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Descriptive Report to Accompany Survey D00167 

Project: M-R976-FA-12

Locality: Bering Sea

Sublocality: Dutch Harbor to Bering Strait

Scale: 1:40000

August 2012 - August 2012

NOAA Ship Fairweather

Chief of Party: CDR James M. Crocker, NOAA

A. Area Surveyed

The survey area is located in the Bering Sea, within the sub-locality of Dutch Harbor to Bering Strait.

A.1 Survey Limits

Data was acquired within the following survey limits:

Northeast Limit Southwest Limit

65.88 N
164.06 W

53.71 N
168.88 W

Table 1: Survey Limits

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 acquire data during Fairweather's transit from Dutch Harbor, AK to the
Arctic Ocean and back, crossing recent transit data for verification.

A.3 Survey Quality

The entire survey is adequate to supersede previous data.

Data for D00167 were acquired for reconnaissance purposes only and contain artifacts and erroneous
soundings. Data are adequate to supersede charted depths only in select areas as determined by Pacific
Hydrographic Branch.
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A.4 Survey Coverage

Figure 1: D00167 Survey Outline

There is no inshore limit defined for this survey. There is no coverage type specified. Survey in assigned
transit corridor, crossing from side to side so as to intersect with recent transit data. Return transit was
intended to cross corridor in an intersecting manner so as to create an "argyle" pattern.However, we only
intersected in a couple of locations.

The D00167 trackline intersects at three (3) locations.
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A.5 Survey Statistics

The following table lists the mainscheme and crossline acquisition mileage for this survey:

HULL ID s220 Total 

SBES Mainscheme 0.00 0.00

MBES Mainscheme 1437.43 1437.43

Lidar Mainscheme 0.00 0.00

SSS Mainscheme 0.00 0.00

SBES/MBES
Combo
Mainscheme

0.00 0.00

SBES/SSS Combo
Mainscheme

0.00 0.00

MBES/SSS Combo
Mainscheme

0.00 0.00

SBES/MBES
Combo Crosslines

0.00 0.00

LNM

Lidar Crosslines 0.00 0.00

Number of Bottom
Samples

0

Number of DPs 0

Number of Items Items
Investigated by Dive Ops

0

Total Number of SNM 274.25

Table 2: Hydrographic Survey Statistics
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The following table lists the specific dates of data acquisition for this survey:

Survey Dates

08/02/2012

08/03/2012

08/04/2012

08/05/2012

08/24/2012

08/25/2012

08/26/2012

 Table 3: Dates of Hydrography

A.6 Shoreline

There is no shoreline verification requirement for this project.

A.7 Bottom Samples

There were no bottom samples obtained.

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. Due to the
nature of this survey being a trackline survey data gaps caused by blow outs and depths beyond the systems
specifications where not re-run.

Additional information to supplement sounding and survey data, and any deviations from the DAPR are
discussed in the following sections.
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B.1.1 Vessels

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

Hull ID S220

LOA 70.4 meters

Draft 4.7 meters

Table 4: Vessels Used

B.1.2 Equipment

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

Manufacturer Model Type

RESON 7111 MBES

RESON 8160 MBES

Brooke Ocean MVP200 Sound Speed System

Sea Bird SBE 19 plus
Conductivity, Temperature

and Depth Sensor

RESON SVP70 Sound Speed System

Applanix POS/MV V4
Positioning and
Attitude System

Table 5: Major Systems Used

B.2 Quality Control

B.2.1 Crosslines

Surface differencing in CARIS Bathy Data Base was used to assess agreement between transit North
and South tracklines.  Figure 2, 4, 6 depicts a difference surface between a 32-meter surface made with a
trackline during the transit north only and 32-meter surface made with a trackline during the transit south
only.  This difference surface is submitted digitally in the Separates II folder.  The two surfaces agree within
plus or minus 2 meters, therefore the areas where the tracklines cross each other agree within the total
allowable vertical and horizontal uncertainty in their common areas.

See figure 3,5, 7 for statistical information.
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Figure 2: D00167 Crossline Comparison

Figure 3: Statistical information for differences between tracklines.
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Figure 4: D00167 Crossline Comparison

Figure 5: Statistical information for differences between tracklines.
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Figure 6: D00167 Crossline Comparison

Figure 7: Statistical information for differences between tracklines.
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B.2.2 Uncertainty

The following survey specific parameters were used for this survey:

Measured Zoning

0.0meters 0.0meters

Table 6: Survey Specific Tide TPU Values

Hull ID Measured - CTD Measured - MVP Surface

220 0.5meters/second 0.5meters/second 0.5meters/second

Table 7: Survey Specific Sound Speed TPU Values

B.2.3 Junctions

There are no contemporary surveys that junction with this survey.

Junction surveys were not provided with the project instructions.

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.2.5.1Hypack timing error 

A time offset was observed between the computer clock and the time shown in hypack coming from the
Applanix POS/MV. This anomaly was observed in the transit south in conjunction with significant swell. All
settings in hypack were verified with no problems.

In CARIS HIPS to compensate such time offset, a time correction value was added to the 7111 vessel file
(hvf) on DN237, DN238, DN239. The time correction  ranged from -5 to -6 seconds. The time offset was
variable throughout the trackline survey. The time correction was the best fit for the actual condition. See
figures 8, 9, 10 for graphical representation.
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Figure 8: D00167 Hypack timing error

Figure 9: D00167 Hypack timing error
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Figure 10: 7111 HVF table

B.2.5.1Hypack data gaps 

During acquisition, bathymetric data was continuously logged over midnight. As a result, there were
multiple data gaps throughout the project. It was noticed, during data processing , that those lines logged
over midnight will have a gap (no bathy) within the first minute or so, after crossing the UTC midnight
mark. See figure 11 for graphical representation. In other cases, a short line was automatically created. Such
lines were taken out of the data set.
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Figure 11: UTC midnight data gap

B.2.5.17111 Sonar Depth Range 

Data gaps exist due to ship acquisition in depths beyond the 7111 specifications (max depth 1000 meters).
See figure 12 for graphical representation.

Figure 12: Data gap north of Unalaska Bay. Geographic position: 54.25N, 166.69W
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B.2.6 Factors Affecting Soundings

B.2.6.1 Surface Sound Speed Sensor

Due to the rough sea surface conditions in the project area, S220 experienced  hard pitching when surveying
into seas and swell. As a result, brief periods of apparent extreme refraction, or profile bending, occurred
throughout D00167 when air or bubbles flowed down the hull causing erroneous measurements in the
Surface Sound Velocimeter. An example of the erroneous measurements in Surface Sound Speed and the
bent profiles can be found at 63.19N, 168.37W and can be seen in Figures 13. The spikes in Surface Sound
Speed caused by pounding were removed and the gaps were interpolated across.

Figure 13: Surface Sound Speed Sensor Spikes

B.2.6.1 Large Swell

During acquisition on D00167 multiple weather events occurred during the track line survey (North-
South) in the Bering Sea causing large swell conditions in the working area.  All MBES data for D00167
were collected in three to nine-foot sea surface swells.  Due to the swell, significant pitching with a peak
magnitude of 10 to 15 degrees was experienced.  In many cases, the pitching caused the Reson 8160 to
entirely lose bottom tracking, see Figure 14. While the Reson 7111 did not lose bottom tracking entirely the
outer beams appeared to be of unreliable quality as compared with adjacent data.  The data were cleaned out
where they affected the surfaces.
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Figure 14: Large Swell

B.2.7 Sound Speed Methods

Sound Speed Cast Frequency: Sound speed measurements were conducted and applied as discussed in the
Corrections to Echo Soundings section of the DAPR.

During the transit North S220 used the MVP 200 to tow a Free Fall Cone Penetrometer (FFCPT) to acquire
data to further support Fairweather’s 2012 FISHPAC project. The FFCPT Sound Velocity sensor data was
used to correct the bathymetry collected during a portion of the trackline survey. See figure 15 for graphical
representation.

In order to accomplish the FFCPT deployments a series of predetermined stations were assigned. Only
08 stations were completed due to challenging weather conditions. The FFCPT was deployed three times
at each location, when possible. The FFCPT was replaced for the MVP fish when water depth became
shallower than 25 fathoms.

For MVP Fish deployment the cast frequency was set to 15 to 30 minutes to compensate for the sound
velocity variances in the area.

During the transit South the MVP fish was recovered on DN238 and no casts were taken until the end of the
trackline survey due to unsafe weather conditions. See figure 16 for graphical representation.
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Figure 15: FFCPT stations
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Figure 16: Sound Velocity Cast Plot

B.2.8 Coverage Equipment and Methods

All equipment and survey methods were used as detailed in the DAPR.

B.3 Echo Sounding Corrections

B.3.1 Corrections to Echo Soundings

All data reduction procedures conform to those detailed in the DAPR.

B.3.2 Calibrations

All sounding systems were calibrated as detailed in the DAPR.
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B.3.3 IHO Uncertainty

The data meet the accuracy specifications as stated in the NOS Hydrographic Surveys specifications and
Deliverables (HSSD) dated April 2012.

It was found that 99.45% of nodes in the finalized 8-meter grid meet or exceed IHO Order 1 specifications,
100%  meet the IHO Order 2 for all depths of survey D00167, see Standards Compliance Review in
Appendix V. To assess vertical accuracy standards, a child layer titled “IHO_1” was created for each of the
1-meter, 2-meter, 4-meter, and 8-meter finalized surfaces and ”IHO2” child layer for each of the 8-meter, 16-
meter and 32-meter finalized surfaces, using the equation as stated in section C. 2.1 of the DAPR.

Data for D00167 were acquired for reconnaissance purposes only and contain artifacts and erroneous
soundings which exceed the allowable Total Vertical Uncertainty as described in the 2012 HSSDM.

B.3.4 Density

Density requirements for D00167 were partially achieved with at least 95.46% of finalized surface nodes
containing five or more soundings; see Standards Compliance Review in Appendix V.

Density requirements for D00167 were achieved for Set Line Spacing as described in section 5.2.2.3 of the
2012 HSSDM.

B.4 Backscatter

Backscatter was logged in 7k files and submitted directly to NGDC to be archived and to PHB where the
data will be processed if requested.

B.5 Data Processing

B.5.1 Software Updates

There were no software configuration changes after the DAPR was submitted.

The following Feature Object Catalog was used: NOAA Extended Attribute Files V5_2.

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

D00167_32m CUBE 32 meters
  - 
 

NOAA_32m MBES Recon

D00167_16m CUBE 16 meters
  - 
 

NOAA_16m MBES Recon

D00167_8m CUBE 8 meters
  - 
 

NOAA_8m MBES Recon

D00167_4m CUBE 4 meters
  - 
 

NOAA_4m MBES Recon

D00167_2m CUBE 2 meters
  - 
 

NOAA_2m MBES Recon

D00167_1m CUBE 1 meters
  - 
 

NOAA_1m MBES Recon

D00167_32m_Final_288to1000 CUBE 32 meters
288 meters - 
1000 meters

NOAA_32m MBES Recon

D00167_16m_Final_144to320 CUBE 16 meters
144 meters - 
320 meters

NOAA_16m MBES Recon

D00167_8m_Final_72to160 CUBE 8 meters
72 meters - 
160 meters

NOAA_8m MBES Recon

D00167_4m_Final_36to80 CUBE 4 meters
36 meters - 
80 meters

NOAA_4m MBES Recon

D00167_2m_Final_18to40 CUBE 2 meters
18 meters - 
40 meters

NOAA_2m MBES Recon

D00167_1m_Final_0to20 CUBE 1 meters
0 meters - 
20 meters

NOAA_1m MBES Recon

Table 8: CARIS Surfaces

All field sheet extents were adjusted using the Base 16 Calculator tool to ensure coincident nodes among
all bathymetric surfaces regardless of the field sheet in which they are contained given the standard surface
resolutions of one, two, four, eight, sixteen, and thirty-two meters. The NOAA CUBE parameters mandated
in HSSD were used for the creation of all CUBE BASE surfaces in Survey D00167.

The surfaces have been reviewed where noisy data, or ‘fliers’ are incorporated into the gridded solution
causing the surface to be shoaler than the true seafloor. Where these spurious soundings cause the gridded
surface to be shoaler than the reliably measured seabed by greater than the maximum allowable vertical
uncertainty at that depth, the noisy data have been rejected and the surface recomputed.
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D00167 surfaces contain artifacts and erroneous soundings which exceed the maximum allowable Total
Vertical Uncertainty as described in the 2012 HSSDM.

B.5.3 Data Logs

Data acquisition and processing notes are included in the acquisition and processing logs, and additional
processing such as final tide and sound velocity application is noted in the D00167 Data Log spreadsheet.
All data logs are submitted digitally in the Separates I folder.

B.5.4 Critical Soundings

Due to the smooth nature of the survey area no designated soundings were required.

B.5.5 Data Processing Deviations

Both the RESON 8160 and 7111 data were collect for this project.  However, only the RESON 7111 data has
been analyzed to supersede the charted depths and the 7111 data has only been used to make the submitted
CUBE surfaces for this project.  The RESON 8160 data has been submitted but for archive purposes only.

All Reson 7111 data was filtered to 65 degrees off nadir on both Port and starboard to remove poor quality
data.

Due to the flat nature of this survey, density & locale was selected for making surfaces.  This is a deviation
from our DAPR.

B.5.6 Field sheets

Due to the nature of the survey a separate field sheet was created to address a small area with a depth range
of 0 to 20m. The corresponding 1m base and finalized surfaces were created. There are no other areas in the
trackline survey with 1m depth range. It was challenging to create a 1m surface in the main field sheet as
well as being able to add IHO layers. There were issues with processing time, sometimes 24 to 36 hours. In
other cases the csar file got corrupted due to the large amount of data.
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Figure 17: D00167 1m field sheet location

C. Vertical and Horizontal Control

No HVCR was assigned for this project. All information related to Horizontal and Vertical Control for this
project will be stated in the current section.

C.1 Vertical Control

The vertical datum for this project is Mean Lower Low Water.

Standard Vertical Control Methods Used: 

TCARI

 

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

Unalaska, AK 946-2620

Port Moller, AK 946-3502

Village Cove, AK 946-4212

Nome, AK 946-8756

Table 9: NWLON Tide Stations

There was no Water Level file associated with this survey.

File Name Status

D00167.tc Final

Table 10: Tide Correctors (.zdf or .tc)

A request for final approved tides was sent to N/OPS1 on 09/04/2012.  The final tide note was received on
10/19/2012.

C.2 Horizontal Control

The horizontal datum for this project is North American Datum of 1983 (NAD83).

C.3 Additional Horizontal or Vertical Control Issues

3.3.1 WAAS Correctors

The Fairweather used an Integrated Differential GPS (DGPS) system offered within the POS MV 320
unit for real-time positioning of the ship for this project, which afford the option of using Satellite- Based
Augmentation Systems (SBAS) - such as WAAS - for real-time decimeter level accuracy in position data.

During this project there were minimal DGPS data gaps while using the Integrated DGPS causing almost no
data quality issues. An adequate satellite constellation was maintained throughout the project. The average
number of GAMS SVs visible was between 6-12 satellites.
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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

16006 1:1534076 35 04/2008 09/09/2012 09/09/2012

16520 1:300000 23 08/2008 09/11/2012 09/11/2012

16200 1:400000 14 10/2004 08/08/2012 08/08/2012

Table 11: Largest Scale Raster Charts

16006

Soundings from survey D00167 generally agreed within one to two fathoms with charted depths on chart
16006. Notable exceptions to this general agreement are listed and shown in the figures below.

95 kilometers NW of Unalaska Island: many disagreements between surveyed soundings and charted depths.
Example includes a 186 fathom chart depth that was surveyed with MBES at 195 fathoms. See figure 18 , for
graphical representation.

24 Kilometers East of Northeast Cape, St. Laurence Island: many disagreements between surveyed
soundings and charted depths. Example includes an 8 fathom chart depth that was surveyed with MBES at
19 fathoms. See figure 19, for graphical representation.

25 km SSW of Cape Prince of Wales: many disagreements between surveyed soundings and charted depths.
Example includes a 10 fathom chart depth that was surveyed with MBES at 32 fathoms. See figure 20, for
graphical representation.



D00167 NOAA Ship Fairweather

23

Figure 18: Disagreement between charted depths (16006) and surveyed soundings 95
kilometers NW of Unalaska Island. Geographical Position: 54/50.37N, 167/12.49W soundings.

Figure 19: Disagreement between charted depths (16006) and surveyed soundings 24 Kilometers
East of Northeast Cape, St. Laurence Island. Geographical Position: 63/16.75N, 168/15.48W.
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Figure 20: Disagreement between charted depths (16006) and surveyed soundings
25 km SSW of Cape Prince of Wales. Geographical Position: 65/24.5, 168/25.8 W

16520

Soundings from survey D00167 generally agreed within one to two fathoms with charted depths on chart
16520. Notable exceptions to this general agreement are listed and shown in the figures below.

20 Kilometers North of Dutch Harbor: many disagreements between surveyed soundings and charted depths.
Example includes a 285 fathom chart depth that was surveyed with MBES at 321 fathoms.  See figure 21 ,
for graphical representation.

24 Kilometers NW of Dutch Harbor: many disagreements between surveyed soundings and charted depths.
Example includes a 415 fathom chart depth that was surveyed with MBES at 403 fathoms.  See figure 22 ,
for graphical representation.
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Figure 21: Disagreement between charted depths (16520) and surveyed soundings 20
Kilometers North of Dutch Harbor. Geographical Position:54/07.03N, 166/33.97W soundings

Figure 22: Disagreement between charted depths (16520) and surveyed soundings 24
Kilometers NW of Dutch Harbor. Geographical Position: 54/08.73N, 166/34.62W.

16200
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Soundings from survey D00167 generally agreed within one to two fathoms with charted depths on chart
16200. Notable exceptions to this general agreement are listed and shown in the figures below.

20 Kilometers NE of Northeast Cape, St. Laurence Island: many disagreements between surveyed soundings
and charted depths. Example includes a 8 fathom chart depth that was surveyed with MBES at 18 fathoms.
See figure 23 , for graphical representation

Figure 23: Disagreement between charted depths (16200) and surveyed soundings 20 Kilometers
NE of Northeast Cape, St. Laurence Island. Geographical Position: 63/17.02N, 168/17.05W.

In addition to the chart comparisons conducted by the field hydrographer, the following largest scale
raster charts also cover the survey area:  Chart 16529 (1:10,000), Chart 16528 (1:40,000), Chart 16500
(1:300,000), Chart 16011 (1:1,023,188).

D.1.2 AWOIS Items

No AWOIS items exist for this survey.

D.1.3 Charted Features

Charted features exist for this survey, but were not investigated.
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D.1.4 Uncharted Features

No uncharted features exist for this survey.

D.1.5 Dangers to Navigation

No Danger to Navigation Reports were submitted for this survey.

D.1.6 Shoal and Hazardous Features

No shoals or potentially hazardous features exist for this survey.

D.1.7 Channels

No channels exist for this survey.  There are no designated anchorages, precautionary areas, safety fairways,
traffic separation schemes, pilot boarding areas, or channel and range lines within the survey limits.

A pilot boarding area exists on chart 16528 adjacent to the D00167 trackline.

D.2 Additional Results

D.2.1 Shoreline

Shoreline was not assigned in the Hydrographic Survey Project Instructions or Statement of Work.

D.2.2 Prior Surveys

No prior survey comparisons exist for this survey.

D.2.3 Aids to Navigation

Aids to navigation (ATONs) do not exist for this survey.

D.2.4 Overhead Features

Overhead features do not exist for this survey.
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D.2.5 Submarine Features

Submarine features do not exist for this survey.

D.2.6 Ferry Routes and Terminals

No ferry routes or terminals exist for this survey.

D.2.7 Platforms

No platforms exist for this survey.

D.2.8 Significant Features

No significant features exist for this survey.

D.2 Construction and Dredging

There is no present or planned construction or dredging within the survey 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 Report Date Sent
Data Acquisition and Processing Report 2012-12-05

Coast Pilot Report 2012-12-14

Approver Name Approver Title Approval Date Signature
CDR James M.
Crocker, NOAA Chief of Party 01/ /2013

LT Caryn M. Zacharias Field Operations Officer 01/ /2013
CST Tami Beduhn Chief Survey Technician 01/ /2013

HSST Douglas A. Bravo Sheet Manager 01/ /2013

 Tami Beduhn
'00'08- 10:06:49 2013.01.13

Caryn M. Zacharias 
2013.01.13 19:58:39 -08'00'

Douglas Bravo 
2013.01.15 16:03:04 -08'00'

CDR James M Crocker, NOAA 
2013.01.16 20:58:27 -08'00'



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
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Data partially meet current specifications as certified by the OCS survey acceptance review 
process.  Descriptive Report and survey data are adequate to supplement soundings on artic 
charts where existing soundings are sparse or shoaler soundings were surveyed. 
 
The following products will be sent to NGDC for archive:  

- D00167_DR.pdf 
- Collection of depth varied resolution BAGS 
- Processed survey data and records 
 

 
 
The survey evaluation and verification has been conducted according to current OCS 
Specifications. 
 
 
 
Approved:_____________________________________________________________________ 
                 Peter Holmberg 
                 Cartographic Team Lead, Pacific Hydrographic Branch 
 
 
 
The survey has been approved for dissemination and limited usage of updating NOAA’s suite of 
nautical charts. 
 
 
 
Approved:_____________________________________________________________________ 
                 CDR David J. Zezula, NOAA 
                 Chief, Pacific Hydrographic Branch 
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