











us to achieve a vertical and horizontal accuracy that exceeds IHO special order
and the highest USACE for Navigation and Dredging Support Surveys for
individual soundings (not swath coverage).
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Figure 7. Screen capture showing an example of the CUBE editing process.
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Topsail Island Multibeam Workflow Diagram

Project Planning (11/06- 1/07)
Project GIS creation:
sidescan & HB polygons
Survey design

Client revisions

Final survey design & plan

Site Calibration (1/26/07)
Checked “Tower 3" and
could not gain access
New site cal on “A230”
Partial mob to get ready for
one day weather window

Weather Watch (1/16 — 2/6/07)

o Daily check of all 4 NWS
weather forecasts

e Compare to Intellicast wind
forecast & navy models

e Topsail Island webcam, etc

Mobilization of R/V 4-
Points (1/26, 1/29, 2/5/07)
Towing safety check list

Launch & put in slip
Load equip on to vessel

Fuel vessel & maintenance

Mobilization of MB System
(1/26, 1/29, 2/5/07)

e  Satisfy initial HQ checklist

MB BIST test, GPS /

intertial nav testing

e  Test run of all equip.

Survey 1: Topsail (1/29/07)

Pre-survey check list
Setup RTK and BM check
SV profiles

Real-time QA/QC

Could not get second day

Survey 2: SC, NT (2/5/07)

Pre-survey check list
Test navigation
Calculate laybacks
Real-time QA/QC
Comprehensive notes

In Field MB Data Reduction

e Used in-field workstation to
process very rapidly
Apply ancillary corrections

e  Create first round surface
Come up with proc. plan

MB Data Reduction
Import field backup to
workstation

Apply ancillary corrections
Subset edit for bad data
Create final grid

Final Report
e Assimilate all data, notes
and QA/QC parameters

e Use official SOW as
guideline and check list
e Create pdf and print

17



Topsail Island Multibeam QA/QC Workflow Diagram

N

QA/ QC Process

N

Steps

fPre Survey QA/QC\

RTK-GPS site cal
Network adjustment
(if required)

MB patch test

MB BIST test

Offset verification
Parameter verification
Pre-mob checklist &
initial survey
sequence verification

J

|
f Field QA/QC \

Sound velocity profile
& real-time
corrections

MB nadir depth w/
lead-line (if
applicable)

GPS dock check (if
required)

Real-time QA/QC
acquisition software
Visual line by line

k inspections

18

ﬂrocessmg QA/QC\

Cross-check
overlapping data

e Inspect nav and
attitude records

e CUBE and Total
Propagated Error
analysis

e Verification of
sounding against
NOAA chart

e Subset edit as

k needed
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Graphical Summary of Deliverables
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Appendix A — Official USACE Scope of Work
(Scanned G&O Copy)
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AN 16.2007 12:59PH NO.516 P 6
CONTRACT Pﬁcwﬁ_a;_v,moé) Thsk ORPEL 20-2, MOD, 01

MODIFICATION
T0
SCOPE OF WORK
NEARSHORE HARD BOTTOM SIDESCAN SURVEY
FOR MULTIBEAM DATA COLLECTION
TOPSAIL ISLAND, NORTH CAROLINA

1. Location of Work. The tasks to be performed under this scope of work pertain to the
geographic area of Topsail Island, North Carolina as indicated on figure 1.

o General Requirements. The Contractor shall supply all necessary labor, materials,
equipment, rentals, and travel expense to conduct and document the work as described
herein.

3. Detailed Requirements, The Contractor shall acquire full coverage muitibeam sonar
data within zones identified to contain potential hardbottom regions as identified in
Phase 1 of the project as well as those areas previously identified as potential hard
bottom in North Topsail by CPE Inc.

The Coniractor shall provide all necessary services, equipment, labor, and maierials 0
perform a multibeam survey within the survey limits as indicated on figure 1, and the post
pracessing of the collected field data into the required formais and deliverables as
indicated. The following survey datums are required:

Horizontal — North Carolina State Plan, NAD83, US Survey, Feet
Vertical — NGVD 1929, Feet

A. Hydrographic Data. Hydrographic survey coverage for the area depicted on
the attached map shall be provided, The Contractor shall conduct the multibeam
surveys as to ensure 100% coverage to the extent practical of the survey area shown
on the attached map. Survey lines should be taken at sufficient intervals to ensure this
coverage. Coordinates shown on the attached map are in feet and reference the North
Carolina State Plane Goordinate System, NAD83. All data shall meet the recommended
minimum performance standards established in EM 1110-2-1003 (Table 3-1) for the
“Other General Surveys and Studies” project classification.

B. System Calibration and Check. The Contractor shall calibrate and check the
multibeam system in accordance with the procedures outlined in EM 1110-2-1003. A
log (either written or digital) containing the resuits of all calibrations and checks shall
be kept by the Contractor.

C. Data Editing. All hydrographic survey data shall be fully edited and

corrected. The data shall undergo a gridded depth reduction using 5-foot cells or less,
where the depih saved shall be the depth closest to the center of the cell.
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.

NO.516 P 7

Note: USACE documents can be downloaded from the following web site:
http://www.usace. army.milfinet/usace-docs/eng-manuals/em.htrm

4. Survev Contral. Phase 2 multibeam surveys will use US Coast and Geodetic
Survey benchmark Tower Three 1947 for RTK-GPS corrections. A compiefe site
calibration has been performed on this mark during Phase 1; however, prior fo the start
of surveying in Phase 2 Contractor shall check at least one mark within the control
network to verify correct basestation setup.

5. Clearances. The Contractor shall acquire all Clearances necessary to obiain the
required data. All discussions for access to private or public property or restricted
waters or airspace must be included in the required weekly status report with name of
person, address, and telephone number.

6. Reguired Deliverabies. The Contractor is required to deliver Shapefiles, Raster
Data Sets, Metadata Records, a Weekly Status Reports, and a Final Written Report.

6.1 GIS-Compatible Data The Contractor shall deliver data in a format
compatible with ESRI ArcView/Arcinfo Version 9.x.

6.1.1 Muliibeam Data. The Contractor shall deliver an ArcGrid of each
Multibeam Survey area specified in the attached project design map. The
ArcGrid shall represent the final data with all appropriate corrections
(motion, tides, CUBE, TPE, etc) applied.

6.1.2 Point Shapefiles. The Contractor shall deliver any ancillary data
that could possibly be imported inte a geodatabase in shape file format.

6.2 Metadata Record. An FGDC compliant metadata record for each spatial
data deliverable shall be created using ESRI ArcView/Arcinio ArcCatalog
version 9.0. Appropriate information shall be entered in all required figlds. The
Contractor shall attach the appropriate metadata record to each spatial data file
using ArcCatalog so that no importing or formatting of the metadata record is
required by the Government.

7. Weekly Status Report. The Contractor is required {o submit a Weekly Status
Report each week, beginning on the Task Order Award Date, until all deliverables
are received and accepted by the Government. The Weekly Status Report shall be
delivered via e-mail no later than 8:00 AM each Monday and shall document the
Contractor's progress from the previous Monday through the previous Sunday. The
status report shall itemize each scope item with percent of work complete and an
estimated date of completion. The report shall also include the number and type of
field crews working, a description of any problems and/or delays encountered, and any
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JAN. 16, 2007 12:59PH NO.516 P 6

photographs of the site and/or significant site features (such as ouilet siructures,
retaining walls, escarpments, etc.) and/or specialized data collection activities.

8. Final Written Report. A written report summarizing all data collection activities shall
be submitted as a Portable Document File (PFDF) and in bound hardcopy. The following
items shall be included in the survey report:

» Written description of workflow to complete task order (start to finish}
including flowchart diagram and detailed description of QA/QC process

e Datss and times of each data collection activity

» Atmospheric Conditions for each day of data collection activity

» All Horizontal and Vertical Control used including monument name,
establishing agency, date established, description, and pubiished
horizontal and vertica!l values

« TBM descriptions with vertical values (N/A)
Copy of all field notes

« Complete and detailed list of all survey equipment used including copy of
last factory calibration report

o Metadata Records as described in 4.4 above
Photographs of the site and any significant features or data collection
techniques used

9. Quality Control. If work is found to be in error, incomplete, illegible or unsatisfactory
after assignment is completed, the Contractor shall be liable for all cost in connection
with correcting such errors. Corrective work may be performed by Government
personnel or Contractor personnel at the discretion of the Contracting Officer. In any
event, the Coniractor shall be responsible for all costs incurred for correction of such
errors, including salaries, automotive expenses, equipment rental, supervision, and any
other costs in connection therewith. All data and deliverables shall be reviewed for the
following:

Required coverags of the project limits
Capture of all required features

Required accuracies

Required horizontal and vertical datum
Adherence to the delivery order requirements

10. Technical POC. All technical questions concerning work under this task order
shall be direcied to Jim Jacaruso at (910) 251-4064.

11. Schedule & Completion Date, A completed product for the Topsall Beach portion
of this modification shall be delivered in its entirety no later than 31 January 2007,
Upon award of this modification, fieldwork for the Phase 2 multibeam survey project
should proceed such that the final deliverables are completed and delivered no later
than 21 days from the modification date, weather conditions permitting. Safety of field
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B

personnel is the priority, followed by timeliness of schedule. The Contractor is lo use
judgment on the exact days of data collection for both safety and data quality concerns.
Scheduling of surveys should be coordinated with the POG in advance and weekly
updates of progress to obtain field data will be provided, Data analysis,
documentation, and computer files should be delivered by early February pending the
ultimate schedule for data acquisition, This schedule is subject to adjustment by the
Contracting Officer.

12. Deliver To. All work shall be delivered to:

U. 8. Army Corps of Engineers
Wilmington District

Attn: Jim Jacaruso, TS-EE

69 Darlington Avenue

PO Box 1890

Wilmington, NC 28402-1890
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‘)} COMPLEX COASTAL CHANGE MADE CLEAR

Project Timeline & General Field Notes
Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07
US Navy Astronomical Data
Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)
15 January 2006 Eastern Standard Time
Begin civil twilight 6:49 a.m.

Sunrise 716 a.m.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.
Total Daylight: 10-11hrs

DATE: 1/26/07

TIME TASK NOTES

6:30am mobilization of 4-Points and trailer check, |There was a change in the survey plan by the Corps to get on site and
fuel vessel, travel to Topsail, put vessel in |mobilize to try and get one of these one day windows we are having. So
the water and moor we can get the data before the 31st deadline

11:30am New site calibration Could not gain access to Tower 3. Could not reach owners of property

for ~3 weeks now. Even found a possible number for them in
Jacksonville but no answering machines on either line. After putting
vessel in we started hunting for A230

12:00pm Bench mark and range check. Found A230 and were able to put radio antenna out on the beach with
the 100' GPS cable. First step was to get all the way to the northern
survey extents and check marks. Thing checked out w/in 3cm. Then we
worked our way south checking various marks.

5:30pm Wrap up site cal and break down GPS Weather forecast changed once again. In fact wind was already SW at
equipment. Get boat safe in slip. about 15 ~4pm and the marine forecast is still calling it NW? Looks like
tomorrow is a wash. Will leave boat in slip for the next couple days

6:00pm - 7:30 Drive back to PKS After getting boat secure we headed back to HQ. Get GPS equipment
on charge and semi unpacked

Topsail Phase Il multibeam
Jan 25 - Feb 5. 2007 01-26-07 Page 1
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Project Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeamn 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Bedin civil twilight 6:49 a.m.

Sunrise 7:16 a.m.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 1/27/07

TIME TASK NOTES

SWwind. No survey

SURF CITY TO CAPE FEAR NC OUT 20 NM-
559 AM EST SAT JAN 27 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT FROM 1 PM EST

THIS
AFTERNOON THROUGH LATE TONIGHT

TODAY
W TO SW WINDS 15 TO 20 KT...BECOMING SW 20 TO 25 KT.
SEAS BUILDING TO 5 TO & FT. SEAS 2 TO 3 FT NEAR SHORE.

TONIGHT
SW WINDS 20 TO 25 KT...BECCMING W 15 TO 20 KT AFTER
MIDNIGHT. SEAS 5 TO 7 FT...EXCEPT AROUND 3 FT NEAR SHORE. A

SLIGHT CHANCE OF SHOWERS AFTER MIDNIGHT.

SUN
W WINDS 10 TO 15 KT WITH GUSTS UP TO 25 KT. SEAS 2 TO 4
FT. A CHANCE OF SHOWERS IN THE MORNING.

SUN NIGHT

W WINDS 15 TO 20 KT...BECOMING NW 25 TO 30 KT AFTER
MIDNIGHT. SEAS 5 TO 7 FT.

MON

NW WINDS 20 TO 25 KT...DIMINISHING TO 15 TO 20 KT IN THE

AFTERENOON, SEAS 4 TO 6 FT.

32




M. SEAS 4 L0 & Y.

AT ERNS

MON NIGHT
NW WINDS 10 TO 15 KT WITH GUSTS UP TO 20 KT. SEAS
ARCUND 3 FT.

TUE
W WINDS 10 TO 15 KT. SEAS 2 TO 3 FT.

WED

N WINDS 10 TO 15 KT. SEAS Z TO 3 FT.
SURF CITY TO CAPE FEAR NC OUT 20 NM-
320 PM EST SAT JAN 27 2007
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Pro Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 1/28/07

TIME TASK NOTES

Gustsy winds. Mo survey

859 AM EST SUN JAN 28 2007

IAFTERNOON
THROUGH MONDAY MORNING

TODAY
NW WINDS 10 TO 15 KT WITH GUSTS UP TO
TO 15 TO 20 KT WITH GUSTS UP TC
AFTERNOON. SEAS 4 TO 5 FT. SER
THIS MORNING...THEN A SLIGHT

TONIGHT

W WINDS 20

TO

i0 KT...B

KT WITH GUSTS UP

NW 30 TO 35

TO 3 FT

MON

NW WINDS AROUND 25 KT WITI
DIMINISHIN ) 15 TO 20 KT

SUBSIDING T

IN THE AFTE

MON NIGHT
W WINDS 10 TO 15 KT...INC
MIDNIGH SEAS BUILDING TC

TUE

34

GALE WARNING REMAINS IN EFFECT FROM 4 PM EST THIS




LU
W WINDS 15 TO 20
TUE NIGHT

NW WINDS

T .

1%

WED

N WINDS 10 TO

TC 20 KT.

KT WITH GUSTS

. - BECOMING

15 KT...BECO

AFTER MIDNI
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Project Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 1/29/07

TIME TASK NOTES

6:30am Check weather and verified & go. Packed |Drove down ~ 7am

GPS equipment

2:00am Setup base and check mark Set the base up and checked BM Crocker

9.45am Prepare boat Had to wait for the winds lo die down a bit. Was blowing up to 30knts in
the am and then died to ~20knts mid day. Unclear if surface conditions
'will allow good data at this stage

11:45am I_Eegin transit to site on the transit to site we marked some of the nav aids for safe return
home.

12:30pm On site and start survey Started survey in scuthern section. Was able to get both the southern
and middle sections. This is the data that is needed by the 31st. Looks
like we'll make the deadline but still have to process. Got the base
surface generated on the way home! Thank goodness for new mobile

5:30pm Dock Got to the dock just before dark. Moored and prepared for lomorrow.
Forecast still looking decent for tomorrow am but they have the winds
increasing out of the west. Will check updated intellicast at hotel

6:30pm - 9:30pm In-field data processing Was able to get some level of processing completed this evening. Data
is looking very clean. Hopefully we can make some headway offshore
tomarmow
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Proj

Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time
Begin civil twilight 6:49 a.m.

Sunrise 716 a.m.

Sun transit 12:20 p.m.

Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 1/30/07

TIME TASK

NOTES

5:30am to 1:30pm Tried to survey but got blow out, pulled
boat out of water, packed gps gear, head

back and get gps gear on charge

1/2 acqusition day. The south forcast had winds W at 15-20 for today
but it was blowing light SW at prior to first light. By Sam it was blowing
15 plus cut of the SW. They finally changed the forecast to reflect this
at at the 10am forecast

SURF CITY TO CAPE FEAR NC OUT Z0 NM-
307 PM EST TUE JAN 30 2007

THIS EVENING
THROUGH WEDNESDAY MORNING

THROUGH 6 PM

2 TO 3 FT.

THU

SE WINDS J > 10 KT...BECOMING SW WITH GUSTS UP
THE AFTERNC . S8EAS 2 T FT...BUILDING TO 4 TO &

SMALL CRAFT ADVISORY REMAINS IN EFFECT FROM 8 PM EST

SW WINDS 15 TO 20 KT. SEAS AROUND 3 FT. SEAS AROUND
2 FT NEAR SHC A

TONIGHT

W WINDS 15 KT...INCREASING T

E? RLY MORNI ..+ THEN BECOMING NW LATE. TO 5 T
SER FT NEAR SHORE.

WED

NW WINDS 20 TO 25 KT 10 TO 15 KT IN THE

AFTERNOON. SEAS 3 TO S5 3SIDING TO 2 TO 3 FT IN THE AFTERNOON.
WED NIGHT

N WINDS AROUND 10 KT...BECOMING E AFTER MIDNIGHT. SEAS

37




THE AFTERNOON. SEAS 2 TO 4 FT...BUILDING TO 4 TO 6 FT IN THE
AFTERNOON. A SLIGHT CHANCE OF RAIN IN THE MORNING...THEN SHOWERS
LIKELY IN THE AFTERNOOCN.

THU NIGHT

SW WINDS 15 TO 20 KT...INCREASING TO 20 TO 25 KT WITH

GUSTS UP TO 30 KT AFTER MIDNIGHT. SEAS € TO 9 FT. SHOWERS IN THE
EVENING. ..THEN RAIN AFTER MIDNIGHT.

FRI

W WINDS 20 TO 25 KT...DIMINISHING TO 15 TO 20 KT IN THE
AFTERNOON. SEAS 6 TO 9 FT. NEAR SHORE...SEAS 4 TO 6 FT... SUBSIDING
TO 2 TO 4 FT IN THE AFTERNOON. A CHANCE OF RAIN IN THE MORNING.

FRI NIGHT
W WINDS 20 TO 25 KT...BECOMING NW 15 TO 20 KT AFTER
MIDNIGHT. SEAS 4 TO 6 FT...EXCEPT UFP TO 3 FT NEARR SHORE.

SAT
N WINDS 10 TO 15 KT. SEAS 2 TO 4 FET.

SUN
N WINDS 10 TO 15 KT. SEAS 3 TO 5 FT.
S OF CAPE LOOKOUT TO N OF SURF CITY NC OUT 20 NM
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Project Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data
Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 1/31/07

TIME TASK NOTES

M winds in forecast. No survey

S OF CAPE LOOKOUT TO N OF SURF CITY NC OUT 20 NM=-
409 PM EST TUE JAN 30 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT THROUGH WEDNESDAY
AFTERNOON

TONIGHT
W WINDS 20 TO 25 KT. SEAS 3 TO 5 FT...BUILDING TO 5 TO
7 FT AFTER MIDN

T...BECOMING N 15 TO 20 KT IN THE
0 & FT.

AROUND 5 KT...BECOMING E AFTER MIDNIGHT. S
1

THU

S WINDS 5 TO 10 KT...INCREASING TO 20 TO

AFTERNOON. SEAS 3 TO 5 FT BUILDING TO 4

THU NIGHT
5 DS 20 TO 25 KT. SEAS &6 TO 8 FT. A CHANCE OF
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ERL
SW WINDS
AFTER}

NG W 15 TGO
BSIDING TO 5 TO

20 KT IN THE
7 FT IN T

TO 25 KT...BEC
SEAS 6 TO B FT..

AFTERNOOHN .

FRI NIGHT

W WINDS 15 TO 20 KT. SE 4 TO 6 FT.

SAT
NW WINDS 10 TO 15 KT...BECOMING N 15 TO 20 KT.
R

SUN
N WINDS 15 TO Z0 KT. SEAS 3 TO 5 FT.

40




y COMPLEX COASTAL CHANGE MADE CLEAR

Pro Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 2/11/07

TIME TASK NOTES

Stong MNE winds in forecast. Mo survey

[SURF CITY TO CAFPE FEAR NC OUT Z0 NM=-

317 PM EST THU FEB 1 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT THROUGH FRIDAY
[EVENING

THROUGH 6 PM
NE WINDS 15 TO 20 KT. SEAS 4 TO 6 FT. SEAS

FT NEAR SHORE. LIGHT RAIN WITH AREAS OF DRIZ

TONIGHT

FT NEAR
RATIN

FRI
NW WINDS 10 TC 15 KT...BECOMING W IN
TO 25 KT. SEAS 6 TO 9 FT...EXCEPT

RAIN IN THE b

ISTS UP
A CHANCE OF

FRI NIGHT
W WINDS 20 TO 25 KT. SEAS 4 TO 7 FT...
3 TO 5 FT AFTER MIDNIGHT. NEAR SHORE...SE

SAT
NW WINDS 10 TO 15 KT WITH GUSTS UP TO 20 KT. SEAS 2 TO 5 FT.
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SAT NIGHT
W WINDS 10 TO 15
MIDNIGHT. SEAS 2

KT..

TO 4 FT.

SUN

NW WINDS 15 TO 20 KT WITH GUSTS I

SUN NIGHT

NW WINDS 10 TO 15 KT. SEAS 2 TO

MON
NW WINDS 10
4 FT.

TO 15 KT...INCREASING

TUE
N WINDS
5 FT.

20 TO 25 KT...DIMINISHI

. INCREASING TO

JP TO

£ o1u a0 A1

20 TO

TO 15 TQ 20

TO 15 TO 20

KT.

KT.

25 KT AFTER

SEAS

TO
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Pro Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 2/2/07

TIME TASK NOTES

Gusty winds. No survey

ISURF CITY TO CAPE FEAR NC OQUT 20 NM-

616 PM EST SAT FEB 3 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT FROM SUNDAY
[EVENING
THROUGH MONDAY MORNING

TONIGHT
W WINDS 10 TO 15 KT WITH GUSTS
3 FT. SEAS 2 FT OR LESS NEAR SHORE.

SUN
W WINDS 10 TO 15 KT WITH GUSTS UP TO 20 KT. REASING TO
15 TO 20 KT WITH GUSTS UP TO 25 KT IN THE AF SEAS 32 TO 5

FT...EXCEPT 2 TO 3 FT NEAR SHORE.

SUN NIGHT

W WINDS 20 TO 25 KT...BECOMING NW. SEAS 4 TO 6 FT.

MON AND MON NIGHT
NW WINDS 20 TO 25 KT WITH GUSTS UP TO 30 KT. SEAS

4 TO 6 FT.

TUE AND TUE NIGHT
NW TO W WINDS 10 TO 15 KT WITH GUSTS UP TO 20
KT. SEAS 2 TO 4 FT.
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Pro Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 2/3/07

TIME TASK NOTES

Gusy winds in forecast. Mo survey.

[SURF CITY TO CAFE FEAR NC OUT Z0 NM-

616 PM EST SAT FEB 3 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT FROM SUNDAY

[EVENING
THROUGH MONDAY MORNING

TONIGHT
W WINDS 10 TO 15 KT WITH GUSTS UP TO 20 KT. SEAS AROUND

3 FT. SEAS 2 FT OR LESS NEAR SHORE.

SUN

W WINDS 10 TO 15 KT WI

KT WITH GUSTS
T

i GUSTS UP TO 20 KT...

15 TO TO KT IN THE AFT
FT...EXCEPT 2 TO 3 FT NEAR SHORE.

SUN NIGHT

W WINDS 20 TO 25 KT...BECOMING NW. SEAS 4 TO 6 FT.

MON AND MON NIGHT
NW WINDS 20 TO 25 KT WITH GUSTS UP TO 30 KT. SEAS
4 TO & FT.

TUE AND TUE NIGHT
W TO W WINDS 10 TO 15 KT WITH GUSTS UP TO 20

KT. 8 3. 2 TO 4 FT.
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Project Timeline & General Field Notes
Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data
Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time
Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.
Total Daylight: 10-11hrs

DATE: 2/4/07

TIME TASK NOTES

SW winds in forecast. No survey. They have offshore winds for
tomorrow but pretty strong. Might have a chance if they change it
tonight to be a litle lighter. Anything can happen with how the forecasts
have been |ately.

640 AM EST SUN FEB 4 2007

SMALL CRAFT ADVISORY REMAINS IN EFFECT FROM 6 PM EST

THIS EVENING
THROUGH MONDAY MORNING

TODAY
W WINDS 10 TO 15 KT WITH GUSTS UP TO
15 TO 20 KT i GUSTS UP TO 25 K

N...THEN BEC G SW 20 TO
AS BUILDING TO 4 TO 5 FT.

INCREASING TO

TONIGHT
W WINDS 20 TO 25 KT...BECOMING NW AFTER MIDN
UFP TO 35 KT. SEAS 4 TO 7 FT...EXCEPT UP TO 4

NEAR SHORE.

MON

NW WINDS 20 TO 25 KT WITH GUSTS UP TO 35 KT. SEAS 4 TO 7 FT.
MON NIGHT

NW WINDS 15 TO 20 KT WITH GUSTS UP TO 30 KT. SEAS 4 TO

6 FT.

18 TG 20 W 10 TO 15 KT IN THE

SEAS 2
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TUE NIGHT
W WINDS
MIDMIC

AFTER

WED

W WINDS 15 TO 20 KT...BECOMING N.

THU

N

SEAS 3 TO
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Project Timeline & General Field Notes

Project: Topsail Island Phase 2 Multibeam 1/26-2/5/07

US Navy Astronomical Data

Sunday: Surf City, Pender County, North Carolina (longitude W77.5, latitude N34.4)

15 January 2006 Eastern Standard Time

Begin civil twilight 6:49 a.m.

Sunrise 716 am.
Sun transit 12:20 p.m.
Sunset 5:23 p.m.

End civil twilight 5:50 p.m.

Total Daylight: 10-11hrs

DATE: 2/5/07

TIME TASK NOTES

6:00am Check forecast and verified a go for today. |Got all the gear ready and headed out the door by 7:45am. At this point

Packed GPS gear and drove down not sure it will be favoritable but at least it is offshore. Might die like it

did last week.

2:30am Setup base and prepared boat for survey |Got the base going and checked a mark. Winds are still strong but the
surface conditions are flat. Going to give it a go

10:45am Transit to northemn survey site still having hydraulic steering problems but we were able to transit at
27knts

11:25am |Start survey Had a brief sonar glitch that kept us in suspense. Was able to get it to
lock in. Thinking it was just cold.

515pm Dock and final demob Got back to the dock and started the democb process. Got boat out of
'water and broke the base down,

6:45pm - Bpm Head back to HGQ Check trailer for brake wear
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SCONNGINSL G,
Multibeam Daily Operation Proceedures & Checklist
|

Pre-Survey Operations Complete Notes

Latitude (Northing) | Longitude (Easting) [ Elev.
Perform Dock-side GPS Check X See Metadata for BM Check
Power up POS MV X
Power up UPS X
Power up EM3002 PU X
Power up Acquisition PC X
Power up Navigation PC X
Power up Trimble GPS X
Perform BIST (head in water) X
Survey Operations Latitude (Northing) | Longitude (Easting) | Value
Input Initial SV cast in SIS Runtime 34 21.7451 077 37.3611 1492.2
SV Cast #1 34 21.7451 077 37.3611 14922
SV Cast #2 34 25.2728 077 32.5627 1492.7
SV Cast #3
SV Cast #4
SV Cast #5
SV Cast #6
SV Cast #7
SV Cast #8
Vessel Draft Check (waterline to ducer) 0.53m

General Survey Notes
Project USACE Topsail MB 2
Survey Area Multibeam Southern Area & Middle area
Sea State 2' S5E swell, wind chop on top
Wind
NW 15 gust to 25-30kts

Air Temperature 34 F at start
Sea Temperature 51.7 F at start
Tides L:11:40 am H: 4:50 pm EST
Survey Features & Navigational Aids IN/A
Comments Had to wait 1/2 day for winds to calm a bit.

Topsail Phase Il Multibeam
Jan 29 - Feb 05, 2007 01-29-07 Page 1
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Line Name MS/CL Direction Notes
0 MS NE HP 2 Start 12:24 pm EST
1 MS NE HP 2 cont due to PPS off E 12:51
2 MS SW HF 3
3 MS NE HP 4
4 MS SW HP 5
5 MS NE HF 6
6 MS SW HP 1 - end 5 section E 2:41
7 MS NE HP2-52:50 E3:20
8 MS SW HF 3
9 MS NE HP 4
10 MS SW HP 5
11 MS NE HF &
End Survey Day
Topsail Phase Il Multibeam
Jan 29 - Feb 05, 2007 01-29-07 Page 2
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Multibeam Daily Operation Proceedures & Checklist

|
Pre-Survey Operations Complete Notes
Latitude (Northing) | Longitude (Easting) [ Elev.
See Metadata for BM Check

Perform Dock-side GPS Check

Power up POS MV

Power up UPS

Power up EM3002 PU

Power up Acquisition PC
Power up Navigation PC
Power up Trimble GPS
Perform BIST (head in water)

P d 2o o PN Pad ad i Poe

Survey Operations Latitude (Northing) | Longitude (Easting) | Value
Input Initial SV cast in SIS Runtime
SV Cast #1
SV Cast #2
SV Cast #3
SV Cast #4
SV Cast #5
SV Cast #6
SV Cast #7
SV Cast #8

Vessel Draft Check (waterline to ducer) 0.53m

General Survey Notes

Project USACE Topsail MB 2

Survey Area Multibeam Morthern Area

Sea State 2' SSE swell, decent S wind chop on top
Wind

SSW 10-15kts at 7:00am

Air Temperature 31F at start

Sea Temperature 51.7 F at start

Tides L:12:35 pm H: 5:48 pm EST

Survey Features & Navigational Aids N/A

Comments S5W winds picking up seas building to 2-4 quickly. Survey terminated

Topsail Phase Il Multibeam
Jan 29-Feb 5, 2007 01-30-07 Page 1
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Line Name

MS/CL

Direction

Notes

MS

NE

MS

Ms

MS

M5

Ms

MS

MS

Ms

w|w|~|o o |e|w|m]|=|o

MS

MS

=lo

MS

Topsail Phase Il Multibeam
Jan 29-Feb §, 2007

01-30-07
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Multibeam Daily Operation Proceedures & Checklist
|
Pre-Survey Operations Complete Notes
Latitude (Northing) | Longitude (Easting) [ Elev.
Perform Dock-side GPS Check X See Metadata for BM Check
Power up POS MV X
Power up UPS X
Power up EM3002 PU X
Power up Acquisition PC X
Power up Navigation PC X
Power up Trimble GPS X
Perform BIST (head in water) X
Survey Operations Latitude (Northing) | Longitude (Easting) | Value
Input Initial SV cast in SIS Runtime 34 26.5378 077 30.3729 1488.9
SV Cast #1 34 26.5378 077 30.3729 1488.9
SV Cast #2 34 28.0899 077 27.8448 1487.2
SV Cast #3
SV Cast #4
SV Cast #5
SV Cast #6
SV Cast #7
SV Cast #8
Vessel Draft Check (waterline to ducer) 0.53m
General Survey Notes
Project USACE Topsail MB 2
Survey Area Multibeam Morthern Area
Sea State 1-2' SSW swell, decent S wind chop on top
Wind
SSW 10-15kts at 7:00am
Air Temperature 31F at start
Sea Temperature 49,8 F at start
Tides H:9:30 L: 4:26 pm EST
Survey Features & Navigational Aids N/A
Comments Initial BIST on Head =7 TX error, cleared on re-test out of water

Topsail Phase Il Multibeam
Jan 29-Feb 5, 2007 02-05-07 Page 1
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Line Name MS/CL Direction Notes
0 MS NE HP 1 S 11:10am EST
1 MS NE HP 1
2 MS NE HP 1 S 11:26am EST E 11:58am Est
3 MS swW HP 2 S 12:01pm EST
4 MS swW HP 2 S 12:01pm EST
5 MS NE HP3
6 MS NE HP 3
7 MS sw HP 4
8 Ms sW HP 4
9 MS NE HP 5
10 MS NE HP 5
1 MS SW HP2
12 MS sW HP 2
13 MS NE HP 1 Redo
14 MS NE HP 1 Redo
End Survey
Topsail Phase Il Multibeam
Jan 29-Feb 5, 2007 02-05-07 Page 2
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Appendix C — Equipment & Instrument Accuracies
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The research vessel 4-Points is a custom fiberglass survey boat designed specifically for shallow water sonar and
acoustical operations. The vessel is 25’ long with a 10’ beam; the bottom tapers from a deep “Carolina” style Vee to
a relatively flat-bottomed stern that provides a shallow draft of approximately 1.2’. Twin 140 four-stroke engines,
hung on a stainless steel bracket, power the vessel. All electronics and generators are grounded to the sea via a
bottom mounted bonding plate to eliminate all electrical noise. Side-scan instrumentation is deployed, towed and
retrieved from custom davit on starboard side.

Instrumentation:

e Simrad EM 3002 multibeam sonar

(0]
0o
(0]

OO0OO0OO0OO0OO0OOo

Multi-Frequency: in 300 kHz band

Max ping rate: 40 Hz

No. of beams/ping: 254 Roll and Pitch
stabilized

Beam width: 1.5°x 1.5°

Beam spacing: 0.9°

Depth range from sonar head:1 to 150 m

Depth resolution: 1 cm

Depth accuracy: 5 cm RMS

Range sampling rate: 15 kHz

Bottom detection by phase or amplitude.
Seabed imaging & classification with
backscatter (sidescan-like) output.

Full swath width accuracy to the latest
IHO standard

e POS MV 320 v4 (with RTK Corrections)

(0]

o O

(o]

Roll, Pitch accuracy: 0.02° (1 sigma with
GPS or DGPS)

0.01° (1 sigma with RTK)

Heave Accuracy: 5 cm or 5% (whichever
is greater)

Heading Accuracy: 0.02° (1 sigma) with
2 m antenna baseline

Position Accuracy: 0.02 - 0.10 m (RTK)
with input

e Trimble 5700 dual frequency GPS system & RTK-
Basestation

(0]

(0}
(0}

Instrument used for topo/bathy positioning
and tidal corrections

High precision L1 and L2 measurements

24 channels L1 C/A code, L1/L2 full cycle
carrier

Extremely low latency (20 milliseconds)
Published horizontal accuracy: 10 mm +
1ppm RMS

Published vertical accuracy: 20 mm + 1ppm
RMS

e Odom Hydrographics Digibar Pro sound velocity

probe
(o]
o]
o]

Sampling rate: 10 Hz
Depth accuracy: > 31 cm
Velocity accuracy: +/- 0.3 m/sec

e Applied Microsystems MicroSV sound velocity

sensor
(0}
(0}

(0}
o
(0)

SV: time of flight

Sampling rate: 10 Hz or continuous
programmable

Velocity accuracy: 0.05 m/sec
Sampling rate: 10 Hz

AC or DC power



Processing
N X ‘

Geodynamics maintains a cluster of high-end computer workstations and file/backup servers for the most
demanding geospatial data acquisition, processing and analysis. At geodynamics we specialize in high-end spatial
data processing and analysis through geographic information science and 3D visualization.

Hardware
e Field
o

(0}

O 00O

Instrumentation:

Custom rack mounted multibeam
acquisition PC

3.6 GHz Intel Pentium 4 processors
with 800 MHz system bus

2 GB of RAM

512 Dual DVI graphics card

(2) 500 GB SATA hard drives
Simrad SIS & Applanix POS View
acquisition software

CARIS HIPS/SIPS

(3) Fujitsu pentop navigation PC
(3) Maxtor external backup hard drives
~ 850 GB of storage

(4) high-end Dell GIS processing
workstations

(2) Dell workstation laptops

(2) 1 TB RAID network attached
storage devices

(4) Maxtor / Seagate external backup
drives ~ 1.2 TB of storage

Software
Multibeam / Side Scan

o0 Caris HIPS / SIPS 6 sp2

0 Triton Imaging ISIS

o0 Triton Imaging BathyPro & DelphMap
Singlebeam

0 Hypack Max v. 6.2 spl

0 Caris HIPS/ SIPS 6 sp2

Topographic

GIS

(0}

(0}

(0}

(0}

(0]
(0]

Trimble Geomatics Office
Caris HIPS / SIPS 6 sp2 (Lidar)

ArcView 3.3a (Spatial, 3D & Image
Analyst)

ArcGIS 9.1 (Spatial, ArcScene, 3D,
Survey & Geostatistical Analyst)
Surfer 8.0

ArcIMS





