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H12960 NOAA Ship Thomas Jefferson

Descriptive Report to Accompany Survey H12960

Project: OPR-G329-TJ-16
Locality: Approaches to Savannah
Sublocality: Approaches to Savannah
Scale: 1:20000
November 2016 - November 2016
NOAA Ship Thomas Jefferson
Chief of Party: Chris van Westendorp, CDR/NOAA

A. Area Surveyed

Hydrographic survey H12960 was completed as specified by hydrographic survey project instructions OPR-
G329-TJ-16, signed 16 September 2016. This survey extends approximately 12 to 22 nautical miles east of
Tybee Island Light in the approaches to Savannah, Georgia (see Figure 1).

A.1 Survey Limits

Data were acquired within the following survey limits:

Northwest Limit Southeast Limit
32°0'43.36" N 31°55'18.52" N
80°36'49.48" W 80°24'19.09" W

Table 1: Survey Limits
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Figure 1: H12960 Survey Extents

Survey limits were acquired in accordance with the requirements in the Project Instructions and the HSSD.
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A.2 Survey Purpose

The purpose of this project is to provide contemporary surveys to update National Ocean Service (NOS)
nautical charting products in the approach to the Savannah Outer Harbor Channel. In order to allow deeper
draft ships such as Panamax ships which could draft 39.5 feet, the Savannah Harbor channels are being
deepened to 49 feet at Mean Lower Low Water (MLLW), with a controlling depth of 47 feet. The main
driver for this project is based on a request from the Savannah Pilots Association. The survey area will also
address concerns about migrating sand shoals.

A.3 Survey Quality

The entire survey is adequate to supersede previous data.

A.4 Survey Coverage

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

Water Depth Coverage Required
200% Side Scan Sonar (SSS) coverage with
All depths within H12960 concurrent Multibeam Echosounder (MBES) depth
and backscatter data

Survey coverage was in accordance with the requirements listed above and in the HSSD (see Figures 2, 3,
and 4).
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Figure 2: 100% SSS Coverage Mosaic
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Figure 3: 200% SSS Coverage Mosaic
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Figure 4: Multibeam coverage acquired with concurrent 200% SSS.

A.5 Survey Statistics

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



H12960 NOAA Ship Thomas Jefferson
HULL ID s222 | Total
SBES . .
Mainscheme
MBES . .
Mainscheme
Lidar
. 0 0
Mainscheme
SSS . .
Mainscheme
LNM
SBES/SSS . .
Mainscheme
MBES/SSS
Mainscheme 1357.7 | 1357.7
SBES/MBES
: 57.0 57
Crosslines
Lidar . .
Crosslines
Number of .
Bottom Samples
Number Maritime
Boundary Points 0
Investigated
Number of DPs 0
Number of Items
Investigated by 0
Dive Ops
Total SNM 13,61

Table 2: Hydrographic Survey Statistics

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

Survey Dates Day of the Year
11/06/2016 311
11/07/2016 312
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Survey Dates Day of the Year
11/08/2016 313
11/09/2016 314
11/10/2016 315
11/11/2016 316
11/12/2016 317
11/13/2016 318
11/14/2016 319
11/15/2016 320
11/16/2016 321
11/17/2016 322

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 S222
LOA 208 feet
Draft 15 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 EM2040 MBES
Klein 5000 V2 SSS
. Positioning and
Applanix POS/MV v5 Attitude System
Valeport Modus SVS Sound Speed System
Brooke Ocean Moving
Rolls Royce Vessel Profiler Sound Speed System
. Conductivity, Temperature,
_|_
Seabird Seacat 19 and Depth Sensor

Table 5: Major Systems Used

B.2 Quality Control

B.2.1 Crosslines

Crosslines acquired for this survey totaled 4.20% of mainscheme acquisition.

Crosslines were compared to mainscheme using a difference surface, created in ESRI ArcMap 10.3. A 50cm

Combined Uncertainty and Bathymetric Estimator (CUBE) surface was created using strictly mainscheme
lines, while a second 50cm CUBE surface was created using only crosslines. The two surfaces were then
differenced. 95.86% of nodes agree within +/- 0.25m, and 99.99% of nodes agree within +/- 0.50m. The
mean was -0.03m and the standard deviation was 0.12m (see Figure 5). Survey H12960 crossline analysis
complies with section 5.2.4.3 of the HSSD (2016).
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Figure 5: Mainscheme to crossline difference surface statistics
B.2.2 Uncertainty
The following survey specific parameters were used for this survey:
Measured Zoning Method
0 meters 0.148 meters ERS via VDATUM
Table 6: Survey Specific Tide TPU Values.
Hull ID Measured - CTD Measured - MVP Surface
S222 4.0 meters/second 1.0 meters/second 0.2 meters/second

Table 7: Survey Specific Sound Speed TPU Values.

Total Propagated Uncertainty values for survey H12960 were derived using a combination of a priori
uncertainty estimates for vessel elevation, equipment, motion, vessel characteristics, the VDatum separation
model used to reduce soundings to chart datum, and field assigned values for sound speed uncertainties.
Uncertainties for sonar mounting and vessel speed were based on Appendix 4, table 4.9 of the NOAA Field
Procedures Manual (FPM) (ed 2014). These were applied to the data via the CARIS HIPS Hydrographic
Vessel File (.hvf). The uncertainty associated with the VDatum separation model was supplied by the
Hydrographic Surveys Division’s Operations Branch, and is listed under the Zoning (see table 6). Finally,
the uncertainty associated with sound speed measurements were based on the frequency and location of CTD
casts, in accordance with the guidance set by Appendix 4 of the FPM (ed 2014) (see Table 7).
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Total Propagated Uncertainty was then evaluated to ensure compliance with section 5.1.3 of NOAA's
Hydrographic Surveys Specifications and Deliverables. First, the maximum allowable uncertainty for each
node was calculated using the equation: -Uncertainty/((0.25+((Depth*0.013)*2))*0.5). Second, the ratio
between actual uncertainty and maximum allowed uncertainty was found for each node. The resulting
"TVU_QC' layer was filtered using a color map to show any areas where actual uncertainty exceeded the
maximum allowed uncertainty. 100% of grid nodes of the 0.5m MBES CUBE surface meet IHO uncertainty
requirements for [HO Order 1a surveys as seen in the Pydro CSAR QA tool output plots (see Figure 6).

Uncertainty Standards

Grid source: H12960 MB 50cm_ MLLW Final.csar
100% pass (283,471,807 of all nodes), min=0.63, mode=0_66, max=1.00
Percentiles: 2.5%=0.65, Q1=0.66, median=0.66, Q3=0.67, 97.5%=0.68
EJ:I% T T T T T T T

Percentage of nodes in each uncertainty group

070 ors 080 03 090 095 100
Node uncertainty as a fraction of allowable IHO TVU (computed)

Figure 6: Uncertainty Standards

B.2.3 Junctions
H12960 had one contemporary junction survey.

11
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The following junctions were made with this survey:

Registry . . Relative
Number Scale Year Field Unit Location
F00690 1:20000 2016 NOAA Ship THOMAS JEFFERSON SW

Table 8: Junctioning Surveys

F00690
H12960 overlaps a portion of FO0690, which is a multibeam reconnaissance survey of crosslines covering

the entire project area. Some F00690 lines were used as crosslines in the H12960 crossline comparison. See
the crossline comparison section (Section B.2) for more information.

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

Depth artifact on leeward side of EM2040 MBES swath

A depth artifact on the leeward side of the MBES swath was observed during sonar acceptance testing of
NOAA Ship Thomas Jefferson's recently acquired EM2040 MBES. H12960 was subsequently the first S222
MBES survey after the sonar acceptance testing. To mitigate the severity of the depth artifact, S222 operated
the EM2040 in single sector mode, and a reduced swath angle of 45° on each side of nadir. While this was
successful in reducing the severity of the the artifact to at most 10-20cm on the roughest days, well below the
survey's allowable TVU, these anomalies still manifested throughout the MBES dataset, especially during
days with relatively rougher sea states (see Figures 7, 8, and 9). Additional information can be found in the
Hydrographic Systems and Technology Branch testing report, forwarded as part of the DAPR.

12
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Figure 7: Leeward side MBES artifact seen in slope child
layer created in ArcMap 10.3, and viewed in Caris HIPS 9.1.9
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N

Artifact in outer starboard beam

Figure 8: MBES artifact seen in depth layer with 15x vertical exaggeration
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3.6m along track 0.06m - 0.10m
vertical

Figure 9: MBES artifact seen in 2D subset along-track orientation

B.2.6 Factors Affecting Soundings

Sea-State affected soundings

On day numbers 312, 313, 317, and 318, the survey vessel experienced rough seas leading to several MBES
blowouts. These blowouts left several gaps in the depth grid deliverable. However, these gaps were also
covered by 100% and 200% SSS coverage, and no evidence of significant features were found therein (see
Figure 10).

15
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Figure 10: Sea-state affected soundings
Small data gaps between MBES line files

Small data gaps (~2.5m wide) between the end and start of MBES line files exist throughout the survey.
However, these gaps were also covered by 100% and 200% SSS coverage, and no evidence of significant
features were found therein (see Figure 11).

16
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Figure 11: Small data gaps between MBES line files
Small data gaps between SSS line files in SSS Mosaic

Small data gaps (~2.5m wide) between the end and start of SSS line files exist throughout the survey.
However, these gaps were also covered by the other 100% or 200% SSS coverage, and no evidence of
significant features were found therein (see Figure 12).

17
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Figure 12: Small data gaps between SSS line files displayed in H12960_SSS_100.csar mosaic
B.2.7 Sound Speed Methods

Sound Speed Cast Frequency: Approximately every 30 minutes

Sound Speed measurements of the water-column were conducted approximately every 30 minutes using

a Moving Vessel Profiler (MVP), and more frequently in areas or times of more dynamic fluctuations in
sound speed. When the MVP was in maintenance, Conductivity, Temperature, and Density (CTD) casts were
taken at a frequency of ~4 hours, as seen in part of day numbers 315 and 321. Figure 13 shows acquired data
colored by sound speed cast.

18
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Figure 13: H12960 geographic distribution of sound speed casts from S222

B.2.8 Coverage Equipment and Methods

Refer to Section A.4 and B.1.2. of this report for survey equipment and methods used to meet coverage
requirements for this project.

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.

B.4 Backscatter

Backscatter was processed by the field unit using Fledermaus FMGT software.

19
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B.5S Data Processing

B.5.1 Primary Data Processing Software

The following software program was the primary program used for bathymetric data processing:

Manufacturer

Name

Version

Caris

HIPS and SIPS

9.1.9

Table 9: Primary bathymetric data processing software

The following software program was the primary program used for imagery data processing:

Manufacturer Name Version
QPS Fledermaus FMGT 7.6.4
Table 10: Primary imagery data processing software
The following Feature Object Catalog was used: NOAA Profile V_5 4
B.5.2 Surfaces
The following surfaces and/or BAGs were submitted to the Processing Branch:
Surface Name Surface Resolution |Depth Range Surface Purpose
Type Parameter
12.57 meters Obicct
H12960 MB_50cm MLLW _Final CUBE 0.5 meters - NOAA 0.5m ) )
- Detection
21.92 meters
H12960_SSS 100 SSS Mosaic 1 meters 0 meters - N/A 100% SSS
0 meters
H12960 SSS_200 SSS Mosaic 1 meters 0 meters - N/A 200% SSS
0 meters

Table 11: Submitted Surfaces

The submitted multibeam 50cm surface for survey H12960 meets density requirements for object detection
as described in section 5.2.2.2 of the HSSD 2016 (see Figure 14). For further discussion, see section A.4
of this report. A very small area of the surveyed depths exceeded 20m. A deviation from the HSSD was
approved by the HSD Project Manager to include all depths of the survey in a single deliverable 50cm
surface, although some surveyed depths exceeded 20m.
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Object Detection Coverage

Grid source: H12960 MB 50cm_ MLLW Final.csar
59% pass (281,203,079 of all nodes), min=1.0, mode=50, max=201.0
Percentiles: 2.5%=26, Ql=42, median=48, 03=54, 97 5%=71
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Figure 14: Object Detection Density Requirements Plot for H12960

B.5.3 Surface Fliers

Fliers were detected using HSTB Pydro tools, as well as an in-house ArcGIS script used to augment the
Pydro QC Tools. HI2866 MB_0.5m_ MLLW _final grid was scanned for fliers at 50cm tolerance, and
yielded one potential flier. After review, the remaining flagged node was determined to be a valid object, as
shown in Figure 15.
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@ Find fliers v3 *

Potential fliers per input: ChartEd 55ﬁ:
@ - H12960_MB_50cm_MLLW _Final.csar: 1 0 bst ructl on

Figure 15: H12960 HSTB Auto QC Tools Flier Finder Results

C. Vertical and Horizontal Control

Per section 5.1.2.3 of the FPM (2014 ed), no Horizontal and Vertical Control Report has been generated for
Survey H12960.

C.1 Vertical Control

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

ERS Methods Used:

ERS via VDATUM

Ellipsoid to Chart Datum Separation File:

2329 full area sep xysep.csar

Sounding elevations relative to the ellipsoid were collected through real time precise point positioning
(RT3P) via Fugro Marinestar services, as detailed in the DAPR.
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C.2 Horizontal Control
The horizontal datum for this project is World Geodetic System 1984 (WGS84).
The projection used for this project is Universal Transverse Mercator (UTM) 17N.

Horizontal positioning was collected through real time precise point positioning (RT3P) via Fugro
Marinestar services, as detailed in the DAPR.

D. Results and Recommendations

D.1 Chart Comparison

Surveyed soundings were compared to existing charted soundings by two separate methods to ensure
agreement in results. The first method differenced surveyed soundings to an interpolated digital elevation
model (DEM) created from the archived survey-scale soundings of most recently charted historical
National Ocean Service (NOS) surveys. The second method used PydroExplorer's QC Tools DtoN Scanner
application to compare current ENC soundings to a dense shoal-biased sounding selection from H12960.

The first method involved downloading archived survey-scale soundings through the National Centers for
Environmental Information (NCEI) Data Extract System, or NEXT-web data extraction portal. A DEM
representative of the historical surveys was created using ESRI ArcMap 10.3 Spatial Analyst Extension
Natural Neighbor interpolation tool, gridded to 4m (see Figure 16). The most recent hydrographic surveys
in the project area were completed between 1972 and 2005; the majority of the project area was completed
between 1994 and 1995 by NOAA Ship Whiting, with a corresponding encoded CATZOC value of A2

on NOAA ENC US5GA20M (see Figure 17). The historical DEM was subtracted from the H12960 50cm
depth CUBE grid to create a difference surface, with a mean difference -0.050m and a standard deviation of
0.196m. Discrete nodes with differences greater than 1m were analyzed for possible Dangers to Navigation
(DtoNs), and general depth changes of large features such as shoals or sand waves were also investigated.
Most grid nodes with a difference greater than 1m correlated with crests of large sand forms. This is to be
expected, as small horizontal positioning and sounding technology differences can result in large apparent
vertical differences (see Figure 18). From this analysis, the sand shoals appear largely stable, with very little
observable migration patterns from past surveys.

The second method involved the PydroExplorer QC Tools DtoN Scanner, which identifies survey soundings
with a shoal discrepancy as compared to the chart, evaluated via the "triangle rule." The tool creates a
triangulated irregular network (TIN) from the ENC soundings (and feature value of soundings, if present).
Survey soundings are categorized within the TIN triangles, and if any survey sounding is shallower than

the three triangle vertex soundings, it is flagged. Results from H12960 compared to ENC soundings and
features from USSGA20M and US4SC22M yielded several possible chart discrepancies (see Figure 19).
However, upon further review, most survey soundings flagged as possible chart discrepancies would not

be flagged if the TIN were to be drawn in a different but equally legitimate configuration, such as in the
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approximate location of 31°58'3.64"N 080°34'9.48"W. This was confirmed by running the historical surveys
DEM through the DtoN Scanner Tool, which highlighted almost exactly the same areas as possible chart
discrepancies in H12960 (see Figure 20). With the exception of the area mentioned before, no survey
soundings varied from the largest scale charts by more than one meter.

The 60 foot depth curve is the only depth curve that exists in the charted area of Survey H12960. Upon
review of a shoal-biased depth contour dataset created in Caris HIPS 9.1.9, there is general agreement with
the existing depth curves (see Figure 21).

Legend

[ 12990 survey area
Historical Surveys DEM
depths in meters
—Heh 14
-

Naturéleighbor
Interlation

Figure 16: Historical Surveys DEM creation using ArcMap 10.3
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Figure 18: Position of depth differences between historical DEM
and H12960 greater than 1m. Difference values are shown in red.
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.........

i H12960 contours overlaid on
: : ENC US4SC22M &
US5CGA20M.

Figure 21: Survey contours compared to charted depth curves

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
11505 1:40000 5 08/2014 01/24/2017
11513 1:80000 27 12/2013 01/24/2017

Table 12: Largest Scale Raster Charts

11505

NM Date
02/11/2017
02/11/2017

NOAA Chart 11505 covers almost the entire area of survey H12960 at a scale of 1:40,000. Any changes
to assigned features derived from the ENC can be found in the Final Feature File included with this report.
Charted depths generally agreed with surveyed depths within two feet, with exceptions noted in Section D.1

of this report.

11513
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NOAA Chart 11513 covers the eastern area of survey H12960 at a scale of 1:80,000. Any changes to
assigned features derived from the ENC can be found in the Final Feature File included with this report.
Charted depths generally agreed with surveyed depths within two feet, with exceptions noted in Section D.1
of this report.

D.1.2 Electronic Navigational Charts

The following are the largest scale ENCs, which cover the survey area:

Update
ENC Scale Edition Application Issue Date Preliminary?
Date
US5GA20M 1:40000 43 01/17/2017 01/17/2017 NO
US4SC22M 1:80000 19 01/17/2017 01/17/2017 NO

Table 13: Largest Scale ENCs

US5GA20M

NOAA ENC US5GA20M covers almost the entire area of survey H12960 at a scale of 1:40,000. Any
changes to assigned features derived from the ENC can be found in the Final Feature File included with
this report. Charted depths generally agreed with surveyed depths within two feet, with exceptions noted in
Section D.1 of this report.

US4SC22M

NOAA ENC US4SC22M covers the eastern area of survey H12960 at a scale of 1:80,000. Any changes to
assigned features derived from the ENC can be found in the Final Feature File included with this report.
Charted depths generally agreed with surveyed depths within two feet, with exceptions noted in Section D.1
of this report.

D.1.3 Maritime Boundary Points

No Maritime Boundary Points were assigned for this survey.

D.1.4 Charted Features

One charted 55-foot obstruction existed within the limits of survey H12960. For full details on the feature
investigation, see the Final Feature File submitted with this report.

30



H12960 NOAA Ship Thomas Jefferson

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.

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

For more information on the comparison of H12960 with prior surveys, refer to section D.1 of this report.

D.2.3 Aids to Navigation
The Aid to Navigation (ATON) Y "T" F1' Y 2.5s buoy was within the H12960 project area, and found off

station and extinguished. The discrepancy was immediately reported to the US Coast Guard through the
online web ATON discrepancy reporting tool (see Figure 22).
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NAVIGAT'O N CENTER U.S. Department of Homeland Security (’ff\ '\;u\
The Navigation Center of Excellence BMITER STATES cOAST cUARD N '\;%, 4

Home | DGPS Advisories | GPS Constellation Status | MSI Data Downloads | GPS Tesfing Nofices | LNMs | Almanacs | Nav Rules | AlS | N.Amer Ice Svc | ContactUs | Search

Nav Notes & Information

« Search Our Site
= Radio Mavigation Meetings

Mission Areas

Global Positioning System

Mationwide DGP 3

Mationwide AIS (NAIS)

AlS (Overview, Messages, etc. )

Long Range Identific ation and Tracking
Local Notice to Mariners

Light Lists Publications {2018)

Light Lists (Weekly Updates)

Civil GPS Service Interfac e Committee
LORAN C (archive)

Subscribe / Report (free)

Free Email Subsciptions
Join CGSIC

Report an ATON Discrepanty
Report a GPS Problem
Report an NDGPS Problem
Report an LRIT Problem
Report an NAIS Problem
Contact Us

Maritime Information

Thank you, your report has been sent.

Thank you for your input! The information you have provided has been processed and is shown below. You should print it for your
information and so that you can remember the specifics of this outage in case we have to call you to gather more information.

You may return to our home page or click on your browser's BACK button to return to the page from which you came.

Name: Anthony Klemm

Email Address: anthony.rklemm@noaa.gov

Telephone number: 757-647-0187

Waterway/Areal/State; Approaches to Savannah, Georgia

Your Vessel's Name: NOAA Ship Thomas Jefferson 5222

Type of Vessel: Hydrographic Survey Vessel

DOC#/ HIN | VIN | State #: 360058000

AID Name (from Light List): Tybee Approach Lighted Buoy FI ¥ 2.55
Light List Number (LLNR): 340

Structure Discrepancy: None

Buoy Discrepancy: Of Station

Lighted ATON Discrepancy: Extinguished

Other type of discrepancy:

Hazard Yes

Comments: T"Y" buoy is now at approximate location: 31-56"-15.13"N, 080-36"-48 54"W, and the light is extinguished, posing an
allision danger at times of low light.

Figure 22: ATON discrepancy report sent to US Coast Guard for buoy Y "T" FI Y 2.5s

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.
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D.2.8 Significant Features

For full details, see the Final Feature File submitted with this report.

D.2.9 Construction and Dredging

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

D.2.10 New Survey Recommendation

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

D.2.11 Inset Recommendation

No new insets are recommended for this area.
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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, 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
Chris van Westendorp, . I Tl el v
CDR/NOAA Chief of Party 02/21/2017 s A A
Matthew Forrest, LT/NOAA | Field Operations Officer | 02/21/2017 G s
Alex Ligon Sheet Manager 02/21/2017 1008507 Sl
Anthony Klemm, KLEMMANTHONY S0z mnie
LT/NOAA Sheet Manager 02/2 1/20 1 7 -ROSS-1 392701 60 E:j:l%xl;\ogl\%}};lzzl:gés1392701601
Dale Gump, ENS/NOAA Sheet Manager 02/21/2017  |GUMP.DALE.JOS Sinsitiosthmsame

EPH.1280509767 a-ampoatjoserirssossrsr

Date: 2017.03.06 14:01:39 -05'00"



F. Table of Acronyms

Acronym Definition

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-0OPS 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

FFF Final Feature File

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

HSSD Hydrographic Survey Specifications and Deliverables




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
TPE Total Propagated Error

TPU Topside Processing Unit

USACE United States Army Corps of Engineers
USCG United Stated Coast Guard

UTM Universal Transverse Mercator

X0 Executive Officer

ZDA Global Positiong System timing message
ZDF Zone Definition File
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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 : November 28, 2016

HYDROGRAPHIC BRANCH: Atlantic
HYDROGRAPHIC PROJECT OPR-G329-TJ-16
HYDROGRAPHIC SHEET: H12960

LOCALITY: E of Savannah, Approaches to Savannah
TIME PERIOD: November 7 to 17, 2016

TIDE STATION USED: 8670870 Fort Pulaski, GA

Lat. 32° 2.2'N Long. 80° 541 W
PLANE OF REFERENCE (MEAN LOWER LOW WATER): 0.000 meters meters
HEIGHT OF HIGH WATERABOVE PLANE OF REFERENCE: 2.173 metereters

REMARKS: RECOMMENDED ZONIN!

Preliminary zoning for this project was provided under project
G329-TJ-2016.  Preliminary zoning is accepted as the final zoning for
Registry  No. H12960 for the time period of November 7 to 17, 2016.

Please use the zoning file  G329TJ2016CORP submitted with the project
instructions for OPR-G329-TJ-16. Zones SA169, SAl170, SA172A, SAl72B,
SA172C, SA172D, and SA190 are the applicable zones for H12960.

Refer to attachments for zoning information.

Note 1: Provided time series data are tabulated in  metric  units
(meters), relative to MLLWand on Greenwich Mean Time on
the 1983-2001 National Tidal Datum Epoch (NTDE).

Digitally signed by
HOVIS.GERALD.THOMAS.JR.1365860250
H OVI S . G E RALD . TH O DN: c=US, 0=U.S. Government, ou=DoD,
MAS . J R . 1365860250 gg;ﬁcK)l\'/IOSu._GOEEILIIE_E’.THOMAS.JR.1365860250

Date: 2016.11.28 19:58:27 -05'00'

CHIEF, PRODUCTSAND SERVICES BRANCH
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1/6/2017 National Oceanic and Atmospheric Administration Mail - buoy location discrepancy reported to the coast guard

Alex Ligon - NOAA Federal <alex.c.ligon@noaa.gov>

buoy location discrepancy reported to the coast guard

Anthony Klemm - NOAA Federal <anthony.r.klemm@noaa.gov>
To: Alex Ligon - NOAA Federal <alex.c.ligon@noaa.gov>

Fri, Jan 6, 2017 at 6:57 PM

The Navigation Cenfer of Excellence

NAV'GATION CENTER U.S. Department of Homeland Security

UNITED STATES COAST GUARD JF

Home | DGPS Advisories | GPS Constellation Status | MS| Data Downloads | GPS Testing Nofices | LNMs | Almanacs | Nav Rules | AIS | N.Amer lce Sve | ContactUs | Search

Nav Notes & Information Thank you, your report has been sent.

« Search Our Site
« Radio Navigation Mestings

Mission Areas
Name: Anthony Klemm
Email Address: anthony rklemm@noaa gov
Telephone number: 757-647-0187
« Nationwide AIS (MAIS) Waterway/Area/State: Approaches to Savannah, Georgia
o i TOusvicw Measaes o) Your Vessel's Name: NOAA Ship Thomas Jefferson 5222
Long Range |dentification and Tracking Type of Vessel: Hydrographic Survey Vessel
sl ity DOC#/ HIN | VIN | State #: 360955000
Light Lists Publications (2016) AID Name (from Light List): Tybee Approach Lighted Buoy FI Y 2.55
Cigft Lists (Weekly Updates) Light List Number (LLNR): 340
g Weekly Updates) =
. Civil GPS Service Interface Committee | StruCture Discrepancy: None

» Global Positioning System
= Nationwide DGPS

Report an ATON Discrepancy
« Reporta GPS Problem

« Repol NDGPS Problem
Report an LRIT Problem

« Report an NAIS Problem

- Contact Us

Maritime Information
LT Anthony Klemm, NOAA
NOAA Ship Thomas Jefferson
439 W York Street

Norfolk, VA 23510

Learn about NOAA nautical charts - www.nauticalcharts.noaa.gov

Thank you for your input! The information you have provided has been processed and is shown below. You should print it for your
information and so that you can remember the specifics of this outage in case we have to call you to gather more information

You may return to our home page of click on your browsers BACK button to return to the page from which you came

. LORAN C (archive) Buoy Discrepancy: Of Station
: Lighted ATON Discrepancy: Extinguished
Subscribe / Report (free) Other type of discrepancy:
Hazard Yes
. Free Email Subsciptions Comments: T"Y" buoy is now at approximate location: 31-56™-15.13"N, 080-36"-48.54"W, and the light is extinguished, posing an
. JoinCESIC allision danger at times of low light.

https://mail.google.com/mail/u/0/?ui=2&ik=be68db12f3&view=pt&search=inbox&msg=15975252c902005e&simI|=15975252c902005e 7



3/7/2017 National Oceanic and Atmospheric Administration Mail - H12960 Resolution Exemption

rYrlolr Matthew Forrest - NOAA Federal <matthew.r.forrest@noaa.gov>

H12960 Resolution Exemption

Starla Robinson - NOAA Federal <starla.robinson@noaa.gov> Fri, Feb 17, 2017 at 6:06 PM
To: Matthew Forrest - NOAA Federal <matthew.r.forrest@noaa.gov>

Cc: Russell Quintero - NOAA Federal <russell.quintero@noaa.gov>, _OMAO MOA CO Thomas Jefferson
<co.thomas.jefferson@noaa.gov>, OMAO MOA OPS Thomas Jefferson <ops.thomas.jefferson@noaa.gov>

HSD waives the requirement of an additional 1-meter grid for H12960. A half-meter grid will be sufficient to cover the
area.

Thank you,
Starla

On Fri, Feb 17, 2017 at 10:48 AM, Matthew Forrest - NOAA Federal <matthew.r.forrest@noaa.gov> wrote:
Starla,

TJ respectfully requests an exemption from grid resolution requirements for H12960.

The vast majority of the survey falls within the 50cm grid resolution depth range of 0-20m; however, scattered
throughout the eastern part of the survey are small areas that exceed 20m (see attached image). While normally this
would require a separate grid at the 1m per HSSD, we would like to deliver only a 50cm grid, owing to the relatively
small areas greater than 20m. Density in the areas greater than 20m is adequate to support 50cm resolution. Please
advise as to whether this will be acceptable. Thank you!

VIr,

LT Forrest

LT Matthew Forrest, NOAA
Operations Officer

NOAA Ship Thomas Jefferson
439 W York St

Norfolk, VA 23510

Tel: (757) 647-0187

Iridium: (808) 434-2706

Starla D. Robinson, Physical Scientist

NOS - OCS - Hydrographic Survey Division - Operations Branch
National Oceanic Atmospheric Administration

Office: 301-713-2702 x125

Cell: 360-689-1431

Website: HSD Planned Hydrographic Surveys

https://mail .google.com/mail/u/0/?ui=28&ik=e437dc3e2c&view=pt&g=Starla.Robinson%40noaa.gov&gs=true&search=query&msg=15a4d4144cf2cef5&dsqt=1&s... 1/1


mailto:matthew.r.forrest@noaa.gov
http://noaa.maps.arcgis.com/apps/MapSeries/index.html?appid=c04dbcf9398d4933b9bfacd01758b5e1

APPROVAL PAGE

H12960

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 NCEI for archive
- H12960 DR.pdf
- Collection of depth varied resolution BAGS
- Processed survey data and records
- H12960_ Geolmage.pdf

The survey evaluation and verification has been conducted according current OCS
Specifications, and the survey has been approved for dissemination and usage of updating
NOAA'’s suite of nautical charts.
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