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Descriptive Report to Accompany Survey H12292
Project: OPR-O190-RA-11
Locality: West of Prince of Wales Island
Sublocality: Fortaleza Bay to Port Estrella
Scale: 1:20000
September 2011 - October 2011
NOAA Ship Rainier
Chief of Party: CDR Edward J. Van Den Ameele

A. Area Surveyed
The project area is bounded by Cape Addington from the north to Cape Bartolome south and extends to
the east of St. Ignace Island. This survey corresponds to sheet four of project OPR-O190-RA-11 in the
Project Instructions dated September 12, 2011 encompassing 26.7 square nautical miles from Fortaleza
Bay to Port Estrella. From the lighted buoy R "2" north of Cape Flores to the southern approach to Craig
is approximately 8.4 nautical miles. Bucareli Bay, a major passageway from the Gulf of Alaska to the
small town of Craig, is 4.5 nautical miles wide near the entrance to the Gulf and 7.7 nautical miles at the
confluence with Ulloa Channel to the north.

A.1 Survey Limits
Data was acquired within the following survey limits:
Northeast Limit

Southwest Limit

55.3719138889 N
133.241419444 W
Table 1: Survey Limits

55.2921111111 N
133.591788889 W
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Figure 1: Overview of Survey H12292
Survey Limits were acquired in accordance with the requirements in the Project Instructions and the HSSD.

A.2 Survey Purpose
The purpose of this survey is to provide contemporary hydrographic data to update National Ocean Service
(NOS) nautical charts.

A.3 Survey Quality
The entire survey is adequate to supersede previous data.
H12292 was completed according to the project instructions OPR-O190-RA-11 and the Field Procedures
Manual dated May 2011, with the exception of deviations noted in this report.
Data acquired on sheet H12292 meets complete multibeam coverage requirements in areas 20 meters and
deeper, including the 5 soundings per node data density requirements outlined in section 5.2.2.2 of the
HSSD. In near-shore areas shoaler than 20 meters, coverage was acquired to the 8 meter curve or shallower
using a combination of Reson 7125 and tilted Reson 8125 sonar systems. Data in these areas did not always
meet the 5 soundings per node requirement. The tilted Reson 8125 has a limited operational range and
acquires less data than the 7125, resulting in areas with sparser data density than the rest of the survey. The
tilted Reson 8125 was used in lieu of shoreline verification along most of the coastline due to the lack of
daytime shoreline windows in the dates of acquisition. On close examination, the CUBE surface generated
in these areas sufficiently represented the depths of the seafloor, and are adequate to supersede the depths on
the chart. The green in Figure 2 represents areas where the density of 5 soundings per node were met, while
2
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red areas have less than 5 soundings contributing to the node. The image in figure 3 is an example of an area
where the 5 soundings per node requirement was not met because the tilted Reson 8125 was used to acquire
data. To mitigate this in the future, data acquisition with the tilted 8125 will need to be conducted at a slower
speed to acquire enough data to meet the density requirement.

Figure 2: Overview of survey H12292 sounding density where
green passes and red fails the 5 soundings per node requirement

Figure 3: Tilted Reson 8125 data in Fortaleza Bay where the 5 soundings per node requirement was not met
(Green depicts areas with 5 or more soundings, and red depicts areas with 4 or fewer soundings per node)
Soundings from the red areas were not selected from charting.

A.4 Survey Coverage
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Figure 4: H12292 Survey limits and coverage (Charts 17405_1, 17406_1, and 17407_1)
Despite use of the tilted 8125 system, the 4 meter curve was not defined in certain areas alongshore. This gap
was often caused by the steep and rocky nature of the shoreline in these areas in addition to sea state causing
safety concerns. The presence of kelp throughout the near-shore areas of the survey area also hindered data
acquisition efforts since survey launches often used the seaward edge of thick kelp areas as the inshore
survey limit, irrespective of depth.
In areas where multibeam data was acquired on vegetation (Eel grass and kelp), soundings on vegetation
were rejected to more accurately represent the seafloor depths. Removal of soundings on kelp sometimes
created a holiday in the data. In these cases, the soundings on the kelp were rejected and a kelp point or area
symbol was digitized and attributed the Final Features HOB in CARIS Notebook.
Holidays created due to downslope shadowing were all located in the deeper sections of Bucareli Bay. In all
cases, the least depth of the area was ensonified, and these holidays will not affect the depths on the chart.
(See figures 6 and 7)
There are also several gaps in coverage visible in the 2 meter BASE surface in the near shore area between
Port San Antonio and Port Assumption. These are attributed to significant swell from the south inducing a
roll causing outer beam spreading, especially with the tilted 8125.
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Figure 5: Example of a holiday south of Port San Antonio due to kelp.

Figure 6: Subset showing holiday created from downslope shadowing
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Figure 7: Area of subset in figure 6
Several kelp point and area objects have been selected for charting in these areas.
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A.5 Survey Statistics
The following table lists the mainscheme and crossline acquisition mileage for this survey:
1101

2801

2802

2803

2804

S221

Total

SBES Mainscheme

0

0

0

0

0

0

0

MBES Mainscheme

4.44

107.36

89.26

36.69

54.49

38.02

330.26

Lidar Mainscheme

0

0

0

0

0

0

0

SSS Mainscheme

0

0

0

0

0

0

0

0

0

0

0

0

0

0

SBES/SSS Combo
Mainscheme

0

0

0

0

0

0

0

MBES/SSS Combo
Mainscheme

0

0

0

0

0

0

0

SBES/MBES
Combo Crosslines

0

13.5

2.5

0

0

0

16.0

Lidar Crosslines

0

0

0

0

0

0

0

HULL ID

SBES/MBES
Combo
LNM Mainscheme

Number of Bottom
Samples

7

Number of DPs

0

Number of Items Items
Investigated by Dive Ops

0
26.7

Total Number of SNM
Table 2: Hydrographic Survey Statistics
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The following table lists the specific dates of data acquisition for this survey:
Survey Dates
09/30/2011
10/03/2011
10/04/2011
10/06/2011
10/12/2011
10/14/2011
10/15/2011
10/16/2011
Table 3: Dates of Hydrography

A.6 Shoreline
Limited shoreline verification was not performed for survey H12292 due to the unavailability of any tide
windows for traditional shoreline verification. The tilted 8125 multibeam sonar system was used to detect
bottom features or objects near the shoreline. Nearshore areas that could be ensonified by partial or complete
multibeam coverage where features or shoals exist are given NOAA and S-57 attribution and are included
for submission as a CARIS Notebook H12292_Features.hob file.
The submmited HOB files were used in the compilation of this survey. During compilation, some
modifications were made to accommodate features at chart scale.

A.7 Bottom Samples
Seven recommended bottom samples locations were assigned in the project instructions but only five actual
samples were collected. At the other two sites, the bottom sampler was deployed but contained no sediment
sample after recovery (see figure #8). The sample locations and resultant S57 information are included in the
H12292 Features.hob file.

8

H12292

NOAA Ship Rainier

Figure 8: H12292 assigned bottom samples sites (green stars).
No samples were obtained at the two sites circled in green.
Five bottom samples are included in H12292 to be charted and twenty five were imported from the ENC
to be retained.

B. Data Acquisition and Processing
B.1 Equipment and Vessels
Refer to the Data Acquisition and Processing Report (DAPR) for a complete description of data acquisition
and processing systems, survey vessels, quality control procedures and data processing methods. Additional
information to supplement sounding and survey data, and any deviations from the DAPR are discussed in the
following sections.
B.1.1 Vessels
The following vessels were used for data acquisition during this survey:
Hull ID

2801

2802

2803

2804

S221

1101

LOA

28 feet

28 feet

28 feet

28 feet

231 feet

29 feet

3.5 feet

3.5 feet

3.5 feet

14 feet

2 feet

3.5 feet
Draft
Table 4: Vessels Used

Some of the data included as part of this survey was acquired on launch 1101 in May and June of 2009. It
was acquired in support of sheet H12031 as part of Rainier's Prince of Wales OPR-O190-RA-09 project. The
data was one swath width along the shore, and was insufficient to update the chart in such a small area (See
H12031_Correspondence.pdf in the supplemental correspondences folder). Rainier incorporated these data
into this current survey and is re-submitting it as part of sheet H12292.
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Correspondence is appended to this report.
B.1.2 Equipment
The following major systems were used for data acquisition during this survey:
Manufacturer

Model

Type

Rolls Royce, ODIM Brooke Ocean

MVP-200

Conductivity, Temperature
and Depth Sensor

Sea Bird Electronics

SBE-19 plus

Conductivity, Temperature
and Depth Sensor

Applanix

POS MV V4

Positioning and
Orientation System

Reson

7125

MBES

Kongsberg

EM 710

MBES

Reson

8125

MBES

SV 70 and 71

Sound Speed System

Reson
Table 5: Major Systems Used

B.2 Quality Control
B.2.1 Crosslines
Multibeam crosslines accounted for 16 nautical miles, comprising 5.1% of main scheme hydrography.
Finalized BASE surfaces were created using main scheme and crosslines from which a surface difference
was generated. In depths 80 meters and less, general agreement was within 0.2 meters. An exception to this
are some rocky areas covered the two southernmost lines in Bucareli Bay where differences on the order of
0.5 meters were seen.
In waters greater than 80 meters, more variability was seen in cross line comparison. At the north end of
Ulloa Channel cross-lines showed agreement to within of 0.5 meters in regions with moderate slope and 0.2
meters in the flat areas. In a few areas with extreme steep slopes, differences up to 4 meters were seen.
In the extremely deep areas (greater than 200 meters) of Bucareli Bay where the ship was used to collect
mainscheme data, cross-lines only showed agreement to 2 meters in areas with sparse data and 1 meter in
the relatively flat areas with higher data density. In areas with moderate slope and irregular, rocky bottom,
differences up to 5 meters were seen.
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Figure 9: Cross lines
Data is within specifications and is adequate to supersede charted data in the common area.
B.2.2 Uncertainty
The following survey specific parameters were used for this survey:
Measured

Zoning

0.0meters

0.095meters

0.01meters
Table 6: Survey Specific Tide TPU Values

0.12meters
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Hull ID

Measured - CTD

Measured - MVP

2804

3.0 meters/second

0.15 meters/second

2803

3.0 meters/second

0.15 meters/second

2802

3.0 meters/second

0.15 meters/second

2801

3.0 meters/second

0.15 meters/second

S221

3.0 meters/second

1101
0.5 meters/second
Table 7: Survey Specific Sound Speed TPU Values

Surface

0.05 meters/second
0.3 meters/second

The two tide uncertainty entries denoted above are differentiated by survey acquisition year. The first entry
applies to all data acquired in 2011 as part of H12292 and the second entry applies to data acquired on
launch 1101 in 2009. Data from Launch 1101 was acquired in 2009 as a part of Survey H12031, but was not
compiled for submission to MCD for charting (See email in supplemental correspondence) . These data are
therefore being submitted with this survey.
The uncertainty values that were originally assigned to the data acquired by 1101 were not changed,
however, TPU was recalculated prior to data submission. Caris corrected their TPU calculations for the
uncertainty of soundings generated by tilted sonars in their August 2009 release of HIPS and SIPS 7.0
(See supplemental correspondence folder). A comparison of uncertainty values calculated before the
TPU calculation correction and after the TPU calculation correction showed that the new calculation
had uncertainty values commensurate with the contemporary tilted 8125 data and were much lower than
previously calculated. Soundings had an average of uncertainty of 0.3 meters after using the corrected TPU
calculations versus a 1.5 meter uncertainty when calculated in 2009.
Uncertainty values of submitted, finalized grids are calculated in CARIS using the "Greater of the Two" of
Total Propagated Uncertainty (TPU) and standard deviation (scaled to 95%). The uncertainty of all finalized
grids fall within allowable IHO levels. This was shown by creating a child layer of the comparison of final
uncertainties to IHO Order 1 and 2 allowable errors in each of the five finalized surfaces in CARIS HIPS
based on the depth range guide in the NOS Specifications and Deliverables.
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Figure 10: IHOness graphic, green means that the sounding meet IHO Order 1.
Data is within specifications and is adequate to supersede charted data in the common area. Emails
correspondance are appended to this report.
B.2.3 Junctions
Four junction comparisons were completed for H12292. One junctioning survey was acquired concurrently
with this survey, and the other three were completed in 2009. Depth comparisons were done by using the
cursor information function to display depths from the overlapping 8 meter BASE surfaces near nadir.
The following junctions were made with this survey:
Registry
Number

Scale

Year

Field Unit

Relative
Location

H12289

1:20000

2011

NOAA Ship RAINIER

NW

H12030

1:20000

2009

NOAA Ship RAINIER

NE

H12031

1:20000

2009

NOAA Ship RAINIER

E

2009

NOAA Ship RAINIER

W

H12032
1:20000
Table 8: Junctioning Surveys
H12289

Survey H12289 was acquired concurrently with H12292 during project OPR-O190-RA-11 and junctions
along the northwestern edge of H12292, in depths greater than 20 meters. The junction of these two surveys
was visually inspected in Caris HIPS using the hovering curser depth display on two simultaneously opened
CUBE surfaces. A comparison of depths between 20 and 40 meters are within 0.1 meters. In depths between
40 and 80 meters, a comparison between depths showed differences up to 0.2 meters. In depths 80 meters
and deeper the comparison is within 0.5 meters.
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Figure 11: Junction between H12292 and H12289
H12292 junctions with survey H12289 to the N. An adjoining portion of H12289 will be compiled with
this during compilation.
H12030
Survey H12030 was completed by the NOAA ship Rainier in 2009 and junctions with H12292 along the
northeastern edge. Depths compared well and differences were less than 0.3 meters.

Figure 12: Junction between H12292 and H12030
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H12031
Survey H12031 was completed during project OPR-O190-RA-09 by the NOAA ship Rainier and junctions
with H12292 on the eastern edge of Bucareli Bay, off Suemez Island. Depths compared well and differences
were less than 0.4 meters.

H12032

Figure 13: Junction between H12292 and H12031

Survey H12032 was completed concurrently with H12031 and H12030 during project OPR-O190-RA-09
and junctions with H12292 on the western bank of Bucareli Bay at the mouth of Port Asumcion. On the
relatively gentle slope in the near-shore (1-20m deep) waters, depths compared within 0.1 meters. In waters
20-60 meters deep, depths compared within 0.3 meters. Beyond 60 meters the slope steepens until the
relatively flat bottom of Bucareli Bay is reached at ~210 meters. On this steep slope depth differences up to 4
meters were seen although 2m differences were more common.
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Figure 14: Junction between H12292 and H12032.
B.2.4 Sonar QC Checks
Sonar system quality control checks were conducted as detailed in the quality control section of the DAPR.
B.2.5 Equipment Effectiveness
B.2.5.1 Navigation Time Latency for Tilted Reson 8125 Sonar

The tilted Reson 8125 data quality was affected by an inconsistent time latency. In most areas, the latency
was resolved using Caris' multibeam calibration tool, with the navigation time latency being updated for
every line in the Caris HVF. This resolved most of the artifacts in the data, but on some longer lines it was
insufficient to completely remove the artifacts due to timing. In the lines where the timing error was unable
to be removed, the errors were reduced as much as possible by applying a latency value that corrected the
largest part of the line. Figure 15 gives an example of launch-day 2803-279 line number 2313 showing the
effects of applying latency values to the data, while Figure 16 shows all of the lines and the latency values
that have been applied. Once all of the time latency values were determined and applied, all 8125 data met
the quality standards outlined in the NOS Hydrographic Specifications and Deliverables, May 2011.
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Figure 15: An example of latency values and the effects on the data for launch-day 2803-279 and line 2313.

Figure 16: Launch 2803 latency corrections by line (highlighted in red box).
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Data is within specifications and is adequate to supersede charted data in the common area.
B.2.6 Factors Affecting Soundings
B.2.6.1 Sparse Data Due to Kelp

Near-shore data collection with the tilted 8125 sonar was at times hindered by thick kelp. The resultant
sparse data coverage can be attributed to the rejection of spurious soundings in CARIS HIPS 2D subset
editor.

Figure 17: Kelp, the rejected gray colored soundings, as seen in
CARIS HIPS 2D subset editor (between Pt Quemada and Pt San Jose).
B.2.6.1 Surface Sound Speed Values

Surface sound speed values measured by the SVP 71 did not compare well to the sound speed profiles
acquired by the SBE-19 plus CTD on day number 289 by launch 2802 in the upper right arm of Port San
Antonio. This issue was noticeable in the 1 meter BASE surface generated in this area. In subset mode, the
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across track profiles of each line look like "frowns" indicating there is freshwater mixing. The difference
in surface sound speed measurements is 30 meters per second from launch-day 2802-289 to launch-day
2801-287 in the upper right arm of Port San Antonio.
In the first attempt to solve this problem, the Hydrographer tried applying alternate casts to see if the data
improved and it did not. In order to address these sound velocity issues, the Hydrographer, where possible,
rejected soundings obviously in error on the outer beams in error in an attempt to produce CUBE surfaces
that best represent the seafloor. This technique helped to reduce, but did not eliminated, this sound velocity
artifact.

Figure 18: Sound speed artifacts visible in the BASE surface
(x5 exaggeration) and the 2-d editor view showing SV "frowns".
Data is within specifications and is adequate to supersede charted data in the common area.
B.2.7 Sound Speed Methods
Sound Speed Cast Frequency: Sound speed profiles were acquired using the SBE-19 plus CTD's at discrete
locations within the survey area at least once every four hours, or when surveying in a new area. During
multibeam data acquisition on the ship, sound speed profiles were acquired every 15 minutes using the
Rolls Royce ODIM Brooke Ocean MVP-200. The profiles were used in CARIS HIPS to apply sound speed
correctors to all launch and ship lines using the "Nearest In Distance Within Time (4 hours)" method.

Data is within specifications and is adequate to supersede charted data in the common area.
B.2.8 Coverage Equipment and Methods
All Equipment and survey methods were used as detailed in the DAPR.
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B.3 Echo Sounding Corrections
B.3.1 Corrections to Echo Soundings
All data reduction procedures conform to those detailed in the DAPR
TrueHeave did not apply to one line in the survey: Vessel 2802_Reson7125_HF_512, DN 289, Line
2802_2011RA2892051. During data acquisition, there was an error on the POSView screen stating there was
an IMU problem. The boat crew stopped logging data, fixed the problem and re-started a POSPac file. They
did not wait long enough before starting to acquire the next multibeam line (See acquisition log), resulting in
an error applying TrueHeave. An examination of the data from that line in comparison to the adjacent data
shows that the lack of applied TrueHeave did not create a heave artifact or reduce data quality.
B.3.2 Calibrations
All sounding systems were calibrated as detailed in the DAPR.

B.4 Backscatter
Backscatter data was acquired, but was not formally processed by Rainier personnel. However, periodic spot
checks were performed to ensure backscatter quality. This data was sent to NGDC for archival.

B.5 Data Processing
B.5.1 Software Updates
The following software updates occurred after the submission of the DAPR:
Manufacturer

Name

Version

Service Pack

Hotfix

Installation
Use
Date

Notebook

3.1

1

3

10/10/2011

Acquisition
and
Processing

Caris
HIPS/SIPS
Table 9: Software Updates

7.1

0

3

10/10/2011

Processing

Caris

The following Feature Object Catalog was used: NOAA profile

B.5.2 Surfaces
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The following CARIS surfaces were submitted to the Processing Branch:
Surface Name

Surface Type

Resolution

Depth Range

Surface
Parameter

Purpose

H12292_1m

CUBE

1 meters

-4 meters 20 meters

NOAA_1m

Complete
MBES

H12292_2m

CUBE

2 meters

18 meters 40 meters

NOAA_2m

Complete
MBES

H12292_4m

CUBE

4 meters

36 meters 80 meters

NOAA_4m

Complete
MBES

H12292_8m

CUBE

8 meters

72 meters 160 meters

NOAA_8m

Complete
MBES

H12292_16m

CUBE

16 meters

144 meters 400 meters

NOAA_16m

Complete
MBES

H12292_1m_Final

CUBE

1 meters

-4 meters 20 meters

NOAA_1m

Complete
MBES

H12292_2m_Final

CUBE

2 meters

18 meters 40 meters

NOAA_2m

Complete
MBES

H12292_4m_Final

CUBE

4 meters

36 meters 80 meters

NOAA_4m

Complete
MBES

H12292_8m_Final

CUBE

8 meters

72 meters 160 meters

NOAA_8m

Complete
MBES

H12292_16m_Final

CUBE

16 meters

144 meters 350 meters

NOAA_16m

Complete
MBES

H12292_Final_Combined_16m

CUBE

16 meters

-4 meters 350 meters

NOAA_16m

Complete
MBES

Table 10: CARIS Surfaces
Data processing procedures conform to those detailed in the DAPR.

A 16 meter combined base surface was created during office processing and certification and used as the
basis of chart compilation.
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C. Vertical and Horizontal Control
The vertical datum for this project is Mean Lower-Low Water (MLLW). The operating National Water
Level Observation Network (NWLON) primary tide station in Sitka, AK (9451600), served as control for
datum determination and as the source for water level reducers for survey H12292. A complete description
of the vertical and horizontal control for this survey can be found in the accompanying OPR-O190-RA-11
Horizontal and Vertical Control Report (HVCR), submitted under separate cover.

C.1 Vertical Control
The vertical datum for this project is Mean Lower Low Water.
Standard Vertical Control Methods Used:
Discrete Zoning

The following National Water Level Observation Network (NWLON) stations served as datum control for
this survey:
Station Name

Station ID

Sitka, AK
Table 11: NWLON Tide Stations

945-1600

The following subordinate water level stations were established for this survey:
Station Name

Station ID

Block Island
Table 12: Subordinate Tide Stations

945-0406

File Name

Status

9451600.tid
Table 13: Water Level Files (.tid)

Final Approved

File Name

Status

O190RA2011CORP.zdf
Table 14: Tide Correctors (.zdf or .tc)

Final
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A request for final approved tides was sent to N/OPS1 on 10/16/2011. The final tide note was received on
10/28/2011.
Tide note is appended to this report.
One tide station was established for project OPR-O190-RA-11, Block Island, AK (9450406). This was
a reoccupation of a historic station in the vicinity of the Block Island light and day mark. Spikes in the
observed tide data and inconsistent staff observations were eventually traced to movements of the unsecured
orifice after the initial installation and a later unsuccessful repair attempt. The resultant tidal data was
determined to be unsalvageable and no data from this gauge were used to determine tidal correctors.
Water level data were based on data collected at station 9451600, Sitka, AK, and preliminary zoning was
used as provided by COOPS. Preliminary tide zones were accepted as final, and final tides were applied to
all data.

C.2 Horizontal Control
The horizontal datum for this project is North American Datum of 1983 (NAD83).
The following PPK methods were used for horizontal control:
Single Base
In conjunction with this project, a GPS base station was established by Rainier personnel on Pigeon Island
located near the western entrance of Port Real Marina. Vessel kinematic data were post-processed using
Applanix POSPac processing software, POSGNSS processing software and Single Base processing methods
described in the DAPR. Smoothed Best Estimate of Trajectory (SBET) and associated error (RMS) data
were applied to all data.
The POSPac file acquired on 2801 (RA-4) on DN279 had several gaps in GNSS navigation and GNSS
observables. As a result, the file could not be post processed, and SBETS and RMS files are not applied to
data acquired on that day.

The following user installed stations were used for horizontal control:
HVCR Site ID

Base Station ID

Pigeon Island
Table 15: User Installed Base Stations

n/a

Differential GPS was used real time, primarily for vessel navigation, in addition to serving as a backup
method of positioning in the event of user-installed positioning data failure.
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The following DGPS Stations were used for horizontal control:
DGPS Stations
Level Island 295kHz
Table 16: USCG DGPS Stations

D. Results and Recommendations
D.1 Chart Comparison
D.1.1 Raster Charts
The following are the largest scale raster charts, which cover the survey area:
Chart

Scale

Edition

Edition Date

LNM Date

NM Date

17405

1:40000

16

10/2008

10/25/2011

10/29/2011

17406

1:40000

7

02/2004

10/25/2011

10/29/2011

17407

1:40000

15

11/2003

10/25/2011

10/29/2011

17

03/2007

10/25/2011

10/29/2011

17400
1:229376
Table 17: Largest Scale Raster Charts
17405

Chart comparison procedures were followed as outlined in section 4.5 of the FPM and section 8.1.3-D.1 of
the HSSD, utilizing CARIS HIPS and Notebook software programs.
Chart 17405 (1:40,000) covers most of the eastern half of survey H12292 in Ulloa Channel with the
exception of the southwestern edge where it forms a junction with chart 17407 (Figure 19). The western half
of survey H12292 is covered by chart 17406. During acquisition and subsequent processing it was noted
that significant discrepancies exist between chart 17405 and charts 17406 and 17407. Chart 17405 depicts
shoreline features from this survey more accurately than charts 17406 and 17407 in common areas (Figures
20 and 21). It looks as if shoreline updates from RSD were applied to chart 17405 but not to charts 17406
and 17407.
ENC US5AK4BM covers the easternmost area of the survey and matches raster chart 17405. The
comparison to chart 17405 is also valid for this ENC.
Surveyed soundings are generally shoaler than charted depths in areas where they differ by more than 1
fathom. The most egregious difference occurs near the entrance to Port Estrella, west of Pt Providence,
where an 8 fathom sounding is found in the vicinity of a charted 11 fathom depth. A charted 3 fathom
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contour next to lighted buoy R"2" is 25 meters further north than surveyed soundings indicate. Two shallow
areas south of Pt Providence are represented on the chart; however the surveyed soundings are 1 to 1 ½
fathoms shoaler. Along the southern shore of Port Estrella between the 3 and 5 fathom contours there is a 0
fathom sounding (Figure 22).
Significant differences between charted 17405 depth contours and surveyed soundings and contours exist.
The charted 3, 5, and 10 fathom contours are compared to surveyed contour lines near lighted buoy R"2",
inside Port Estrella, and the offshore reef north of Pt Cangrejo. In figures 23-25, the black line represents
the 5 fathom contour while the thinner red line is the 10 fathom contour generated from surveyed soundings.
In each case the discrepancies are shown by red arrows indicating the shift between chart 17405 and survey
H12292 contour lines.
Likewise, the 50 fathom contour of chart 17405 did not compare well to surveyed soundings and contours in
offshore areas. In figures 26-28, the charted 50 fathom contour is compared to surveyed soundings and the
orange 40 fathom contour line. In each area the red arrows show the offset between the surveyed contours
and the charted 50 fathom contour.

Figure 19: A sketch of the charts compared to H12292
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Figure 20: A shift between charts 17405 (solid) and 17407 (transparent) and CSF shoreline (red).
Note the shifted position of the island and the four rocks on 17405 verses the three rocks on 17406.

Figure 21: A shift between charts 17405 (solid) and 17406 (transparent) and CSF
shoreline (red). Note the rock on 17405 and the CSF shoreline but missing from 17406.

26

H12292

NOAA Ship Rainier

Figure 22: Discrepancies between charted (17405) depths and surveyed soundings

Figure 23: The discrepancies between the charted (17405) 5 and 10 fathom
contour lines and surveyed contours, black and red contours respectively.
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Figure 24: Discrepancies between the charted (17405) 3 and 5
fathom contours and the surveyed contour lines in Port Estrella

Figure 25: The discrepancies between charted (17405) 5 and 10
fathom contours and surveyed contour lines near Pt Cangrejo
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Figure 26: Offshore areas where the charted (17405) 50 fathom contour does
not agree with surveyed soundings and the 40 fathom contour line (orange)

Figure 27: Offshore areas where the surveyed 40 fathom contour
line (orange) crosses the charted (17405) 50 fathom contour
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Figure 28: Charted (17405) 50 fathom contour discrepancies in Ulloa
Channel between surveyed soundings and 40 fathom contour line (orange)
Differences between raster charts were also observed during compilation, but disregarded. ENCs
contained greater detail and were more up to date, as such compilation of data was done relative to ENCs.
Discrepancies between RNCs has been reported to NOAA's Marine Chart Division for resolution.
17406
Chart 17406 (1:40,000) covers the survey area from the southwestern edge of the sheet near Fortaleza Bay
to Pt Cangrejo where it junctions with charts 17405 and 17407. Overall, this chart shows good agreement
with surveyed soundings and contours with the exception of a few areas near Pt Maria and the upper arms in
Port San Antonio. CSF shoreline agrees well with the chart in the northern section but gradually worsen to a
~35m shift to the south.
ENC US5AK4CM covers the western area of the survey and coincides with raster 17406. Although there
are discrepancies between the shoreline of this ENC and 17406 (the ENC shoreline has been updated and
matches the CSF), the depths and contours on the ENC match the raster and the comparison that follows is
valid for the ENC.
Differences between the charted (17406) 5 and 10 fathom contours and the surveyed soundings and contours
are shown in figures 29-33. The surveyed 10 fathom contour (red line) off of Pt Maria does not agree
with the chart (17406) shown in figure 29 with differences denoted by red arrows. The 10 fathom contour
around the offshore reef near the entrance to Port San Antonio has shifted slightly with respect to chart
(17406) shown in figure 30. Inside Port San Antonio the surveyed soundings and contours show that there
is consistent shoaling that has occurred since the chart (17406) was updated (Figure 31). The diminished 5
fathom contour as surveyed in both arms of Port San Antonio is shown in black against the charted 5 fathom
contours (Figures 32 and 33).
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Figure 29: Differences between the charted (17406) 10 fathom
contour and surveyed 10 fathom contour line (red) off of Pt Maria.

Figure 30: Surveyed soundings and 10 fathom contour line (red) shows
the extents of the offshore reef near the entrance to Port San Antonio.
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Figure 31: Shoaling inside of Port San Antonio, shown as a comparison between
charted (17406) 5 and 10 fathom contours and surveyed soundings and contours

32

H12292

NOAA Ship Rainier

Figure 32: Diminished 5 fathom contour as surveyed in the upper arm of Port San Antonio
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Figure 33: Diminished 5 and 10 fathom contours as surveyed in the lower arm of Port San Antonio
17407
Chart 17407 (1:40,000) overlaps chart 17405, covering the survey sheet limits in Ulloa Channel with the
exception of the northern edge. Comparatively, chart 17407 is not as detailed and is only mentioned in
this report for reference. As an example, the 50 fathom contour is absent from chart 17407. All of the
discrepancies noted under chart 17405 between the surveyed soundings and contours apply to chart 17407 as
well. CSF shoreline agreement with chart is inconsistent, matching fairly well in some areas and showing up
to a 35m shift to the south in others.
17400
Chart 17400 (1:229,376), Dixon Entrance to Chatham Strait, is the smallest scale chart available that covers
the entire project area. Due to the coarse resolution of this chart it was not used during data acquisition and is
only mentioned in this report as a reference.
Depths on the chart compare to surveyed soundings within 1 meter in areas 100 meters and deeper. In
several areas charted depths are deeper than surveyed soundings. In a rocky area west of Pt Arboleda in
Bucareli Bay an 11 fathom sounding was found in the vicinity of a 19 fathom charted depth (Figure 34).
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Approximately 2 miles northeast of Port Santa Cruz the charted 50 fathom contour needs to be moved east
125 meters to encompass all of the shoal peaks in that area (Figure 35). In Port Estrella approximately 0.95
miles southeast of the lighted buoy there is a surveyed 4 fathom shoal in the vicinity of a charted 9 fathom
depth (Figure 36). On the southwestern edge of Bucareli Bay near Fortaleza Bay the 50 fathom contour is
150 meters further offshore of the surveyed 50 fathom contour (Figure 37). Similarly, along the southwestern
edge of Ulloa Channel the 10 fathom contour is 300 meters further offshore of the surveyed contour limit
(Figure 38).
The hydrographer recommends updating the chart with the surveyed soundings and contours that more
accurately represent the shoals.

Figure 34: An 11 fathom sounding was surveyed near the charted (17400) 19 fathom depth
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Figure 35: The charted (17400) 50 fathom contour is misaligned with respect to the surveyed soundings

Figure 36: A charted (17400) 9 fathom depth in the vicinity of a surveyed 4 fathom sounding
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Figure 37: The charted (17400) 50 fathom contour near Fortaleza Bay as compared to surveyed soundings

Figure 38: The charted (17400) 10 fathom contour as compared to surveyed soundings
D.1.2 AWOIS Items
Number of AWOIS Items Addressed: 1
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Number of AWOIS Items Not Addressed: 0
One AWOIS item fell within the bounds of survey H12292, a maritime boundary claim (AWOIS #53605).
Within the 200m radius search assigned to AWOIS #53605 no point feature could be identified, but the
MLLW line was detected at the extreme outer edge of MBES coverage. At the furthest offshore point which
is dry at MLLW, defining the maritime boundary claim, a 0-meter depth contour was added to the H12292
Caris Notebook shoreline file and attributed as a maritime boundary claim AWOIS item.

Figure 39: The search radius of AWOIS #53605 and the position
of the depth contour created to define a maritime boundary claim.
AWOIS report appended to this report.
D.1.3 Charted Features
No charted items were located within sheet H12292 survey limits.
D.1.4 Uncharted Features
No uncharted items were found during data acquisition within sheet H12292 survey limits.
D.1.5 Dangers to Navigation
No Danger to Navigation Reports were submitted for this survey.
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D.1.6 Shoal and Hazardous Features
Thee are no significant shoal or hazardous features within sheet H12292 survey limits.
D.1.7 Channels
There is a designated pilot boarding area in Bucareli Bay within the survey sheet limits. No vessels were
observed taking on pilots during survey operations in the area. Survey soundings are in agreement with the
charted depths in the area which are greater than 100 fathoms.

Figure 40: Pilot Boarding symbol with surveyed soundings on Chart 17406

D.2 Additional Results
D.2.1 Shoreline
Limited shoreline verification tide windows were not available during the times of hydrography. Features
provided in the Composite Source File that could be verified by partial or complete multibeam coverage
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were addressed. Modifications to features are done in CARIS Notebook HOB files and are labeled
H12292_Features.
Shoreline verification using just partial multibeam coverage required a modification of the standard analysis
techniques. Below are several examples of the methods used to analyze the available shoreline data. These
three examples are by no means and inclusive list of all shoreline recommendations, see the CARIS
Notebook HOB files labeled H12292_Features for all recommendations.
Although the tilted 8125 system cannot determine the exact position or height of assigned rocks, the
bathymetry produced can show that a rock is likely present in the charted location. Figure #41 shows a
scalloped shaped hole of missing coverage alongshore corresponding to the charted position of the rock in
question. The contours present also show the typical bull’s-eye pattern of either a pinnacle or rock. In this
case the remark was made that although the rock is inshore of the NALL, it is likely present even though
coverage found neither the exact position nor height of the rock. A recommendation to retain the rock as
charted was also made but the description of “Not Addressed” was used since “Retain” implies that the rock
was actually seen and verified in the field but no edits were made.
Figure #42 shows an example where two assigned rocks could not be verified using just the bathymetry.
In both cases the rocks are inshore of the NALL, and although shoaling can be seen in the bathymetry no
deviation in the coverage around the rock is evident. In this case, for both rocks, a remark of “inshore of the
NALL” was made and the description of “Not Addressed” was used.
Finally, figure #43 shows an example where one assigned rock had its position shifted based on partial
multibeam coverage. The original position of the rock (arrow #1) was disproved with complete coverage and
flagged “Delete”. A new position of the rock (arrow #2) was selected ~35m to the northwest in a multibeam
coverage hole caused but the launch skirting around a feature. A recommendation was made to position a
rock (height unknown) in the surveyed position.
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Figure 41: Rock inshore of NALL and recommended for
retention, 0.72 nautical miles south of Pt. St. Boniface.

Figure 42: Two rocks inshore of the NALL, 0.46 nautical miles south of Pt. St. Boniface.

Figure 43: Position change for charted rock recommended, just off of Pt. San Roque
Concur with the hydrographers recommendations for these 3 examples (Fig. 41,42and 43). In addition,
the submmited HOB files were used in the compilation of this survey. During compilation, some
modifications were made to accommodate features at chart scale. Chart features as depicted in H12292.
D.2.2 Prior Surveys
No prior surveys were found covering survey H12292 sheet limits.
D.2.3 Aids to Navigation
No ATONS are located within survey H12292 sheet limits.
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D.2.4 Overhead Features
There are no overhead features within survey H12292 sheet limits.
D.2.5 Submarine Features
The cable area within the survey sheet limits was ensonified by complete multibeam echosounder and no
features resembling a cable were found.

Figure 44: Cable areas within H12292 survey limits
Cable areas are recommended to be retained as charted.
D.2.6 Ferry Routes and Terminals
There are no ferry routes within survey H12292 sheet limits and none were observed to be operating in the
area.
D.2.7 Platforms
There are no platforms within survey H12292 sheet limits.
D.2.8 Significant Features
There were no significant features found while surveying within H12292 sheet limits.
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D.2 Construction and Dredging
There are no planned construction or dredging projects within survey H12292 sheet limits.
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E. Approval Sheet
As Chief of Party, Field operations for this hydrographic survey were conducted under my direct
supervision, with frequent personal checks of progress and adequacy. I have reviewed the attached survey
data and reports.
All field sheets, this Descriptive Report, and all accompanying records and data are approved. All records are
forwarded for final review and processing to the Processing Branch.
The survey data meets or exceeds requirements as set forth in the NOS Hydrographic Surveys and
Specifications Deliverables Manual, Field Procedures Manual, Standing and Letter Instructions, and all HSD
Technical Directives. These data are adequate to supersede charted data in their common areas. This survey
is complete and no additional work is required with the exception of deficiencies noted in the Descriptive
Report.

Report Name
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2011-12-16
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2011-11-16
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2012-04-04
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CDR Edward J. Van
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06/29/2012

LT Olivia Hauser, NOAA
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07/02/2012

HCST, James Jacobson
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07/02/2012

HSST, Jennifer Wilson
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Survey Technician /
Sheet Manager

07/02/2012

Signature

F. Table of Acronyms
Acronym

Definition

AFF

Assigned Features File

AHB

Atlantic Hydrographic Branch

AST

Assistant Survey Technician

ATON

Aid to Navigation

AWOIS

Automated Wreck and Obstruction Information System

BAG

Bathymetric Attributed Grid

BASE

Bathymetry Associated with Statistical Error

CO

Commanding Officer

CO-OPS

Center for Operational Products and Services

CORS

Continually Operating Reference Staiton

CTD

Conductivity Temperature Depth

CEF

Chart Evaluation File

CSF

Composite Source File

CST

Chief Survey Technician

CUBE

Combined Uncertainty and Bathymetry Estimator

DAPR

Data Acquisition and Processing Report

DGPS

Differential Global Positioning System

DP

Detached Position

DR

Descriptive Report

DTON

Danger to Navigation

ENC

Electronic Navigational Chart

ERS

Ellipsoidal Referenced Survey

ERZT

Ellipsoidally Referenced Zoned Tides

FOO

Field Operations Officer

FPM

Field Procedures Manual

GAMS

GPS Azimuth Measurement Subsystem

GC

Geographic Cell

GPS

Global Positioning System

HIPS

Hydrographic Information Processing System

HSD

Hydrographic Surveys Division

HSSDM

Hydrographic Survey Specifications and Deliverables Manual

Acronym

Definition

HSTP

Hydrographic Systems Technology Programs

HSX

Hypack Hysweep File Format

HTD

Hydrographic Surveys Technical Directive

HVCR

Horizontal and Vertical Control Report

HVF

HIPS Vessel File

IHO

International Hydrographic Organization

IMU

Inertial Motion Unit

ITRF

International Terrestrial Reference Frame

LNM

Local Notice to Mariners

LNM

Linear Nautical Miles

MCD

Marine Chart Division

MHW

Mean High Water

MLLW

Mean Lower Low Water

NAD 83

North American Datum of 1983

NAIP

National Agriculture and Imagery Program

NALL

Navigable Area Limit Line

NM

Notice to Mariners

NMEA

National Marine Electronics Association

NOAA

National Oceanic and Atmospheric Administration

NOS

National Ocean Service

NRT

Navigation Response Team

NSD

Navigation Services Division

OCS

Office of Coast Survey

OMAO

Office of Marine and Aviation Operations (NOAA)

OPS

Operations Branch

MBES

Multibeam Echosounder

NWLON

National Water Level Observation Network

PDBS

Phase Differencing Bathymetric Sonar

PHB

Pacific Hydrographic Branch

POS/MV

Position and Orientation System for Marine Vessels

PPK

Post Processed Kinematic

PPP

Precise Point Positioning

PPS

Pulse per second

Acronym

Definition

PRF

Project Reference File

PS

Physical Scientist

PST

Physical Science Technician

RNC

Raster Navigational Chart

RTK

Real Time Kinematic

SBES

Singlebeam Echosounder

SBET

Smooth Best Estimate and Trajectory

SNM

Square Nautical Miles

SSS

Side Scan Sonar

ST

Survey Technician

SVP

Sound Velocity Profiler

TCARI

Tidal Constituent And Residual Interpolation

TPU

Total Porpagated Error

TPU

Topside Processing Unit

USACE

United States Army Corps of Engineers

USCG

United Stated Coast Guard

UTM

Universal Transverse Mercator

XO

Exectutive Officer

ZDA

Global Positiong System timing message

ZDF

Zone Definition File

H12292 AWOIS REPORT
Registry Number:

H12292

State:

Alaska

Locality:

West of Prince of Wales Island

Sub-locality:

Fortaleza Bay to Port Estrella

Project Number:

OPR-O190-RA-11

Survey Date:

10/16/2011

Charts Affected
Number

17405

Edition

16th

Date

10/01/2008

Scale (RNC)

RNC Correction(s)*

1:40,000 (17405_1)

USCG LNM: 10/23/2007 (04/27/2010)
CHS NTM: None (10/30/2009)
NGA NTM: None (05/08/2010)

17407

15th

11/01/2003

1:40,000 (17407_1)

USCG LNM: 08/07/2007 (04/27/2010)
CHS NTM: None (10/30/2009)
NGA NTM: None (05/08/2010)

17400

17th

03/01/2007

1:229,376 (17400_1)

[L]NTM: ?

16016

21st

10/01/2007

1:969,756 (16016_1)

[L]NTM: ?

531

24th

07/01/2007

1:2,100,000 (531_1)

[L]NTM: ?

500

8th

06/01/2003

1:3,500,000 (500_1)

[L]NTM: ?

501

12th

11/01/2002

1:3,500,000 (501_1)

[L]NTM: ?

530

32nd

06/01/2007

1:4,860,700 (530_1)

[L]NTM: ?

50

6th

06/01/2003

1:10,000,000 (50_1)

[L]NTM: ?

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

Features
No.

Name

Feature
Type

Survey
Depth

Survey
Latitude

Survey
Longitude

AWOIS
Item

1.1

US 0000003163 00001

GP

[None]

55° 21' 05.9" N

133° 16' 57.8" W

---

Generated by Pydro v12.9(r3534) on Mon Nov 26 19:13:57 2012 [UTC]
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1 - Item Data

1.1) US 0000003163 00001 / Non-UNKNOWN_Features.000
Survey Summary
Survey Position:

55° 21' 05.9" N, 133° 16' 57.8" W

Least Depth:

[None]

TPU (±1.96σ):

THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp:

2011-289.00:00:00.000 (10/16/2011)

Dataset:

Non-UNKNOWN_Features.000

FOID:

US 0000003163 00001(022600000C5B0001)

Charts Affected:

17405_1, 17407_1, 17400_1, 16016_1, 531_1, 500_1, 501_1, 530_1, 50_1

Remarks:
MLLW based on MBES bathymetry for maritime boundary investigation (AWOIS Item #53605)

Feature Correlation
Source

Feature

Range

Azimuth

Status

Non-UNKNOWN_Features.000

US 0000003163 00001

0.00

000.0

Primary

Hydrographer Recommendations
The reported position is the seaward most point of the surveyed zero water line in support of the maritime
boundary claim.

S-57 Data
Geo object 1:

Land area (LNDARE)

Attributes:

SORDAT - 20111016
SORIND - US,US,graph,H12292

Office Notes
Point reported is seaward most point of the surveyed zero water line.
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Feature Images

Figure 1.1.1
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Untitled
From
View message header detail Karen Hart <karen.hart@caris.com>
Sent
Thursday, December 8, 2011 10:28 am
To
Olivia Hauser <Olivia.Hauser@noaa.gov>
Cc
Bcc
Subject
TPU on a tilted head 8125
Hi Olivia,
I thought it might just be easier to email you this info since I have a few
references. That fix for computing TPU from a tilted head 8125 was released with
version 7.0 (August 2009). In case you're interested, the SR that tracks this is:
http://support.caris.com/Helpdesk/VSRD.cfm?SR=00802013.
Cheers,
Karen
-Karen Hart
Senior Hydrographic Consultant
CARIS
415 N Alfred Street
Alexandria VA 22314
United States
Tel: +1.703.299.9712
Fax: +1.703.299.9715
www.caris.com
Join us for CARIS 2012 — Exploration and Discovery
June 25–28, 2012, Vancouver, British Columbia, Canada
Visit www.caris.com/caris2012 for details today
Connect with CARIS
Twitter LinkedIn FaceBook YouTube
Download your free copy of CARIS Easy View today!
www.caris.com/easyview
_________________________________________________________________________
This email and any files transmitted with it are confidential and intended only for
the addressee(s). If you are not the intended recipient(s) please notify us by email
reply. You should not use, disclose, distribute or copy this communication if
received in error.
Any views or opinions expressed in this email are solely those of the author and do
not necessarily represent those of the company. No binding contract will result from
this email until such time as a written document is signed on behalf of the company.
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UNITED STATES DEPARMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Ocean Service
Silver Spring, Maryland 20910

TIDE NOTE FOR HYDROGRAPHIC SURVEY

DATE : October 18, 2011
HYDROGRAPHIC BRANCH:
Pacific
HYDROGRAPHIC PROJECT: OPR-O190-RA-2011
HYDROGRAPHIC SHEET:
H12292
LOCALITY:
Fortaleza Bay to Port Estrella, AK
TIME PERIOD: September 30 - October 16, 2011
TIDE STATION USED:

945-1600 Sitka, AK
Long. 135° 20.5' W
Lat. 57° 03.1’N
PLANE OF REFERENCE (MEAN LOWER LOW WATER): 0.000 meters
HEIGHT OF HIGH WATER ABOVE PLANE OF REFERENCE: 2.791 meters
REMARKS:

RECOMMENDED ZONING

Preliminary zoning is accepted as the final zoning for project
OPR-O190-RA-2011, H12292, during the time period between
September 30 and October 16, 2011.
Please use the zoning file "O190RA2011CORP" submitted with the
project instructions for OPR-O190-RA-2011. Zone SA250 is the
applicable zone for H12292.

Refer to attachments for zoning information.
Note 1:

Provided time series data are tabulated in metric units
(meters), relative to MLLW and on Greenwich Mean Time on
the 1983-2001 National Tidal Datum Epoch (NTDE).

Gerald Hovis

Digitally signed by Gerald Hovis
DN: cn=Gerald Hovis, o=Center for
Operational Oceanographic Products and
Services, ou=NOAA/NOS/CO-OPS/OD/
PSB, email=gerald.hovis@noaa.gov, c=US
Date: 2011.10.27 17:15:05 -04'00'

_______________________________________________
CHIEF, PRODUCTS AND SERVICES BRANCH

APPROVAL PAGE
H12292

Data meet or exceed current specifications as certified by the OCS survey acceptance review
process. Descriptive Report and survey data except where noted are adequate to supersede prior
surveys and nautical charts in the common area.
The following products will be sent to NGDC for archive
- H12292_DR.pdf
- Collection of depth varied resolution BAGS
- Processed survey data and records
- H12292_GeoImage.pdf

The survey evaluation and verification has been conducted according current OCS
Specifications.
Digitally signed by Peter Holmberg
DN: cn=Peter Holmberg, o,
ou=signing for Kurt Brown,
email=kurt.brown@noaa.gov, c=US
Date: 2012.12.31 14:04:13 -08'00'

Approved:_____________________________________________________________________
Peter Holmberg
Cartographic Team Lead, Pacific Hydrographic Branch

The survey has been approved for dissemination and usage of updating NOAA’s suite of nautical
charts.

David Zezula
2012.12.31 14:09:03 -08'00'
Approved:_____________________________________________________________________
CDR David Zezula
Chief, Pacific Hydrographic Branch

