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Descriptive Report to Accompany Survey D00175 

Project: S-M921-FARA-13

Locality: Offshore Washington and Oregon

Sublocality: Oregon - Washington Coast

Scale: 1:40000

April 2013 - October 2013

NOAA Ship Rainier

Chief of Party: Richard T. Brennan, CDR/NOAA

A. Area Surveyed

The survey area is approximately 25 nautical miles west of the Washington-Oregon Coast.  The extents of
the survey span from Yaquina Bay, Oregon to the Strait of Juan De Fuca, Washington (Figure 1).

A.1 Survey Limits

Data were acquired within the following survey limits:

Northwest Limit Southeast Limit

48° 27" 2.24'  N
124° 7" 13.27' W

44° 30" 31.97'  N
125° 6" 51.34'  W

Table 1: Survey Limits
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Figure 1: D00175 survey limits.

According to the Project Instructions, data was to be acquired on survey D00175 only during transits of the
Pacific Coast. As such, the entirety of the survey limits were not acquired in the two transits included in this
survey.
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A.2 Survey Purpose

The purpose of this project is to acquire multibeam backscatter data during RAINIER's transit from its home
port of Newport, OR and its working grounds in Washington and Alaska.

A.3 Survey Quality

The survey is partially adequate to supersede previous data.

For Survey D00175, no concurrent sound speed profiling was conducted, and no control was applied to
account for water levels. The survey does show reasonable agreement with previously charted depths, and
could be considered to augment the more sparse regions of the charts. However, in the shoaler areas, like the
approaches to Yaquina River or Puget Sound, data from Survey D00175 should not supersede existing data.
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A.4 Survey Coverage

Figure 2: D00175 survey coverage.

In the areas surveyed, survey coverage was in accordance with the requirements in the Project Instructions.
There are numerous cases of data gaps due to foul weather and the occasional loss of bottom tracking.
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A.5 Survey Statistics

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

Vessel Total 

SBES Mainscheme 0

MBES Mainscheme 508.13

Lidar Mainscheme 0

SSS Mainscheme 0

SBES/MBES
Combo
Mainscheme

0

SBES/SSS Combo
Mainscheme

0

MBES/SSS Combo
Mainscheme

0

SBES/MBES
Combo Crosslines

0

LNM

Lidar Crosslines 0

Number of Bottom
Samples

0

Number AWOIS Items
Investigated

0

Number Maritime
Boundary Points
Investigated

0

Number of DPs 0

Number of Items Items
Investigated by Dive Ops

0

Total Number of SNM 249.25

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

Survey Dates Julian Day Number

04/28/2013 118

04/29/2013 119

04/30/2013 120

10/06/2013 279

10/07/2013 280

Table 3: 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 Vessels

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

Hull ID S221

LOA 231 feet

Draft 16.5 feet

Table 4: 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 EM710 MBES

Applanix POS/MV 320 V4
Positioning and
Attitude System

Reson Inc. SVP70 Sound Speed System

ODIM Brooke Ocean
(Rolls-Royce group) 

MVP200 Sound Speed System

Table 5: Major Systems Used

B.2 Quality Control

B.2.1 Crosslines

Crosslines, acquired for this survey, totalled 0% of mainscheme acquisition.

As survey D00175 was designated as a transit survey, no crosslines were acquired.

B.2.2 Uncertainty

The following survey specific parameters were used for this survey:

Measured Zoning

1.25 meters 0 meters

Table 6: Survey Specific Tide TPU Values

Hull ID Measured - CTD Measured - MVP Surface

S221   0.05 meters/second

Table 7: Survey Specific Sound Speed TPU Values

In accordance with the Project Instructions, there was no vertical control for this project; as such, the tidal
uncertainty was unavailable. Similarly, only a single MVP cast from the previous year was used for the
entire survey, making an estimate of the MVP measured uncertainty impractical. Lacking these major inputs
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to the uncertainty model, the propagated uncertainty of the soundings is of questionable merit. For these
reasons, no comparison was made between the alleged uncertainty of the soundings and the allowable IHO
uncertainty. A 0.7 meter (1-sigma) uncertainty was entered into the tide measured uncertainty to ensure the
reported uncertainties of the surfaces were at least 1.4 meters (2-sigma), thus ensuring any derived product
from D00175 could not be interpreted as an IHO Order 1 survey.

B.2.3 Junctions

There are no contemporary surveys that junction with this survey.

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

Kongsberg EM710 Data Artifact 

During the 2012 Hydrographic Survey Readiness Review, an artifact was identified in bathymetric data
acquired with the RAINIER's Kongsberg EM710. This heave-like artifact amplifies with vessel dynamics;
in particular, as the magnitude of the ship's pitch and heave increases (e.g. in heavy weather), so too
does the magnitude of the depth errors.  This artifact is most apparent in the northbound trackline, and
has a magnitude of up to several meters.  Before the southbound transit data was acquired, a calibration
was performed which significantly reduced this artifact.  This calibration is discussed in Section B.3.2
Calibrations.

B.2.6 Factors Affecting Soundings

There were no other factors that affected corrections to soundings.

B.2.7 Sound Speed Methods

Sound Speed Cast Frequency: A single sound speed cast from the 2012 transit survey (D00165) was applied
to all lines due to limitations related to logistics and foul weather experienced in 2013.  Given the lack of a
more recent cast, there are sound speed artifacts within the data.

The sound speed cast used was from survey D00163.
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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

The following calibrations were conducted after the initial system calibration discussed in the DAPR:

Calibration Type Date Reason

S221 Patch Test 2013-05-25 Update of system configuration.

Table 8: Calibrations not discussed in the DAPR.

In cooperation with University of New Hampshire and The Center for Coastal and Ocean Mapping, a new
vessel file was created for S221 to resolve a recurring artifact seen in data collected by the Kongsberg
EM710 on the RAINIER. On 25 May (DN146), the ship's system integration was reconfigured, moving the
reference point for both the IMU and the sonar to the center of the sonar's transmit array. This implies that
both real-time and logged data is in the ship's reference frame, with the EM710 transmitter as the origin.

Necessarily, this new vessel file (S221_Simrad-EM710_TxRef.hvf) contains new patch test values as well as
the change to the vessel's reference frame. Twenty-two lines (DN279 and DN280) were acquired using this
new configuration. This configuration is further described in the DAPR.

B.4 Backscatter

Backscatter data was acquired, but not formally processed by RAINIER personnel. However, periodic spot
checks were performed to ensure backscatter quality. Backscatter was logged as .ALL files and submitted to
NGDC, but is not included with the data submitted to the Branch.

B.5 Data Processing

B.5.1 Software Updates
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There were no software configuration changes after the DAPR was submitted.

The following Feature Object Catalog was used: NOAA Profile V_5_3_2

All data was processed using CARIS HIPS and SIPS 8.0.4. It should be noted that all Kongsberg EM710
data was intentionally processed without the Simrad Sound Velocity Correction (SVC) module. This was
done in order to avoid a known error in the SVC module associated with reverse-mounted transducers. To
accomplish this, a custom CARIS license file was used, which excluded the licensing for the Simrad SVC.
For further details, refer to the DAPR.

B.5.2 Surfaces

The following surfaces and/or BAGs were submitted to the Processing Branch:

Surface Name
Surface

Type
Resolution Depth Range

Surface
Parameter

Purpose

D00175_8m CUBE 8 meters
8 meters - 

1403 meters
NOAA_8m

MBES

TracklineSBES

Set Line Spacing

D00175_16m CUBE 16 meters
8 meters - 

1403 meters
NOAA_16m

MBES

TracklineSBES

Set Line Spacing

D00175_32m CUBE 32 meters
8 meters - 

1403 meters
NOAA_32m

MBES

TracklineSBES

Set Line Spacing

D00175_8m_0to160m_Final CUBE 8 meters
8 meters - 
160 meters

NOAA_8m
MBES

TracklineSBES

Set Line Spacing

D00175_16m_144to320m_Final CUBE 16 meters
144 meters - 
320 meters

NOAA_16m
MBES

TracklineSBES

Set Line Spacing

D00175_32m_288to1403m_Final CUBE 32 meters
288 meters - 
1403 meters

NOAA_32m
MBES

TracklineSBES

Set Line Spacing

D00175_32m_Combined CUBE 32 meters
8 meters - 

1403 meters
NOAA_32m

MBES

TracklineSBES

Set Line Spacing

Table 9: Submitted Surfaces

In some areas, primarily the approaches to the Yaquina River (extreme south end of the survey), depths
are shoaler than 72 meters. However, given the lack of vertical control and inadequate sound speed
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profiling associated with this survey, it would be inappropriate to use the data from survey D00175 for
the approaches to a port. To emphasize this, the data was intentionally left gridded at a coarse resolution.
Further, software limitations make it impractical to grid the entire survey at resolutions much finer than 8
meters. In accordance with the HSSD, the data was gridded at a maximum (coarsest) resolution of 32 meters.
In several instances, a coarser resolution surface would be more appropriate, owing to the extreme depths
(exceeding 1400 meters).

C. Vertical and Horizontal Control

In accordance with the Project Instructions, there was no vertical control requirement for this project.  As
such, a zero tide file was applied to all survey lines.

C.1 Vertical Control

The vertical datum for this project is Mean Sea Level.

C.2 Horizontal Control

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

The projection used for this project is 10N.

The following DGPS Stations were used for horizontal control:

DGPS Stations

Whidbey Island, WA (302) kHz

Fort Stevens, OR (287) kHz

Table 10: USCG DGPS Stations
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D. Results and Recommendations

D.1 Chart Comparison

Chart comparisons were not required for this survey, however, a cursory examination was performed as
detailed below.

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

18003 1:736560 20 11/2006 04/26/2013 04/26/2013

Table 11: Largest Scale Raster Charts

18003

In accordance with the Project Instructions, chart comparisons were not required for survey D00175;
however, a cursory examination of the gridded data was performed against Chart 18003 which covers the
entire survey, as well as with larger scale charts which cover small sections of the survey area (18480,
18500, 18520, 18561 and 18581). No discrepancies of navigational significance were noted between the
survey data and the raster charts.

The following are the largest scale charts that cover the area: 18581, 18561, 18460, 18480, 18500, 18520.
The following are the largest scale ENCs that cover the area: US5OR44M, US5OR43M, US4WA36M,
US3WA01M, US3WA03M, US3OR01M. The charted features that fell within and near the survey
coverage were examined during the SAR and none of them could be identified in the data. Due to the field
statement on data quality and recommendations in section A.3 of the DR, the reviewer recommends that
all charted features be retained.

D.1.2 AWOIS Items

No AWOIS items were assigned for this survey.

D.1.3 Maritime Boundary Points

No Maritime Boundary Points were assigned for this survey.
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D.1.4 Charted Features

No charted features exist for this survey.

D.1.5 Uncharted Features

No uncharted features exist for this survey.

D.1.6 Dangers to Navigation

No Danger to Navigation Reports were submitted for this survey.

D.1.7 Shoal and Hazardous Features

No shoals or potentially hazardous features exist for this survey.

D.1.8 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.

There is a charted channel on chart 18561, the channel is the main entrance to the Yakina Bay in Oregon, in 
Addition, on chart 18460 there is a charted traffic separation schema and precautionary areas on the Strait of 
Juan de Fuca in WA. 
D.1.9 Bottom Samples

No bottom samples were required for this survey.

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.
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D.2.3 Aids to Navigation

No Aids to navigation (ATONs) exist for this survey.

There are ATONs marking the entrance and channel into Yaquina Bay, however, they were not
investigated during this survey.

D.2.4 Overhead Features

No overhead features exist for this survey.

D.2.5 Submarine Features

No submarine features 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.2.9 Construction and Dredging

No present or planned construction or dredging exist within the survey limits.

The channel into Yaquina Bay is regularly maintained by USACE, although no maintenance activity was
observed at the time of the survey.

D.2.10 New Survey Recommendations

No new surveys or further investigations are recommended for this area.



D00175 NOAA Ship Rainier

15

D.2.11 New Inset Recommendations

No new insets are recommended for this area.

 



D00175 NOAA Ship Rainier

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.

Approver Name Approver Title Approval Date Signature
Richard T. Brennan, CDR/NOAA Chief of Party 11/08/2013
Meghan McGovern, LT/NOAA Field Operations Officer 11/08/2013

James B. Jacobson Chief Survey Technician 11/08/2013
Allix L. Slagle Sheet Manager 11/08/2013

James Jacobson 
I have reviewed this document 
2013.11.08 11:27:49 -08'00'

Date: 2013.11.08 12:56:36 
-08'00'

Date: 2013.11.13 08:28:50 
-08'00'

Richard T. Brennan 
2013.11.13 10:28:52 -08'00'
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CO-OPS Center for Operational Products and Services

CORS Continually Operating Reference Staiton

CTD Conductivity Temperature Depth
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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
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