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Descriptive Report to Accompany Hydrographic Survey
H11814

Survey D
June 22, 2008 — January 27, 2009
TerraSond Ltd.
Lead Hydrographer: Joseph C. Talbott
A. AREA SURVEYED

A singlebeam echo sounder and sidescan sonar survey was conducted in Breton Sound,
Louisiana in accordance with the NOAA, National Ocean Service, Statement of Work
(SOW), Side Scan Sonar Services, OPR-J977-TE-08, dated July 18, 2008. Concur.

The purpose of this project was to provide NOAA with accurate hydrographic survey
data suitable for item detection and debris mapping in the assigned area and to provide
NOAA with modern, accurate hydrographic survey data with which to update the
nautical charts of the assigned area. The project area was approximately 25 sguare
nautical miles and was located 3 nautical miles east of California Point, in the Mississippi
River Delta, in the State of Louisiana. Concur.
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Figure 1 — Overview of H11814 with Chart 11364, 41* Edition, December 2005. Soundings in feet.



The project areais located in Breton Sound which has an active shrimp and oyster fishery
and contains numerous oil and gas structures. The project area is located immediately
east of the Ostrica Locks and channel which provides a minor access route between the
Mississippi River and Breton Sound. The channel is shallow and relatively narrow. The
primary users of this route are small fishing vessels operating out of Buras, LA on the
West Bank of the Mississippi River. Concur.

Full bottom coverage, consisting of 100% side scan sonar was achieved within the limits
of hydrography for this survey. Although the statement of work specified coverage at
200%, the Contracting Officers Technical Representative (COTR) authorized the survey
to be conducted using a lower limit of 50 meters on the side scan range setting. This
resulted in less than 200% coverage in water depths of less than 5 meters (Table 1).
Concur.

Table 1 - Estimate of effective scanning range as a function of towfish height off of the sea floor.

Side Scan Sonar — Towfish Height vs. Effective Scanning Range
Range Scale \[/)V;t;ﬁr] Approx_irrg\t'j\tﬁ ;ei ght of Eséicrgi? rcl)g]j‘ Eg‘negteilve
50 m 5m 4m S0m
50m 4m 3m 38m
50m 3m 2m 25 m
50m 2m 1m 13'm

' NOAA, NOS Hydrographic Surveys Specifications and Deliverables, April 2007, Section 6.2.3.

The side scan imagery was used to locate marine debris and obstructions and the
singlebeam echo sounder data was used to update the charts covering the project area.
Shallow water multibeam sonar was used to develop contact information and to obtain a
least depth over debris and obstructions determined to be hazardous to navigation or
candidates for removal based on criteria set forth by the NOAA / FEMA Marine Debris
Project Office. This survey has a maximum depth of 6.5 meters and a minimum depth of
0.4 meters below the Mean Lower Low Water (MLLW) tidal datum. Concur.

For complete survey limits, refer to Figure 1 on the preceding page. Concur.
B. DATA ACQUISTION AND PROCESSING See also the H-Cell Report
B.1. Equipment

Bathymetry and side scan imagery for this survey was acquired using the hydrographic
survey vessels M/V Bella Marie and M/V Thomas R. Dowell. Concur.

M/V Thomas R. Dowell

The M/V Thomas R. Dowell is an auminum hulled survey vessel, 10.2 meters length
overal with a2.9 meter beam and a 0.4 meter draft. The Dowell is powered by two four-
stroke 150 HP Honda outboard motors. Auxiliary electrical service is provided by a 3
KW Honda generator. The primary survey systems used on the M/V Thomas R. Dowell
arelisted in Table 2. Concur.



Table 2 - Major systems used aboard the M/V Thomas R. Dowell.

VESSEL M/V Thomas R. Dowell
LOA: 10.2 m, BEAM 2.9 m, DRAFT: 0.4 m
Equipment Manufacturer &
quip Model
Singlebeam echo sounder Odom Hydrotrac
Sidescan sonar EdgeTech 4200 FSL
Positioning Trimble DSM-232
Sound speed Odom Digibar Pro
. Hemisphere Crescent
Vessel course and pitch V100

M/V Bella Marie

The M/V Bella Marieis an auminum hulled vessel, 11.9 meters length overall with a4.3
meter beam and a 0.8 meter draft. The Bella Marieis powered by two 350 HP Volvo D-6
diesel engines with outdrive propulsion. Auxiliary electrical serviceis provided by a13
KW Isuzu Marathon generator. The primary survey systems used on M/V Bella Marie are
listedin Table 3. Concur.

Table 3 - Major systems used aboard the M/V Bella Marie.

VESSEL M/V Bella Marie
LOA: 11.9 m, BEAM 4.3 m, DRAFT: 0.8 m
Equipment Manufacturer &
quip Model

Multibeam sonar Reson SeaBat 8101

Singlebeam echo sounder Odom Hydrotrac
Sidescan sonar EdgeTech 4200 FS
e Kongsberg Maritime
Positioning Seatex Seapath 200

Sound speed Odom Digibar Pro
. Kongsberg Maritime

Vessd attitude Seatex MRU 5

Equipment performance details are provided in the Data Acquisition and Processing

Report* (DAPR), Sections A. Equipment and B. Quality Control. *Included with survey
deliverables.




B.2. Quality Control
B.2.1. Side Scan Sonar

No conditions with the potential for adversely affecting data integrity were encountered
with the side scan sonar suite on the M/V Bella Marie or the M/V Thomas R. Dowell
during thissurvey. Concur.

Environmental conditions during the survey were a major factor impacting data quality.
Shallow water, combined with high temperatures in the summer, resulted in significant
refraction artifacts in the side scan record which varied both spatially and temporally. The
proximity to the Mississippi River produced pockets of fresh water in Breton Sound
which added another layer of complexity to the refraction problem. In addition to these
factors, a high spring runoff contributed to an aready high biomass in the water column.
The resultant turbidity significantly reduced the effective side scan sonar range. All of
these elements varied in space and time and the result was often excellent data, followed
by unusable data, followed by good data in the course of a single survey line. The
procedures which were used to address these data quality issues included:

1. Rejecting portions of lines which were unusable and rerunning these sections
as“gaps.”

2. Surveying early in the day in areas known to have significant refraction
problems due to solar radiation.

3. Completing areas that were consistently problematic in the early winter
months when the water temperatures had cooled and the amount of biomass
was lower.

Daily confidence checks of the side scan sonar operation were conducted by recording a
screen shot of the side scan waterfall display which included the side scan image and all
operational settings. The confidence checks were performed when distinctive bottom
features (e.g. trawl scars, pipelines, submerged vessels, etc.) were continuously visiblein
the record from the maximum range of one channel to the maximum range of the other
channel. A rub test was performed on the port and starboard channels, high and low
frequency panel, of the side scan transducer prior to deployment to ensure adequate
signa return. Concur.

A detailled discussion of side scan sonar system calibrations, data acquisition, and
processing is provided in the Data Acquisition and Processing Report* (DAPR) for OPR-
JO77-TE-08, Paragraphs A. Equipment and B. Quality Control. *Included with survey

deliverables.
B.2.2. Vertical Beam Echo Sounder (VBES)

No conditions with the potentia for adversely affecting data integrity were encountered
on the M/V Bella Marie or the M/V Thomas R. Dowell with the VBES suite during this
survey. Concur.

VBES confidence checks were conducted on a weekly basis, when possible. The
confidence checks consisted of a single depth deployment of a bar check apparatus at a
fixed distance below the VBES transducer to check for drift in the VBES system index



value. No significant drift in the index value was observed during the course of the
survey. Concur.

A detailed discussion of VBES system calibrations, data acquisition, and processing is
provided in the Data Acquisition and Processing Report* (DAPR) for OPR-J977-TE-08,
Paragraphs A. Equipment and B. Quality Control. *Included with survey deliverables.

B.2.3.
B.2.4. Shallow Water Multibeam

No conditions with the potentia for adversely affecting data integrity were encountered
on the M/V Bella Marie with the shallow water multibeam suite used during this survey.
Concur.

Multibeam confidence checks were conducted on the M/V Bella Marie to verify proper
operation of the multibeam suite on an as needed basis. The confidence checks were
performed by comparing nadir beam depths with the depths measured with the VBES.
The results of these comparisons and the line acquisition logs detailing aspects of quality
control for each survey line are contained in *SEPARATES |:  ACQUISITION AND
PROCESSING LOGS of thisreport. Concur. *Data filed with original field records.

A detailed discussion of multibeam system calibrations, patch tests, data acquisition, and
processing is provided in the Data Acquisition and Processing Report ** (DAPR) for
OPR-J977-TE-08, Paragraphs A. Equipment and B. Quality Control. **Data Included

with survey deliverables.
B.2.5. Crosslines

302 mainscheme lines totaling 1021 lineal nautical miles and 33 lines totaling 82 linedl
nautical miles of crosslines were run during the 2008 survey of H11814. The ratio of the
lineal nautical miles of crosslines to the lineal nautical miles of mainscheme lines, at
11.8 %, exceeds the 8% required by “NOAA, NOS Hydrographic Surveys Specifications
and Deliverables,” April 2007, Section5.1.4. Concur.

Crossline analysis was conducted by creating a BASE surface of the mainscheme lines
and a separate BASE surface using the crosslines. The surfaces were then compared and
the difference between the surfaces was computed. Concur.

26,671 surface difference values were analyzed in H11814 and 100% of these values
were within the allowable error based on water depth. Concur.

A comprehensive explanation of the crossline analysis process is in the Data Acquisition
and Processing Report* (DAPR) for OPR-J977-TE-08, Paragraphs A. Equipment and B.
Quality Control. *Included with survey deliverables.

B.2.6. Contemporary Survey Junctions



H11814 junctions with two other contemporary surveys. The easterly limits of H11814
junctions with the westerly limits of H11815 (OPR-J977-TE-08). H11814 also junctions
with D00141, a singlebeam reconnaissance survey along its eastern boundary. Concur.

Five meter BASE surfaces were created for each survey in the area of overlap. CARIS
Subset Editor was then used to analyze the difference between sounding values for each
sheet at each survey junction. The soundings are in general agreement between the
surveys. No adjustments are recommended based on the junction analysis. Concur.
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Figure 2 — Overview of survey area showing the junction locations of H11814 with H11815, and D00141
(OPR-J977-TE-08). Chart 11364, 41" Edition, December 2005.

B.3. Corrections to Echo Soundings

Survey H11814 was performed in conjunction with five other surveys in Project OPR-
JO77-TE-08. Any change to the corrections to echo soundings affects all surveysin the
area and is described in detail in the DAPR*. *Included w ith s urvey d eliverables.
Concur.

Sounding data were reduced using zoning provided by NOAA/CO-OPS under the SOW
with verified tides for the National Water Level Observation Network (NWLON) stations
at Pilot Station East, LA (8760922) located at the Gulf of Mexico end of Southwest Pass,
Bay Waveland Yacht Club, MS (8747437), Gulfport Harbor, MS (8745557) and two
supplemental stations established for this survey. One supplementa station, Devon
Energy Facility, LA (8760417) was installed by David Evans & Associates (DEA) under
S-J977-KR-DEA-2008 but was maintained in continuous operation until the completion
of OPR-J977-TE-08. The second supplemental station, Olga Compressor Station, LA



(8760889) was installed, maintained, and removed by TerraSond Ltd. in conjunction with
survey operations conducted for OPR-J977-TE-08. Refer to the Horizontal and Vertical
Control Report* (HVCR) for OPR-J977-TE-08, Paragraph A.5. Tide Correctors and
Zoning, for tidal zoning methods and operations. *Included with s urvey d eliverables.
Concur.

B.4. Data Processing

The final depth information for H11814 was submitted as a collection of CARIS BASE
surfaces which best represented the seafloor at the time of the 2008 / 2009 survey. All
possible measures were taken to ensure the data was correctly processed and the
appropriate designated soundings, representing the least depth of significant contacts,
were selected and retained in the finalized surfaces. Concur with clarification. S ome
features an d de signated s oundings e dited an d updated ac cordingly t o e nsure p roper
representation in the BASE surfaces and the feature file.

One short singlebeam survey line was determined to contain a corrupted raw data file
during post processing. The sidescan data collected concurrently with the corrupted
singlebeam data was satisfactory. No contacts were found in the side scan data collected.
The singlebeam data was deleted and the side scan data was retained. The corrupted data
was collected during a line 225 meters in length immediately adjacent to the survey
boundary. The discovery was made after the survey team had departed the area and it was
not possibleto re-run theline. Concur.

Table 4 - Rejected survey line details.

Vessel Julian Day | Time Line Number Line Length

M/V BellaMarie 2008-319 1504 | 2008BE3191500_9001 225m

Four digital products were submitted for the H11814. Two CARIS BASE uncertainty
surfaces, one 5.0 meter resolution surface covering the entire survey area in which the
finalized uncertainty was the greater of either the standard deviation of sounding values,
or a priori uncertainty values and one 0.5 meter resolution surface for each multibeam
development. Two sun-illuminated Digital Terrain Models (DTM) were also submitted.
A 5.0 meter resolution DTM represented the singlebeam data and a 0.5 meter DTM was
submitted for each multibeam target development. Concur.

The naming convention used for each grid was:

CARIS BASE Uncertainty Surface:
H11814_5m.hns
e 5mrepresentsthe 5.0 m resolution
H11814_05m_MB.hns
e 05m represents the 0.5 m resolution
e MB represents multibeam
Sun-Illuminated DTM:
H11814_5m.tif (singlebeam data)
e 5m represents the 5.0 m resolution




H11814 05m.tif (multibeam data)
e 05m represents the 0.5 m resolution

The Data Acquisition and Processing Report* (DAPR) for OPR-J977-TE-08, Paragraphs
A. Equipment — Data Collection; and B. Quality Control contain a detailed discussion of
the steps followed when acquiring and processing the 2008 survey data. *Included with
survey deliverables.

C. VERTICAL AND HORIZONTAL CONTROL See also the H-Cell Report

Sounding data were tide adjusted using final tide levels for National Water Level
Observation Network (NWLON) stations at Pilot Station East, LA (8760922) located at
the Gulf of Mexico end of Southwest Pass, Bay Waveland Yacht Club, MS (8747437),
Gulfport Harbor, MS (8745557) and two supplemental stations. the historic USC& GS
tide station at Devon Energy Facility, North Pass, LA (876-0417) and Olga Compressor
Station, Grand Bay, LA (876-0889) The final zoning methodology is described in detall
in the project wide HVCR*. Concur. *Included with survey deliverables.

The horizontal control datum used for this survey is the North American Datum of 1983
(NAD 83). The projection used was UTM, Zone 16 North. Concur.

Sounding position control was determined using a Differential Global Positioning System
(DGPS). The primary source of navigation correctors was the United States Coast Guard
DGPS station at English Turn, LA, StalD 292. Correctors from the USCG differential
DGPS station at Mobile Point, AL, StalD 300, were used when the English Turn station
was unavailable. A summary of weekly DGPS confidence checks is provided in
**SEPARATES |: ACQUISITION AND PROCESSING L0OGS included with thisreport. Concur.

D. RESULTS AND RECOMMENDATIONS See also the H-Cell Report
D.1. Chart Comparison

The chart comparison for H11814 was performed by examining all raster navigational
charts (RNC) and electronic navigation charts (ENC) covering the survey area and
comparing charted depths with surveyed depths at the same location. CARIS HIPS was
used to create 5 meter resolution soundings from the survey data which were used as a
foreground layer with the RNC or ENC in the background. Each charted depth was
compared with the 2008 / 2009 survey soundings at, or closest to, the same location. The
RNC / ENC depth and the shoalest corresponding 2008 / 2009 survey sounding was then
anayzed to determine trends. All depths were recorded in feet and, where the survey
depth was deeper or shoaler than the charted depth by a factor greater than or equal to
10% of the water depth, the position, charted depth, survey depth and an image showing
the depths being compared were included in ***APPENDIX V: SUPPLEMENTAL RECORDS
AND CORRESPONDENCE. Concur.

Loca Notice to Mariners (LNM) updates were applied to all RNC's and ENC’s during
the survey of H11814 to ensure the field observations represented the most current
published information available. LNM number 08-08-2009 dated February 26, 2009 was
the last LNM reviewed for this project. Concur.

**Data filed with original field records.
***Data appended to this report.



There were 7 features submitted as Dangers to Navigation (DTON) for the 2008 / 2009
survey. A copy of each DTON is included in *APPENDIX |: DANGER TO NAVIGATION
REPORTS. Concur with c larification. Only six D toNs w ere s ubmitted to A HB as per
SOW. DtoN1 Wreck submitted directly to USCG; DtoN 2-6 submitted to A HB. *Data
appended to this report.

All survey data were compared to the data published in the Raster Navigational Chart
(RNC) and Electronic Navigation Chart (ENC) listed in Table 5 and Table 6. Figure 3
and Figure 4 show the survey limits with respect to the RNC’s and ENC’ s used for chart
comparison. Concur.

Table 5 - Raster Navigational Charts used during chart comparisons.

Chart Scale Edition Number Issue Date
11364 1:80,000 42 September 2007

Table 6 - Electronic Navigation Charts used during chart comparisons.

Cell Name Chart Scale Edition Number Issue Date
USALA3SM 16664 1:80,000 23 May 29, 2008

All charted features were investigated visually, with side scan sonar and singlebeam
echosounder as appropriate. High levels of turbidity and biomass limited visibility in the
water column to a few inches over the entire survey area and the ability to visually
examine features in the water was significantly reduced, even in very shalow water.
Concur.
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Figure 3- Survey limits of H11814 shown with RNC’s 11353, 5" Edition, 11363, 41" Edition and 11364,
42" Edition.

US4LA35M

Figure 4- Survey limits of H11814 shown with ENC US4LA34M, 1 S Edition, US4LA35M, 23" Edition
and ENC US5LA24M, 24th Edition.



Paragraphs D.1.1 through D.1.5 detail specific discrepancies between the charts and the
2008 / 2009 survey data.

D.1.1. New Features

The 2008 / 2009 survey identified 10 features which are not currently charted. An

overview of H11814 showing the location of the new featuresis shown in Figure 5 and a
detailed description is contained in Table 7.
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Figure 5 - Overview of H11814 showing locations of uncharted features. Chart 11364, 42" Edition.
Depths in feet. Concur with clarification. The positions of D67 and D68 should be
swapped in Figure 5 to correlate with Table 7.

Table 7 - Detailed description of uncharted features shown in Figure 5 positioned during
OPR-J977-TE-08 survey in H11814.

Feature'

Latitude

Longitude

Least Depth

Description




Feature'

Latitude

Longitude

Least Depth

Description

D54

29° 27" 33.88" N

089° 27'11.33" W

1.92m
6.299 ft

Uncharted wreck. DTON
submitted. Concur.
DTON 1- shown on latest
edition of the chart.
Recommend delete
charted 4 ft wreck and
add 6 ft wreck at the
present survey position.
See Appendix 1.

D57

29° 26' 58.50" N

089° 24' 05.42" W

N/A

Uncharted piling.
Concur. Add visible pile.
See H-Cell Report
Section D.1.1.a.

D59

o ) ”

29°27°53.92” N

o 1 Ul

089°26° 15.29” W

250m
2.51 m
8.245 ft

Uncharted obstruction.
Do not concur. Feature
not recommended for
charting. See H-Cell
Report Section D.1.1.b.

D60

29° 26'14.15" N

089° 28' 30.60" W

1.977m
6.486 ft

Uncharted obstruction.
Concur with

clarification.
Recommend delete
charted 5 foot obstruction
and Obstn (rep 2008)
note. It is recommended
to add a 6 ft obstruction
at the present survey
location. DTON 6 -
shown on latest edition of
the chart. See Appendix

1

D61

29° 28 045" N
07.7556

089° 26' 821" W
08.2140

Awash

Covers and
Uncovers

Uncharted obstruction.
Concur with
clarification. DTON
submitted to MCD and is
shown on the chart as
Obstn (uncovers).
Recommend to delete the
charted Obstn (uncovers)
and add an obstruction
(uncovers) Rep 2009 in
the present survey
position. DTON 3A4




Feature'

Latitude

Longitude

Least Depth

Description

D65

29° 27" 22.44° N

089° 25’ 01.67" W

1.18 m?

3.872 ft

Uncharted obstruction.
DTON submitted. Do not
concur. No DTON was
received at AHB and
obstruction has not been
applied to the chart.
Obstruction is in close
proximity to charted
platform and obstruction
area. No changes to
charting recommended.

D66

29° 27 26.33" N

089° 25" 29.33" W

1.43m?
1.776m
5.826ft

Uncharted obstruction.
DTON submitted. Do not
concur. DTON not sent
to MCD due to close
proximity to charted
platform. No changes to
charting recommended.

D67

29° 25 28.53" N

089° 29" 21.97" W

1.59 m?

Uncharted obstruction.
DTON submitted.
Concur with
clarification. No DTON
was received at AHB and
obstruction has not been
applied to the chart. SSS
is source. Recommend to
add Obstn symbol and
note Obstns (rep 2009) in
present survey location to
cover items D67 and D68.

D68

29° 25 26.57" N

089° 29’ 30.34” W

1.19m*

Uncharted obstruction.
DTON submitted. Do not
concur. No DTON was
received at AHB, and
obstruction has not been
applied to the chart. S§S
is source. Do not chart
due to close proximity to
above obstn and charted
platform.

D69

29°26' 15.11" N

089° 28’ 23.83" W

2.645m

Uncharted obstruction.
Do not concur. In close
proximity to Feature
D60. Do not chart.




'Feature designator corresponds to the identification number used in the master contact file
(APPENDIX V: SUPPLEMENTAL RECORDS AND CORRESPONDENCE: D.1. CHART
COMPARISON).

’Least depth determined from side scan record.

Table 8 - Nautical charts, raster and electronic, which require updating to include the uncharted
features.

Chart Scale Edition Number Edition Date
Number
11364 1:80,000 a2 September 2007
ENC Chart Scale Edition Number Issue Date
USALA35M 11364 1:80,000 23 May 29, 2008

The hydrographer recommends updating the charts listed in Table 8 to include the new
features positioned during the 2008 / 2009 survey.

D.1.2. Changed Features
Area Features

There are four (4) charted area features in H11814 described as “shifting shell banks’ or
“shell banks.” Two of the features, listed as A and D in Table 9 and illustrated in Figure
6, were not found during the 2008 / 2009 survey and are recommended for removal from
the chart (refer to paragraph D.1.3.Disproved Features). Concur delete i ntertidal ar eas
and Shifting shell bank notes. Update area based on present survey data.

Two features, identified as B and C in Figure 6 and Table 9, appear on the chart in close
proximity to similar features appearing in the survey data. The data source which
produced the charted features was not known at the time of the 2008 / 2009 survey. This
limits the validity of speculation regarding any possible migratory trends of the charted
features. Concur with conditions. Both Feature B and Feature C were disproven by
the present survey. Itis recommended that the intertidal area and shifting shell bank
note are deleted. Itis further recommended t hat the obstruction area and the s hell
bank PA (1 ft rep) note are deleted from the chart. Itis also recommended that the
area is updated with present survey data.
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Figure 6 - Charted shoal features in H11814. Chart 11364, 42nd Edition. Depths in feet.
Table 9 - Charted area features in H11814.

Feature

Charted Feature

Charted Depth

Survey Depth

Remarks

A

Shifting Shell Bank

Not specified

8-9ft

Not found.
Concur. Delete
intertidal area.

Shifting Shell Bank

Not specified

7-8ft

Possible shift
south. Do not
concur. Delete
intertidal area
and Shifting
shell bank note.




Feature Charted Feature Charted Depth | Survey Depth Remarks

Supported by
survey data. Do
not concur.
Delete

C Shell Bank PA (1 ft rep) 5 ft obstruction
area and the
shell bank PA

(1 ft rep) note
from the chart.

Not found.
Concur. Delete
D Shifting Shell Bank Not specified 6-9 ft intertidal area
and Shifting
shell bank note.

The feature immediately south of charted feature “B”, and shown in detail in Figure 7,
may be the current position of the charted feature but it could aso represent an entirely
new feature. No bottom samples were taken directly on the indicated feature but samples
collected in the vicinity were high in shell content and this tends to corroborate the
charted “shell bank” attribute. Do n of c oncur. I nsufficient evi dence t o s upport
existence of shell bank. Recommend to remove feature from the chart and chart shoal
sounding data per present survey findings.

T ] Fal

Figure 7- Reported shoaling area ”B” in H11814. The 6-foot contour is shown by the grey line. Chart
11364, 42nd Edition. Depths in feet.



Figure 8- Reported shoaling area ”C” in H11814. The 6 and 7-foot contours are shown by the grey
lines. Chart 11364, 42nd Edition. Depths in feet. Note: the large blank space in the center of the
feature is occupied by a large, multi-platform, oil related structure.

The feature charted as “shell bank PA (1 ft rep)”, shown in detail in Figure 8, was found
to be generally in the same position as charted. The “1 ft rep” depth was not supported by
the 2008 / 2009 survey as the shoalest depth found in the vicinity of the feature during the
survey was five (5) feet. It is significant to note that a large, multi-platform, oil related
structure was |located within the charted feature and the depths within the perimeter of the
structure could not be measured. Concur with ¢ onditions. A rea nott horoughly
investigated to disprove its existence. R etain obstruction area feature and Shell bank
PA (1 ft rep) note.

The shallow waters of Breton Sound are located in a very dynamic depositional and
erosional environment. They are also subject to frequent magor storm events which
modify the bathymetry on agrand scale. Concur.

They hydrographer recommends that the latest editions of RNC 11364, 42™ Edition and
ENC US4LA35M 23 —Edmen be updated to reflect the-location-and-depths-of-the-area

\ present survey findings. Concur.

D.1.3. Disproved Features

Point Features

Four (4) features, which appear on the latest editions of RNC 11364, 42" _Editien and
ENC USALA35M, 23 Edition within the boundaries of H11814, were searched for but
not found during the 2008 / 2009 survey. The locations of these features are shown in
Figure 9 and a detailed description of the features is contained in Table 10. A complete
Iisting of aII feetures mvestlgated in H11814 is prowded in *APPENDIX W:

MEN v N II: SURVEY

FEA TURES REPORT. Concur *Data appended to thzs report
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Figure 9 - Overview of H11814 showing the locations of charted featured which were searched for but
not found during OPR-J977-TE-08. RNC 11364, 42nd Edition. Depths in feet.

Table 10 - Detailed description of charted features shown in Figure 9 searched for but not found
during OPR-J977-TE-08 survey in H11814.

Feature' Latitude Longitude Description Remarks
o Ap Searched for with SSS.
D55 | 20°254300" | °9 264885 | \yrek | Notfound. Concur.
.646
Delete charted wreck.
Searched for with SSS.
D56 29° 26' 00.00" 89° 27' 00.00" Wreck Not found. Concur.
Delete charted wreck.
Searched for visually and
D58 29° 26' 2107 89° 24' 23:38 Bilin with SSS. Not found.
20.310" 285" 9 Concur. Delete charted
piling.
submergen | e ol
D64 29° 25'17.60 89° 27' 00.342 piling rep Delete charted
PA Ve
submerged piling.




'Feature designator corresponds to the identification number used in the master contact file
(APPENDIX V: SUPPLEMENTAL RECORDS AND CORRESPONDENCE: D.1. CHART
COMPARISON).

The hydrographer recommends that the latest editions o f RNC 11364, 42™-Edition and
ENC USALA35M, 23"-Edition be updated with the 2008 / 2009 survey data and that the
featureslisted in Table 10 be removed from the charts. Concur.

Area Features

Two (2) shoaling areas, list as “shifting shell banks’ are indicated on the raster
navigationa charts covering H11814. The features, listed as A, Da and Db in Table 11
and shown in detail with on the latest edition of chart 11364, 41 Edition in Figure 10
through Figure 12, were not found during the 2008 / 2009 survey. The bathymetry in all
three locations was uniform and the sounding density was adequate to disprove the
existence of shoaling features at the specified locations. The hydrographer recommends
that the charted features be removed from chart 1136441 Editien. Concur, r emove

intertidal areas listed below and update areas with present survey findings.

Table 11- Charted shoaling areas reported in H11816.

Feature Latitude Longitude Charted Depth | Survey Depth
A 20° 28 14.59" N | 089° 25’ 43.24” W | Not specified 8-9 ft
Da 29° 27 05.25" N | 089° 26’ 52.36” W | Not specified 10 ft
Db 29° 26" 38.48" N | 089° 26’ 45.69” W | Not specified 7-9ft

7 a g CNE T < R
;95999999999 999999999999 i
A g 9 93 3 W, 9,9 7
b= g g 5 7 9 ® 9 75 5
3 59 5. o gy o A g Gos g
g g g ey s 99 oW .m7 99995 ¢
99 947 . g 9939 -9.99|9999999 -
s g g 7 G
999999999999999 -gs’gj 9999999993
g 5% 54 9 9590 g g 9 9i 983 g5g g9 9 4§
2999 g% 3% 9 W7 397,98 5928 59,
L 98 9585 98 999;99-9999938338 3338
98 8 g588 88799 9 9! g e 53535383
& g 8333 g 58.5‘ 399 . 8833888 g
Pgf, a8 @8é: 853'9- 3888 2858835888
g z 8 858 A5
833583833533 5'.?338 85533 888, 86 3
3838 5 g & 88%8385 g 2 383338835
988888855’?8.8383388388 g Bzt
g g
58 g8yl a5 gé !385'3 P E gy dgfand,. g8,
g g 28 5°M° 8888 87 854 868 g 8
foo & 2 8 -8 35’98838?;75738387?
Sl 68 &g o o8 - FE A

Figure 10- Reported shoaling area ”A” in H11814. Chart 11364, 42nd Edition. Depths in feet.
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Figure 11- Reported shoaling area ”D”, northern portion, in H11814. Chart 11364, 42nd Edition.
Depths in feet.
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Figure 12 - Reported shoaling area ”D”, southern portion, in H11814. Chart 11364, 42" Edition.
Depths in feet.

D.1.4. Soundings



The 2008 / 2009 survey depths differ significantly from the depths depicted on the RNC
and ENC covering H11814. The result of this comparison is summarized in Table 12. A
complete listing of all charted and survey depths used in this comparison is located in
*APPENDIX V: SUPPLEMENTAL RECORDS AND CORRESPONDENCE: BA4.1.4. SOUNDINGS.
Concur. *Data appended to this report.

Table 12- Summary of charted depths compared with surveyed depths.

Total Charted | Chart Shoaler than Chart Deeper than
Chart 1
Depths Survey Survey
11364 53 41 (77%) 12 (23%)
US4LA3SM 46 34 (74%) 12 (26%)

"This includes only the charted depths which varied from the survey data by > 10 % of the
water depth.

Generdly, the 2008 / 2009 survey data indicate that the water depths in H11814 are
deeper than the depths depicted on the charts covering the area. The sounding density of
the survey adequately delineated the bathymetry in H11814 and the hydrographer
recommends updating the la test e dition o f RNC 11364, 42"_Edition and ENC
USALA35M, 24"-Editien, to reflect the 2008 / 2009 survey data. Concur.

D.1.5. Trends and Changeable Areas

The 2008 / 2009 survey contours were compared with the charted contours in H11814.
The charts used for this comparison are shown in Figure 13 and Figure 14.

The contours generated from the 2008 / 2009 survey data differ significantly from the
contours depicted on the RNC and the ENC covering the survey area. H11814 is located
in avery dynamic coastal environment which is subject to significant erosion, deposition
and aong-shore sediment transportation on a recurring, short-term, basis. Local
watermen have reported changes in the bathymetric and surface feature character of
Chandeleur Sound with each hurricane that has impacted the area in the past 25 years.
Concur.
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Figure 13 - OPR-J977-TE-08 survey contours for survey H11815 shown with raster navigational chart
11364, 42" Edition. Depths in feet.

In very genera terms, the bathymetry in H11814 has little depth variability within the
survey boundaries. The depth contours produced by the 2008 / 2009 survey tend to be
deeper and farther off shore than the charted contours. The 2008 / 2009 survey
thoroughly detailed the bathymetry in H11814 and the hydrographer recommends
updating the la test e dition o f RNC 11364, 42" _Edition and ENC USALA35M, 24
Editien, to reflect the survey data. Concur.
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Figure 14 - OPR-J977-TE-08 survey contours for the southern portion of survey D00142 shown with
electronic navigation chart 11361, US4LA35M, 23" Edition.

D.2. Additional Results
D.2.1. AWOIS Items Summary

Investigation of Automated Wreck and Obstruction Information System (AWOIS) items
was not required under thistask order. Concur.

*a
»,
pY

",
.....

The online AWOIS data base (http://www.nautical charts.noaa.gov/hsd/awois.html) was
examined and no AWOIS records were found which fell within the survey boundaries.
Concur.



D.2.2. Aids to Navigation

One (1) non-floating aid to navigation was located within the boundaries of H11814.
Unless otherwise noted, this aid to navigation appeared as charted, matched the Light List
and charted characteristics and served its intended purpose. Concur with c onditions.
The beacon should be retained as charted; the associated light should be deleted and
replaced with a light in the charted position, with an amber colored light instead of a
white light, based on present survey findings.

Refer to *APPENDIX V: SUPPLEMENTAL RECORDS AND CORRESPONDENCE for a tabular
listing and description of all aids to navigation in H11814. Concur. *Data appended to
this report.

D.2.3. Drilling Structures

Thirty-nine (39) oil and gas related structures were shown on the latest edition of RNC
11364, 42™_Editien within the boundaries of H11814. All structures were positioned
using DGPS in conjunction with CARIS Notebook. Thirty (30) charted structure
positions were verified as charted. Nine (9) charted structures were searched for but not
found. Forty-five (45)43 uncharted structures were positioned as “new” features.
Concur.

Refer to *APPENDIX |l: SURVEY FEATURE REPORT for a tabular listing of al oil and gas
related structures in H11814 and their associated graphics files. Concur. *Data
appended to this report.

D.2.4. Comparison with Prior Surveys
A comparison with prior surveys was not required under thistask order. Concur.
D.2.5. Bottom Samples

Five (5) bottom samples were collected in H11814. The samples were distributed
geographically to obtain a full representation of the bottom characteristics as specified in
“NOAA Hydrographic Surveys Specifications and Deliverables’, Section 7.1 as modified
by the SOW. Do not concur. NOS HSSD and SOW specify for bottom sample spacing
to not exceed 2000 meters. H11814 bottom sample spacing is in excess of 3500 meters.

Refer to *APPENDIX V: SUPPLEMENTAL RECORDS AND CORRESPONDENCE for a tabular
listing and description of al bottom samples collected in H11814. Concur. *Data
appended to this report.

D.2.6. Bridges and Overhead Cables
There are no bridges or overhead cables in the survey area. Concur.
D.2.7. Submarine Cables and Pipelines

Numerous submarine pipelines, active and abandoned, crisscross the survey area. These
pipelines connect wellheads, production and distribution platforms, compressor stations
and extend to the shore. Specific identification of individual pipelines was not pursued
during OPR-J977-TE-08. Many exposed pipelines were identified as targets in the side
scan sonar record and are included in *SEPARATES V: SIDE SCAN CONTACT LISTING AND
IMAGES OF SIGNIFICANT CONTACTS. Concur. *Data filed with original field records.



LETTER OF APPROVAL

REGISTRY NO. H11814

This report and the accompanying digital data are respectfully submitted.

Field operations contributing to the accomplishment of survey H11814 were conducted
under my direct supervision with frequent persona checks of progress and adequacy.
This report, digital data, and accompanying records have been closely reviewed and are
considered complete and adequate as per the Statement of Work. Other reports submitted
with this survey include the Data Acquisition and Processing Report and the Horizontal
and Vertical Control Report.

| believe this survey is complete and adequate for its intended purpose.

Joagn O Talosof

Joseph C. Talbott, Lead Hydrographer
TerraSond Ltd.

Date April 28, 2009




TERRESTRIAL AND SEA FLOOR MAPPING

APPENDIX |

Danger To Navigation Reports



REPORT OF DANGER TO NAVAGATION

Hydrographic Survey Registry Number: H11814

Survey Title: State: Louisiana
Locality: Chandeleur and Breton Sound
Sublocality: Southwest Breton Sound

Project Number: OPR-J977 TE-08
Survey dates: June 22, 2008 - Present
Survey Danger Acquisition Date and Time: November 20, 2008; 1647 UTC

Feature is reduced to Mean Lower Low Water using predicted NOAA tides and
positioned on NAD 83.

Chart affected: 11364 42 Edition/September 1, 2007, scale 1:80,000, NAD 83
DANGER TO NAVAGATION

FEATURE DEPTH (FT) LATITUDE (N) LONGITUDE (W)
Uncharted wreck 45 6.299 (1.92 m) 29/27/33.88 89/27/11.330

Dimensions of uncharted wreck are; length= 50ft, width= 15.7 ft, and height= 4.5 ft.
Obstruction is marked with a white buoy.

Questions concerning this report should be directed to Terrasond (907) 745-7215.
DTON #1: Shown on latest edition of the chart. Concur with clarification. Recommend delete

charted 4 foot dangerous wreck. It is recommended to add a 6 ft dangerous wreck at the
present survey location.
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H11814 DtoN#2 5-ft Obstruction

Registry Number: H11814

State: Louisiana
Locality: Breton Sound
Sub-locality: 3 NM East of California Point
Project Number: OPR-J977-TE-08
Survey Date: 11/20/2008
Charts Affected
Number Edition Date Scale (RNC) RNC Correction(s)*

USCG LNM: 10/28/2008 (12/02/2008)
11364 42nd | 09/01/2007 | 1:80,000 (11364 1) | NGA NTM: 10/18/2008 (12/06/2008)

11366 11th | 01/01/2008 | 1:250,000 (11366_1) LINTM: ?

11360 42nd | 02/01/2007 | 1:456,394 (11360 _1) LINTM: ?

1115A | 42nd | 02/01/2007 | 1:456,394 (1115A_1) LINTM: ?

1116A 72nd | 07/01/2007 | 1:458,596 (1116A 1) LIN

11006 32nd | 08/01/2005 | 1:875,000 (11006_1) LIN

L]
[LINTM
[LINTM

11340 72nd 07/01/2007 | 1:458,596 (11340 1) [LINTM: ?
[LINTM
[LINTM
L]

411 52nd | 09/01/2007 | 1:2,160,000 (411 _1) LINTM: ?

* Correction(s) - source: last correction applied (last correction reviewed--"cleared date")

Features
Feature Survey Survey Survey AWOIS
No. Name Type Depth Latitude Longitude Item

1.1 | 5-ft Obstruction #2.1 GP 1.71m | 29°26'51.0" N | 089°23'59.0" W -

Generated by Pydro v8.7 (r2537) on Fri Dec 19 15:41:36 2008 [UTC]



1 - Danger To Navigation



H11814 DtoN#2 5-ft Obstruction 1 - Danger To Navigation

1.1) 5-ft Obstruction #2.1
DANGER TO NAVIGATION

Survey Summary

Survey Position: 29°26' 540 50.99" N, 089° 23' 59.0" W

Least Depth: 1.71 m (=5.61 ft=0.935 fm =0 fm 5.61 ft)
TPU (£1.960): THU (TPEh) [None] ; TVU (TPEv) [None]
Timestamp: 2008-325.14:13:56.000 (11/20/2008)

GP Dataset: H11814 DtoN#2.xls

GP No.: 1

Charts Affected: 11364 1,11366 1, 1115A 1,11360 1, 1116A 1,11340 1, 11006 1,411 1

Remarks:

Feature is reduced to Mean Lower Low Water using verified NOAA tides and positioned on NAD 83. Feature is an
uncharted pipeline that is elevated above the sea floor. Dimensions of obstruction are; length= 51.4 ft, width= 2.6 ft,
and height=2.89 ft.

Feature Correlation

Address Feature Range Azimuth  Status
H11814 DtoN#2.xls 1 0.00 000.0 Primary

Hydrographer Recommendations

Chart 5-ft Obstruction at the surveyed location. Concur with conditions.

Cartographically-Rounded Depth (Affected Charts):

S5t (11364 1)

0 %fm (1115A 1, 11360 1, 1116A 1, 11340 1, 11006 1,411 1)
Ofm 5ft (11366 _1)

S-57 Data

Geo object 1: Obstruction (OBSTRN)

Attributes: CATOBS - 1:snag / stump
INFORM - 5-ft Obstrn
QUASOU - 6:1east depth known
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SORDAT - 20081120
SORIND - US,US,survy,H11814

TECSOU - 1,2:found by echo-sounder,found by side scan sonar
VALSOU - 1.71 m

VERDAT - 12:Mean lower low water

WATLEYV - 3:always under water/submerged

Office Notes

DTON #2: Concur with conditions. Dangerous 5 ft obstruction is shown on the latest edition of the chart. Delete charted 5 ft
dangerous obstruction. Add 5 foot dangerous obstruction (rep 2009) in presesnt survey location. Source of feature is SSS contact
This Danger submission was preliminary. The feature was not disproved nor investigated. The submitted bathymetric grid does
not include the submitted Danger feature. The submitted side scan sonar imagery proves the existance of the feature.
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H11814 DtoN#2 5-ft Obstruction

1 - Danger To Navigation
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REPORT OF DANGER TO NAVAGATION
Hydrographic Survey Registry Number: H11814

Survey Title: State: Louisiana
Locality: Breton Sound
Sublocality: 3NM East of California Point

Project Number: OPR-J977 TE-08
Survey dates: June 22, 2008 - Present
Survey Danger Acquisition Date and Time: December 03, 2008; 1904 UTC

Feature is reduced to Mean Lower Low Water using verified NOAA tides and positioned
on NAD &3.

Chart affected: 11364 42 Edition/September 1, 2007, scale 1:80,000, NAD 83
DANGER TO NAVAGATION

FEATURE DEPTH (FT) LATITUDE (N) LONGITUDE (W)
Obstruction 445826 (1.776m) 29/27/26.33 89/25/29.33

Dimensions of obstruction are; length= 8.9ft, width= 2.0ft, and height= 4.1ft. Obstruction
is 114ft NE of a platform.

Questions concerning this report should be directed to Terrasond (907) 745-7215.

DTON #3. Not submitted by AHB to MCD due to close proximity to charted platform. No changes
to charting recommended.
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REPORT OF DANGER TO NAVAGATION
Hydrographic Survey Registry Number: H11814

Survey Title: State: Louisiana
Locality: Breton Sound
Sublocality: 3NM East of California Point

Project Number: OPR-J977 TE-08
Survey dates: June 22, 2008 - Present
Survey Danger Acquisition Date and Time: December 4, 2008; 1622 UTC

Water depth is reduced to Mean Lower Low Water using predicted NOAA tides and the
obstruction is positioned on NAD 83.

Chart affected: 11364 42 Edition/September 1, 2007, scale 1:80,000, NAD 83
DANGER TO NAVAGATION

FEATURE DEPTH (FT) LATITUDE (N) LONGITUDE (W)
Obstruction N/A 29/28/08 07.756 89/26/08.214

Dimensions of obstruction are length= 28.2ft and width= 4.3ft. The obstruction covers
and uncovers therefore a depth value is not applicable.

Concur with clarification. DTON #3A submitted to MCD. This obstruction is shown on the chart as an
Obstn symbol at the present survey position. Recommend to delete charted obstruction symbol and add

an obstruction symbol and the note (uncovers) Rep 2009 at the present survey position.

Questions concerning this report should be directed to Terrasond (907) 745-7215.
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Obstruction found in Breton Sound covers and uncovers.

Chartlet 1 of 1 SheetD

Project: OPR-J977-TE-08
Survey: H11814
State: Louisiana
Locality: Breton Sound
Sub-locality: 3NM East of
California Point
Survey Scale: 1:20,000

TERRAS
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sND

AND SEA FLOOR MAPPING

Sounding Units: Feet
Sounding Datum: MLLW
Horizontal Datum: NAD 83
Projection: UTM 16N
Central Meridian: 153° 00’ 00.00W
Scale Factor: 0.9996

R/V Thomas Dowell

December 04, 2008



Registry Number:

State:

Locality:
Sub-locality:
Project Number:

Survey Dates:

H11814
Louisiana

Breton Sound

3NM East of California Point

OPR-J977-TE-08

12/04/2008 - 12/06/2008

H11814 DtoN #4-5

Charts Affected
Number Edition Date Scale (RNC) RNC Correction(s)*
USCG LNM: 10/28/2008 (12/02/2008)
11364 42nd | 09/01/2007 | 1:80,000 (11364 1) | NGA NTM: 10/18/2008 (12/06/2008)
11366 11th | 01/01/2008 | 1:250,000 (11366 1) [LINTM: ?
11360 42nd | 02/01/2007 | 1:456,394 (11360_1) [LINTM: ?
1115A | 42nd | 02/01/2007 | 1:456,394 (1115A_1) [LINTM: ?
11340 72nd | 07/01/2007 | 1:458,596 (11340 1) [LINTM: ?
1116A 72nd | 07/01/2007 | 1:458,596 (1116A 1) [LINTM: ?
11006 32nd | 08/01/2005 | 1:875,000 (11006 1) [LINTM: ?
411 52nd | 09/01/2007 | 1:2,160,000 (411_1) [LINTM: ?

* Correction(s) - source: last correction applied (last correction reviewed--"cleared date")

Features
Feature Survey Survey Survey AWOIS
No. Name Type Depth Latitude Longitude Item
1.1 7-ft Obstruction DtoN#4 Obstruction | 2.19m | 29°25'34.0" N | 089°26' 09.0" W
1.2 | Obstruction (Covers and Uncovers) DtoN#5 | Obstruction | [None] | 29°27'56.0" N | 089°26' 15.0" W -

Generated by Pydro v8.7 (r2556) on Fri Dec 19 16:34:55 2008 [UTC]
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H11814 DtoN #4-5 1 - Danger To Navigation

1.1) 7-ft Obstruction DtoN#4
DANGER TO NAVIGATION

Survey Summary

Survey Position: 29°25'34.0" N, 089° 26' 09.0" W

Least Depth: 2.19m (=719 6.8898 ft=1.198 fm =1 fm 1.19 ft)
TPU (£1.960): THU (TPEh) [None] ; TVU (TPEv) [None]
Timestamp: 2008-339.19:01:43.000 (12/04/2008)

GP Dataset: H11814 DtoN#4-5.xls

GP No.: 1

Charts Affected: 11364 1,11366 1, 1115A 1,11360 1, 1116A 1,11340 1, 11006 1,411 1

Remarks:

Feature is reduced to Mean Lower Low Water using verified NOAA tides and positioned on NAD 83.
Dimensions of obstruction are; length= 46.8 ft, width= 2.0 ft, and height=2.3 ft.

Feature Correlation

Address Feature Range Azimuth  Status

H11814 DtoN#4-5.xls 1 0.00 000.0 Primary

Hydrographer Recommendations

Chart 7-ft obstruction

Cartographically-Rounded Depth (Affected Charts):
71t (11364 1)

1 Vafm (1115A_1, 11360 1, 1116A_1, 11340 1, 11006_1,411_1)
1fm 1t (11366_1)

S-57 Data

Geo object 1: Obstruction (OBSTRN)
Attributes: OBJNAM - 7-ft Obstruction

QUASOU - é6east-depthdenown 9: value reported (not confirmed)
SORDAT - 20081204
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SORIND - US,US,survy,H11814

TECSOU - 1,2:feund-by-eche-seunder,found by side scan sonar
VALSOU - 2.19 m

VERDAT - 12:Mean lower low water

WATLEYV - 3:always under water/submerged

Office Notes

Concur with conditions. DTON #4. Delete charted 7 ft dangerous obstruction. Add 7 foot dangerous obstruction (rep 2009) in presesnt survey
location. Source of feature is SSS contact. This Danger submission was preliminary. The feature was not disproved nor investigated. The

submitted bathymetric grid does not include the submitted Danger feature. The submitted side scan sonar imagery indicates the feature
to exist as an exposed pipeline.
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H11814 DtoN #4-5 1 - Danger To Navigation

Feature Images
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H11814 DtoN #4-5 1 - Danger To Navigation

Figure1.1.2

Page 6



H11814 DtoN #4-5 1 - Danger To Navigation

Figure1.1.3
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H11814 DtoN #4-5 1 - Danger To Navigation

1.2) Obstruction (Covers and Uncovers) DtoN#5
DANGER TO NAVIGATION

Survey Summary

Survey Position: 29°27'56.0" N, 089° 26' 15.0" W

Least Depth: [None]

TPU (£1.960): THU (TPEh) [None] ; TVU (TPEv) [None]
Timestamp: 2008-341.15:47:15.000 (12/06/2008)

GP Dataset: H11814 DtoN#4-5.xls

GP No.: 2

Charts Affected: 11364 1,11366 1, 1115A 1,11360 1, 1116A 1, 11340 1, 11006 1,411 1

Remarks:

Water depth is reduced to Mean Lower Low Water using verified NOAA tides and the obstruction is positioned on
NAD 83.

Dimensions of obstruction are length= 10.7ft and width= 3.9ft. The obstruction covers and uncovers therefore a
depth value is not applicable. There is another obstruction located approximately 16.4{t nerth south of the reported
obstruction. The water depth in this area is 9.4t.

Feature Correlation

Address Feature Range Azimuth  Status
H11814 DtoN#4-5.xls 2 0.00 000.0 Primary

Hydrographer Recommendations

Chart obstruction (covers and uncovers).

S-57 Data

Geo object 1: Obstruction (OBSTRN)

Attributes: OBJNAM - Obstruction (covers and uncovers)
QUASOU - +depth-denown Value is unknown
SORDAT - 20081206
SORIND - US,US,survy,H11814

TECSOU - 1,2:feund-by-eche-seunder;found by side scan sonar
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VERDAT - 12:Mean lower low water
WATLEYV - 4:covers and uncovers

H11814 DtoN #4-5 1 - Danger To Navigation
Office Notes

Concur with clarification. DTON #5. submitted to MCD. This obstruction shown on the chart as an Obstn (uncovers) at the

present survey position. Recommend to delete charted Obstn (uncovers) and add an obstruction symbol and the note (uncovers)

rep 2009 at the present survey position. See also H-Cell Report Section D.1.2.a.

Page 9



H11814 DtoN #4-5

1 - Danger To Navigation

Feature Images
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H11814 DtoN #4-5 1 - Danger To Navigation

Figure1.2.2
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H11814 DtoN #4-5

1 - Danger To Navigation
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Registry Number:

State:
Locality:
Sub-locality:

Project Number:

H11814 DtoN #6

H11814

Louisiana

Breton Sound

3NM East of California Point
OPR-J977-TE-08

Survey Date: 12/16/2008
Charts Affected
Number Edition Date Scale (RNC) RNC Correction(s)*
USCG LNM: 10/28/2008 (12/02/2008)
11364 42nd | 09/01/2007 | 1:80,000 (11364 1) | NGA NTM: 10/18/2008 (12/06/2008)
11366 11th | 01/01/2008 | 1:250,000 (11366 1) [LINTM: ?
11360 42nd | 02/01/2007 | 1:456,394 (11360_1) [LINTM: ?
1115A | 42nd | 02/01/2007 | 1:456,394 (1115A_1) [LINTM: ?
11340 72nd | 07/01/2007 | 1:458,596 (11340 1) [LINTM: ?
1116A 72nd | 07/01/2007 | 1:458,596 (1116A 1) [LINTM: ?
11006 32nd | 08/01/2005 | 1:875,000 (11006 1) [LINTM: ?
411 52nd | 09/01/2007 | 1:2,160,000 (411_1) [LINTM: ?

* Correction(s) - source: last correction applied (last correction reviewed--"cleared date")

Nam

Features
Feature Survey Survey
e Type Depth Latitude

Survey
Longitude

AWOIS

Item

1.1 | 5-ft Obstruction DtoN#6 | Obstruction 1.58 m| 29°26'14.0"N

089°28'31.0" W

Generated by Pydro v8.7 (r2562) on Wed Jan 14 13:06:04 2009 [UTC]
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H11814 DtoN #6 1 - Danger To Navigation

1.1) 5-ft Obstruction DtoN#6
DANGER TO NAVIGATION

Survey Summary

Survey Position: 29°26' 14.8015" N, 089° 28' 340 30.60" W

Least Depth: 158 1.977 m (= 520 6.48 ft = 0-866-fm—0 1.0 fm 520
TPU (+1.960): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2008-351.18:30:46.000 (12/16/2008)

GP Dataset: H11814 DtoN#5.xls

GP No.: 1

Charts Affected: 11364 1,11366 1, 1115A 1,11360 1, 1116A 1,11340 1, 11006 1,411 1

Remarks:
Feature is reduced to Mean Lower Low Water using verified NOAA tides and positioned on NAD 83.
Dimensions of obstruction are; length= 10.1ft, width= 9.6ft, and height= 4.4t.

Feature Correlation

Address Feature Range Azimuth  Status
H11814 DtoN#5.xls 1 0.00 000.0 Primary

Hydrographer Recommendations

Recommend charting 5- 6 ft obstruction.

Cartographically-Rounded Depth (Affected Charts):
56ft (11364 1)
1.0 fm (1115A 1,11360 1, 1116A 1, 11340 1, 11006 1,411 1)

S-57 Data

Geo object 1: Obstruction (OBSTRN)
Attributes: QUASOU - 6:1east depth known
SORDAT - 20081215
SORIND - US,US,survy,H11814

Page 3
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TECSOU - 1,2:found by echo-sounder,found by side scan sonar
VALSOU - 1584 1.977 m

VERDAT - 12:Mean lower low water

WATLEV - 3:always under water/submerged

Office Notes

DTON #6. Shown on latest edition of the chart. Delete charted 5 ft dangerous obstruction (rep 2008).

Add 6 foot dangerous obstruction in presesnt survey location.

H11814 DtoN #6

Page 4
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H11814 DtoN # 1 - Danger To Navigation

Feature Images
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H11814 DtoN #6

1 - Danger To Navigation
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H11814 DtoN #6 1 - Danger To Navigation
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TERRAS@ND

TERRESTRIAL AND SEA FLOOPR MAPPING

APPENDIX II

Survey Feature Report



H11814 Sheet D TerraSond Ltd.

AWOIS

There were no Automated Wrecks and Obstructions (AWOIS) features assigned for
review in H11814.

A comprehensive search of the NOAA / NOS online AWOIS database,
http://www.nauti cal charts.noaa.gov/hsd/awois.html, did not produce any features that
were located within the survey limits of H11814.



D.1.
Features

Charted features investigated and new features positioned during OPR-J977-TE-08 arelisted in Table 1.
Table 1 - All features and significant contacts located in H11814 during OPR-J977-TE-08.

Chart Comparison

. . Charts ..
Feature Latitude (N) | Longitude (W) Affected Description
89° 26' 09 11364 1 CdliforniaBay Pipeline light CP-2. Position agrees with Chart.
D1 29° 29' 31.522" 5988" USAL A35M Light color is amber not white as listed. Privately maintained.
' USCG Light List Number 11505. **
. " oo " 11364 1 . i
D2 29°26'46.967 89°24'32.943 USAL A35M Uncharted oil or gas related structure.
. " o " 11364 1 . i
D3 29°26'32.578 89°24'34.889 USAL A35M Uncharted oil or gas related structure.
29°26'44.94 89°24'18:83 11364 1 . -
D4 950" 840" USAL A35M Uncharted oil or gas related structure.
ompr " 89°25'04-321 11364 1 , ke
D5 29°26'48.389 317" USAL A35M Uncharted oil or gas related structure.
29°25'55.89 - " 11364 1 - ——
D6 846" 89°27'23.455 USAL A35M Uncharted oil or gas related structure.
o " oo " 11364 1 : e
D7 29°26'14.371 89°28'22.443 USAL A35M Uncharted oil or gas related structure.
ompr " 89°25'18:68 11364 1 ,
D8 29°26'52.554 601" USAL A35M Uncharted oil or gasrelated structure. ***
- " - " 11364 1 : i
D9 29°25'00.7787" | 89°27'17.367 USAL A35M Uncharted oil or gasrelated structure.
29°25'10-32 89°27'12:62 11364 1 ,
D10 33" 518" USAL A35M Uncharted oil or gasrelated structure. ***
onq " - " 11364 1 . ek
D11 29°24'46.116 89°27'53.707 USAL A35M Uncharted oil or gasrelated structure.
omc " 89°28'11.48 11364 1 , e
D12 29°25'26.439 176" USAL A35M Uncharted oil or gasrelated structure.




Charts

Feature Latitude (N) | Longitude (W) Affected Description
D13 29°25'46.145" | 89°27'58.349" U é}lﬁf’:%lM Uncharted oil or gasrelated structure. ***
D14 29°25'44.917" 8902.983017..'_928 U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D15 29°25'52.657" | 89°28'08.8714" U éﬁi\%;M Uncharted oil or gasrelated structure. ***
D16 290?8'209%7939 89°28'07.9286" U ééllii\%SlM Uncharted oil or gasrelated structure. ***
D17 29°26'12.174" 8902.??;1091..'%& U éiii%;M Uncharted oil or gasrelated structure. ***
D18 2902322538 89°28'14.083" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D19 29°26'11.736" 890.26%%} 68 U ééllii%SlM Uncharted oil or gas related structure. ***
D20 29°25'46.393" | 89°28'47.525" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D21 29025%2355 89°28'48.692" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D22 290295686%2 89°28'50.542" U éﬁi%slm Uncharted oil or gasrelated structure. ***
D23 290275822_7_9 89°29'06.7813" U éﬁi%slm Uncharted oil or gasrelated structure. ***
D24 29°25'30.543" 890:.38;1051—'939 U éﬁi%slm Uncharted oil or gasrelated structure. ***
D25 29°25'32.711" 890%35395 U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D26 29021%35_14 890279829_7'9 U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D27 2902.((5310)089"499 8902§ 10 40398 U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D28 29°26'20.452" 890.21%#'_1_1 U éﬁi\%;M Uncharted oil or gasrelated structure. ***




Charts

Feature Latitude (N) | Longitude (W) Affected Description
D29 2902369?4%8 890%%?} > U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D30 29°27'55.762" | 89°26'16.048" U é}lﬁf’:%lM Uncharted oil or gasrelated structure. ***
D31 | 20°2642272" | 89°2452196" | | éﬁi‘%\n Uncharted oil o gas related structure, ***
D32 29°27'05.2834" 89027%3_73 U éélli%gslM Uncharted oil or gasrelated structure. ***
D33 29°27'29.737" | 89°25'32.533" U éﬁi\%;M Uncharted oil or gasrelated structure. ***
D34 29°27'21.407" 890%53'2} 64 U ééllii%SlM Uncharted oil or gasrelated structure. ***
D35 29°27'22.524" | 89°25'15.276" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D36 29°27'22.820" | 89°25'04.656" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D37 2902025399 89°25'00.4004" U ééllii%SlM Uncharted oil or gasrelated structure. ***
D38 29°27'32.731" 8902353%032 U éﬁi%slm Uncharted oil or gasrelated structure. ***
D39 29°27'33.787" | 89°24'57.046" U éﬁi%slm Uncharted oil or gasrelated structure. ***
D40 29°27'43.357" 890%%3766 U éﬁi%slm Uncharted oil or gasrelated structure. ***
D41 29022285_24 89°25'30.879" U é}lﬁf’:%lM Uncharted oil or gasrelated structure. ***
D42 29°27'56.726" 890%5258_93 U é}lﬁ%:%lM Uncharted oil or gasrelated structure. ***
D43 2902887%1889 890%51‘213_59 U é}lﬁf’:%lM Uncharted oil or gasrelated structure. ***
D44 290.20742?'93 89°25'12.696" U éélli%gslM Uncharted oil or gasrelated structure. ***




Charts

Feature Latitude (N) | Longitude (W) Affected Description
D45 29° 26' 39.58 89° 25' 18.178" 11364 1 Charted o!l or gas related structure which was searched for but not
570" ' USALA35M | found during the 2008 / 2009 survey. *
D46 29° 26' 47-46 89° 24' 1611 11364 1 Charted o!l or gas related structure which was searched for but not
454" .096" USALA35M | found during the 2008 / 2009 survey. *.
D47 29° 26' 35.84 89° 24' 30 116" 11364 1 Charted o?l or gas related structure which was searched for but not
837" ' USALA35M | found during the 2008 / 2009 survey. *
D48 29° 26' 48.67 89° 25'13.29 11364 1 Charted o?l or gas related structure which was searched for but not
642" .343" USALA35M | found during the 2008 / 2009 survey. *
D49 29° 26' 30-85 89° 24' 5145 11364 1 Charted o?l or gas related structure which was searched for but not
29.858" 103" USALA35M | found during the 2008 / 2009 survey. *
D50 29° 25' 05299 | 89° 27" 2315 11364 1 Charted o?l or gas related structure which was searched for but not
04.948" 011" USALA35M | found during the 2008 / 2009 survey. *
D51 29° 25' 34.56 89° 27' 52.58 11364 1 Charted ail or gas related structure which was searched for but not
428" 513" USALA35M | found during the 2008 / 2009 survey. *
D52 29° 26'02.439 | 89° 28 26:34 11364 1 Charted ail or gas related structure which was searched for but not
422" 486" USALA35M | found during the 2008 / 2009 survey. *
o A " R " 11364 1 Charted ail or gas related structure which was searched for but not
DS3 | 29727°27.529" | 897 25°22.379" | a1 A35M | found during the 2008 / 2009 survey. *
Uncharted wreck. New feature. DTON submitted. . Concur with
o A " 0 A " 11364 1 clarification. Recommend delete charted 4 foot wreck. It is
D4 29°27 3388" | 89° 27 11.33 USALA35M | recommended to add a 6 ft wreck at the present survey location.
DTONLI - shown on latest edition of the chart. See Appendix 1.
o At " 89° 26' 48:65 11364 1 Charted wreck. Searched for but not found during the 2008 / 2009
D55 297 25°43.00 .646" USALA3SM | survey. *
D56 29° 26' 00.00" | 89° 27' 00.00" 11364 1 Charted wreck. Searched for but not found during the 2008 / 2009
UALA3SM | survey. *
. . | 89° 24' 0542 11364 1 Uncharted piling. New feature. Concur. Add visible pile. See H-
D57 | 297 26'58.501 418" USALA35M | Cell Report Section D.1.1.a..
D58 29° 26' 2107 89° 24' 23.38 11364 1 Charted piling PA. Searched for but not found during the 2008 /
20.310" .285" USALA35M | 2009 survey. *




Charts

Feature Latitude (N) | Longitude (W) Affected Description
Uncharted Obstruction. New feature. Do not concur. Obstruction
D59 20027 5464 | 89° 261528 11364 1 not recommended for charting as it is an 8 ft depth in 9 feet of
29° 27° 53.92” | 89°26’ 15.29” | USALA35M | water. Not considered significant. See H-Cell Report Section
D.1.1.b.
Uncharted Obstruction. New feature. Concur with clarification.
11364 1 Recommend d_elete charted 5 foot obstruction and O_bstn (rep
D60 29° 26' 14.15" | 89° 28' 30.60" USAL A35M 2008) note. It is recommended to add a 6 ft obstruction at the
present survey location. DTONG - shown on latest edition of the
chart. See Appendix 1.
Uncharted Obstruction. New feature. Concur with clarification.
11364 1 DTON was submitted to MCD and is shqwn on the chart as an
D61 20° 28' 07.756" | 89° 26' 08.214" USAL A35M Obstn symbol at the present survey position. Recommend to
delete charted obstruction symbol and add an obstruction symbol
(uncovers) rep 2009 note at the present survey position. DTON3A
D62 Feature ID not used
D63 Feature ID not used
o At " - " 11364 1 Charted submerged piling reported PA. Searched for but not found
D64 | 29725°17.60" | 89727 00.342" | yoa A3EM | during the 2008 / 2009 survey. *
Uncharted Obstruction. New feature. Do not concur. No DTON
o N o A " 11364 1 was received at AHB and obstruction does not exist on the chart.
D65 29721 2244" | 89°25' 0167 USALA35M | Obstruction is in close proximity to charted platform. No
changes to charting recommended.
11364 1 Uncharted Obstruction. New fe_atgre. Do not concur. DTON not
D66 20° 27 26.33" | 89° 25 29.33" o sent to MCD due to close proximity to charted platform. No
USALA3SM .
changes to charting recommended. DTON3
Uncharted Obstruction. New feature. Concur with clarification.
11364 1 No_ _DTON was received at AHB and obstruction i_s not on latest
D67 20° 25 28.536” | 89° 29’ 21.979” USAL A35M edition of the chart. Recommend to add obstruction symbol and

Obstns (rep 2009) note in present survey position. Source is SSS
contact. (Label obstns to include Feature D68 below.)




Charts

Feature Latitude (N) | Longitude (W) Affected Description
Uncharted Obstruction. New feature. Do not concur. No DTON
- . o nev ” 11364 1 was received at AHB and obstruction is not on latest edition of
Des 297 25 26.57 897 29" 30.34 USALA35M | the chart. Do not chart. Too close to charted platform and
feature D67 above.
o np " 0 ~o " 11364 1 Uncharted Obstruction. New feature. Do not concur. Do not chart.
D69 | 29726 15117 | 89" 28" 2383 | ;5m AZBM | In close proximity to Feature D60.

*Concur. Delete charted feature, update area with present survey findings.
** Concur with conditions. Light color is amber rather than white. Delete charted light; add light in charted position with amber
light. Retain beacon as charted.

***Concur. Add present survey feature.




QOil Related Structures See also H-Cell Report Section D.2.3.

39 charted petroleum industry related structures (e.g. drilling structures, production platforms, well heads, etc.) appear within the
survey boundaries of H11814 on Raster Navigational Chart 11364, 42™ Edition, dated September 2007 and Electronic Navigation
Chart (ENC) USALA35M, updated May 2008. The position of each charted structure was examined in the field and, except as noted in

Table 1 and Table 2, all of the charted information was determined to be correct as represented on the charts.

Nine (9) charted structures were searched for but not found. These structures should be removed from the chart(s).

Table 1 —Petroleum industry structures that appear on the raster chart or ENC in H11814 that were not found during OPR-J977-TE-08.

Survey Date | Time (UTC) Latitude (N) | Longitude (W) Comments

11/4/2008 1709 29° 26 3%8 89° 25' 18.178" Structure searched for but not foun.d. Concur. Delete
570 charted feature and update area with present survey data.

11/4/2008 1630 29° 26 47—46 89° 24 164.—1 Structure searched for but not foun.d. Concur. Delete
454 .096 charted feature and update area with present survey data.

11/4/2008 1630 29° 26 3.5'84 89° 24' 32 116" Structure searched for but not foun.d. Concur. Delete
837 charted feature and update area with present survey data.

11/4/2008 1700 29° 26 48—6¥ 89° 25 1329 Structure searched for but not foun.d. Concur. Delete
.642 343 charted feature and update area with present survey data.

11/4/2008 1712 29° 26 39—85 89° 24 51—45 Structure searched for but not foun.d. Concur. Delete
29.858 103 charted feature and update area with present survey data.

11/4/2008 1831 29° 25' 05399 89° 27' 2335 | Structure searched for but not found. Concur. Delete
04.948" 011" charted feature and update area with present survey data.

11/4/2008 1901 29° 25 3456 89° 27 52%8 Structure searched for but not foun.d. Concur. Delete
428 SI13 charted feature and update area with present survey data.

11/4/2008 1934 29° 26 02439 89° 28 2634 Structure searched for but not foun.d. Concur. Delete
422 .486 charted feature and update area with present survey data.

1/8/2009 1425 2Q° 27' 97.520" | 89° 25' 22 379" Structure searched for but not foun.d. Concur. Delete
charted feature and update area with present survey data.

Forty-three (43) uncharted petroleum industry structures were positioned in H11814. These structures should be added to the chart(s).

Table 2 — Petroleum industry structures positioned in H11814 during OPR-J977-TE-08 that do not appear on the raster chart or ENC.

Survey Date

Time (UTC)

Latitude (N)

Longitude (W)

Comments

11/4/2008

1615

29°26'46.967"

89°24'32.943"

Structure does not appear on the chart of the area.
*Concur. Add platform.




Survey Date | Time (UTC) Latitude (N) Longitude (W) Comments
11/4/2008 1620 20°2632.577" | 89°2434.8s9 | Structuredoesnot appear on the chart of the area
*Concur. Add platform.
11/4/2008 1628 20°2644.9450" | 89°24'18.834¢" | SLructure does not appear on the chart of the area
*Concur. Add platform.
omp " 89°25'04-32% | Structure does not appear on the chart of the area.
11/4/2008 1656 29°26'48.389 S *Concur. Add platform.
11/4/2008 1736 20°05'55.8046" | 89°2723.455" | Structuredoesnot appear on the chart of the area.
*Concur. Add platform.
. " 89°28'22.43 Structure does not appear on the chart of the area.
11/4/2008 1738 29°26'14.371 e «Concur. Add platform.
11/4/2008 1701 20°0652.55¢4" | 89°25118.689 " | Structure doesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1829 20°2500.7787" | 89°2717.367" | Structuredoesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1832 20°2510.3234" | 89°2712.6218" | Structure doesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1846 20°2446.1164" | 89°27'53.7066" | tucture does not appear on the chart of the area.
*Concur. Add platform.
Cox Operating LLC Quarantine Bay Field SN 142617.
11/4/2008 1856 29°25'26.489" | 89°28'11.4876" | Structure does not appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1908 20°0546.145" | 89°2758.349" | Structuredoesnot appear on the chart of the area.
*Concur. Add platform.
onp . 89°28'07-:928 | Structure does not appear on the chart of the area.
11/4/2008 1909 29°25'44.917" 937" *Concur. Add platform.
11/4/2008 1913 20°0552.657" | 89°2808.8744" | Structure doesnot appear on the chart of the area.
*Concur. Add platform.
29°26'03.930 . . | Structure does not appear on the chart of the area.
11/4/2008 1916 920" 89°28'07.9286" | , Concur. Add platform.
ot " 89°28'01-35% | Structure does not appear on the chart of the area.
11/4/2008 1919 29°26'12.174 340" *Concur. Add platform.
29°26'25:38 . « | Structure does not appear on the chart of the area.
11/4/2008 1927 303" 89°28'14.083 *Concur. Add platform.




Survey Date | Time (UTC) Latitude (N) Longitude (W) Comments
11/4/2008 1934 20°26'11.736" | 89°2821.687¢" | tructuredoesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1053 20°2546.303" | 89°2847.525" | Structuredoesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1055 20°25'53.5562" | 89°2848.692" | Suructure doesnot appear on the chart of the area,
*Concur. Add platform.
29°25'56.57 . « | Structure does not appear on the chart of the area.
11/4/2008 1955 e 892850542 | [0\, " dd platform
11/4/2008 2000 20°25'52.7985" | 89°29'06.7843" | SLructure does not appear on the chart of the area,
*Concur. Add platform.
89°30'04.03945 Devon Production co. S| QQ195 No 177 SN 899109.
11/4/2008 2015 29°25'30.543" v Structure does not appear on the chart of the area.
*Concur. Add platform.
O " 89°30'23:65 Structure does not appear on the chart of the area.
11/4/2008 2018 29°25'32.711 049" *Concur. Add platform.
29°2525'45:14 89°29'59.79 Structure does not appear on the chart of the area.
11/4/2008 2028 155" .786" *Concur. Add platform.
29°26'09-700 89°29'00:308 | Structure does not appear on the chart of the area.
11/4/2008 2052 .698" 314" *Concur. Add platform.
omp " 89°28'44.11 Structure does not appear on the chart of the area.
11/4/2008 2055 29°26'20.452 o +Concur. Add platform
11/4/2008 2058 20°26'34.3891" | 89°28'51. 5497 | Suucture does not appear on the chart of the area
*Concur. Add platform.
11/4/2008 1945 20°2755.762" | 89°2616,048" | Structuredoesnot appear on the chart of the area.
*Concur. Add platform.
11/4/2008 1715 20°2642.272" | 89°24'52.19¢" | Siructuredoesnot appear on the chart of the area.
*Concur. Add platform.
1/8/2009 1347 20°2705.28%4" | 89°25113.7345" | Siructure does not appear on the chart of the area,
*Concur. Add platform.
1/8/2009 1406 20°2729.737" | 89°2532,533" | Siructuredoesnot appear on the chart of the area.
*Concur. Add platform.
1/8/2009 1413 20°2721.407" | 89°25'31.6435" | Structuredoesnot appear on the chart of the area.

*Concur. Add platform.




Survey Date | Time (UTC) Latitude (N) Longitude (W) Comments

1/8/2009 1420 20°27'22.524" | 89°2515.276" | S\Ucturedoes not appear on the chart of the area
*Concur. Add platform.

1/8/2009 1430 20°27'22 82" 89°25'04.656" Structure does not appear on the chart of the area.
*Concur. Add platform.

1/8/2009 1431 20°07'23.0988" | 89°2500.4004" Structure does not appear on the chart of the area.
*Concur. Add platform.

1/8/2009 1436 09°97'32 731" | 89°25'10.323]" Structure does not appear on the chart of the area.
*Concur. Add platform.

1/8/2009 1439 00°07'33.787" 89°24'57 046" Structure does not appear on the chart of the area.
*Concur. Add platform.

1/8/2009 1452 20°2743.357" | 89°2527.6657" | Siructure doesnot appear on the chart of the area.
*Concur. Add platform.

29°27'55:24 - « | Structure does not appear on the chart of the area.
1/8/2009 1508 50" 89°2530.879" | | Concur. Add platform.

1/8/2009 1509 20°27'56.726" | 89°2528.932¢" | Structure doesnot appear on the chart of the area.
*Concur. Add platform.

29°28'01-880 89°2523.50 Structure does not appear on the chart of the area.
1/8/2009 1510 .876" S14" *Concur. Add platform.

1/8/2009 1512 20°07'54 0344" | 89°25'12 696" Structure does not appear on the chart of the area.

*Concur. Add platform.
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H-11814 Sheet D TerraSond Ltd.

Progress Sketch AV Bella Marie |
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Figure 1-Final Progress Sketch for OPR-J977-TE-08
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H11814 Sheet D TerraSond Ltd.

Abstract of Times Hydrography
Project: OPR-J977-TE-08
Registry No.: H11814

Table 1 — Sheet D Times of Hydrography: Inclusive Dates: June 22, 2008 — January 27, 2009.

START END
Day (Julian) Time (UTC) Day (Julian) Time (UTC)
2008-174 1310 2008-174 2113
2008-175 1445 2008-175 2124
2008-176 1340 2008-176 1642
2008-177 1352 2008-177 2056
2008-319 1354 2008-319 2202
2008-322 1336 2008-322 2220
2008-324 1306 2008-324 2202
2008-325 1341 2008-325 2149
2008-328 1407 2008-328 2134
2008-329 1302 2008-329 2104
2008-338 1349 2008-338 2154
2008-339 1313 2008-339 2137
2008-341 1318 2008-341 1905
2008-342 1343 2008-342 2122
2008-343 1334 2008-343 2151
2008-344 1430 2008-344 1540
2008-348 1342 2008-348 2119
2008-349 1337 2008-349 2116
2008-350 1358 2008-350 2058
2008-351 1505 2008-351 2113
2008-352 1701 2008-352 2201
2008-353 1551 2008-353 2053
2009-014 1420 2009-014 1741
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H11814 Sheet D TerraSond Ltd.
START END
Day (Julian) Time (UTC) Day (Julian) Time (UTC)
2009-017 1627 2009-017 1832
2009-018 1410 2009-018 1758
2009-024 1432 2009-024 1849
2009-027 1351 2009-027 1640
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H11814 Sheet D TerraSond Ltd.

FINAL TIDE NOTE and FINAL TIDE ZONING CHART
DATE: February 1, 2009

HYDROGRAPHIC BRANCH: Atlantic
HYDROGRAPHIC PROJECT: OPR-J97/-TE_08
HYDROGRAPHIC SHEET: H11814

LOCALITY: 3NM East of California Point, LA
TIME PERIOD: June 22, 2008 — January 27, 2009

TIDE STATION USED:

Station No. Station Name Latitude Longitude

8760889 | Olga Compressor Station, Grand Bay, LA | 29°23.1' N | 089°22.8 W

PLANE OF REFERENCE (MEAN LOWER LOW WATER): 0.000 meters
HEIGHT OF HIGH WATER ABOVE PLANE OF REFERENCE:

Station No. Station Name MHW
8760889 | Olga Compressor Station, Grand Bay, LA 0.392m

REMARKS: RECOMMENDED ZONING

Use zone(s) identified as: CGM 143, CGM 160, CGM 161, CGM 162, CGM 163, CGM 164,
CGM204, and CGM 205

Refer to Figure for zoning information.

Note 1. Provided time series data are tabulated in metric units (Meters), relative to
MLLW and on Universal Time, Coordinated (UTC).

Note 2: Pilot Station East, LA (8760922) served as datum control for subordinate tide
stations but was not used to supply MLLW correctors for this hydrographic survey. The
datum for this station was updated in February 2009.
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H11814 Sheet D TerraSond Ltd.

Final Tidal Zoning for OPR-J977-TE-08

1o

4

“Tiile EQ[!ID-}OF_C |

Figure 1 - Final Tidal Zoning Chart for OPR-J977-TE-08, Sheet H11814 with Chart 11364, 41"
Edition, December 2005. Soundings in feet.
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2000 E. Dowling Road, Suite 10

JOA Surveys, LLC Anchorage, AK 99507

SURVEYING GPS TIDES HYDROGRAPHY (907) 561-0136 Phone
(907) 561-0143 Fax

WWw.joasurveys.com

Descriptive Report for Tidal Zoning

OCS Project: $-1977-KR-TERRA-2008

Client: Terrasond, Ltd.

JOA Work Order: 115

Primary Tide Stations 8760922 Pilot Station East, LA (datum control only)

for Project: 8747437 Bay Waveland Yacht Club, MS (not used in final zoning)

8745557 Gulfport Harbor, MS

Tertiary Tide Stations 8760417 Devon Energy Facility, LA

for Project: 8760889 Olga Compressor Station, LA
Submitted by: Mike Zieserl
Email: mike@joasurveys.com

Preliminary Zoning

The preliminary zoning from CO-OPS generally shows the tide range increasing from about 0.3m to 0.5m
from south to north, while the tide generally progresses from east to west taking nearly 3 hours to move
through the survey area.

Preliminary tidal zoning from CO-OPS was based on the following NWLON stations:
e 8745557 Gulfport Harbor, MS
e 8747437 Bay Waveland, MS
e 9760922 Pilot Station East, LA

Final Zoning

The preliminary zoning was edited to make the zoning factors relative to the following tide stations:

e 8745557 Gulfport Harbor, MS (NWLON)

e 8760889 Olga Compressor Station (tertiary)

e 8760417 Devon Energy Facility (tertiary)
A comparison of the GT at the three tide stations showed that the preliminary zoning essentially had the
range ratios modeled correctly. Looking at the difference in time of the tides between these three
stations also showed that the time offsets were nearly correct as well.

GT for the 3 zones where the tide stations are located

Gulfport Harbor Olga Compressor Devon Energy
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Preliminary Zoning 0.53 0.39 0.36
Actual 0.53 0.40 0.37
Final Zoning 0.53 0.40 0.37

Time change in minutes between the tide stations

Gulfport Harbor to Olga Devon Energy to Olga Compressor

Preliminary Zoning 84 114

Actual 50 (1 sigma = 88min) 112 (1 sigma = 88min)

Final Zoning 84 114

The final zoning was not edited to reflect the measured time change between Olga and Gulfport Harbor
(determined by comparing times of high and low tides) because the standard deviation of the measured
time difference was so large. During the development of the final zoning, the measured time change
between Gulfport and Olga was used to modify the time offsets as a test, and it did not improve the
discrete shift at the zoning boundary between these two tide stations. Therefore, the preliminary
zoning scheme was generally maintained, and the zoning factors were simply edited to reference these
stations. The geometry of the zoning was not changed, with the exception of 15 zones that were
deleted because they were not required for the survey area.

The deleted zones are listed below:

CGM151 CGM152 CGM99 CGM100 CGM101 CGM102
CGM103 CGM104 CGM105 CGM106 CGM107 CGM108
CGM74 CGM73A CGM73

The Bay Waveland NWLON was removed from the zoning because the tide station did not have verified

data on several occasions during survey operations. Gulfport Harbor and Olga Compressor station were

used to cover the zones that had been assigned to Bay Waveland.

Changed these zones to reference Gulfport instead of Bay Waveland:

CGM124 CGM125 CGM126 CGM127 CGM128 CGM129
CGM130 cGM131 CGM132 CGM133 CGM134
Changed these zones to reference Olga instead of Bay Waveland:
CGM135 CGM136 CGM137 CGM138 CGM139 CGM140
cGM141 CGM142 CcGM143 CGM159 CGM160

Zoned tides covering the entire time period of the survey were compared at the boundary between Olga

Compressor and Devon Energy at CGM260, and at the boundary of Olga Compressor and Gulfport

Harbor at CGM134. The zoned tides from Devon and Olga compare passably. The average of the

differenced zoned tides (excluding the 2 hurricanes) is about 1cm, with a standard deviation of 8cm.

The comparison of zoned tides between Olga and Gulfport at CGM134 do not match nearly as well. The

water seems to behave much differently at Gulfport and Bay Waveland then it does at Olga or Devon.
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The average of the difference between the two zoned tides (excluding the 2 hurricanes) is 6cm. Starting
in September, the Olga MLLW tide data seems to be consistently higher than the Gulfport MLLW data,
possibly indicating a seasonal difference between these two areas, or a difference in the datum epoch.
The standard deviation of the difference is 13cm.

Recommendations

For future hydrographic survey projects, COOPS should include the time and range contours, as well as
any boundary conditions that are used to develop the preliminary zoning, with the SOW. This would
make zoning revision much more straight forward. Currently, the time and range contours have to be
recomputed from the preliminary zoning factors, and some guesswork is involved.

In addition, COOPS should include the historic station summary files they use to create the preliminary
zoning. It can be difficult to understand, much less perform meaningful revision to the preliminary tidal
zoning without the justifying data that went into creating it.

For future surveys in this area, it may be beneficial to install a tide station at the NE boundary of the
project, near the Chandeleur Islands, to help bridge the difference between the water levels in the south
(Olga and Devon) and north (Bay Waveland and Gulfport).

While the tide range is rather small, and fairly slow to change across the project area, the time of the
tide changes much more, and is much more erratic depending on local weather conditions. Instead of
discrete tide zones, averages of water levels from two or more tide stations, weighted for importance,
may produce better results, and smoother transitions between zone boundaries.
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H11814 Sheet D TerraSond, Ltd.

Aids to Navigation

One (1) charted non-floating privately maintained aid to navigation (ATON) was located in H11814. The position of this ATON was
compared with Raster Navigational Chart 11364, 42" Edition, dated September 2007 and Electronic Navigation Chart (ENC)
USALA35M, updated May 2008. Except as noted, thisATON, listed in Table 1, was found as charted and served its intended purpose.

Table 1 — Charted floating and non-floating Aids to Navigation located in D00141.

USCG Light Time . .
List Number Date (UTC) Latitude (N) Longitude (W) Comments

California Bay Pipeline light CP-2 agrees with Chart. Light is
privately maintained. Concur with conditions. Light color

11505 1/8/2009 1522 | 29°29'31.52" | 89°26'09.59" | is amber rather than white. Delete charted light; add light
in charted position with amber light. Retain beacon as

charted.




H-11814 Sheet D

Bottom Samples

TerraSond, Ltd.

Five (5) bottom samples were collected bottom samples were collected in H11814 pursuant to OPR-J977-TE-08. The samples were
distributed geographically to obtain a full representation of the bottom characteristics as specified in NOAA Hydrographic Surveys
specifications and Deliverables, Section 7.1 dated April 2007 as amended by the Statement of Work for OPR-J977-TE-08 dated July

18, 2008.
. . Secondary
Point Time | Depth . . Surface Nature of
Number Date (UTC) (m) Latitude (N) Longitude (W) Color Description | Surface Nature of
Surface
o ot » 89° 25' )
D1 11/4/2008 | 1750 2.5 29° 25'43.133 56.14. 139" Fine Sand Broken Shells
20° 25' 89° 28'
D2 11/4/2008 | 1950 3 52.02 078" 26.84.836" Grey Clay
20° 27 o ~or " ,
D3 11/4/2008 | 2120 2.7 50.56.559" 89° 28' 27.84 Grey Silt/Ooze Clay
D4 1/8/2009 | 1505 21 29° 28'00.245” | 89° 25' 57.990” Shells Fine Sand
D5 11/4/2008 | 1545 3.5 29° 25'43.370” 89° 23' 28.690” Grey Clay




OPR-J977-TE-08 Comparison to Chart TerraSond Ltd.
H11814 Sheet D

A.1. Compare to Chart
A.14. Soundings

The 2008 / 2009 survey depths were compared with the charted depths in H11814. The charts used for this comparison included raster
navigational chart 11364, 42™ Edition, dated September 2007 and electronic navigation chart US4LA35M, 23 Edition, dated May
29, 2008. Tables 1 through 4 contain detailed information for each survey depth that differed from the charted depth by greater than
10% of the water depth at the charted position. The tables are separated by the respective chart and are further classified by whether
the charted depth is shoaler or deeper than the survey depth. All charted depths within the limits of H11814 will be superseded by
present survey soundings.

Table 1 - Charted depths are shoaler than OPR-J977-TE-08 survey depths. Chart 11364, 41st Edition, December 2005.

. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
rr 10 Ir
" ! H ! H;"% /0
10 I
10 i)
11364, 41% Edition 10 10 o
0 1 11 1] n ] H
29023'50.38" N | 089° 23 27.83" W December 2005 8 ft 10 ft 0 10, 7
1o 10 10
b @ /0 }a% ;o{o o
10 n ! 0 4
I 17 Iz
" ,,H p f‘, 1" ., v,
1 7 w "y 1
< - " "
20024/ 09.21" N | 089°24' 18.47" w | 11364 41" Edition, 7t 10 ft 1”10 5 i w
December 2005 i o, , u /)
0 ) 77
10 10 10 1
o f% !?o m;o ;0{010 . /d
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth
11364, 41% Edition
o 1 1 1 11} 1 H
290 24' 36.70" N | 089° 25' 31.83" W Decernber 2005 10 ft 11 ft
11364, 41% Edition
o 1 1 1 n 1 H
290 24' 38.50" N | 089° 27' 35.06" W Decernber 2005 7 ft 8 ft
11364, 41% Edition
0 1 11 i 11] 1 H
29024' 44.88" N | 089° 27' 12.12" W Decernber 2005 8 ft 9 ft
11364, 41% Edition
0 1 11 i 111 1 H
29°25'11.18" N | 089° 27' 38.87" W Decernber 2005 8 ft 9 ft
-
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
11364, 41% Edition
o 1 mn 1] 11} ] H
29°25'35.44" N | 089°28' 00.07" W December 2005 8 ft 10 ft
o 10 10 10 1o 9
i !?O ”;ra 10 < _C;O;c;o ,ro;?;fo
11364, 41% Edition
o 1 11 \ 11} ] H
29025'44.32" N | 089° 29" 16.53" W December 2005 8 ft 9 ft
11364, 41% Edition
0 1 mn \ (1] 1 H
29°25'44.45" N | 089° 29' 44.99" W December 2005 7 ft 8 ft
11364, 41% Edition
0 1 mn \ 111 1 H
29°25'45.64" N | 089°29' 30.97" W December 2005 4 ft 8 ft
>
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
/ "oy
I T/ 1/
1"
s Edition L !
11364, 41 I
6] 1 n ] n ’ ) I
29°25'51.43" N | 089° 23 24.91" W December 2005 10 ft 11 ft :,. 7 ”H /7
7 ";} 77
I 1
"oy 7
m:o " w o !O"O f?O
° 0 /10 10 1
st s 10 / ;% 9
11364, 417 Edition /0 /0 o 1 19
o 1 11} i 1] ) )
29°25'58.22" N | 089° 27' 49.34" W December 2005 7 ft 10 ft f% mf?o 10 P 1010 ,?0
fow"o 10 o f?o e -
1o 10
g 10 o fﬁ; 0 10 f}g
Sk Y7/ H 7
”,f : s 1 H 7 HH ;;f
11364, 41% Edition o1 o
0 1 n L} (1] ) )
29°25'58.75" N | 089° 24' 05.80" W Decermber 2005 9ft 11 ft ;u ”u - ;:; /"
? fD ; H”
1" u
;:rf "? "y u I
'9—5—5 > 5 o
b F 9-59_1* 9 g
E 9 9
- o - S o 9
Lo o g 9 g g9 g9 9 4
20°25'50.96" N | 089° 29 04.41" W | 11364 4L  Edition, | g oft Fo% o 9 & o
December 2005 o o ‘!?i L e
9
o & 9 9 o 9 8 8 adl
bo 98 88 & )
., 558 2oe® 5 o
7
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
88 &8 gs& s ?9 g ?
g 8 8 g8 &8 a8 g g
" 8 8 8 g8 &8 g
11364, 41% Edition 8 g 8 g8 & 9
o 1 1 \ 1] ] H
29°26'05.80" N | 089° 29" 44.98" W December 2005 7 ft 8 ft > &8 & & L 88 %
&8 8 8 g8 88 =&
g8 g% g 8 g 8
i 8 g 8 g &8 g &8
8 8 8 8 28 g
=
s 9 ° g 99 99 s °
P 9 % s |
11364, 41% Edition s .9 % . |
o) 1 " U n ’ ’ 9
29°26'05.94" N | 089°25' 29.13" W December 2005 8 ft 9 ft o 9 o 99
s 7 9 )
) 279, 929 9
e ? 9 9 79
10 "oy T 1o 10
10 “io i " 10 8 n'’® /
o .rom ; 10 o 10 0
11364, 41 Edition A
o) 1 " 1 n ] 1 /o
29°26'07.72" N | 089° 24 48.87" W December 2005 9ft 10 ft & o
11364, 41% Edition
0 1 11 il n ] H
29°26'15.32" N | 089°27' 20.41" W December 2005 6 ft 9ft
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H11814 Sheet D TerraSond Ltd.

Charted | Survey

Latitude Longitude Chart Depth Depth Image
= 9 =~ 9
I =) 99 o = . _?q °
S ) 7 o Z 9 99
11364, 41 Edition 9 g 9 g 4
o 1 " 1 1] ] H 9 9
29°26'19.34" N | 089° 26' 55.44" W December 2005 4 ft 9 ft % ) 9 o S
) o 2 <
g o s 9 E
= g =] g g
g 9 _ = 2 = k=] 4
11364, 41% Edition
o 1 11} 1] 1] ] H
29°26'23.62" N | 089°23'46.17" W December 2005 9ft 10 ft
' 10 f /o 10 010 7
f J:}OI’% fi? 9 ,'g};o 0 10’
=2 =
8 g s 8 &8 2
o & ge8 °°
11364, 41% Edition H -
0 1 " " " 1 ) g & g &
29°26' 25.09" N | 089°29' 23.78" W December 2005 7 ft 8 ft 5' .98 ;’ " ; 885 7.
=3 g g 8 g 8 g 4
5 g8 g g8 8 4 o &
g g & f caB 2 o 8 98
) 70 70 70 70
9 C/ 5‘:0 10 oo
|9 10 = e 9
o g 2 g5 9
11364, 41 Edition ) =2 e 9
0 26' " ' . ! ! 9 9 9
290 26' 26.53" N | 089° 26' 22.38" W December 2005 4 ft 9ft % . s; o
= = = 9
99 g 2 g
s 24 o 2
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H11814 Sheet D TerraSond Ltd.

Latitude Longitude Chart Cl;l:;:f;d %l;;t?
20026 27.91" N | 089°27 4363' W | T4 terzd(i)gg”’ 6 ft 9 ft
20026 3148' N | 089°25 1278 W | T oh % terzd(i)gg”’ 7t 11ft
200 26' 35.04" N | 089° 24' 39.52" W 115’2(:4(;; t:rEzd(i)gg”' 8 ft 101t
200 26' 35.87" N | 089 29' 02.60" W 115’2(:4(;; t:rEzd(i)gg”' 7t 8 ft

\
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TerraSond Ltd.

H11814 Sheet D
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
s 29 7, 9 g
9 g o r e L
=) =] g
11364, 41% Edition 9 9
o 1 1] 1] 1] ] H
29°26'48.06" N | 089°28' 12.41" W December 2005 6 ft 9 ft 95 9 ) o 99
b 2 = g 9 g
2 & 99 g Z 9
=] 9 9 9
=] o F=1 o
o /0 /10 10,5 4o
fm f% fofo 10 0
< 10 /10 / 10 10
' " . " 11364, 41 Edition 2 5 10 10
0 y ’ 10
29°26'51.32" N | 089°25' 37.18" W December 2005 8 ft 10 ft N o 10 , 10,5 1
, 10 - ', o
10 i) 1/
0 10 7 10 10
0 10 - / " /4
=
= g9 7 =] ? =] =]
2 g 9 9
= 9
11364, 41% Edition [ e o
o) ] " ] n ) ] 9
290 27'10.69" N | 089° 28' 40.83" W December 2005 6 ft 9ft ° 99 )
9 CN s
99 s 9, o 99
ke ? s 5 ° g
2 9 5 &8 2 s © 8 7
9 5; s 8 g 88°¢87
9 9 8 g g ~
11364, 41% Edition ° s g € s 77
o) " " ' n ' ' g 8 8 3
290 27'53.16" N | 089° 25' 49.61" W December 2005 7 ft 8 ft b 99 5; - A ; >
9 9 9 g g 8 5; 4 77
9 g9 =] g
9 9 ggﬂg 9'9 ; ; 77 )
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth
11364, 41% Edition
o 1 mn 1 mn 1 H
290 28' 08.44" N | 089° 26' 39.44" W Decernber 2005 6 ft 9 ft
11364, 41% Edition
o 1 mn 1] 11} 1 H
29028'17.91" N | 089° 28' 49.83" W Decernber 2005 5 ft 9 ft
11364, 41% Edition
0 1 mn i 111 1 H
29°028'18.54" N | 089° 27' 16.08" W Decernber 2005 4 ft 9 ft
11364, 41% Edition
0 1 mn i 111 1 H
29028'34.74" N | 089° 27' 58.08" W Decernber 2005 6 ft 9 ft
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TerraSond Ltd.

H11814 Sheet D
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
10 =] 10 g
;910!0 999 e =] 99 =]
ﬁ 9 e
st e = 2 9 9
20028 4492 N | 08 28 30.17 W | 11364 41" Edition, 6 ft 8 ft o © s %
December 2005 P 8 s, &
2] 99 g 65; g g ]
CH el 8 9
=] o < 9 .90 = ) r
U0 /o /10
O;SJ /0 10 10 !504'0 rg o /d
g 10 10 10 10 4o 10 10 °
/10
! . - 11364, 41% Edition, (Y o
29029 03.27" N | 089° 26' 15.73" W December 2005 7 ft 9 ft 99 PN ,';f;og
g 9 a g 10 10 g
9 g9 g /0% 9
99 99 9 gm0 9 °
g 9 2 o . 10 al
o 29779 99 9
9 ° o 2 5 & o =
—_— 4 :13} =
20029 04.67" N | 089° 29 24,54" Wy | 11364 4L  Edition, )5 o ft %, 9 5o @
December 2005 5 & :9 9 o 9
s e 8 9
= g g o g 9
e =] 9 o
n 99 = o g9 o9 ° 99
=] ? 9 = =]
, " : . 11364, 41% Edition, A E 79 9
29029 04.85" N | 089° 28 14.55" W December 2005 6 ft 9 ft 99 ° o, 9 ;
g g g
99 99 S; ° Ef‘-} ==
9 9 o
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
/0 e i
8 107, o 12
11364, 41% Edit - 0 10 o
b " 1 (1] ) I Ion, ’JO n‘(o r
29029 12.21" N | 089° 26' 35.69" W December 2005 3ft 10 ft 10101 e
o 10 0 10 /0]
w0 10 9 10'0/0
0 19 10 ;o f.ﬂl
g 9 9 9 9
RN
9 g 9
, " . " 11364, 41% Edition, 9 o5 9 o
29029 25.04" N | 089° 27" 54.61" W December 2005 5 ft 9 ft 99 5_;9 B
9 9 = 9 =
2 ? 9 99 7 3
27712 10 010,22 o
o0 10 10 10 [° 10 ,p 10 1O
o gt O /0 ;0 10 48 o 10
20029 29.08" N | 089°26' 53.20" W | 11364 4L  Edition, | g 10 ft 1 iy Ko i

December 2005

10 00 9 g 9

*0 10 o 1010
0 510 10 & 9

Table 2 - Charted depths are deeper than OPR-J977-TE-08 survey depths. Chart 11364, 41st Edition, December 2005.

Latitude Longitude Chart Cll;:;:ﬁd %lel;:g’ Image
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
R 55
e g 9
I 83 %8 ) . o = 88 8.9 99
st . g sl g 88 g & &
20024 16,61" N | 0890 25'52.43" y | 11364, 41° Edition, 10 ft 8 ft Y X P
December 2005 s & 5 Ml 5 8 &
78 77 5 75 > & 8 g 4
= 1=
7 7 7 7 77 > 2> i
= 8 8 &8 8
F 5 8 4 i 5 5 88 8 h
g ir ° s 58 8 &
St =i B & 8 Lg g~ 4
20024' 20.14" N | 08%° 26'31.98" W | L1364 41 Edition, 9 ft 7t r FF = % 5
December 2005 7z z 7 a7 > 5 5
7 2 7 > 7 7 z
777 7 7z 77 7 7 7 7 3
372727 77 77 2 7
1" 1 T
v/ . . 17 I /1 I " 1/ .
7/ 1 p I Y7
. " . . 11364, 41% Edition, 0.1 10 "y
29°24'23.12" N | 089°25' 09.38" W December 2005 11 ft 10 ft o W .o 1;1’?0 /7
o, 8B, 10 :% ’% "
e w0 10 ,, 10 o '°
% 10 0 10,5 10
17s) 10 [0
" :"2 12 H” H»‘f fi?
o W 12 NH
/ 1"
. y . " 11364, 41% Edition, 7 n 2 8
29°24'49.32" N | 089° 23' 43.07" W December 2005 13 ft 11 ft ", . " n "W .
1" 1 / 1"
/ 1/ 17 Y 17
g P " L f 12
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H11814 Sheet D TerraSond Ltd.
. . Charted Survey
Latitude Longitude Chart Depth Depth Image
1 w1
" w0, f;, !:; P /"
€ s /" e , i
200 24'51.68" N | 089° 24 24.86" W | 1304 4L Edition, 5 11 ft i "
December 2005 /" L, L u |
4 7 {{- - 17
/" 1 Y, "
H L " ffu 4 ”!
1 “.H ” I I " HH
IZs /1 ' I ; » I , 7
st .. ’/ " I
200 24' 54.45" N | 0890 24' 53.90" W | 11364, 41 Edition, 12 ft 11 ft N 7
December 2005 / ”;- "oyt
I P p I 174 p
W, I
17 b H“ HH HH I o
1w 17
:f " fj" "o ‘:'! n” ff 7
/N P/ r /
11364, 41% Edition Way A FE
29°25'16.57" N | 089° 23' 35.55" W ' ' 12 ft 11 ft s !
December 2005 Y VR AR
"oy e /" ”H T
r 8 7 7
J H” ”“ u" : f? f /4
1o ra 10
10 IOIO IOIO o 10 f?o
bo ;0‘;0 10 10 / 10 10
11364, 41% Edition 10 o' 0", /0
0 1 mn 1 n ] H
29°25'24.65'N | 089°26 2354"W | T o SO0 11 ft 10ft T P KO
o 10,,M /0 B, 0, /9
10 10 1o
., ;o fo ;O IO IO ’;O
= |
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth
11364, 41% Edition
o 1 11 1 11} 1 H
29°25'41.28" N | 089°27' 12.52" W Decernber 2005 12 ft 10 ft
11364, 41% Edition
o 1 " 1] 11} 1 H
290 25' 43.39" N | 089° 28 51.53" W Decernber 2005 10 ft 9 ft
11364, 41% Edition
0 1 mn 1 11] 1 H
29°25'57.81" N | 089°28' 21.52" W Decernber 2005 12 ft 9 ft
a ., .
20°26'19.06" N | 0890 28 05.17" W | 11364, 417 Edition, 11 ft 9ft

December 2005

Table 3 - Charted depths are shoaler than OPR-J977-TE-08 survey depths. Electronic Navigation Chart US4LA35M, 23" Edition, May 29, 2008.
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALA35M, 23" 0oy S
o 1 11 1] 11} b
20°23'50.48" N | 08°23'27.92" W | dition, May 2. 2008 8 ft 10 ft . .8 “
US4LA35M, 23" v 7 ”
0 1 " 1 n y 10 11
20°24'10.40" N | 089°24'19.93" W | dition, May 29, 2008 7 ft 10 ft . ) ) ”
IE P
USALA35M, 23 : | C o
0 1 " 1 n b " 11
20°24'36.70" N | 08%°25'31.76" W | dition, May 29, 2008 10 ft 11 ft : 0 )
USALA35M, 23 I LR
o 1 mn 1 mn ) 8
20°24'39.31" N | 089°27'3551" W | dition, May 29, 2008 7 ft 8 ft o : . .
2
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALA35M, 23 ’ 5 2 o s
o 1 11} i 11] b 9
20°24 45.92' N | 089° 27 11.93" W | Lo\ it o0 5008 8 ft 9 ft : g 89 \
USALA35M, 23¢ g
o) 1 1] l n ’ 10 o g
2°2511.23'N | 0827 3888"W | Ll “Mavog onog | 8t 9 ft & s 8,8 .
USALA35M, 23 SRR o
O 1 1] " " ’ 0]
20°2536.82' N | 089°27'50.72" W | i\ oo o008 | 8t 10 ft e .8 ) .
USALA35M, 23 s 4" e
o 1 " \ 1] ) g8
29°25 46.99" N | 08%°29'30.86" W | Ll “Mavog oo | 4T 8 ft L B
7z
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H11814 Sheet D

TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
US4LA35M, 23" ' 0 o
o 1 11 1 11} b 10 10
20°25'58.93" N | 089°27'50.42" W | dition, May 29, 2008 7 ft 10 ft ) 7 ;
n 11 11
USALA35M, 23 ” : .
o 1 " 1 11} ) 1" 5 n 1"
200 25'59.59" N | 089°24' 06.73" W | dition, May 20, 2008 9 ft 11 ft ” 9 |
US4LA35M, 23 b0 -
0 1 11 \ (1] b 9 Y
20°26'01.28" N | 089°29'04.49" W | dition, May 29, 2008 5 ft 9 ft - 5 :
US4LA35M, 23" 8 9 s
0 1 n 1 n y 2 L]
200 26'06.54" N | 089°25'30.18" W | dition, May 20, 2008 8 ft 9 ft g . .
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TerraSond Ltd.

H11814 Sheet D
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALA35M, 23" © wg i
o 1 " L} 1] 1
29°26 08.39" N | 089° 24 50.17" W | Lo May 20, 2008 9 ft 10 ft ) . )
USALA35M, 23" ; 6
o 1 L i (1] ) 9 10 9
29°26'1540" N | 0827 20.39" W | oo May 20, 2008 6 ft 9 ft ; 9
10
= ———
USALA35M, 23 ; e :
0 1 11 1 n b q o
29°26'20.58" N | 089°26' 54.74" W | £y ‘M09 2008 | 4Tt 9 ft g 4
USALA35M, 23 : 0Q,, !
o 1 " 1] (1] ) 10 10 14
29°26'24.79'N | 08923 47.29" W | oo May 29, 2008 9 ft 10 ft o W " .
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TerraSond Ltd.

H11814 Sheet D
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALA35M, 23 Pt e SV D
0} 1 n 1 n 1 a9 a 9 ] 9 5 9 5 9
29°026' 27.17" N | 089° 26' 23.17" W Edition, May 20, 2008 4 ft 9 ft = R ;
s ? 9 s 9 2 = 99 9 99 = 9 ’ 9
USALA35M, 23 9 A
0 1 n 1 (1] y 9 g 9
29°26'28.75" N | 089°27'43.90" W | dition, May 20, 2008 6 ft 9 ft 6 q
USALA35M, 23 e i e
0 1 " 1 n b
20°26'3217" N | 08925 1355" W | e i ooog | 71t 11 ft ) ) 7 -
USALA35M, 23 T .
O 1 11 1 mn ) 10
29°26'35.83" N | 08°24'39.11" W | dition, May 2. 2008 8 ft 10 ft Y o
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TerraSond Ltd.

H11814 Sheet D
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALA35M, 23 6 .
o 1 n ] n ) g 9
200 26'48.84" N | 089°28' 12.95" W | dition, May 20, 2008 6 ft 9 ft 9 g ;
US4LA35M, 23" 10 s %
0 1 11] 1 n b
29°26'52.33" N | 089°25'38.14" W | o May 29, 2008 8 ft 10 ft i .8 ,
US4LA35M, 23" : 6 5
o 1 11 1] n 1 9
2°27'10.73"N | 089°28'40.76" W | dition, May 29, 2008 6 ft 9 ft . , .
USALA35M, 23 T, N7 :
o 1 " 1 {1} b . 8
20°27'5319" N | 089°25'49.60" W | dition, May 20, 2008 7 fit 8 ft . L,
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H11814 Sheet D

TerraSond Ltd.

Latitude Longitude Chart Cl;l:;:]id %l;;te]f
20°28'08.98" N | 08%° 26'4045" W | _ dﬁi‘:\ l,_?/lga%é,zzgos 6 ft 9 ft
20°28 17.96" N | 089°28 49.82' W | _ 2> %ﬁnsa?/'\;é,zggos 5 ft 9 ft
20°28'34.82' N | 089 27'5809" W | dﬁi‘:\ l,_?/lga%é,zzgos 6 ft 9 ft
20028 45.73' N | 089°28'39.92' W | _ 2> %ﬁnsa?/'\;é,zggos 6 ft 8 ft
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H11814 Sheet D TerraSond Ltd.
. . Charted | Survey
Latitude Longitude Chart Depth Depth Image
USALAZ5M, 23° Ly .
o) 1 " 1 n ’ To 9 10
20P29'03.48" N | 089°26'16.71" W | b Ve o ™n0g | 7t 9 ft e
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OPR-J977-TE-08 Demonstration of SSS coverage

Subject: OPR-J977-TE-08 Demonstration of SSS coverage
Date: Fri, 13 Mar 2009 17:08:03 -0800
From: James DePasquale <jdepasquale@terrasond.com>
To: Nick Forfinski <Nicholas.A.Forfinski@noaa.gov>
CC: gene parker <Castle.E.Parker@noaa.gov>, Thomas Newman <tnewman@terrasond.com>,
Brian Busey <bbusey@terrasond.com>, Daniel Seamount <dseamount@terrasond.com>,
Kathleen Mildon <kmildon@terrasond.com>

Nick,

Pursuant to our conversation this morning, the following will demonstrate how we tracked our SSS coverage for
OPR-J977-TE-08 using Chesapeake Technology Inc. SonarWiz.MAP SSS processing software. As | mentioned,
SonarWiz.MAP has a tool which reads every layer of 100% SSS coverage and displays this information via a geotiff in
which every 100% layer is represented by a different colored pixel. Here is the verbiage from the SonarWiz.MAP
User1$B!GL1(Bs Manual describing the coverage report tool:

Coverage:
The Coverage Report creates either an L1 §BIHLJ (B.xIs[J $BILI (B (default) or PDF file that
summarizes a number of aerial parameters including:
Per-Line Statistics Including:
[1$B!J(B File Name
[1$B!|1(B Area Covered
[1$B!|[1(B Perimeter
0$B!|1(B Line Length
0$B!|(B Per cent of Total Coverage
Total Survey Coverage Statistics including:
$B!11(B Grid Area
[1$B!1(B Grid Area without data
U$B!|L(B Area Mapped at 100 Pct
U$B!|L(B Area Mapped at 200 Pct
[$B!|0(B Area Mapped at 300 Pct
[1$B!|0(B Area Mapped > 300 Pct and a
$B!|11(B Color-coded image illustrating the coverage statistics
As well a GeoTiff will be created and placed in the Project root

directory.
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We have assembled several images and ArcGIS files from a small portion of the survey as an example. First, please visit
our FTP site at ftp://ftp.terrasond.com/ Clients/NOAA/OPR-J977-TE-08/

Username: terra\OPR-J977-TE-08

Password: Dragonfly&

Download the contents of the folder entitled For_Nick_Forfinski. In itis an ArcGIS map document containing the images
described below (georeferenced) and a shapefile of survey track lines for your use in understanding the efficacy of the
SonarWiz.MAP coverage tool. Copy the entire folder to your C:/ and the .mxd will open.

The following images are included:

1. Areaofintrest_showing_SSS_Lines.png: A graphic showing a selection of SSS lines from OPR-J977-TE-08 used for
this demonstration.

2. First100percentCoverage.png/ First100percentMosaic.png: An overlay of 6 survey lines and their corresponding
SonarWiz.MAP coverage geotiff and mosiac. We have separated two 100% layers of coverage for the purpose of this
demonstration. However, our actual line spacing was roughly 40 meters, so at 50 meter range scale every two adjacent
survey track lines had an across track overlap of 60 meters. These lines represent the [1$B!H(Bfirst J$B! (B 100%
coverage. Yellow areas represent 100% coverage and the red [1$B!H[I(Bslivers(1$B!I (B represent narrow areas of 200%
coverage. You will note in the images to follow that our line spacing was such that these [1$B!H1(Bslivers1$B!I[1(B
ultimately wind up with 300% coverage.
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3. Second100percentCoverage.png Second100percentMosaic.png /: The second D$B!HOI(B100%J$B!C(B set of
lines and their corresponding SonarWiz.MAP coverage geotiff.
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4. Full_percentage_Coverage.png: The SonarWiz.MAP coverage geotiff resulting from both sets of 100% coverage
lines. The survey track lines are omitted from this image in order to clearly demonstrate the areas of >=300% coverage.
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Thus, while the lower limit of minimum 50 meter range scale resulted in an effective scanning range less than 50 meters
in many areas of the survey, the area ensonified by 200% coverage is appropriately represented by the SonarWiz.MAP
coverage tool. We sincerely hope you will accept sheet-wide coverage geotiffs as a demonstration of coverage in lieu of
two separate mosaics. Please feel free to call me at your convenience if | can provide you with any more information.

Sincerely,

Jim DePasquale

Hydrographic Processing Manager

TerraSond Ltd

Terrestrial and Seafloor Mapping

1617 South Industrial Way Suite 3, Palmer, Alaska 99645
(907) 745-7215 Office (907) 745-7273 FAX

(907) 232-0537 Cell

www.terrasond.com

This email contains information that is privileged and confidential. It is intended only for the addressee. If you receive this
emaill in error, please do not read, copy, or disseminate it. Please reply to the sender immediately to inform the sender
that the email was misdirected, then erase it from your computer system. Your assistance in correcting the error is
appreciated. While we have made effort to make sure this email is free from viruses, we cannot guarantee its safety. We
suggest you use every precaution to protect your computer system.

Please consider the environment before printing this email.

This email was scanned and found virus free by GFI on 13/3/2009.
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Subject: OPR-J977-TE-08 Demonstration of SSS coverage
Date: Tue, 17 Mar 2009 14:05:43 -0800
From: James DePasquale <jdepasquale@terrasond.com>

To: Nick Forfinski <Nicholas.A.Forfinski@noaa.gov>, Mark T Lathrop <Mark.T.Lathrop@noaa.gov>

CC: Castle E Parker <Castle.E.Parker@noaa.gov>, Anne Dollard <Adollard@terrasond.com>,
Thomas Newman <tnewman@terrasond.com>, Daniel Seamount <dseamount@terrasond.com>,
Brian Busey <bbusey@terrasond.com>, Raj Bhangu <rbhangu@terrasond.com>,
Kathleen Mildon <kmildon@terrasond.com>

Hi Nick-

Thanks so much for your thoughtful analysis; | really appreciate hearing how you folks work with our data and
it 1$B!G(Bs great to learn how the specs and deliverables fit into your workflows. We do a lot of head scratching on our
end trying to make sure we[1$B!G[(Bre meeting the specl1$B!G/(Bs and this type of input helps a lot.

To address your comments:

1. I've spoken with Jim, and | gather that the two-different-mosaics concept was not incorporated into the acquisition/processing
workflow because of a previous discussion about modifying the required line spacing (Jim, is that a fair summary?...1 personally
wasn't included in those earlier discussions). Was there also a change to the required deliverables?

e In order to meet budget requirements we had to decrease the linear nautical miles for the survey. Therefore
we submitted a work plan which identified a minimum range scale of 50 meters throughout the project. As we
often worked in depths shallower than 3 meters, this meant we surveyed with 50 meter range scale in areas
where 25 meter range scale would otherwise be required, based on the [1$B!H1(B8% to 20%1$B!I1(B of depth
towfish height requirement. This situation will be reported in OPR-J977-TE-08 DAPR Sec. A.1.1 Coverage.

2. Potential complications interpreting the coverage geotiff:

e The lines (or portions thereof) you used as an example would be rejected by our processing department due
to the compression and stretching of pixels in the inside/outside of curves. You will note the lines we provided in
the example below are straight; they are actual lines run in OPR-J977-TE-08 and are representative of the entire
project. If our vessel had to swerve off line to avoid another vessel or obstruction, we would typically resurvey
that area if possible. It is highly unlikely, however, that we would follow the curve of one line with an adjacent
line.

e Technically, we interpret the [1$B!H1(B100%1$B!1(B holiday you refer to in the mosaic image as 200%
coverage due to the overlap of adjacent lines, based on Specs and Deliverables Sec. 6.1 Coverage; [1$B!H[1(B
Technique 2: Conduct two, separate 100-percent coverages wherein the vessel track lines during the second
coverage split the difference between the track lines of the first 100% coverage1$B!I[1(B. Based on your image,
the two adjacent lines overlap by roughly 30-40% and we would be able to detect an object in both. Therefore,
we do not interpret this area as a holiday.

e Practically speaking, if you analyze mosaics to this level of detail, then you will spend a great deal of time
with either mosaics or the coverage report for this project. We ran this survey with the understanding that we
would not achieve 200% coverage in some areas. This was usually due to the quality of the SSS record, not the
fact that we did not actually ensonify an area. During the ten months we spent on the water for this survey, we
experienced two hurricanes, a flood and an oil spill while surveying in six feet of water in a very large freshwater
inflow (i.e. the Mississippi River). Needless to say, data quality was hard to come by. One of the reasons we
processed with SonarWiz.MAP is the ability to split sonar files in the mosaic display window with a mouse click
(This is not available in Caris SIPS). This way, we could reject portions of lines in which object detection criteria
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were not met due to poor data quality. In some areas, this left us with 100% coverage. If we did not identify a
target in these 100% areas and the linear distance was less than 250 meters, we did not collect 200% coverage.
Nonetheless, we processors sent the acquisition crews back to resurvey a great deal of area simply to get that
one layer of acceptable data (often to their chagrin). This also resulted in increasing the number of SSS files by
several times; each time we used the SonarWiz.MAP split tool we split the files in two, or more often, into several

files. Multiply that by hundreds of tracklines and you will better understand how labor intensive it would be to
reassemble them into separate mosaics.

e Here is a sheet-wide coverage report:

As you can see, there are many [$B!H(I(BsliversJ$B!l[J(B of 100% coverage due to either to the situation described
above or the need to avoid oil rigs. You will not, however, find a target identified in these areas. If we included the

portions of lines rejected due to poor data quality, much area would reflect >=200% and little, if any, would reflect
<200%.

3. The mosaics are also useful for feature/data verification purposes

® As a processor, | can truly appreciate your position that using a mosaic for verification purposes can be more
efficient than burrowing into Caris projects. If we knew you folks used the mosaics for this purpose, perhaps we
could have adjusted our processing workflow to produce them by the end of the project for this reason. However,
except for these valuable conversations we have with you and Gene, we plan mainly by the spec1$B!G[(Bs.
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In summary, because the conditions in OPR-J977-TE-08 required that the survey be effectively conducted as set line
spacing rather than 200% coverage, we maintain that the SonarWiz.MAP coverage report is an adequate demonstration of
coverage. We used it for every Monthly Progress Sketch as well as the Final Survey Outline for both our 2008 NOAA
contracts. As far as the value of a mosaic for feature/data verification purposes, might | suggest we submit a 1- meter
resolution full coverage mosaic? SonarWiz.MAP has essentially the same mosaic display tools (shine through, average
etc..) as Caris SIPS and we could easily export sheet-wide geotiffs for this purpose. Finally, | wonder if there would be any
way you could visit our Palmer, AK office sometime in the near future and we could sit down together and look at these
issues in more detail, as well as generally compare processing notes and ideas? We have always benefited from meeting
with our NOAA representatives and it is great to have an opportunity to talk processing face to face.

We apologize for any inconvenience and sincerely appreciate your time and attention to this matter.

Best Regards,

Jim DePasquale

Hydrographic Processing Manager

TerraSond Ltd

Terrestrial and Seafloor Mapping

1617 South Industrial Way Suite 3, Palmer, Alaska 99645
(907) 745-7215 Office (907) 745-7273 FAX

(907) 232-0537 Cell

www.terrasond.com

From: Nick Forfinski [mailto:Nicholas.A.Forfinski@noaa.gov]
Sent: Monday, March 16, 2009 1:34 PM

To: James DePasquale; Mark T Lathrop

Cc: Castle E Parker

Subject: Re: OPR-J977-TE-08 Demonstration of SSS coverage

Hi Jim and Mark. I thought I'd write you both to get us all on the same page.

To catch you up real quick, Mark...Terrasond is wondering if it's OK to deviate slightly from the specs
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and deliverables' method of demonstrating side scan coverage. Jim's wondering if they can submit a
"coverage geotiff" as generated by a coverage tool within the SonarWiz.MAP program, instead of two
separate mosaics (a 100% and a 200% mosaic). (Jim has assembled a series of images to illustrate the
SonarWix.MAP coverage tool.)

I've spoken with Jim, and I gather that the two-different-mosaics concept was not incorporated into the
acquisition/processing workflow because of a previous discussion about modifying the required line
spacing (Jim, is that a fair summary?...I personally wasn't included in those earlier discussions). Was
there also a change to the required deliverables?

Jim has indicated that producing the separate mosaics would take a significant amount of effort, which
would delay the submission of the project, and he has also demonstrated that the tool can provide a clear
demonstration of coverage in certain cases; however, from a branch-verification perspective, |
recommend that we uphold the specs and deliverables' requirement for submitting two separate mosaics,
for two main reasons:

(1) Potential complications interpreting the coverage geotiff

The graphic below illustrates a common holiday scenario that could be difficult to evaluate using only
the coverage geotiff. The image on the right is the hypothetical coverage geotiff of the theoretical
dataset on the left. (Jim, would you agree?) Whereas the 100% holiday is easily observable in the
"mosaics view", on the left, the same holiday is not readily apparent in the "coverage tool view", on the
right. In addition to being labeled as an area of 200%, the 100% holiday looks a lot like other areas of
"200% coverage" that are not holidays. Only when the variously colored polygons are viewed in
relation to the 100% and 200% track lines does the holiday reveal itself. I believe having to interpret the
coverage geotiff in this simple example adds an undue level of complexity.

Coverage Tool

Masaics 200% coverage
100% lines 300% coverage
200% lines 400%: coverage

(2) The mosaics are also useful for feature/data verification purposes
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Although the specs and delieverables state the mosaics are for demonstration of coverage purposes, we
at the branch often also use the mosaics for feature verification and general QC purposes.
Field-submitted mosaics are particularly useful in cases where the submitted data are not immediately
Caris friendly (i.e., have to be converted to HDCS format).

As the COR for this project, Mark, do you have any specific guidance or suggestions?
Please me know if either of you have any questions or comments.

Nick

James DePasquale wrote:

Nick,

Pursuant to our conversation this morning, the following will demonstrate how we tracked our SSS coverage for
OPR-J977-TE-08 using Chesapeake Technology Inc. SonarWiz.MAP SSS processing software. As | mentioned,
SonarWiz.MAP has a tool which reads every layer of 100% SSS coverage and displays this information via a
geotiff in which every 100% layer is represented by a different colored pixel. Here is the verbiage from the
SonarWiz.MAP User1$B!G[(Bs Manual describing the coverage report tool:

Coverage:
The Coverage Report creates either an L] $BIHLJ (B.xIs[ $B!IL (B (default) or PDF file that
summarizes a number of aerial parameters including:
Per-Line Statistics Including:
[1$B!])(B File Name
[$B!1(B Area Covered
[1$B!|[1(B Perimeter
U$B!|(B Line Length
U$B!|(B Per cent of Total Coverage
Total Survey Coverage Statistics including:
$B!| /(B Grid Area
$B!|11(B Grid Area without data
$B!|0J(B Area Mapped at 100 Pct

$B!|L(B Area Mapped at 200 Pct
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$B!|LI(B Area Mapped at 300 Pct

$B!|LI(B Area Mapped > 300 Pct and a

$B!|/(B Color-coded image illustrating the coverage statistics
As well a GeoTiff will be created and placed in the Project root

directory.

We have assembled several images and ArcGIS files from a small portion of the survey as an example. First,
please visit our FTP site at ftp:/fip.terrasond.com/_Clients/NOAA/OPR-J977-TE-08/

Username: terra\OPR-J977-TE-08

Password: Dragonfly&

Download the contents of the folder entitled For_Nick_Forfinski. Initis an ArcGIS map document containing the
images described below (georeferenced) and a shapefile of survey track lines for your use in understanding the
efficacy of the SonarWiz.MAP coverage tool. Copy the entire folder to your C:/ and the .mxd will open.

The following images are included:

1. Areaofintrest_showing_SSS_Lines.png: A graphic showing a selection of SSS lines from OPR-J977-TE-08
used for this demonstration.

2. First100percentCoverage.png/ First100percentMosaic.png: An overlay of 6 survey lines and their

corresponding SonarWiz.MAP coverage geotiff and mosiac. We have separated two 100% layers of coverage for

the purpose of this demonstration. However, our actual line spacing was roughly 40 meters, so at 50 meter range

scale every two adjacent survey track lines had an across track overlap of 60 meters. These lines represent the

[1$B!H(Bfirst 1$B!I1(B 100% coverage. Yellow areas represent 100% coverage and the red

[1$B!H1(Bslivers[1$B!I[1(B represent narrow areas of 200% coverage. You will note in the images to follow that
our line spacing was such that these [1$B!H[(Bslivers1$B!I1(B ultimately wind up with 300% coverage.

\\\ 00% Side Scan Sonar Coverage
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LEGEND

100% Side Scan Coverage

y Survey Track Lines

First 100% Mosaic
with
1st 100% Survey Track Lines

3. Second100percentCoverage.png Second100percentMosaic.png /: The second [J$B!H1(B100%1$B! (B
set of lines and their corresponding SonarWiz.MAP coverage geotiff.
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Second 100% Side Scan Sonar Coverage

LEGEMD

100%, Side Scan Coverage

Second 100% Mosaic
with
Second 100% Survey Track Lines

4. Full_percentage_Coverage.png: The SonarWiz.MAP coverage geotiff resulting from both sets of 100%
coverage lines. The survey track lines are omitted from this image in order to clearly demonstrate the areas of
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>=300% coverage.

LEGEND

100% Side Scan Coverage

Side Scan Sonar Coverage

Thus, while the lower limit of minimum 50 meter range scale resulted in an effective scanning range less than 50
meters in many areas of the survey, the area ensonified by 200% coverage is appropriately represented by the
SonarWiz.MAP coverage tool. We sincerely hope you will accept sheet-wide coverage geotiffs as a demonstration
of coverage in lieu of two separate mosaics. Please feel free to call me at your convenience if | can provide you

with any more information.

Sincerely,

Jim DePasquale

Hydrographic Processing Manager

TerraSond Ltd

Terrestrial and Seafloor Mapping
1617 South Industrial Way Suite 3, Palmer, Alaska 99645

(907) 745-7215 Office  (907) 745-7273 FAX
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(907) 232-0537 Cell

www.terrasond.com

This email contains information that is privileged and confidential. It is intended only for the addressee. If you
receive this email in error, please do not read, copy, or disseminate it. Please reply to the sender immediately to
inform the sender that the email was misdirected, then erase it from your computer system. Your assistance in
correcting the error is appreciated. While we have made effort to make sure this email is free from viruses, we
cannot guarantee its safety. We suggest you use every precaution to protect your computer system.

Please consider the environment before printing this email.

This email was scanned and found virus free by GFI on 13/3/2009.
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Subject: Re: Terrasond survey H11814

From: "Mark.T.Lathrop" <Mark.T.Lathrop@noaa.gov>
Date: Tue, 12 Jan 2010 14:38:09 -0500

To: Matthew Wilson <Matthew.Wilson@noaa.gov>
CC: "Castle.E.Parker" <Castle.E.Parker@noaa.gov>

Matt,

Sheet D was reduced to 25 sq nm due to the great expense of surveying in that area. Their transit time was getting
longer and it had become unsafe for them to transit at night, shortening their survey day. There had been several
revisions to this project and you ended up with a prior SOW. I've attached the updated one.

Mark

Matthew Wilson wrote:

Mark,

submission:

Marne Size
-_ Debris Mapping Modification to add Sheet D 435 KB
-_ H11314 Separates III - Statement of Work 6,305 KB
" OPR-1977-TE-08_SOW_Changel 04212008 2,909 KB
= OPR-1977-TE-O8_SOW_Sheet [ 4,204 KE

| ¥ 5eparatesIIl 139 KB

below).

I'm currently conducting the review of Terrasond survey H11814 of Project OPR-J977-TE-08 and had a few
questions | was hoping you could help me out with. There are 3 different Statement of Works included in the

Type

Adobe Acrobat Doc,.,,
Adobe Acrobat Doc, ..
Adobe Acrobat Doc, ..
Adobe Acrobat Doc,.,,
Microsoft OFfice W,

Any information you could provide regarding these various versions of SOW and what the SOW Changes were
(Change #1 on April 21, 2008 and Change #2 on July 18, 2008) would be appreciated. It appears Change #2
affected the survey limits however the updated sheet layout in the most recent SOW is unchanged (see diagram

Sheet Layout screen capture from April 21, 2008 version of SOW:

Dake Modified

927 (2008 5115 PM
4)23/2009 5:16 PM
4)23/2008 5:00 AM
10/5/2008 11:49 AM
4)23/2009 4:54 PM
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Re: Terrasond survey H11814

2 of 3

OPR-J977-TE-08
TerraSond
LOUISIANA

Sheet Layout
Sheet D 1:20,000
48 SQ NM

The DR and submitted data reflect these limits:
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I cannot find anything within the submitted documentation from Terrasond to explain why this deviation
occurred. Would you be able to provide me with the necessary documentation that authorized this change and
the reasons why?

Thanks very much,

Matt

Content-Type: application/pdf

OPR-J977-TE-08_SOW_Sheet D revised.pdf )
Content-Encoding: base64
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This Document is for Office Process use only and is intended to supplement, not supersede or replace, information/recommendations

in the Descriptive or Evaluation Reports

AHB COMPILATION LOG

General Survey Information

REGISTRY No. H11814

PROJECT No. OPR-J977-TE-08

FIELD UNIT TerraSond Ltd.

DATE OF SURVEY June 22, 2008 — January 27, 2009
LARGEST SCALE CHART 11364, edition 43, 20090901, 1:80,000

ADDITIONAL CHARTS

SOUNDING UNITS

Feetat MLLW

COMPILER Deborah A. Bland
. File Name
Source Grids H:\Compilation\H11814 1977 TERRA\AHB H11814\
E-SAR Final Products\GRIDS\H11814 MBES _50cm_Final.hns
E-SAR Final Products\GRIDS\ H11814 VBES 5m_Final.hns
E-SAR Final Products\GRIDS\ H11814 5m_Final_Shoal Extracted.hns
File Name
Surfaces H:\Compilation\ H11814 J977 TERRA\AHB_H11814\COMPILEWorking
Combined H11814 5m_Combined.hns

Interpolated TIN

\Interpolated TIN\H11814 5m_InterpTIN.hns

Shifted Interpolated TIN

Product Surface
Final HOBs File Name
H:\Compilation\ H11814 J977 TERRA\AHB_ H11814\COMPILE\Fina_Hobs\
Survey Scale Soundings H11814 SS.hob

Chart Scale Soundings

H11814_CS.hob

Contour Layer

H11814 Contours.hob

Feature Layer H11814 Features.hob
Meta-Objects Layer H11814 Meta Objects.hob
Blue Notes H11814 BlueNotes.hob
ENC Retain H11814 ENC_Retain.hob
M eta-Objects Attribution
Acronym Value

M_COVR
CATCOV Coverage available
SORDAT 20090127
SORIND US,US,graph,H11814
M _QUAL
CATZOC Zone of confidence U
INFORM M/V ThomasR. Dowell, M/V BellaMarie
POSACC 10
SORDAT 20090127
SORIND US,US,graph,H11814
SUREND 20090127
SURSTA 20080622
DEPARE
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This Document is for Office Process use only and is intended to supplement, not supersede or replace, information/recommendations
in the Descriptive or Evaluation Reports

DRVALV 1 2.86417

DRVALV?2 12.20144

SORDAT 20090127

SORIND USUS,graph,H11814
CSCL

CSCALE

SORDAT

SORIND

SPECIFICATIONS:

l. COMBINED SURFACE:
a. Number of ESAR Fina Grids: 2
b. Resolution of Combined (m): 5m

Il. SURVEY SCALE SOUNDINGS(SS). 10763
a. Radius
b. Shoal biased
c. UseSingle-Defined Radius (mm at Map Scale): ; RadiusVaue=1
d. Queried Depth of All Soundings
i. Minimum: 2.86417
ii. Maximum: 12.20144

1. INTERPOLATED TIN SURFACE:
a. Resolution (m): 5m

b. Linear
c. Shifted value: -0.229 m (-0.75 ft) [-0.229m (feet), (< 10 fathoms)]
[-1.372m (fathoms), (> 10 fathoms)]
V. CONTOURS:

a UseaDepthList: H11814 NOAA_depth_curves list.txt

b. Line Object: DEPCNT

c. VaueAttribute: VALDCO

V. FEATURES.

a. Tota Number of Features. 97 FEATURES TOTAL: 30 charted platforms retained/7 charted seabed area
characteristics retained/ 1 charted beacon retained/45 new platforms/5 new seabed area characteristics /6
new obstructions/1 new wreck/1 new pile/1 new light

b. Number of Insignificant Features: 2

VI. CHART SURVEY SOUNDINGS (CS):
Number of ENC CS Soundings. 66
Radius 1:80000
Shoal biased
Use Single-Defined Radius: m on the ground
i. RadiusVaue(m): 17
ii. Or usea Sounding Space Range Table (if applicable): HXXXXX_SSR.txt
e. Filter: Interpolated !=1
f.  Number Survey CS Soundings. 90

cooTw

VII. Notes:

[Type text]




ATLANTIC HYDROGRAPHIC BRANCH
H-CELL REPORT to ACCOMPANY
SURVEY H11814 (2009)

This H-Cell Report has been written to supplement and/or clarify the original
Descriptive Report. Sectionsin this report refer to the corresponding sections of the
Descriptive Report.

B. DATA ACQUISITION AND PROCESSING

B.2. Quality Control

B.2.6. Contemporary Survey Junctions

Survey H11814 (2008-2009) junctions with survey H11815 (2008-2009) to the
southeast. Present survey soundings compare within O to 1 foot with the junctional
survey depths. Survey H11814 (2008-2009) junctions with survey D00141 (2008-2009)
to the northeast. Present survey soundings compare within O to 1 foot with the junctional
survey depths.

B.4. Data Processing

The following software was used to process data at the Atlantic Hydrographic
Branch:
CARIS HIPS/SIPS version 6.1 SP2 HF 8
CARIS Bathy Manager version 2.1 SP1 HF 1-10
CARIS Bathy Manager version 2.3 Build 192 HF 1-16
CARISHOM version 3.3 SP3
CARIS S57 Composer version 2.1 HF 1-3
dKart Inspector version 5.0 Build 732 SP1

B.4.1. H-Cell Processing

The AHB source depth grid for the survey’ s nautical chart update product
entailed the field’ s original 50cm multibeam grid and the 5m_shoal extracted vertical
beam grid, combined at 5 meter resolution. The survey scale selected soundings were
extracted from the 5m combined grid at sounding radius density scales of one millimeter
at the chart scale of 1:80,000. The selected sounding set is approximately 10 to 20 times
the number of charted depths. The chart scale sel ected soundings are a subset of the
survey scale selected soundings. The bathymetry surface model was referenced when
selecting the chart scale soundings, to ensure that the selected soundings portrayed the
bathymetry within the common area.

Depth contours were created from an interpolated TIN created from the
5m_InterpTin_Shifted Surface (-0.75 feet) to accommodate NOAA sounding rounding
rules. The depth contours are forwarded to MCD for reference only. The contours were
utilized during chart scale sounding selection and quality assurance effortsat AHB. The
depth contours are incorporated into the SS H-Cell product as per 2009 H-Cell
Specifications.



The pre-compilation products or components (Stand Alone HOB files (SAHOB)) are
detailed in the Pre-Compile Process Log attached at the end of this document. The
SAHOB filesincluded depth contours (DEPCNT), depth area (DEPARE), sounding
selections (SOUNDG), features (LIGHTS, OBSTRN, OFSPLF, PILPNT, SBDARE,
WRECKYS), H11814 ENC_Features Retain (BCNSPP, OBSTRN, OFSPLF, SBDARE),
Meta objects (M_COVR, M_QUAL), and cartographic Blue Notes ($CSY MB).

All of the components with the exception of the survey scale sounding selection and
depth contours were inserted into one feature layer (including the Bluenotes, as dictated
by Hydrographic Technical Directive 2008-8), and this layer was exported into S-57
format to create the H-Cell deliverable. Similarly, the survey scale sounding selection
and depth contours were exported into S-57 format separately, and then both S-57 files
were processed in CARIS HOM to convert the metric unitsto feet. The final products
aretwo S-57 files, in Lat/Lon NAD-83, one that contains the chart soundings, all the
features, Meta objects, and Bluenotes (H11814 CS.000), and one that contains the survey
scale sounding selection and depth contours (H11814 SS.000). Finally, quality
assurance checks were made utilizing CARIS S-57 Composer version 2.1 HF 4 validation
checks and DKART INSPECTOR, version 5.0 Build 732 SP1, tests.

Chart compilation was performed by Atlantic Hydrographic Branch personnel in
Norfolk, Virginia. Compilation datawill be forwarded to Marine Chart Division, Silver
Spring, Maryland.

H11814 CARIS H-Cell final deliverablesinclude the following products:

H11814 CS.000 1:80,000 Scae H11814H-Cell with Chart Scale Selected Soundings

H11814 SS.000 1:20,000 Scae H11814Survey Scale Soundings

C.VERTICAL AND HORIZONTAL CONTROL

A Horizontal and Vertical Control Report (HVCR) was submitted for OPR-K387-KR-
07, survey H11814.

Final vertical correction processing was completed by the field unit with no additional
correction required by Atlantic Hydrographic Branch. The field unit personnel applied
verified water levels in conjunction with the preliminary tidal zoning which was accepted
asthe final zoning for H11814. Sounding datum is Mean Lower Low Water (MLLW).
Vertical datum is Mean High Water (MHW).

Horizontal control used for this survey during data acquisition is based upon the North
American Datum of 1983 (NAD83), UTM projection zone 16 North.

D.RESULTSAND RECOMMENDATIONS

D.1. Chart Comparison 11364 (43rd Edition, Sep/09)
Mississippi River
Veniceto New Orleans
Corrected through NM 06/12/2010
Corrected through LNM 06/08/2010
Scale 1:80,000




ENC Comparison USAL A3SM
Mississippi River
Veniceto New Orleans
Edition 29
Application Date 2010-04-29
Issue Date 2010-06-03
Chart 11364

Hydrography

The charted hydrography originates with prior surveys and requires no further
consideration. The hydrographer makes adequate chart comparisonsin section “D” and
Appendix 1& 2 of the Descriptive Report. The following exceptions are noted:

D.1.1. New Features

a. Feature D57 was submitted by the field as an uncharted pilein
Latitude 29° 26' 58.5010"N, Longitude 89° 24' 05.4184"W. Thisfeature
was not submitted asa DTON and it is not written up in Appendix 1. The
feature is, however, mentioned in the Descriptive Report. Thisfeatureisin
close proximity to two charted platforms and a new 5 foot dangerous
obstruction feature. Thereis no background information to support this
pile nor is there any side scan sonar indication of this feature, so it was
likely found through avisual sighting. Itisvisible on up to date
orthoimagery of the area. It is recommended that avisible pileis charted
in the above present survey location.

-
L

Acronym Marme GEon, ., Latitude Longitude Depth Acronym
PILPMT Pile Paink 29-26-58.50096N  059-24-05.41536W HATCON

MINFOM Add visible pile

b. Feature D59 was submitted by the field as an 8.245 ft (2.51m)
dangerous submerged obstruction in Latitude 29° 27' 53.92"N, Longitude
89° 26' 15.29"W. Thisisan 8 foot depth in 9 feet of water; itisnot a
danger to navigation and there are other significant featuresin close
proximity to thisfeature. It istherefore recommended that this featureis



not charted as an obstruction and it is further recommended that the chart
is updated with present survey datain this area.
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c. Feature D65 islisted as an uncharted obstruction in Latitude 29°
27 22.44"N, Longitude 89° 25' 01.67"W in the Descriptive Report. There
was no DTON submitted by the field for this feature and it has not been
applied to the chart. Thisfeatureisin close proximity to a charted
platform and an Obstruction (Shell bank PA, 1 ft reported). Present survey
depthsin the areaare 5 and 6 feet. Thisfeatureis not recommended for
charting. No changesto charting are necessary.

Feature ID Acronym Mame Geametry Lz Acronym
1US 0003432011 00001 CBSTRM Chstruction  Area CATOBS Yalue is unknown



BCrOnym
OBESTRM

d. Features D67 and D68 are listed as uncharted obstruction in
Latitude 29° 25' 28.536"N, Longitude 89° 29' 21.979"W and L atitude 29°
25' 26.57"N, Longitude 89° 29' 30.34"W, respectively, in the Descriptive
Report. There were no DTONSs submitted to AHB for these features and
they have not been applied to the chart. These featuresarein close
proximity to a charted platform and each other. Present survey depthsin
theareaare 7 and 8 feet. These features were found by side scan sonar
and afinal least depth was not determined for either feature. Itis
recommended that an obstruction symbol and the note Obstns (Rep 2009)
are charted in Latitude 29° 25' 28.536"N, Longitude 89° 29' 21.979"W.
The Obstns label will cover both features.

Mame @Eon, ., Latitude Longitude Depth Acronym /
Obst,.,  Point 29-25-25,53586N  089-29-21,97952W MIMFOM add obstructions

D.1.2. Changed Features

a. An obstruction (uncovers) symbol and note charted in Latitude
29° 27' 56.000"N, Longitude 89° 26' 15.000"W originates with the present
survey as DTON #5, which was submitted directly to MCD. No further
investigation of thisitem was done by the field and the source of the item
isvisual sighting and side scan sonar. It isrecommended that the charted
obstruction (uncovers) symbol and note are deleted from the chart. Itis
further recommended that an Obstruction (uncovers) Rep 2009 symbol
and note are added in the present survey location of Latitude 29° 27"
56.000"N, Longitude 89° 26' 15.000"W. Thisobstructionislocated in
very close proximity to an uncharted offshore platform in Latitude 29° 27
55.762"N, Longitude 89° 26' 16.048"W. See aso Appendix I.

b. A dangerous 5 foot obstruction charted in Latitude 29° 26'
50.99"N, Longitude 89° 23' 59.000"W originates with the present survey
as DTON #2, which was submitted directly to MCD. No further



investigation of thisitem was done by the field and the source of the item
isside scan sonar. It isrecommended that the charted dangerous 5 foot
obstruction is deleted from the chart. It isfurther recommended that a
dangerous 5 foot obstruction and note Rep 2009 are added in the present
survey location. This obstruction islocated in very close proximity to two
charted offshore platforms. See also Appendix I.

D.1.5. Trends and Changeable Areas

The surveyor did not develop the six foot curve and hence the
recommended contour conforms to the survey limits as seen below:

a. Present survey depths compare within 3 to 7 feet with charted
hydrography to the north, where present survey depths are 7 to 9 feet in
areas with charted depths of 2 to 6 feet. The 6 foot contour has changed in
the vicinities of Little Battledore Island and Battledore Reef. The 6 foot
contour is conforming to the limits of the present survey.
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b. Present survey depths compare within 3 to 4 feet with charted
hydrography to the west, where present survey depthsare 7 to 9 feet in
areas with charted depths of 4 to 6 feet. The 6 foot contour now extends
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north at California Point instead of turning east. Again the 6 foot contour

is conforming to the limits of the present survey.
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c. To the southwest, present survey depths and charted depths
agree within 0 to 4 feet. Present survey depths of 6 to 10 feet arein areas

with charted depths of 4 to 12 feet.



d. To the south, present survey depths range from 4 to 12 feet in

areas with charted depths of 3 to 13 feet. Present survey depths and

charted depths agree within 0 to 3 feet.
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b. In addition to the listing in Appendix |1, aplatform in Latitude

29°2736.71712"N, Longitude 089°24'57.12768” W is not charted and

was not designated as a new platform by thefield. This platform was seen
in side scan sonar imagery collected during the present survey and

orthoimagery of the survey area. It isrecommended that this platform is

added to the chart and ENC in the present survey location.






c. Also, in addition to the listing in Appendix I1, a platformin
Latitude 29°27°04.22221” N, Longitude 089°24’ 11.60706" W is not
charted and was not designated as a new platform by thefield. This
platform was seen in side scan sonar imagery collected during the present
survey and orthoimagery of the survey area. It is recommended that this
platform is added to the chart and ENC in the present survey location.




d. See Appendix |1, Section D.1.D45 — D53, of this Report for a
listing of platforms which were found to no longer exist by the present
survey, visible inspection, sidescan sonar, multibeam investigation and/or
orthoimagery. It isrecommended that they be deleted from the chart and
ENC.

e. The following platforms were found to exist as charted by the
present survey, by visible inspection, sidescan sonar, multibeam
investigation and/or orthoimagery. It isrecommended that they be

retained as charted on the chart and ENC:

Platform Latitude

29-27-42.76800N
29-27-32.31720N
29-27-26.52480N
29-27-25.65360N
29-27-25.22880N
29-27-24.59520N
29-27-24.43680N
29-27-22.37400N
29-27-22.16160N
29-27-19.72800N
29-27-18.72360N
29-27-17.58600N
29-27-16.49880N
29-27-09.51480N
29-27-08.45640N
29-27-02.42640N
29-27-00.36360N
29-26-59.54280N
29-26-58.50960N
29-26-58.19280N
29-26-57.50520N
29-26-55.46760N
29-26-55.46760N
29-26-54.35880N
29-26-51.63360N
29-26-43.53720N
29-26-41.49960N
29-26-31.68600N
29-25-34.56120N
29-25-28.77960N

Platform Longitude

089-25-15.15720W
089-25-07.29840W
089-25-29.99640W
089-25-00.28560W
089-25-15.24720W
089-25-40.00080W
089-25-23.25720W
089-25-28.42680W
089-25-19.08480W
089-25-21.23040W
089-25-41.48400W
089-25-24.40560W
089-25-38.21880W
089-24-52.06320W
089-25-02.30880W
089-24-47.16720W
089-24-57.23280W
089-24-09.99000W
089-25-27.18480W
089-24-19.20600W
089-24-51.09480W
089-24-04.09320W
089-23-49.13160W
089-24-44.11440W
089-24-53.06040W
089-28-42.65760W
089-25-14.25000W
089-24-42.90480W
089-29-37.93920W
089-29-33.33840W

D.2.8. Danger to Navigation Reports

Ten (10) Dangers to Navigation were found during the present survey and
submitted by the field unit. It isrecommended that these features be added to the chart
and ENC as detailed in the Descriptive Report and Sections D.1.1., D.1.2., and Appendix
| of this report.



No Dangers to Navigation were found during processing of the survey in
AHB.

D.3. MISCELLANEQOUS

Chart compilation was done by Atlantic Hydrographic Branch personnel, in
Norfolk, Virginia. Compilation data will be forwarded to Marine Chart Division, Silver
Spring, Maryland. See Section D.1. of this report for alist of the Raster Chart and
Electronic Navigation Chart (ENC) used for compiling the present survey.

D.4. ADEQUACY OF SURVEY

The present survey is adequate to supersede the charted bathymetry within the
common area. Any features not specifically addressed either in the H-Cell, the Blue
Notes, or the H-Cell Report, should be retained as charted. Refer to the Descriptive
Report for further recommendations by the hydrographer.



APPROVAL SHEET
H11814

Initial Approvals:

The completed survey has been inspected with regard to survey coverage,
delineation of depth contours, disposition of critical depths, cartographic symbolization,
and verification or disproval of charted data. All revisions and additions made to the H-
Cdll files during survey processing have been entered in the digital data for this survey.
The survey records and digital data comply with National Ocean Service and Office of
Coast Survey requirements except where noted in the Descriptive Report and the
Evaluation Report.

All final products have undergone a comprehensive reviews per the Hydrographic
surveys Division Office Processing Manual and are verified to be accurate and complete
except where noted.

Q Deborah A. Bland
W . @/@Q 2010.07.15 10:29:16 -04'00'
Deborah A. Bland

Cartographer
Atlantic Hydrographic Branch

| have reviewed the H-Cédll files, accompanying data, and reports. This survey
and accompanying Marine Chart Division deliverables meet National Ocean Service
requirements and standards for products in support of nautical charting except where

noted.
o Richard T. Brennan

| am approving this document
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Approved:

Richard Brennan
Lieutenant Commander, NOAA
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