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A. Area Surveyed

The survey areais located west of Prince of Wales Island, AK, within the sublocality of Baldy Bay.

A.1 Survey Limits

Datawere acquired within the following survey limits:

Northwest Limit Southeast Limit
55° 5'59.47" N 54° 58 8.84" N
133° 5'53.78" W 132° 49'33.91" W

Table 1. Survey Limits



H12882 NOAA Ship Fairweather

OPR-0190-FA-17

H12882
Sheet Limits

Data were acquired to the survey limits in accordance with the requirements in the Project Instructions and
the March 2017 NOS Hydrographic Surveys Specifications and Deliverables (HSSD) as shown in Figure 1.
In all areas where the 4 meter depth contour or the sheet limits were not met, the Navigable Area Limit Line
(NALL) was defined as the inshore limit of bathymetry due to the risks of maneuvering the survey vessel in
close proximity to the steep and rocky shoreline. An example of such an areais shown in Figure 2.
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A.2 Survey Purpose

This project will provide contemporary surveys to update National Ocean Service (NOS) nautical charting
products in an area where the communities are not accessible by land and the primary means of travel is
by sea. Survey vintage in this area dates back to 1912 and 1913 with uncharted dangers littered throughout
Tlevak Strait and Cordova Bay. Waterways along the western side of Prince of Wales Island are underlain
by pinnacles, rocks, idlets, and complex tidal currents. Multiple reported dangerous pinnacles and the local
geology give reason to suspect many more such hazards. These waterways are economically significant

to the coastal delivery of goods to the towns and villages within this region and provide an alternate route
to the standard Inside Passage. Numerous fishing villages are on the west side of Prince of Wales Island.
Native groups and recreational boaters often utilize this areafor fishing and transportation. Additionally, the
Inter-1sland Ferry Authority serves as an important marine link for many of the communities in the Prince
of Wales Island region of Southeast Alaska. Survey data from this project isintended to supersede al prior
survey datain the common area.

A.3 Survey Quality

The entire survey is adequate to supersede previous data.
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Data acquired in H12882 meet multibeam echo sounder (MBES) coverage requirements for complete
coverage, as required by the HSSD. Thisincludes crosslines (see Section B.2.1), NOAA alowable
uncertainty (see Section B.2.10), and density requirements (see Section B.2.11). Additional compliance
statistics can be found in the Standards and Compliance Review located in Appendix Il of this report.

A.4 Survey Coverage

The following table lists the coverage requirements for this survey as assigned in the project instructions:

Water Depth Coverage Required

All watersin survey area Compl ete coverage multibeam with backscatter

Table 2: Survey Coverage

The entirety of H12882 was acquired with complete coverage multibeam, meeting the requirements listed
above and in the HSSD. See Figure 3 for an overview of coverage.
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Figure 3: H12882 survey coverage overlaid onto Chart 17408
A.6 Survey Statistics

The following table lists the mainscheme and crossline acquisition mileage for this survey:
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HULL ID 2806 2808 s220 | Total
SBES
Mainscheme 0 0 0 0
M B.ES 111.28 | 11869 | 18.85 | 248.82
M ainscheme
Lidar 0 0 0 0
M ainscheme
SSS
M ainscheme 0 0 0 0
LM SBES/SSS
. 0 0 0 0
M ainscheme
M B.ES/SSS 0 0 0 0
M ainscheme
SBES/MBES
Crosslines 0 14.33 0 14.33
Lidar 0 0 0 0
Crosslines
Number of 8
Bottom Samples
Number Maritime
Boundary Points 0
I nvestigated
Number of DPs 0
Number of [tems
Investigated by 0
Dive Ops
Total SNM 19.93

Table 3: Hydrographic Survey Statistics

The following table lists the specific dates of data acquisition for this survey:

Survey Dates Day of the Year
05/29/2017 149
05/30/2017 150
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Survey Dates Day of the Year
05/31/2017 151
06/06/2017 157
06/07/2017 158
06/13/2017 164
06/14/2017 165
06/19/2017 170
06/20/2017 171
06/21/2017 172

Table 4: Dates of Hydrography

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 Vessals

The following vessels were used for data acquisition during this survey:

Hull ID S220 2806 2807 2808
LOA | 704 meters | 8.6 meters | 8.7 meters | 8.6 meters
Dr aft 49 meters | 1.1 meters | 1.1 meters | 1.1 meters

Table 5: Vessels Used
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B.1.2 Equipment

The following major systems were used for data acquisition during this survey:

Manufacturer Model Type
Kongsberg Maritime EM 2040 MBES
Kongsberg Maritime EM 710 MBES

: N Conductivity, Temperature,
Sea-Bird Scientific SBE 19plus V2 and Depth Sensor
Conductivity, Temperature,
ODIM Brooke Ocean MV P200 and Depth Sensor
Teledyne RESON SVP70 Sound Speed System
Teledyne RESON SVP71 Sound Speed System
. Positioning and
Applanix POS MV 320 v5 Attitude System
Velodyne LiDAR VLP-16 Lidar System

Table 6: Major Systems Used

The equipment was installed on the survey platforms as follows. S220 utilized the Kongsberg EM 710
MBES, SVP 70 surface sound speed sensors, and ODIM Brooke Ocean MV P for conductivity, temperature,
and depth casts. All launches utilized Kongsberg EM 2040 MBES, Teledyne RESON SVP 71 surface sound
speed sensors, and Sea-Bird Scientific 19plus CTDs. Additionally, Launches 2806 and 2808 were equipped
with the Velodyne VLP-16 LiDAR for shoreline feature acquisition.

B.2 Quality Control
B.2.1 Crosslines

Multibeam/single beam echo sounder/side scan sonar crosslines acquired for this survey totaled 5.76% of
mainscheme acquisition.

Crosslines were collected, processed and compared in accordance with Section 5.2.4.3 of the HSSD. To
evaluate crosslines, a surface using strictly mainscheme lines and a surface using strictly crosslines were
created. From these two surfaces, a difference surface (mainscheme - crosslines = difference surface) was
generated, and is submitted in the Separates |1 Digital Datafolder. See Figure 4 for an overview of the
crossline difference surface.

Statistics show the mean difference between the depths derived from mainscheme and crosslinesis 0.10
meters, with mainscheme being deeper, and 95% of nodes falling within 0.93 meters (Figure 5). For the
respective depths, the difference surface was compared to the allowable NOAA uncertainty standards.
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In total, 99.12% of the depth differences between H12882 mainscheme and crossline data were within

alowable NOAA uncertainties.
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Figure 4: H12882 crosslines overview
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a 50% +/-0.11
A 60%% +/-0.15
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e 90% +/- 0.57
’ 95% +/-0.93
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Figure 5: H12882 crossline and mainscheme difference statistics
B.2.2 Uncertainty
The following survey specific parameters were used for this survey:
Method M easur ed Zoning
ERSviaPMVD 0 meters 0.03 meters

Table 7: Survey Specific Tide TPU Values.

Real time uncertainty values were calculated by TCARI grid

10
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Hull 1D Measured - CTD Measured - MVP Surface
280x (al launches) 2 meters/second 0.5 meters/second
S220 1 meters/second 0.5 meters/second

Table 8: Survey Specific Sound Speed TPU Values.

In addition to the usual a priori estimates of uncertainty provided via device models for vessel motion,
ERZT, and Poor Man's VDatum (PMV D), real-time and post-processed uncertainty sources were also
incorporated into the depth estimates of survey H12882. Real-time uncertainties were provided viaEM710
and EM 2040 MBES data, Applanix Delayed Heave RMS, and TCARI tides. Following post-processing

of the real-time vessal motion, recomputed uncertainties of vessdl roll, pitch, gyro, and navigation were
applied in CARIS HIPS and SIPS via a Smoothed Best Estimate of Trajectory (SBET) RMSfile generated in
Applanix POSPac.

B.2.3 Junctions

H12882 junctions with two adjacent surveys from this project, H13015 and H13016, and one survey from
aprior project, H12881, as shown in Figure 6. Data overlap between H12882 and each adjacent survey was
achieved. These areas of overlap between surveys were reviewed with CARIS HIPS and SIPS by surface
differencing (at equal resolutions) to assess surface agreement. The multibeam data were also examined

in CARIS Subset Editor for consistency and agreement. The junctions with H12882 are generally within
the NOAA allowable uncertainty in their areas of overlap, with the exception of the junction with survey
H12881 (see discussion below). For al junctions with H12882. a negative difference indicates H12882 was
shoaler, and a positive difference indicates H12882 was deeper.

11
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Flgure 6: H12882 junction overview

The following junctions were made with this survey:
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e Scale Year Field Unit fg'cztt'i‘g °
H12881 | 120000 2016 NOAA Ship FAIRWEATHER NE
H13015 | 120000 2017 NOAA Ship FAIRWEATHER W
H13016 | 1:20000 2017 NOAA Ship FAIRWEATHER SE

Table 9: Junctioning Surveys

H12881

Surface differencing in CARIS HIPS and SIPS, along with Pydro Compare Grids, was used to assess
junction agreement between the 8 meter surface from H12882 and the 8 meter surface from H12881. A
detailed graphical overview can be seen in Figure 7. The statistical analysis of the difference surface shows
amean of -0.13 meters with 95% of all nodes having a maximum deviation of +/- 6.96 meters, as seen in
Figure 8. In addition, a comparison of surface differences was created in Pydro Compare Grids (Figure

9). The Allowable Error Fraction is computed by dividing the observed difference (1st CSAR file—2nd
CSARfile) by the IHO-based HSSD maximum allowable error for soundings (TVUmax) scaled according
to the variance sum law, assuming independent, identically distributed observations. It was found that
92.68% of nodes are within NOAA allowable uncertainty (Figure 10). The largest differences are located
in areas that are over steep slopes, and in areas where outerbeam data extend beyond 500 meters (Figure
11). Additionally, the H12881 junction surface shows significant spikes along the outer edge that are not
indicated in the H12882 surveyed data (Figure 12). Through these analyses, the hydrographer is confident
that the uncertainty issues are due to the aforementioned artifacts, and not to systematic biases in the data.
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