fill placed
69 east of Shallotte Boulevard as well as the performance of a portion of the federal storm damage reduction project that
extends west of Shallotte Boulevard. Since wave induced sediment transport (i.e., littoral sand transport) would still be in
play, erosion will continue to be a management issue for the shorelines lying outside the direct influence of the terminal
groin. No information has supported the notion that the resulting adjacent beaches will be steeper than under natural
conditions following the installation of the proposed terminal groin.
70 Science has proven that the terminal groin alternative is a viable tool in stabilizing our shoreline and [Dean Walters General N/A Noted.
asks for the approval of the required permits.
SB110 was amended by SB151 in 2013 and set out several requirements that must be met before a NC DCM Terminal Groin Chapter 1- Text amended to include, "SB110 was amended by Senate Bill 151 (SB151) in 2013 and set forth additional stipulations that
71 CAMA permit can be issued. Legislation Introduction must be met prior to the issuance of State of North Carolina permits".
How will construction of a terminal groin, coupled with current beach management practices change |NC DCM Alternative #5 | Chatper 3, Alternative [The factors that currently affect the chronic erosion will not change (i.e. the flood channels will still carry sediment into the
the factors that currently affect chronic erosion (i.e. flood channels that have formed close to the OIB 5. inlet from the OIB shoreline and as long as the channel remains in it's current position, the ebb tide delta will not afford
shoreline, ebb tide delta located further east, etc.) east of Shallotte Blvd.? protection from wave attack on the east end of OIB. However, as stated in Chapter 3, elimination or reduction in tide
induced sediment transport off the extreme east end of the island should improve the performance and longevity of beach
72

fill placed east of Shallotte Boulevard as well as the performance of a portion of the federal storm damage reduction project
that extends west of Shallotte Boulevard. Since wave induced sediment transport (i.e., littoral sand transport) would still be
in play, erosion will continue to be a management issue for the shorelines lying outside the direct influence of the terminal
groin.

*Agency comments have been summarized. Please refer to individual agency letters for full content.




Please provide additional information on the overlapping of currently approved projects that NC DCM General Chapter 3, Alternative |[The January 2007 OIB project that placed 155,000 cubic yards of fill between baseline stations -3+00 to 17+00 under CAMA
authorize the placement of sand east and west of Shallotte Blvd. (USACE Navigartion Project, USACE 1. permit #91-05 was a one-time operation. Due to the failure of the beach fill to provide any long-term shoreline protection,
placement template, USACE CSDR project, and CAMA Major Permit #91-05 issued to OIB). Inlcude the| the Town of Ocean Isle Beach has opted not to attempt beach nourishment in this area as a stand alone project. The federal
frequency of these events and volumes of materials associated with each project. storm damage reduction project, which covers 17,100 feet of shoreline from Shallotte Boulevard (station 10+00) west to
Dunside Dr. (station 18,100), was initially consructed in 2001 and has been nourished on three separate occassions, 2006-07,
2010, and 2013. In general, the three periodic nourishment operations have been limited to the shoreline from Shallotte
Boulevard west to baseline station 120+00. The project west of 120+00 has not needed any nouishment to maintain the
authorized beach fill design template. Thus, the only overlap of the Town's non-federal beach nourishment effort and that of]
73 the federal storm damage reduction project was the one-time occurrence when material from both efforts was placed
between baseline stations 10+00 and 17+00. Inserted the following language under Alternative 1 in Chapter 3: "In addition t:
the construction of the sandbag revetment, the Town placed 155,000 cubic yards of material between stations -3+00 and
17+00 in 2007 under CAMA permit #91-05. The area between 10+00 and 17+00 overlaps with the Federal project. Due to
the failure of this locally funded nourishment project to provide any long-term shoreline protection along the east end of the
island, the Town has opted not to attempt beach nourishment as a stand-alone project within this area again."
It appears that not all alternatives were analyzed wth the same or simialr levels of detail. Itis NC DCM Alternatives Various locations  |All alternatives were evaluated using similar levels of detail. The model simulation used to evaluate Alternative 2 was also
suggested that the DEIS be re-examined to ensure that similar information is provided for each Analsysis applicable to Alternative 1 since the only differences between the two alternatives in terms of man-made shoreline response
alternative measures was the use of sandbags or in the case of Alternative 2, the non use of sandbags, as a temporary erosion response
measure. All other features of these two alternatives are the same, i.e., the federal storm damage reduction project would
continue to be nourished using material from the Shallotte Inlet Borrow area. The performance of the beach fill under
Alternative 3, the beach fill only alternatives, was also modeled to the same degree as Alternative 2. Alternative 4, which
74 included realignment of the channel, was represented by the results for Alternative 2 which included the USACE borrow area|
through the middle of Shallotte Inlet. Additional modeling for Alt. 4 has been conducted and the results of the modeling are
presented in detail in Chapter 5..... All of the terminal groin options evaluated for Alternative 5 were modeled under the
same model input conditions as used for the other alternatives. With regard to economic impacts, the costs for all of the
alternatives were computed over the 30-year planning period with equivalent average annual costs presented for each.
The document indicates that periodic nourishment was to occur approximately every three years NC DCM General Chapter 3, Alternative [ The static line exception report was prepared by the Town of Ocean Isle Beach. While most portion of the federal project
following the initial storm damage reduction project in 2001, which would have triggered the 1. west of station 30+00 performed reasonably well following initial construction in 2001, project performance was not the only|
nourishment event in 2004; however, it was decided that the “project performed so well” that factor that postponed the first nourishment until 2006-2007 as there were also federal and state funding issues and a poor
nourishment would not be necessary until 6 years after the initial project (Ocean Isle Beach, NC Static dredging climate due to the impacts of 2004 hurricanes in the State of Florida. The decision not to place sand east of station
Line Exception Progress Report, 2014). This information from the 2014 Static Line Exception Report is 10+00, which lies outside the authorized limits of the federal project, was a local decision and was based on the rapid loss of
not mentioned in this section of the DEIS, which only notes the chronic erosion and that beach the fill placed in the are by the Town of Ocean Isle Beach in January 2007. With regard to the performance of the federal
nourishment alone will not fix the problem. Additionally, the DEIS indicated that a portion of the project following each periodic nourishment operation, Figures 3.5 to 3.7 in the Engineering Report (Appendix B) shows
project area did not receive sand in 2010, because of the “poor performance of the fill palced east of losses from the fill area east of station 30+00 ranged from approximately 25 cy/If/yr to 45 cy/If/yr after each operation.
75 Station 10+00 in January 2007”. Please address why this portion of the project performed well after Comparison of these three figures does not indicate any impoved performace of the fill along the east end of the federal
the 2001 event, and then very poorly after the 2007 project. project. The reference to "poor performance" was only made with regard to the area east of Shallotte Boulevard that was
nourished by the Town in 2007. The following language was inserted into Chapter 3, Alternative 1: "Since initial construction
Ocean Isle Beach has been nourished three times. Although the maintenance of this project was scheduled to be constructed
on a 3-year cycle following the initial construction in 2001, the performance of the project was better than anticipated and
allowed for a delay in the implementation of the first maintenance event (Ocean Isle Beach, NC Static Line Exception Progress
Report, 2014)."
The DEIS states the total economic cost for Alternative 1, over a 30 year period, to be $101.49 million.|NC DCM Economics | Chapter 3, Alternative | The balance of the $101.55 million is supported by non-federal interests, including the Town of Ocean Isle Beach and the
76 Of this $101.48 million, it is stated the Federal government share of the Federal nourishment project i 1 State of North Carolina
$43.19 million. Would this not make the total economic cost to the Town of Ocean Isle Beach $58.29
million?
Please specify whether the $1.6 million loss in estimated appraised value since 2005 includes only the [NC DCM Economics | Chapter 3, Alternative [The estimated appraised value of the lost homes and parcels since 2005 totals approximately $1.6 million
77 five (5) homes, or the homes plus a number of the 20-25 buildable parcels. 1
Table 3.1: Please verify that the cost/loss for each item is counted only once; for example, “sandbags” [NC DCM Economics | Chapter 3, Alternative [Table 3.1 is a list of damages/cost the Town of Ocean Isle Beach actually experienced since 2004. There are no duplications ir]
78 and “public/beach accesses” are mentioned multiple times. 1 the table. This table was provided for information purposes and was not used in determining future long-term damages.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



The statement that 45 houses and 238 parcels would be lost within the next 30 years assumes that NC DCM Economics | Appendix B, Table 4.2 |Table 4.2 in Appendix B has been amended. The number of parcels having a value greater than $2,000 is 156. Parcels with a
sandbag revetments would fail completely and permanently after five years; that storm damage and 4.5 value less than $2000 are non-conforming parcels and will be excluded from the summary table and the EIS will be modified
reduction projects would be ineffective for mitigating erosion; and that all of the houses and parcels accordingly. The reference to 45 houses is correct. The assumption that sandbag revetments would only have an effective
would be completely and permanently lost or need to be relocated. What is the basis for stating none life of 5-years was based on the actual performance of sandbag revetments previously installed in the area. This is discussed
of these above mitigation measures will protect these parcels and homes? Additionally, a cursory in some detail in the Engineering Report and demonstrated on Figure 3.4 in the Engineering Report (Appendix B). The sectior
79 review of available GIS data appears to show that a significant portion of the 238 parcels may in fact of the area included in the analysis of future losses either is not included in the federal storm damage reduction project (i.e.,
be currently either fully or partially submerged. The document should be revised to clearly separate its lies east of station 10+00) or lies in an area where the federal project has not performed well, essentially the area betweer|
highground parcels from submerged parcels that may now lie within public ownership. The various station 15+00 and 10+00.
economic analysis’s contained in the document should also be changed to reflect any changes in this
information.
Based on the one-third relocation assumption, the average value of each of the fifteen (15) relocated |NC DCM Economics N/A The average value of the moved structures is correct. The average value of the 30 structures assumed to be demolished is
80 homes would be $86,667. Please verify that this is an appropriate valuation. $96,193.
The total economic cost for Alternative 2 includes the Federal portions of the project cost and should [NC DCM Economics N/A When presenting the cost of the other alternatives that include continuation of the federal project, the total cost of the
81 only include the total economic cost to the Town of Ocean Isle Beach. federal project is included in the total cost of that alternative. Therefore, the total cost of the federal project is the
appropriate vlaue to use for Alternative 2.
The statement that the same homes and infrastructure damaged under Alternative 1 within 30 years [NC DCM Economics N/A Following the progression of the movement of the erosion scarp under Alternative 2 vs. Alternative 1, the only difference in
would also be damaged under Alternative 2 repeats the assumption that sandbag revetments will be the economic impact is when the structures would be lost. That is, with Alternative 1, there would be a 5 year delay in the
entirely ineffective over this period. What is the basis for this assertion? ultimate demise of a structure but it would eventually be lost during the 30-year analysis period. The only difference in the
82 average annual cost of Alternative 1 vs. Alternative 2 is in the equivalent average annual cost which is affected by the timing
of when certain structures would be lost and the reduced cost for Alternative 2 associated with not using sandbags to delay
the eventual loss of a structure.
According to the Delft3D model , the volumetric losses from a beach fill project (east of station 30+00)[NC DCM Downdrift Chapter 5 The following text has been added to Chapter 5: The area west of the terminal groin (the accretion fillet) would be artificially
would be expected to erode a rate of 140,000 cubic yards/year as stated on Page 29. On pages 38-39, effects filled which would be conducive to the continued movement of littoral sediment to the east past the structure. As a result of|
reference is made that there is very little difference between Alternative 1 and Alternative 5 in terms the artificial creation of the fillet and the movement of material to the east through, over, and around the terminal groin, the
of impacting volume changes above -6" NAVD depth contour along the western end of Holden Beach, terminal groin should not have an impact on the west end of Holden Beach. Under existing conditions, the west end of
indicating that the results were within the accuracy of the model, thus suggesting no difference in the Holden Beach is separated from the east end of Ocean Isle Beach by the borrow area in Shallotte Inlet which is dredged to a
83 response on the west end of Holden Beach. Given that forces influencing sediment transport will depth of 15 to 18 feet below NAVD. The sediment trap and the behavior of the inlet would have a much greater influence on
remain in place, with or without a terminal groin structure, please explain how volume changes along the ability of littoral sediment to move from west to east across the inlet compared to the relatively minor changes in
the western end of Holden Beach remain relatively the same before and after construction of the sediment transport patterns associated with the terminal groin.
project? Would it not be the case that the accretional side (west) of the structure would benefit, but
the downdrift side (east) would lose material gained from littoral transport?
In reference to the three terminal groin schematics generated by the Delft3D model used to assess NC DCM Numerical Chapter 6, Inlet The inlet management plan takes this uncertainty into account and establishes a threshold for the size of the sand spit east o
the impacts of the proposed options (250, 500, and 750 ft.), the only visible difference is there is more Model Management Plan, |the groin. Should the sand spit reduce in size to the threshold size, mitigative measures woud be take to increase the rate of
material in the area of the terminal groin fillet (west side of structure, or updrift side), and the model Sand Spit section  [sediment movement to the east past the structure. In addition to possibly modifying the structure to increase movement to
84 does not predict any negative effects (erosion) east of the structure (downdrift side). On page 37 it is the east past the structure, nourishment of the spit would be an option.
stated that “differences in the response of the model relative to Alternative 1 could be attributed to
the structures and their accompanying beach fill.” The model output images illustrate this, but how
likely is it that there would not be a negative impact in some location?
What is meant by, “The resulting position and alignment of the shoreline within the accretion fillet NC DCM Alternative #5 | Chapter 3, Alternative |This statement is intended to suggest that the shoreline, once modified by the terminal groin and beach fill, would extend the
85 would mimic that of the shoreline immediately to the west”? 5. existing shoreline seaward and follow the same tangent of the shoreline to the west of the fillet.
The statement “Since wave induced sediment transport (i.e., littoral sand transport) would still be in  [NC DCM Alternative #5 | Chapter 3, Alternative |Inserted the following language: The shoreline directly adjacent and in proximity to the proposed terminal groin would,
play, erosion will continue to be a management issue for the shorelines lying outside the direct 5. however, be relatively stabilized due to the protection afforded by the structure.
86 influence of the terminal groin.” implies that shorelines lying within the direct influence of the
terminal groin will not be subject to erosion. Please clarify whether this is the intended claim.
Although it is stated in the preceding narrative, for ease of comparison it would be helpful to include [NC DCM Alternative #5 | Chapter 3, Alternative [It is important to keep in mind that Table 3.5 depicts the fill that incorporates the terminal groin fillet (from base station 0+00
nourishment requirements for Alternative 1 in Table 3.5. 5. to 30+00 AND the federal CSDR project that extends to Station 120+00 and, therefore, including the nourishment
requirement for Alternative 1 would not be an accurate comparison. It should be noted, however, that it is stated two
87 sentences below Table 3.5 that "Since the past, nourishment operations have placed an average of 408,000 cubic yards on
Ocean Isle Beach every three years, the target volume for nourishment operation for the three (3) terminal groin options was|
set to be equal to or less than 408,000 cubic yards per operation."
In paragraph 3, when comparing the modeling for the different size terminal groins and the results NC DCM Alternative #5 | Chapter 3, Alternative |Inlcuded the use of survey station numbers where applicable.
88 indicating a relatively stable beach, please use the same measurement increments for comparison. In 5.

one instance the modeling results are expressed in feet, in the other, the modeling results are

referenced against survey stations.

*Agency comments have been summarized. Please refer to individual agency letters for full content.



While the total volume of sediment required under the 500-foot and 750-foot terminal groin options

NC DCM

Alternative #5

Chapter 3, Alternative

The increased nourishment interval as a result of constructing the terminal groin options would address the entire fill area

are claimed to allow a less frequent nourishment interval, the stated volumes are cumulative over the 5. (terminal groin to 120+00), not just the area between the terminal groin and 30+00. Text on page 39 has been ameneded to
entire beach strand from the terminal groin to station 120+00. It is also stated that nourishment read "The reduction in periodic nourishment requirements, particularly for the 500-foot and 750-foot terminal groin options,
requirements are only reduced from the terminal groin to station 30+00. No claims are made as to the| provides an opportunity to increase the time interval between nourishment operations from the location of the proposed
89 potential impacts or feasibility of increasing the nourishment interval specifically between stations terminal groin to station 120+00."
30+00 and 120+00 which would see no reduced nourishment requirements from any of the terminal
groin alternatives. Is it anticipated that there could be potential impacts or a feasibility of an increased|
nourishment interval between stations 30+00 and 120+00?
The impacts of losing the ability to combine contracts with Wrightsville Beach, Masonboro Inlet, NC DCM Alternative #5 N/A The combination of nourishment operations for Wrightsville Beach, Carolina Beach, Kure Beach, and Ocean Isle Beach along
Carolina Beach and Kure Beach are not adequately addressed. The claim that “the potential cost with the sand bypassing at Masonboro Inlet was done by the USACE in 2009 to encourage more dredging companies to bid
savings for extending the nourishment interval would offset most of if not all of the cost impacts” is on the projects. The combination of the projects into one contract did not necessarily result in any substantial cost savings
not substantiated. These impacts should be quantified with assumptions clearly stated. Potential for any individual project. For example, the total cost of mobilization and demobilization in the 2009-10 contract for all 5
nourishment schedules, showing the years in which combined contracts are possible, would be projects was $6.5 million. Allocation of the mob-demob cost based on the fill volume for each project would suggest the mob
helpful. demob costs for Ocean Isle Beach would have been around $1.7 million. Inflating this cost to 2016 at a rate of 3%/year would
90 result in a mob-demob cost of about $2.1 million. The cost estimates for mob-demob for Alternative 5 in the DEIS is $2.5
million. In this regard, all cost estimates for the alternatives assumed the project would be bid as stand-alone projects, i.e.,
the cost did not assume combining the Ocean Isle porject with any other project. The discussion of the impacts of not being
able to combine the projects into one contract will be clarified in the EIS to reflect the real intent of combining the projects,
i.e., to encourage a more dredge companies to bid on the total package.
The source of the maintenance cost estimates should be stated. NC DCM Economics | Chapter 3, Alternative [The maintenance cost for the terminal groin options was based on the assumption an average of 1% of the armor stone
5. would have to be replaced or repaired every year. However, as stated on page 41 of Chapter 3, these costs would not
91 necessarily occur every year but that over the 30-year analysis period, the average annual equivalent cost for termimal groin
repair would be associated with replacing or repariing 1% of the stone. The explanation of the 1% /year damage cost has
been added to the EIS on page 41 of Chapter 3.
9 Please specify whether the stated periodic nourishment costs are based on combined contracts with |NC DCM Economics | Chapter 3, Alternative [The cost estimates in the DEIS were based on stand-alone projects not the combination of multiple projects as was done by
other municipalities, and if not, provide the differential cost estimates 5. the USACE in 2009-10. This has been clairified in Chapter 3 in the EIS
No claim is made as to how a terminal groin would perform relative to the 45 houses and 238 parcels |[NC DCM Alternative #5 | Chapter 3, Alternative | The economic impact of the terminal groin alternative as well as the other alternatives involving beach fill is implied in Table
93 that are would be lost within the next 30 years under the other alternatives. 5. 3.11 of Chapter 3 which indicates long-term erosion damage would be $0. None of the alternatives were evaluated for their
ability to reduce storm damages.
No claim is made as to whether sandbag revetments would be required or anticipated in the project |NC DCM Alternative #5 | Chapter 3, Alternative |Under Alternative 5, the applicant’s preferred alternative, a 750 feet terminal groin with beach fill would be constructed 148
area following completion of the terminal groin. 5. feet east of baseline station 0+00. This structure is intended to provide shoreline stabilization and would serve to reduce the
94 erosion rate further west thereby reducing the nourishment interval of the Federal project from every 3 years to every 5
years and relieve the necessity of sandbag revetments within the project area.
Please provide information on existing sandbags within the project area. NC DCM Sandbags Chapter 3, Alternative |As stated in Chapter 3, "Additional erosion response measures undertaken by the Town on the east end include placement of]
1. a sandbag revetment along 1,400 feet of shoreline, beginning at a point west of Shallotte Boulevard and extending east to
95 the end of development. This revetment was installed around 2005. The sandbag revetment has recently been extended 400
feet to the west or just past Charlotte Street. Some of the recent sandbag placement was accomplished by NCDOT in an
attempt to protect the eastern end of 2nd Street."
Table 3.10 and 3.11 should be updated to remove any cost to be paid by the Federal government. NC DCM Economics | Chapter 3, Alternative |A primary feature of Alternative 5 would be its impact of periodic nourishment of the federal project. Periodic nourishment o
5. the federal project constitutes a real cost to both the local sponsor and the federal government. By implementing Alternative|
%6 5, the costs to both entities would be reduced whereas the other Alternatives involving beach fill and periodic nourishment
do not have this same impact. Therefore in order to present the total economic impact of all of the alternatives considered,
inclusion of both federal and not-federal costs over the 30-year planning period is imperative.
The DEIS states that the large armor stone will have spaces large enough to facilitate along-shore NC DCM Larval Chapter 5, Alternative | The impacts to larval transport into Shallotte Inlet in response to the construcution of the terminal groin are discussed in
transport of both sediment and larval fish. It is requested that additional information be provided transport 5- Larval Transport |Chapter 5: Alternative 5: Water Column (ILarval Transport). Specifically, it cites the CEC Terminal Groin Study which states
which explores potential impacts to larval fish movement through Shallotte Inlet. "As noted in the Physical Assessment Section, once a beach protrudes to near the end of the structure, either by natural
97 longshore transport or through beach nourishment, wave processes transport sand around and over the groins into the tidal
inlet. The same sand by-passing action would also affect the by-pass of estuarine dependent larval forms” (NCDENR, 2010).
Also cited is the Olsen Associate, Inc. numerical model study that investigated larval transport off Bald Head Island in
response to thier proposed terminal groin which would result in minimal impacts associated with larval transport.
Information is requested as to what will keep open spaces from filling with sediment which would no |NC DCM Larval Chapter 5, Alternative |Sediment and/or larvae would not be expected to pass through the structure; rather they may go over and around the
longer allow passage of sediment and/or fish larvae through the structure. transport 5- Larval Transport |structure. As stated on page 185, "Once the beach protrudes to near the end of the structure, either by natural longshore
98 transport or through beach nourishment, wave processes transport sand around and over the groins into the tidal inlet. The

same sand by-passing action would also affect the movement of estuarine dependent larval forms thereby reducing any
impacts to numerous species."

*Agency comments have been summarized. Please refer to individual agency letters for full content.
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The DEIS refers to the environmental dredge window as November 15 — April 30. Please be aware that{NC DCM Environmental Chapter 5 Noted.
99 additional limitations necessary to protect fisheries resources may apply to dredging activities after Dredge
March 31. Windows
Senate Bill 151 (Session Law 2013-384) requires that the applicant for a terminal groin project address|NC DCM Economics Appendix The Town of Ocean Isle Beach's financial assurance plan has been approved by the Secretary of the NC Department of
certain financial obligations for the project, including long-term maintenance. In order to ensure that Environment and Natural Resources. It has been included in an Appendix to the FEIS
the required financial information is provided in an acceptable fashion, the financial costs associated
100 with the requirements of Senate Bill 151 (Session Law 2013-384) should be included in the DEIS in as
detailed a manner as is possible at this stage in the project development process. The Division would
therefore request more detailed cost information in the Final EIS.
With regards to verification of the final financial assurance package, 113A-115.1(e)(6) requires thata [NC DCM Economics N/A Noted.
financial assurance plan be verified either by the Secretary of the Department of Environment and
Natural Resources (DENR) or by the Coastal Resources Commission (CRC). DCM and the Department
have taken the position that the choice of verification pathway (DENR Secretary or CRC) should fall to
101 the discretion of the applicant. Therefore, as the financial assurance package becomes more detailed
and refined, and the project moves closer to the permit application stage, the Division suggests a
meeting between the Town and the Division to determine which of the two verification pathways are
preferred by the Town.
The Wildlife Resources Commission should be included in the list of agencies for which pipeline NC DCM General Chapter 6 Text has been amended to include: "In order to minimize impacts on wintering piping plover, the pipeline alignment will be
102 placement coordination should take place. designed to avoid potential piping plover wintering habitat. The alignment will be coordinated with, and approved by, the
USACE, NCDCM, and the NC WRC."
In the paragraph labeled “escarpments”, the second sentence should state, “18 inches or greater for |NC DCM General Chapter 6 Text has been ammended to include: "Visual surveys of escarpments will be made along the beach fill area immediately after
103 100 ft”. completion of construction. Escarpments in the newly placed beach fill that exceed 18 inches or greater than for 100 ft shall
be graded to match adjacent grades on the beach."
Senate Bill 151 states the permittee shall, “Define the baseline for assessing any adverse impacts and [NC DCM Monitoring Chapter 6, Inlet The shoreline change threshold rates on the west end Holden Beach between stations 375 and 400 have been revised to
the thresholds for when adverse impacts must be mitigated.” The DEIS states that no thresholds were Management Plan [reflect the same protocol used by the USACE to establish shoreline change thresholds for the other transects. This change
established for the inlet due to the variable nature of the shoreline changes. DCM believes the Senate results in positive or accretionary shoreline change thresholds for these stations. As for the east end of Ocean Isle Beach, as
Bill 151 is explicit in stating a baseline and corresponding thresholds must be established. Please stated in the DEIS the sand spit did not exist until after the construction of the federal project in 2001. Therefore, the
provide the baseline and thresholds to determine adverse impacts from the construction of the establishment of shoreline change thresholds based on the past history of the shoreline changes along the sand spit was not
104 terminal groin at Stations 375-400 on Holden Beach and from the inlet to Station 5 on Ocean Isle possible. As an alternative, the configuration of the sand spit as it existed in 2009 or prior to the initial construction of the
Beach. federal project is being proposed as the threshold condition for the extreme east end of the island. Given the 2009 sand spit
configuration, should the sand spit deminish in size to something less than what existed in 2009, mitigative measures would
be evaluated. These measures would include possible nourishment of the sand spit or modification of the terminal groin to
induce more sand movement to the east past the structure.
Potential effects to sea turtles include disorientation of hatchling turtles on beaches adjacent to the USFWS and USDOI Sea Turtles | Chapter 5, Alternative |Noted. Addressed in Chapter 5 and the Biological Assessment.
construction area as they emerge from the nest and crawl to the water as a result of lighting or 5- Oceanfront Dry
presence of the groin, and behavior modification of nesting females during the nesting season resulting Beach Direct Imapcts
in false crawls or situations where they choose marginal or unsuitable nesting areas to deposit eggs
105 due to escarpment formation or presence of the groin within the action area.... The presence of the
groin may create a physical obstacle to nesting sea turtles, and the proposed groin is anticipated to
result in decreased nesting and loss of nests that do get laid within the project area for all subsequent
nesting seasons following the completion of the proposed project.
Potential effects to piping plover and red knots include degradation and loss of habitat, particularly ~ [USFWS and USDOI Shorebirds Chapter 5- Question |Shoreline change thresholds on the west end of Holden Beach between 375 and 400 have been modify to conform with the
down-drift of the structure. Groins can act as barriers to longshore sand transport and cause 3.; Chapter 3.1; same protocol used for the other transects. This results in positive shoreline change thresholds in this area.
downdrift erosion (Hayes and Michel 2008), which 