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DATA ACQUISITION INFORMATION

Line Number Heading Speed Test
100_1743 119 4.1mls

100_1747 299 4.1 m/s

102A1749 119 3.8m/s Roll
102 1752 299 3.9 m/s T'?r;ee‘jsgn
101_1755 191 3.6 m/s

103 1757 16 3.9m/s Pitch
101 1759 190 2.1m/s

101_1803 193 3.6 m/s

103A1805 192 3.7m/s Pitch

TEST RESULTS

Precise Time (Nav): -0.000

Pitch bias: +1.560
Roll bias: -0.210
Yaw Bias: -0.000
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived in
the calibration procedure. The image below depicts the patch test area after patch test values were
entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface. Vertical
exaggeration is 5. *No target for Yaw was found, but 0.00 indicates a reasonable value until better

data becomes available.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel:
Date of Test:

Thomas Jefferson 3101
March 13, 2010, DN 072

Calibrating Hydrographer(s): AHB James J Miller

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125-SV 200kHz Roll Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount
Description of Positioning System: POS/MV version 4 w/ Precise Timing
Date of Most Recent Positioning System Calibration: First of the Season

TEST INFORMATION

Locality: Approaches to Chesapeake Bay
Sub-Locality:

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): ST Glomb
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Figure 1 — Patch test area off Tanner Pt in the Elizabeth River, Norfolk, VA




DATA ACQUISITION INFORMATION

Line Number Heading Test
Speed
4.1
100 1743 119 Roll
— m/s
100_1747 299 4.1m/s Roll
102A1749 119 3.8m/s Precise
Time
102_1752 299 3.9m/s -
101_1755 191 3.6m/s -
Pitch,
103 1757 16 3.9m/s Yaw
101 1759 190 2.1m/s -
101_1803 193 3.6m/s Yaw
103A1805 192 3.7m/s Pitch

TEST RESULTS

Precise Time (Nav): -0.000

Pitch bias: +1.430
Roll bias: -0.230
Yaw Bias: -0.650
NARRATIVE

Note:

* For 7125 precise timing - The determined precise time value will be entered in the swath section
with the opposite sign. All other motion data will be entered with the same value as derived in the

calibration procedure.

The image below depicts a 0.5m CUBE surface of the patch test area after the calibrated values were
entered in the .HVF and the lines had their correctors reapplied (SVP, merge, TPU, recomputation of

the CUBE surface). Vertical exaggeration is 5.




Figure 2 — 0.5m CUBE surface of patch test area

PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit
(IMU). Sensor alignment offsets must be accurately measured and entered into the processing
software to generate an accurate depth sounding and to place it into its correct position on the
sea floor. Uncorrected misalignment of a sonar with respect to the IMU results in artifacts in the
data associated with heave, pitch, roll, and/or yaw. Alignment issues often have high internal
consistencies and are not always readily noticeable within a single line. These issues become
noticeable when two or more lines are compared. Patch tests also measure the timing latencies
between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected
timing latencies can generate positional errors as well as motion artifacts. Timing issues have
low internal consistencies and are observable within a single line. A carefully planned and
executed patch test can solve for the timing latencies and the sensor misalignments in a survey
vessel.




ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch
test analysis from the raw data. Each analyst started with a CARIS HVF that was only populated
with offset values. No values for Navigation, Pitch, Roll, or Yaw were entered prior to
performing the calibration procedure. Each analyst converted the raw data using their HVF
value and applied correctors for true heave, observed tide, SVP. The corrected depths were
then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively.
After each variable was solved, the value was entered into the corresponding location in the
HVF and the data was re-SVP, Merged, and TPU applied. A surface was generated using each
individuals results and the vertical exaggeration of the surface was set to 5 to highlight any
deficiencies in the derived patch test values. The results of the patch test have been recorded
in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were
thrown out as outliers. Next, the values considered to be valid were used to process the raw
data collected over a reference surface. Final values were derived by a series of averages,
trimmed mean, or in some instances, new figures were derived based solely from iterative
adjustments to the HVF value based on examination of the reference surface. The HVF values
determined to be the best solution were used to create the official HVF for each vessel, sensor,
and frequency. The reference surface area was then regenerated using each of the newly
created "official" HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a
vertical exaggeration of 20 and was reviewed by a panel consisting of the Commanding Officer,
Chief Survey Tech, Operations Officer, and 4th Officer. Once the values received unanimous
approval, each CUBE surface was opened in CARIS Bathy Database - Base Editor. Depth
values for each configuration were reviewed to check for overall agreement and were found to
be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as
values to be used in the official HVF for each configuration. These values will be used to start
the field season, and will remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3101
Date of Test: March 12, 2010, DN 071
Calibrating Hydrographer(s): CST Wright

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 400khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): ST Glomb

DATA ACQUISITION INFORMATION

Line Number Heading Speed m\s
100A_1636 Precise Time 299 4.1
103A_1649 Pitch 12 3.67
. 35

103_1651 Pitch 188

3.8
100 1633 Roll 122

4.1
100A_1636 Roll 299

3.49
101 1734 Yaw 197

3.50
103_1651 Yaw 188
















PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3101
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): ST Glomb

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 200khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): ST Glomb
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DATA ACQUISITION INFORMATION

Line Number Heading Speed m\s

101 1755 Navigation time 101 33
L . 2.1

101_1759 Navigation time 191
: 4.0

103_1757 Pitch 11
3.7

103A 1805 Pitch 191
4.0

100 1743 Roll 118
4.0

100_1747 Roll 298
3.6

101_1803 Yaw 191
103A_1805 Yaw 3.7

— 191

TEST RESULTS

Precise Time (Nav): 0.00

Pitch bias: 1.40

Roll bias: 0.00

Yaw Bias: unable to find the feature
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived
in the calibration procedure. The image below depicts the patch test area after patch test values
were entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface.

Vertical exaggeration is 5.
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PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement
Unit (IMU). Sensor alignment offsets must be accurately measured and entered into the
processing software to generate an accurate depth sounding and to place it into its correct
position on the sea floor. Uncorrected misalignment of a sonar with respect to the IMU
results in artifacts in the data associated with heave, pitch, roll, and/or yaw. Alignment
issues often have high internal consistencies and are not always readily noticeable within a
single line. These issues become noticeable when two or more lines are compared. Patch
tests also measure the timing latencies between the navigation/attitude sensor, the sonar,
and the acquisition computer. Uncorrected timing latencies can generate positional errors as
well as motion artifacts. Timing issues have low internal consistencies and are observable
within a single line. A carefully planned and executed patch test can solve for the timing
latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a
patch test analysis from the raw data. Each analyst started with a CARIS HVF that was only
populated with offset values. No values for Navigation, Pitch, Roll, or Yaw were entered
prior to performing the calibration procedure. Each analyst converted the raw data using
their HVF value and applied correctors for true heave, observed tide, SVP. The corrected
depths were then merged and total propagated uncertainty (TPU) was calculated. Each
analyst then performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw,
respectively. After each variable was solved, the value was entered into the corresponding
location in the HVF and the data was re-SVP, Merged, and TPU applied. A surface was
generated using each individuals results and the vertical exaggeration of the surface was set
to 5 to highlight any deficiencies in the derived patch test values. The results of the patch
test have been recorded in a spreadsheet and compared with the patch test results for other
individual analysts. Any large discrepancies from the values derived by others for the same
sensor and frequency were thrown out as outliers. Next, the values considered to be valid
were used to process the raw data collected over a reference surface. Final values were
derived by a series of averages, trimmed mean, or in some instances, new figures were
derived based solely from iterative adjustments to the HVF value based on examination of
the reference surface. The HVF values determined to be the best solution were used to
create the official HVF for each vessel, sensor, and frequency. The reference surface area
was then regenerated using each of the newly created "official" HVFs to create a 0.5 meter
CUBE surfaces. Each CUBE surface was given a vertical exaggeration of 20 and was
reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations
Officer, and 4th Officer. Once the values received unanimous approval, each CUBE surface
was opened in CARIS Bathy Database - Base Editor. Depth values for each configuration
were reviewed to check for overall agreement and were found to be within 15 cm between all
vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been
approved as values to be used in the official HVF for each configuration. These values will
be used to start the field season, and will remain in effect until superseded by subsequent
path tests.




ultibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): ST Glomb

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 400khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: Elizabeth River, near Tanner Point
Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
m\s

103_1901 Navigation time 191 3.2
igati i 4.0

103_1909 Navigation time 191
[ 4.0

103 1909 Pitch 101
3.8

103 1911 Pitch 011
4.1

100 1836 Roll 118
3.9

100 1839 Roll 208
4.5

150 1928 Yaw 102
4.3

151_1931 Yaw 167

TEST RESULTS

Precise Time (Nav): 0.20

Pitch bias: -1.00
Roll bias: -0.90
Yaw Bias: -0.80
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived
in the calibration procedure. The image below depicts the patch test area after patch test values
were entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface.
Vertical exaggeration is 5.
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PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): CST Wright

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 400khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: Elizabeth River, near Tanner Point
Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
102_1843 Roll 118 7.7
7.4
102_1847 Roll 298
. 7.5
150_1928 Pitch 102
7.7
150_1932 Pitch 12
7.5
150 1928 Yaw 192
151 1931 Yaw 9.4
192

TEST RESULTS

Precise Time (Nav): 0.00

Pitch bias: 1.90
Roll bias: -0.92
Yaw Bias: -0.90
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived
in the calibration procedure. The image below depicts the patch test area after patch test values

were entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface.

Vertical exaggeration is 1.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel:
Date of Test:

Thomas Jefferson 3102
March 13, 2010, DN 072

Calibrating Hydrographer(s): SST Lewit

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 200khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type: sandy,

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
100-2000 Precise Time and Roll 119 7.6
100-2003 Precise Time and Roll 299 6.6
100-2006 Precise Time and Roll 118 /.6
102-2009 Precise Time and Roll 299 6.6
103-1945 Nav Pitch 192 7.0
103-1948 Nav Pitch 192 8.0
103-1951 Pitch 012 6.4
150-1953 Yaw 192 7.8
150-1958 Yaw 012 6.5
151-1954 Yaw 012 6.3
151-1956 Yaw 192 8.0

TEST RESULTS

Precise Time (Nav): 0.000

Pitch bias: 0.850
Roll bias: -0.637
Yaw Bias: -0.703
NARRATIVE

Note: 7125sv is roll compensated and in the HVF the Roll is set to apply in merge “NO”. Heave and

pitch entry’s are set to apply “Yes”

The navigation time error, pitch bias, and roll bias were all conducted using the HIPS calibration GUI.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): LT Davidson

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 200khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
1022006 Precise time 119 3.9 m/s
103-1945 Pitch 192 3.6 m/s
103-1951 Pitch 012 3.3mis
100-2000 Roll 117 3.9 m/s
100-2003 Roll 299 3.4 m/s
103-1948 Nav Pitch 192 3.6 m/s
151-1956 Yaw 105 4.1mis
150-1953 Yaw 194 4.0m/s

TEST RESULTS

Precise Time (Nav): 0.000

Pitch bias: 0.890
Roll bias: -0.470
Yaw Bias: -0.890
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived in
the calibration procedure. The image below depicts the patch test area after patch test values were
entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface. Vertical
exaggeration is 5.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): ST Glomb

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 200khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed m\s

103 1945 Navigation time 191 3.6
L . 4.0

103_1948 Navigation time 191
. 4.0

103_1948 Pitch 191
3.3

103_1951 Pitch 011
3.4

102 2009 Roll 298
4.0

102_2006 Roll 118
4.1

151 1956 Yaw 192
4.0

150_1953 Yaw 192

TEST RESULTS

Precise Time (Nav): 0.00

Pitch bias: 0.60
Roll bias: -.60

Yaw Bias: -0.50
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived
in the calibration procedure. The image below depicts the patch test area after patch test values
were entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface.

Vertical exaggeration is 5.

uul_|

30




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): CST Wright

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 200khz Roll
Compensated

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: ,

Bottom Type:

Approximate Average Water Depth: 10-15m
System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
102 2006 Precise time 119 3.9
— m/s
. 3.6
103-1945 Pitch 192 m/s
103-1951 Pitch 3.3
012 m/s
3.9
100-2000 Roll 117 m/s
3.4
100-2003 Roll 299 m/s
4.1
151-1956 Yaw 195 m/s
4.0
150-1953 Yaw 194 m/s

TEST RESULTS

Precise Time (Nav): 0.00

Pitch bias: 0.81
Roll bias: -0.65
Yaw Bias: -1.30
NARRATIVE

Note: * For 7125 precise timing - the determined precise time value will be entered in the swath
section with opposite sign. All other motion data will be entered with the same value as derived in
the calibration procedure. The image below depicts the patch test area after patch test values were

entered in the HVF and the lines re-svp, merged, tpu, and recompute CUBE surface. Vertical

exaggeration is 1.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Field Unit: Thomas Jefferson 3102
Date of Test: 13 March 2010 DNO072

Calibrating Hydrographer(s): LT Davidson

MULTIBEAM SYSTEM INFORMATION

Multibeam Echosounder System: Reson 7125-SV Multibeam 400khz
System Location: Port side of launch

Sonar Serial Number:Proj=TC2160 SN1908188 Receiver=

Processing Unit Serial Number:

Date of Most Recent EED / Factory Checkout:

VESSEL INFORMATION

Sonar Mounting Configuration: Port Hull Mount Swing ARM

Date of Current Vessel Offset Measurement / Verification: Jan 2010
Description of Positioning System: POS/MV version 4 w/ Precise Timing
Date of Most Recent Positioning System Calibration: DN0692010

TEST INFORMATION

Test Date(s) / DN(s): DN 072

System Operator(s): SST Lewit

Wind / Seas / Sky: Calm <1

Locality: Approaches to Chesapeake Bay
Sub-Locality: NIT, Tanner Pt, Elizabeth River, VA
Bottom Type: mud and sand

Approximate Average Water Depth:

DATA ACQUISITION INFORMATION

Line Number Heading Speed
100-1836 118 7.70
100-1839 298 7.40
102-1843 118 7.70
102-1847 298 7.40
103_1901 191 6.30
103_1909 191 7.60
103_1911 11 7.60




151 1929 12 8.20
150_1932 12 7.77
TEST RESULTS
Precise Timing Error: Observed Value=0.00 Entered swath Value=-0.00

Pitch Bias: +1.70

Roll Bias: -0.99

Resulting CARIS HIPS HVF File Name:HSRR_2010_3102_400_mcd

NARRATIVE

* For 7125 precise timing - the determined precise time value will be entered in the swath section with opposite
sign. All other motion data will be entered with the same value as derived in the calibration procedure. The image

below depicts the patch test area after patch test values were entered in the HVF and the lines re-svp, merged,
tpu, and recompute CUBE surface. Vertical exaggeration is 1.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration

Vessel: Thomas Jefferson 3102
Date of Test: March 13, 2010, DN 072
Calibrating Hydrographer(s): SST Lewit

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number:

Processing Unit Serial Number:

Processor:

System Location: Port Side

Survey Multibeam Echosounder System: Reson 7125SV 400 khz

VESSEL INFORMATION

Sonar Mounting Configuration: Retractable Hull Mount,
Description of Positioning System: POS/MV version 4 w/ Precise Timing,
Date of Most Recent Positioning System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay,
Sub-Locality: Elizabeth River,
Bottom Type: Mud

Approximate Average Water Depth: 10-15m

System Operator(s): SST Lewit
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DATA ACQUISITION INFORMATION

Line Number Heading Speed
100-1836 119 8.3
100-1839 299 6.8
102-1843 119 6.2
102-1847 999 7.3
103-1901 102 7.4
103-1909 102 7.3
103-1911 012 7.7
150-1928 102 8.1
150-1932 012 8.7
151-1929 012 7.9
151-1931 192 75

TEST RESULTS

Precise Time Error: 0.000

Pitch bias: 1.106
Roll bias: -0.955
Yaw Bias: -0.600
NARRATIVE

Note: 7125sv is roll compensated and in the HVF the Roll is set to apply in merge “NO”. Heave and
pitch entry’s are set to apply “Yes”

The navigation time error, pitch bias, and roll bias were all conducted using the HIPS calibration GUI.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration Thomas Jefferson S222 Date of
Test: March 11, 2010, DN 070, Calibrating Hydrographer(s): CST Daniel Wright

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number: Processing Unit Serial Number: Processor: 222: System
Location: Sonar Void, Survey Multibeam Echosounder System: Reson 7125

VESSEL INFORMATION

Sonar Mounting Configuration: Permanent Hull Mount, Description of Positioning
System: POS/MV version 4 w/ Precise Timing, Date of Most Recent Positioning

System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay, Sub-Locality: 6 Km SE of Chesapeake
Light, Bottom Type: sandy, Approximate Average Water Depth: 20 meters, System

Operator(s): AST Daniel, ST Glomb.
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DATA ACQUISITION INFORMATION

Line Number Heading Speed

004 1845 (Nav timing) 195.026 2.620 m/s
004 1845 (Pitch) 195.026 2.620 m/s
004_1900 (Pitch) 16.626 2.758 m/s
005_1912 (Roll) 110.801 4.816 m/s
005_2007 (Roll) 200,612 4.209 m/s
011 2250 (Yaw) 343.362 3.739 m/s
012 2304 (Yaw) 238,802 4.195 m/s

TEST RESULTS

Lines 009 2235/010 2252 used for Pitch & Yaw
Lines 005 _1955/005 2007 used for Roll

Navigation Time Error: 0.00 sec
Pitch bias: -1.750 deg

Roll bias: 0.32

Yaw Bias- 0.20

NARRATIVE

Note: The navigation time error, pitch bias, and roll bias were all conducted using the HIPS

calibration GUI.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




AHB SELF ONLY

Multibeam Echosounder Calibration Thomas Jefferson S222 Date of
Test: April 5th, 2009, DN 095, Calibrating Hydrographer(s): AHB SELF

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number: Processing Unit Serial Number: Processor: 222: System
Location: Sonar Void, Survey Multibeam Echosounder System: Reson 7125

VESSEL INFORMATION

Sonar Mounting Configuration: Permanent Hull Mount, Description of Positioning
System: POS/MV version 4 w/ Precise Timing, Date of Most Recent Positioning
System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay, Sub-Locality: 6 Km SE of Chesapeake
Light, Bottom Type: sandy, Approximate Average Water Depth: 20 meters,
System Operator(s): SST V\Lood, AST Van Hox}
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DATA ACQUISITION INFORMATION

Line Number Heading Speed

004 1845 (Nav timing) 195.026 2.620 m/s
004 1845 (Pitch) 195.026 2.620 m/s
004_1900 (Pitch) 16.626 2.758 m/s
005_1912 (Roll) 110.801 4.816 m/s
005_2007 (Roll) 200,612 4.209 m/s
011 2250 (Yaw) 343.362 3.739 m/s
012 2304 (Yaw) 238,802 4.195 m/s

TEST RESULTS

Navigation Time Error: 0.00 sec, Pitch bias: -1.250 deg, Roll bias: 0.28, Yaw Bias 0.003

NARRATIVE

Note: The navigation time error, pitch bias, and roll bias were all conducted using the HIPS
calibration GUI. The yaw bias was determined using the alternative subset editor method. The
subset editor method was used for the yaw bias test due to the significant amount of noise in the
data as the sonar detected the target.




PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




Multibeam Echosounder Calibration Thomas Jefferson S222 Date of
Test: March 11, 2010, DN 070, Calibrating Hydrographer(s): ST Kimberly Glomb

MULTIBEAM SYSTEM INFORMATION

Sonar Serial Number: Processing Unit Serial Number: Processor: 222: System
Location: Sonar Void, Survey Multibeam Echosounder System: Reson 7125

VESSEL INFORMATION

Sonar Mounting Configuration: Permanent Hull Mount, Description of Positioning
System: POS/MV version 4 w/ Precise Timing, Date of Most Recent Positioning

System Calibration:

TEST INFORMATION

Locality: Approaches to Chesapeake Bay, Sub-Locality: 6 Km SE of Chesapeake
Light, Bottom Type: sandy, Approximate Average Water Depth: 20 meters, System
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DATA ACQUISITION INFORMATION

Line Number Heading Speed

004 1845 (Nav timing) 195.026 2.620 m/s
004 1845 (Pitch) 195.026 2.620 mis
004_1900 (Pitch) 16.626 2.758 m/s
005_1912 (Roll) 110,801 4.816 m/s
005_2007 (Roll) 200,612 4.209 m/s
011 2250 (Yaw) 343.362 3.739 m/s
012_2304 (Yaw) 238 892 4.195 m/s

TEST RESULTS

Navigation Time Error: 0.00 sec
Pitch bias: -1.730 deg

Roll bias: 0.32

Yaw Bias- 0.07

NARRATIVE

Note: The navigation time error, pitch bias, and roll bias were all conducted using the HIPS

calibration GUI.
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PURPOSE

Patch tests measure the sensor alignment offsets with respect to the Inertial Measurement Unit (IMU). Sensor
alignment offsets must be accurately measured and entered into the processing software to generate an
accurate depth sounding and to place it into its correct position on the sea floor. Uncorrected misalignment of a
sonar with respect to the IMU results in artifacts in the data associated with heave, pitch, roll, and/or yaw.
Alignment issues often have high internal consistencies and are not always readily noticeable within a single line.
These issues become noticeable when two or more lines are compared. Patch tests also measure the timing
latencies between the navigation/attitude sensor, the sonar, and the acquisition computer. Uncorrected timing
latencies can generate positional errors as well as motion artifacts. Timing issues have low internal
consistencies and are observable within a single line. A carefully planned and executed patch test can solve for
the timing latencies and the sensor misalignments in a survey vessel.

ANALYSIS OF RESULTS

For each vessel, sonar, and frequency, at least three people were assigned to perform a patch test analysis from
the raw data. Each analyst started with a CARIS HVF that was only populated with offset values. No values for
Navigation, Pitch, Roll, or Yaw were entered prior to performing the calibration procedure. Each analyst
converted the raw data using their HVF value and applied correctors for true heave, observed tide, SVP. The
corrected depths were then merged and total propagated uncertainty (TPU) was calculated. Each analyst then
performed the calibration solving first for Navigation, then Pitch, Roll, and Yaw, respectively. After each variable
was solved, the value was entered into the corresponding location in the HVF and the data was re-SVP, Merged,
and TPU applied. A surface was generated using each individuals results and the vertical exaggeration of the
surface was set to 5 to highlight any deficiencies in the derived patch test values. The results of the patch test
have been recorded in a spreadsheet and compared with the patch test results for other individual analysts. Any
large discrepancies from the values derived by others for the same sensor and frequency were thrown out as
outliers. Next, the values considered to be valid were used to process the raw data collected over a reference
surface. Final values were derived by a series of averages, trimmed mean, or in some instances, new figures
were derived based solely from iterative adjustments to the HVF value based on examination of the reference
surface. The HVF values determined to be the best solution were used to create the official HVF for each vessel,
sensor, and frequency. The reference surface area was then regenerated using each of the newly created
"official* HVFs to create a 0.5 meter CUBE surfaces. Each CUBE surface was given a vertical exaggeration of
20 and was reviewed by a panel consisting of the Commanding Officer, Chief Survey Tech, Operations Officer,
and 4th Officer. Once the values received unanimous approval, each CUBE surface was opened in CARIS
Bathy Database - Base Editor. Depth values for each configuration were reviewed to check for overall
agreement and were found to be within 15 cm between all vessel configurations within the reference area.

FINAL APPLICATION

The values listed in 2010_TJ_patch_test_evaluations_all_platforms.pdf have been approved as values to be
used in the official HVF for each configuration. These values will be used to start the field season, and will
remain in effect until superseded by subsequent path tests.




NOAA Ship Thomas Jefferson
2010 Patch Tests Values for all RESON 7125 MB configurations

3101 Patch Test Comparisons

200khz

Analyst Nav_Time Pitch Roll Yaw Vert Exag 5 Quality [Comments

CST 0.000 1.500 -0.230 0.800]y g slight blurring of linear features

JJM(AHB) 0.000 1.430 -0.230 -0.650|y g clear sharp edges to linear features

KAG 0.000 1.400 0.000 0.000]y g moderate edges to linear feat.

MCD 0.000 1.560 -0.210 0.000|y g moderate edges to linear feat.

AVG 0.000 1.473 -0.168 0.038

STD DEV 0l -0.07182| -0.11206( -0.59354 3101_200
No Hi/Low 0 1.465 -0.115 -0.325

No Low 0 -0.223

RefSurf Results 0 1.430 -0.233 -0.650

Analyst Nav_Time Pitch Roll Yaw Vert Exag 5 Quality [Comments

CST 0.000 1.200 -0.410 0.900]y g mild blurring of edges to linear feat.
JJM(AHB) 0.000 1.640 -0.420 1.680]y g mod to crisp edges to linear feat.

KAG 0.000 0.600 -0.400 0.100(y g mod edges, minor blurring of pitch

MCD 0.000 1.860 -0.440 0.520)y g mod to crisp edges to linear feat.

AVG 0.000 1.325 -0.418 0.800

STD DEV 0[ -0.55579| -0.01708| -0.67152 3101_400
No Hi/Low 0 1.420 -0.415 0.710

No Low 0 1.567 1.033

Reccommendation

Create new hvf using "No low"
pitch, avg roll, "No low" yaw and
create a surface at vert exag 5 to

compare - MCD




3102 Patch Test Comparisons

200khz
Analyst Nav_Time Pitch Roll Yaw Vert Exag 5 Quality [Comments
CST 0.000 0.810 -0.650 -1.300]y g none
PGL 0.000 0.850 -0.637 -0.703|y g none
KAG 0.000 0.600 -0.600 -0.500]y g mild softening around edges of feat.
MCD 0.000 0.890 -0.470 -0.890|y g none
AVG 0.000 0.788 -0.589 -0.848
STD DEV 0 -0.1292| -0.08227( -0.34068 3102_200
No Hi/Low 0 0.830 -0.619 -0.797
No Low 0 0.850 -0.629 -0.964
Test for fine tuning 1.3 -0.97 -0.9
Reccommendation
Create new hvf using "no low"
pitch, "no low" roll, and "no low"
yaw at vert exag 5 to compare -
MCD
400khz
Analyst Nav_Time Pitch Roll Yaw Vert Exag 5 Quality [Comments
CST 0.000 1.900 -0.920 -0.900|y g very mild softening of edges
PGL 0.000 1.106 -0.955 -0.600]y g none
KAG 0.200 -1.000 -0.900 -0.800]y f/g 0.20 nav time is suspicious
MCD 0.000 1.700 -0.990 -0.990]y g none
AVG 0.050 0.927 -0.941 -0.823
STD DEV -0.1| -1.32786| -0.03966| -0.16741 3102_400
No Hi/Low 0 1.403 -0.938 -0.850
No Low 0 1.569 -0.897
RefSurf Results 1.8 -0.92 -897




$222 Reson 7125 400kHz

400khz

Analyst Nav_Time Pitch Roll Yaw Vert Exag 5

CST 0.000 -1.750 0.320 -0.200]y Quality [Comments

KAG 0.000 -1.730 0.320 -0.070|y CST Values were already in use - will
AHB 0.000 -1.250 0.280 0.003(n compare in the Reference Surface and
AVG 0.000 -1.577 0.307 -0.089 readjust if necessary

STD DEV 0| 0.283078| 0.023094| 0.102825

No outlier 0 -1.740 0.320 -0.135

RefSurf Results 0 -1.7 0.21 -1.1

Reccommendation

Based on Reference Surface
analysis, HVF w/ Pitch, Roll, and
Yaw of -1.70, +0.210, -1.10
respectively will be used




3102 Dynamic Draft Calculation Comparisons
Thomas Jefferson - 2010

ERS measured Dynamic Draft vs Speed in m/s and kts

m/s kts Dynamic Draft
0 0 0
2.1996454 4.2756294 -0.0178
3.473058459 6.750931033 -0.0933
4.314091805 8.385731651 -0.0871
5.38647388 10.4702279 -0.0244
10.28889 20 -0.0244




3101 Dynamic Draft Calculation Comparisons
Thomas Jefferson - 2010

ERS measured Dynamic Draft vs Speed in m/s and kts

m/s kts Dynamic Draft
0 0 0
2.294035 4.45915 -0.05185
3.497052 6.79755 -0.08415
4.379577 8.51295 -0.0363
5.299152 10.30045 0.0423
10.28889 20 0.0423

l -0.036

r0.08415




S222 Dynamic Draft Calculation Comparisons
Thomas Jefferson - 2010

ERS measured Dynamic Draft vs Speed in m/s and kts

m/s kts Dynamic Draft
0 0 0
2.59177684 5.037895822 -0.06255
4.288799446 7.474561006 -0.107175
4.585430285 8.913159387 -0.1911
5.268667581 10.24123604 -0.24225
5.663961234 11.00960785 -0.32215
10.28889 20 -0.32215

-0.06255

-0.1071 :A

k -0.1911

-0.24225

32215




Thomas Jefferson - HSRR 2010

Method Comparisons for Dynamic Draft

HSL 3101
Measured Change in Draft (d-D)
RPM Speed (m/s) _|CST [FAD_ [AHB AVG ERDDM
Drift 0.499541171 0 0 0 0 0
600| 2.290705772| -0.03193| -0.03242| -0.03183| -0.03188| -0.05185
1000| 3.492204283| -0.05919| -0.06041| -0.06134| -0.06027| -0.08415
1400| 4.375165141| -0.02645| -0.03402| -0.03005| -0.02825| -0.0363
1800| 5.292061396| 0.049284| 0.04589| 0.045179| 0.047231| 0.0423
Standard Deviation of d-D
RPM Speed (m/s) _|CST [FAD_ [AHB AVG
Drift 0.499541171 0 0 0 0
600| 2.290705772| 0.005438 0.002719
1000| 3.492204283| 0.00423| 0.001558| 0.008776| 0.006503
1400| 4.375165141| 0.002015| 0.002491| 0.004251| 0.003133
1800| 5.292061396| 0.019434| 0.010556] 0.001861| 0.010647
HSL 3101 Echosounder vs ERDDM
Dynamic Draft
Thomas Jefferson - 2010
Vessel Speed (m/s)
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Thomas Jefferson - HSRR 2010
Method Comparisons for Dynamic Draft

HSL 3102
Measured Change in Draft (d-D)
RPM M\S CST PGL FAD AVG ERDDM
Drift 0.872023 0 0 0 0 0
600 2.290706| -0.08946( -0.20484( -0.10896( -0.09921 -0.0178
1000 3.492204| -0.12938| -0.29828| -0.23582 -0.1826 -0.0933
1400 4.375165| -0.15023] -0.35309| -0.29747| -0.22385 -0.0871
1800 5.292061| -0.07584| -0.36141| -0.28806| -0.18195 -0.0244
Standard Deviation of d-D
RPM M\S CST FAD FAD AVG
Drift 0.872023 0 0 0 0
600 2.290706| 0.124404( 0.091286( 0.089908( 0.107156
1000 3.492204( 0.118947| 0.08998| 0.117298] 0.118122
1400 4.375165] 0.121668| 0.079852| 0.130095| 0.125881
1800 5.292061| 0.114589| 0.094678| 0.136142] 0.125365
HSL 3102 Echosounder vs ERDDM
Dynamic Draft
Thomas Jefferson - 2010
Vessel Speed (m/s)
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Thomas Jefferson - HSRR 2010
Method Comparisons for Dynamic Draft

5-222
Measured Change in Draft (d-D)
RPM M\S _FAD AHB AVG ERDDM
Drift 0.872023 0 0 0 0 0
ME 350 | 2.072451| -0.05095| -0.04067| -0.04088| -0.04591| -0.06255
ME 500 | 3.234435| -0.10354| -0.09342 -0.1114| -0.10747| -0.10718
ME 600 | 3.894774| -0.17836| -0.15139| -0.16738| -0.17287| -0.1911
ME 700 | 4.927123| -0.21472| -0.22116| -0.23483| -0.22477| -0.24225
ME 770 | 5.585466| -0.28747| -0.27265| -0.29045| -0.28896| -0.32215
Standard Deviation of d-D
RPM M\S _FAD AHB AVG
Drift 0.872023 0 0 0 0
ME 350 | 2.072451| 0.014064| 0.013079| 0.024949| 0.019506
ME 500 | 3.234435| 0.031715| 0.02954| 0.03546| 0.033588
ME 600 | 3.894774| 0.020008| 0.011769| 0.014098| 0.017053
ME 700 | 4.927123| 0.01545| 0.024153| 0.024564| 0.020007
ME 770 | 5.585466| 0.018537| 0.022427| 0.016424| 0.01748
S-222 Echosounder vs ERDDM
Dynamic Draft
Thomas Jefferson - 2010
Vessel Speed (m/s)
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Comparison of Historic Values for Dynamic Draft
Thomas Jefferson HSLs 3101 and 3102

HSL 3101 HSL 3102

[ 2006[Speed (m/s)  [braft(m)2006 | 3102[Speed (m/s) [Draft (m) 2006 |
0 0.000000 0 0
2.21192 -0.014200 2.0576 0.0017
3.0864 -0.027100 2.8292 -0.0017
3.44648 -0.041700 3.3436 -0.055
3.70368 -0.037500 3.858 -0.0242
4.3724 -0.008300 4.3724 0.0158
4.83536 0.035000 4.6296 0.0683
5.76128 0.083300 5.6584 0.0592
6.99584 0.266700 6.6872 0.2833
8.38472 0.397500 7.716 0.3808

2007|Speed (m/s) Draft (m) 2007 3102|Speed (m/s) Draft
0 0.000000 0 0
2.835 -0.029923 1.961 0.011833333
3.391 -0.037549 2.7 -0.019666667
3.884 -0.081249 3.287 -0.019833333
4.303 -0.054346 3.844 -0.040833333
4.6435 -0.037824 4.26 -0.0525
4.622 0.078666667

2008|Speed (m/s) Draft (m) 2008 3102|Speed (m/s) Draft
0.8 0.000000 0.9 0
3.1 -0.060000 2.9 -0.1
4.1 -0.110000 3.6 -0.14
5 -0.120000 3.9 -0.15
6.2 -0.080000 4.3 -0.16
5.1 -0.12

2009(Speed (m/s) Draft (m) 2009 3102(Speed (m/s) Draft
1.264 0.000000 0 0
2.312 -0.030000 2.29 -0.09
2.961 -0.025000 2.78 -0.12
3.51 -0.024000 3.26 -0.11
3.984 -0.030000 3.58 -0.11
4.341 -0.057000 3.86 -0.17
4.698 -0.049000 4.18 -0.1
5.212 -0.052000 4.43 -0.12
4.71 -0.04
5.24 -0.11

2010|Speed (m/s) Draft (m) 2010 3102|Speed (m/s) Draft
ERDDM 0 O|ERDDM 0 0
2.294035 -0.05185 2.1996454 -0.0178
3.497052 -0.08415 3.473058459 -0.0933
4.379577 -0.0363 4.314091805 -0.0871
5.299152 0.0423 5.38647388 -0.0244
10.28889 0.0423 10.28889 -0.0244




A Draft (meters)

Launch 3101 Historical Dynamic Draft Residuals

0.100000

0.050000

0.000000

-0.050000

-0.100000

-0.150000

e=@==Draft (m) 2006

10

178 Draft (m) 2007
=== Draft (m) 2008

=== Draft (m) 2009

==}e=Draft (m) 2010

Speed (m/s)




A Draft (meters)

-0.05

Launch 3102 Historical Dynamic Draft

Residuals

0.1

0.05

-0.1

-0.15

12

-0.2

Speed (m/s)

== Draft (m) 2006
== Draft (m) 2007
=== Draft (m) 2008
=>¢=Draft (m) 2008
== Draft (m) 2010




2010 HSRR Reference Surface Summary of Difference Surfaces

During the 2010 Hydrographic Systems Readiness Review (HSRR) a reference area was established in the Hampton Roads
anchorages at the confluence of the Elizabeth River and the James River. On DN 073, NOAA Ship Thomas Jefferson
surveyed the area with its 400kHz Reson 7125. Also on DN 073, launches 3101 and 3102 acquired data with their Reson
7125SV multibeam sonars on the 200kHz and 400kHz frequencies. Raw data was converted using the officially approved
HVF values for all vessels and correctors for true heave, tide, and svp were applied. The data was then merged and TPU
was applied based on the best estimates available at the time. CUBE Surfaces were created from the processed depths
and the surfaces were cleaned for major fliers (some surfaces were cleaned more diligently than others as evidenced by
the statistics below). Difference surfaces were created to compare different frequencies on the same vessel and the
same frequencies between different vessels. Each difference surface was exported to ASCIl format and imported into
Excel where the data was analyzed to determine the percentage of difference surface nodes with a value between -0.151
and 0.151. The maximum positive and negative differences (measured in meters) were calculated to demonstrate the
level of data cleaning. Finally, standard deviation for the difference surfaces were calculated.

Despite the differences in sonar frequency and the disparity in the level of cleaning on the CUBE surfaces, all
configurations of Thomas Jefferson's Reson sonars achieved less than 15c¢cm of standard deviation at the 95% confidence

internval.

Difference Surface for 3101 200kHz and 400kHz Reson 7125 SV*

|Percentage of Nodes +/0.15m |Maximum Negative Difference (m) |Maximum Positive Difference (m) Standard Deviation (m)

94.951 -15.670 9.970 0.082

Difference Surface for 3102 200kHz 400kHz Reson 7125 SV*

|Percentage of Nodes +/0.15m |Maximum Negative Difference |Maximum Positive Difference (m) Standard Deviation (m)

95.030 -8.820 10.470 0.145

Difference Surface for 3101 and 3102 Reson 7125 SV 200kHz

|Percentage of Nodes +/0.15m |Maximum Negative Difference |Maximum Positive Difference (m) Standard Deviation (m)

98.395 -8.830 8.920 0.107

Difference Surface for 3101 and 3102 Reson 7125 SV 400kHz

|Percentage of Nodes +/0.15m |Maximum Negative Difference |Maximum Positive Difference (m) Standard Deviation (m)

99.527 -9.900 15.710 0.075

Difference Surface for S222 Reson 7125 400kHz and 3102 Reson7125 SV 400kHz

|Percentage of Nodes +/0.15m |Maximum Negative Difference |Maximum Positive Difference (m) |Standard Deviation (m)

99.214 -8.280 1.170 0.092

*Difference surfaces between different frequencies have a lower confidence interval due to the signal response of the soft sediment
(Mud) in the reference surface area.

Analysis by LT Davidson



Data Acquisition and Processing Report NOAA Ship Thomas Jefferson

D. APPROVAL SHEET

This Data Acquisition and Processing Report for project OPR-K371-TJ-10, Cameron,
LA to Sabine, TX is respectfully submitted.

As Chief of Party, I have ensured that standard field surveying and processing procedures
were adhered to during these projects in accordance with the Hydrographic Surveys
Specifications and Deliverables (4/2010), Hydrographic Survey Technical Directives
HTD 2010-04, and the Field Procedures Manual for Hydrographic Surveying (4/2010,).

I acknowledge that all of the information contained in this report is complete and accurate
to the best of my knowledge.

This DAPR applies to all surveys completed in 2010 for Project OPR-K371-TJ-10.

Approved and Forwarded:

Mark Blankenship

201 0.07.27 : SDig'itt;:lly signed by Shepard

-I 4:29:04 _O4lool ‘R %?36?010‘07.27 13:47:42
LT Mark A. Blankenship, NOAA CDR Shepard M. Smith, NOAA
Field Operations Officer Commanding Officer

OPR-E350-TJ-10 2010-07-26
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