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Descriptive Report to Accompany Hydrographic Surveys*
H10960, H10961 and H10962

Project Numbers:
OPR-L304-KR-99°

Scale 1:10,000
September 2000
David Evans and Associates, Inc.
Project Manager Jon Dasler

A. PROJECT

David Evans and Associates, Inc. (DEA) conducted a navigable area survey of a portion of San
Francisco Bay in accordance with Hydrographic Project Instructions OPR-L304-KR-99;
Change No. 1, dated June 4, 1999; and Change No. 2, dated November 22, 1999.

Three areas are identified with this project. The south survey area has been designated sheet
“A” and assigned Registry Number H10960. The section by Angel Island, composed of two
small survey areas, has been designated sheet “B” and assigned Registry Number H10961.% The
north survey area has been designated sheet “C” and assigned Registry Number H10962."

The purpose of the project was to provide a hydrographic survey with 100 percent bottom
coverage using shallow water multibeam sonar to update nautical charts.

B. AREA SURVEYED

Registry Number H10960 (Sheet A) covers a portion of San Francisco Bay south and west of
Alameda Island from Oakland to Hunters Point. The area encompasses 7.99 square nautical
miles. Data acquisition was conducted from March 10, 2000 (Day Number 062) to August 13,
2000 (Day Number 226).

Registry Number H10961° (Sheet B) consists of two areas near San Francisco. The first area
covers the Temporary Anchorage area number 7, west of Treasure Island, and encompasses 0.97
square nautical miles. The second area covers a portion north of the San Francisco peninsula
and south of Alcatraz Island, covering 1.01 square nautical miles. Data acquisition was
conducted from April 10, 2000 (Day Number 101) to August 13, 2000 (Day Number 226).

Registry Number H10962° (Sheet C) covers a portion of San Francisco Bay from Angel Island
northward to the Richmond-San Rafael Bridge, and eastward to the Southampton Shoal. The
area encompasses 8.00 square nautical miles. Data acquisition was conducted from April 21,
2000 (Day Number 112) to August 12, 2000 (Day Number 225).

The chartlet on the following page shows the survey limits and sheet layout.
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C. SURVEY VESSELS

For this project, two vessels were used to perform the requirements as specified in the Statement
of Work (SOW).

VESSEL OPERATION
R/V Osprey Detached Positions
Zephyr Multibeam data acquisition, sound velocity
casts, DGPS position checks

The Osprey, registry number OSD22048H697, is a 22-foot fiberglass vessel with an 8 1/2-foot
beam and a draft of three feet. The primary work done by the Osprey was to position all buoys,
day shapes and non-floating aids to navigation. The Osprey was equipped with a Leica MX-412
DGPS system.

The Zephyr, registry number 929931, is a 44-foot, 34 gross ton aluminum vessel with a 13-foot
beam and a draft of five feet. The Zephyr was equipped with a data acquisition and processing
lab for all survey work. An over-the-side mount for the multibeam transducer was designed for
the vessel. No unusual sensor set-up configurations were required.

All sensor offsets were measured from the inertial motion unit (IMU) located inside the
acquisition lab on the starboard side, close to the multibeam sensor. Offsets were applied to the
data during acquisition, and no changes occurred throughout the survey period. A schematic of
the vessel and sensor set-up is shown on the following page.

Task Order No. 56-DGNC-0-29003 September 2000
Registry No. H10960, H10961, H10962 Page 3



: 1 i —2.060 2.95

—l

SINGLE BEA
ANTENNA 2 +) TRANSDUCER
2=2.098 7 , 7=-1.75
!
®

A
I3
o o o
ANTENNA 1 (5 | ®
7=2.098 T o POSITIVE_ X
= L ey
IMU +
7=0.0 MULTIBEAM

0.030 TRANSDUCER

SECONDARY DGPS
ANTENNA LOCATED
OVER IMU

MULTIBEAM
f TRANSDUCER
- SINGLE BEAM

TRANSDUCER
ZEPHYR LAYOUT
NOT TO SCALE
DIMENSIONS IN METERS

SURVEY
LAB

POSITIV]
OSITIVE Z 3 a\| EPOSITEVE_ ¥
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D. AUTOMATED DATA ACQUISITION AND PROCESSING

DEA developed and implemented a state-of-the-art data acquisition and preliminary processing
system aboard the R/V Zephyr in accordance with NOAA standards and modern remote sensing
techniques. Initial processing was performed aboard the Zephyr, while final processing and
review was performed at the DEA office in Portland, Oregon. A detailed description of the data
acquisition and processing platform can be found in Appendix G.’

Task Order No. 56-DGNC-0-29003 September 2000
Registry No. H10960, H10961, H10962 Page 4



The data collection utilized an acquisition and
processing platform consisting of the Triton Elics
Isis data acquisition system with Coastal
Oceanographics Hypack navigation software and
Caris NT HIPS processing software.

E. SONAR EQUIPMENT

No sidescan operations were required for this
project.’

F. SOUNDING EQUIPMENT

A Reson 8101 multibeam sonar, serial number
17024, was used for the entire survey. The 8101
series operates at 240 kHz, producing a 150°
swath of 101 uniform beams of 1.5° x 1.5°. To
meet IHO standards, only 108° of the sonar
swath are used for coverage and sounding
selection.

The Reson sonar head and all sensors were
installed on the Zephyr at the start of the 2000
field season, February 29 through March 2, 2000
(Day Numbers 060-062) alongside the Benicia
Marina in Benicia, California. Once installation
was complete, the vessel underwent system
calibration tests, including settlement and squat,
alignment, and static vessel measurement.

DATA ACQUISITION LAB ABOARD THE
ZEPHYR

The multibeam sonar was operated at different range scales throughout the survey, by adjusting
the depth range to obtain the best coverage in different depths of water. In general, the range
was kept at four to six times the water depth. Sheets A had water depths from 11 feet (3.3
meters) to 66 feet (20.1 meters), resulting in a sonar range of 25 to 100 meters.’ Sheets B had
water depths from 12 feet (3.6 meters) to 124 feet (37.8 meters), resulting in a sonar range of 25
to 100 meters.'® Sheets C had water depths from 3 feet (0.9 meters) to 183 feet (55.8 meters),
resulting in a sonar range of 25 to 125 meters."* The majority of the survey was done at the 75-
meter range scale.

The vessel maintained an average speed of seven knots throughout the survey. The sonar system
was operated at up to 13 Hz, providing complete coverage in the along-track direction. Sonar
limitations decreased the update rate to 7.5 Hz when operating at the 100-meter range scale.
Using the criteria as specified in the Statement of Work (SOW), the multibeam sonar was able
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to detect shoals that measure two meters by two meters horizontally and one meter vertically in
depths of 40 meters or less. In addition, the speed of the vessel was adjusted to ensure that at
least 3.2-beam footprints, center-to-center, fell within three meters in the along-track direction.
Based on a sonar update rate of 10 Hz and a vessel speed of seven knots, the bottom coverage
averaged 8.5-beam footprints every three meters. At slower speeds, the coverage increased
significantly. When the sonar operated on the 100-meter range scale, the bottom coverage
averaged 6.4-beam footprints every three meters.*?

Line planning for the survey area H10960 and H10961" had a general north-south direction, in
order to minimize turns and to survey approximately with depth contours. Line planning for
H10962" ran parallel to the long axis of the sites. Line spacing was determined to ensure
complete coverage based on using only +/- 54 degrees (2.75 times water depth), bottom
topography, and maintaining at least five meters of overlap between successive lines. Line
spacing ranged from 10 meters to 40 meters. The survey lines were run based upon obtaining
depths to 18 feet or the sheet limits.”® In the area around Red Rock, depths to the 12-foot
contour were obtained.*

The Isis BathyPro software provided near real-time coverage of multibeam sonar data and a
color-coded depth display. The sonar coverage used a dynamic 54-degree cut-off angle for
swath limits, and depths were color-coded based upon all applied offsets and predicted tides.
The coverage plot was used to provide initial quality assurance checks of depth and to assure
coverage throughout the area.

An Odom Echotrak DF 3200 MKII echosounder was used for a daily single beam comparison
against the multibeam depths. The sonar, serial number 9414, is a 200 kHz sonar with a beam
width of three degrees. During daily system checks, a lead line comparison was made to the
Echotrak, followed by a comparison to the multibeam. The multibeam check required using an
off-nadir beam of 1.9 meters to account for the differences of the sonar heads. A complete log of
daily checks is included in Appendix E.*" In general, a difference of less than 10 centimeters
was observed daily.

G. CORRECTIONS TO SOUNDINGS
Tide and Water Levels'®
In accordance with Attachment #7, dated November 22, 1999, of the Project Instructions,*

National Ocean Service existing tide stations at San Francisco (941-4290), Alameda (941-4750)
and Richmond (941-4863) were used for the survey.

STATION NUMBER STATION NAME LATITUDE LONGITUDE
941-4290 San Francisco, CA 37° 48 24’ N 122° 27 54’ W
941-4750 Alameda, CA 37°46 18’ N 122° 17 54 W
941-4863 Richmond, CA 37°5542° N 122° 24 00° W

Task Order No. 56-DGNC-0-29003 September 2000
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Four tide zones were established on H10960 as specified by Section 1.2.1 of the project
instructions. The time corrector and ratio were based on data from the Alameda Station. Zone
information is listed below.

ALAMEDA (941-4750)

HEIGHT CORRECTOR
TIDAL ZONE TiME CORRECTOR RATIO
SF 6 -12 0.95
SF7 0 1.00
SF 8 +6 1.05
SF 8A +12 1.10

Four tide zones were established from two stations on H10961%°, as specified by Section 1.2.1
of the project instructions. The time corrector and ratio were based on data from the San
Francisco and Alameda Stations. Zone information is listed below.

SAN FRANCISCO (941-4290)

HEIGHT CORRECTOR

TIDAL ZONE TiIME CORRECTOR RATIO
SF2 0 1.00
SF3 +18 1.00
SF 5 +24 1.04

ALAMEDA (941-4750)

HEIGHT CORRECTOR
TIDAL ZONE TiME CORRECTOR RATIO
SF6 -12 0.95

Five tide zones were established on H10962°" as specified by Section 1.2.1 of the project
instructions. The time corrector and ratio were based on data from the Richmond Station. Zone
information is listed below.

RICHMOND (941-4863)

HEIGHT CORRECTOR
TIDAL ZONE TiME CORRECTOR RATIO
SF 31 -6 1.00
SF 32 -6 0.96
SF 33 0 0.96
SF 34 0 1.00
SF 35 +12 0.98
Task Order No. 56-DGNC-0-29003 September 2000
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For the 2000 field season, no preliminary data were applied during initial processing using Caris
Swath ezglitor. All data sets had verified tides with zone correctors applied during Caris sub-set
editing.

The three NOS tide stations experienced no down time during periods of hydrographic survey.
All data were successfully retrieved and are included on the tape with the HDCS processed
data.”

Velocity of Sound

Corrections for the speed of sound through the water column were computed from the data
obtained with a Sea-Bird conductivity, temperature and depth (CTD) recorder. Two probes were
deployed simultaneously, allowing for a confidence check on every sound velocity reading. The
Seacat SBE, model 19-03, S/N 1919847-2691 (primary unit) and 1921127-2793 (secondary
unit), were the two sensors used throughout the project. Each sensor had been calibrated prior to
the start of the season’s fieldwork. Factory calibration results are included in Appendix E.

The downcast data were retrieved using the Sea-Bird Term19 program and data were processed
using the Sea-Bird Datcnv program. The program Sv_clean (written at DEA) took data from the
Datcnv program, removed the on-deck calibration and warm-up data, and formatted the
downcast data to be used directly in Caris HIPS. Under this method, sound velocity data were
applied only during processing.

Casts were taken frequently throughout the day, generally within two hours of the previous cast.
Each cast was graphically displayed in the acquisition software and compared to the previous
cast to verify that there was no significant change in the water column. Throughout the survey,
no change of greater than two meters per second (m/s) was seen between casts. A closing cast
was tazlien at the end of each day to verify that the sound velocity had not changed by more than
2m/s.

A total of 310 casts were taken, recording 575 sound velocity profiles. Casts were generally
taken in the deepest sections of the survey area. Casts were extended by straight-line
interpolation in the event a sounding was taken deeper than the cast. No cast was extrapolated
more than five percent. Table 1 presents all sound velocity casts throughout the survey. Cast
file names were designated by “yyddd_nu” where “yy” is year, “ddd” is Julian day number, “n”
is daily cast number, and “u” is sensor unit (“p” for primary and “s” for secondary).

Task Order No. 56-DGNC-0-29003 September 2000
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TABLE 1. SOUND VELOCITY CASTS
Registry No. H10960 — Sheet A

CAsST FILE START DEPTH
DAY NAME CASTTIME | METERS LATITUDE LONGITUDE
070 00070_1p,1s 1646 16.6 37 43°25.43 122 20 47.57
070 00070_2p,2s 1917 16.9 37 43°23.19 122 21 46.94
070 00070_3p,3s 2119 9.05 37 43’30.74 122 18 30.40
070 00070_4p,4s 2340 18.7 37 43°25.28 122 20 47.75
071 00070_1p,1s 0120 17.9 37 43’33.55 122 20 48.55
071 00071 2p,2s 1721 16.3 37 43°27.03 122 2138.62
071 00071_3p,3s 1929 15.4 37 43’32.25 122 20 34.76
071 00071_4p,4s 2110 10.2 37 42°34.37 122 20 08.00
071 00071 _5p,5s 2320 15.0 37 43°34.44” 122 20 24.77
072 00072_1p,1s 0141 9.7 37 43’35.84” 122 20 20.28
072 00072_2p,3 0230 15.6 37 43 36.59 122 20 25.72
072 00072_3p,3s 1615 14.6 37 43 40.79 122 20 19.68
072 00072_4p,4s 1724 14.1 37 43 44.99 122 20 12.43
072 00072_5p,5s 1730 15.8 37 4347.91 122 20 27.40
072 00072_6p,6s 1741 14.2 37 4350.77 122 20 21.79
072 00072_7p,7s 2002 135 37 43°39.28 122 19 53.09
072 00072_8p,8s 2129 15.7 37 44°09.15 122 20 08.30
072 00072_9p,9s 2354 10.7 37 42°14.24 122 19 27.76
073 00073_1p,1s 0020 14.9 37 43°43.75 122 19 54.05
073 00073_2p,2s 1627 14.2 37 43 40.42 122 19 48.83
073 00073 _3p,3s 1653 9.5 3742’14.71 122 19 18.38
073 00073 _4p,4s 1834 13.3 37 43’51.06 122 19 46.99
073 00073_5p,5s 1914 13.1 37 43°49.08 122 19 46.60
073 00073_6p,6s 2031 9.6 37 42°14.69 122 19 06.93
073 00073 _7p,7s 2117 12.3 37 43’46.13 122 19 37.57
074 00074 _1p,1s 1643 13.1 37 47°44.45 122 19 34.19
074 00074_2p,2s 1722 10.6 37 42’16.13 122 19 03.51
074 00074 _3p,3s 1858 11.7 37 43’56.56 122 19 33.57
074 00074 _4p,4s 1953 10.1 37 42°15.95 122 18 57.42
074 00074 _5p 2052 7.2 37 42°35.41 122 17 55.53
074 00074 _6p 2131 13.1 37 43 47.43 122 19 40.68
074 00074 _7p 2333 18.7 37 46 05.07 122 21 21.99
075 00075_1p 0108 19.1 37 46 17.81 12222 10.71
075 00075 _2p 0146 18.3 3746 11.74 122 21 18.18
075 00075 _3p 1612 19.6 37 4557.20 122 21 04.57
Task Order No. 56-DGNC-0-29003 September 2000
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CAST FILE START DEPTH
DAY NAME CAsT TIME METERS LATITUDE LONGITUDE
075 00075_4p 1715 20.0 37 46 55.34 122 22 01.73
075 00075_5p,5s 1855 20.8 37 47 43.50 122 22 22.02
075 00075 _6p,6s 2047 18.2 37 45 59.58 122 21 28.12
075 00075 _7p,7s 2150 18.4 37 47 30.49 122 22 04.29
075 00075_8p,8s 2311 17.4 37 49 29.21 122 21 49.07
076 00076_1p,1s 0041 18.0 37 46 11.57 122 21 11.07
076 00076 _2p,2s 1617 19.1 37 46 04.85 122 21 08.47
076 00076_3p,3s 1641 19.0 37 47 46.43 122 21 46.88
076 00076_4p,4s 1700 19.5 37 47 35.12 122 21 48.86
076 00076_5p,5s 1803 171 37474171 122 21 34.58
076 00076_6p,6s 1828 17.6 37 46 17.96 122 21 03.98
076 00076 _7p,7s 1943 14.1 37 47 51.16 122 21 30.42
076 00076_8p,8s 2105 15.3 37 46 20.60 122 20 56.12
076 00076_9p,9s 2139 15.2 37 47 52.53 122 21 36.79
078 00078 _1p,1s 1649 17.1 37 47 51.00 122 21 40.19
078 00078 _2p,2s 1711 17.6 37 46 18.87 122 20 59.86
078 00078_3p,3s 1856 18.5 37 46 17.50 122 21 03.79
078 00078_4p,4s 2055 18.5 3747 37.91 122 21 46.01
078 00078 _5p,5s 2207 13.7 37 46 22.79 122 20 44.06
078 00078_6p,6s 2306 9.5 37 48 02.80 122 21 18.06
078 00078_7p,7s 2331 12.4 37 46 22.93 122 20 39.84
081 00081_1p,1s 1607 13.6 37 46 30.01 122 20 49.17
081 00081 2p,2s 1630 135 37 47 34.66 122 21 11.47
081 00081_3p,3s 1811 13.6 37 46 21.41 122 20 38.52
081 00081 _4p,4s 2049 17.3 37 47 13.95 122 21 19.18
081 00081_5p,5s 2255 14.3 37 47 22.58 122 21 02.93
082 00082_1p,1s 0013 13.3 374815.4 12221 04.6
082 00082_2p,2s 1620 13.1 37 46 38.7 122 20 44.7
082 00082_3p,3s 1724 13.0 374811.2 122 21 00.1
082 00082_4p,4s 1928 14.0 37 48 05.5 122 2050.3
082 00082 _5p,5s 2146 12.1 3746 22.2 122 2019.2
083 00083 _1p,1s 0013 13.1 37 46 28.4 122 20 22.0
083 00083_2p,2s 1557 11.8 374629.4 122 20 33.0
083 00083_3p,3s 1757 11.9 37 46 30.7 122 20 08.4
083 00083 _4p,4s 2021 10.5 37 46 38.9 122 2017.3
083 00083 _5p,5s 2241 12.7 37 4339.3 12219 25.1
084 00084 _1p,1s 1627 121 37 43 40.6 122 19 36.9
Task Order No. 56-DGNC-0-29003 September 2000
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CAST FILE START DEPTH
DAY NAME CAsT TIME METERS LATITUDE LONGITUDE
084 00084 _2p,2s 1814 10.8 37 4340.0 12219 23.3
084 00084 _3p,3s 2039 115 374311.8 122 19 08.6
084 00084 _4p,4s 2235 10.4 3743 35.8 122 1508.2
088 00088_1p,1s 1625 13.6 374349.1 1221945.4
088 00088_2p,2s 1831 9.4 3742 15.7 122 18 53.1
088 00088_3p,3s 2045 10.3 37 4350.3 12219 24.2
088 00088_4p,4s 2258 10.0 3743459 122 19 16.1
088 00088_5p,5s 0111 10.0 374346.4 122 19 08.7
089 00089_1p,1s 1615 10.9 374351.9 12219 22.8
089 00089 2p,2s 1825 9.9 374219.8 122 18 39.2
089 00089 _3p,3s 2052 8.6 3743478 1221911.6
089 00089_4p,4s 2257 8.9 37 4348.2 12219113
090 00090_1p,1s 0112 8.8 374347.1 122 1850.2
090 00090 _2p,2s 1621 9.7 37 4352.6 122 19 00.7
090 00090_3p,3s 1819 9.5 37 4351.7 122 18 48.7
090 00090_4p,4s 2055 9.1 37 4340.8 122 18 58.2
090 00090_5p,5s 2305 7.9 37 43485 122 1841.3
091 00091 1p,1s 0046 7.7 374347.6 122 1829.4
091 00091 2p,2s 1445 9.0 37 4314.0 122 18 14.6
091 00091 _3p,3s 1726 37 4346.9 122 18 28.3
092 00092_1p,1s 1459 8.7 3743455 122 18 28.6
092 00092 _2p,2s 1707 7.7 37 43485 122 1821.6
092 00092_3p,3s 1917 8.1 3742173 12217 43.3
092 00092_4p.4s 2111 9.0 37 4350.0 122 18 39.2
092 00092_5p,5s 2305 8.6 3743428 12219 04.3
093 00093 _1p,1s 0106 7.1 3745195 122 19 33.2
093 00093 _2p,2s 1450 7.6 3743457 12218 24.2
093 00093_3p,3s 1519 9.0 374245.1 122 18 08.4
093 00093_4p,4s 1717 8.4 3742116 122 17 39.1
093 00093 5p,5s 1934 8.3 3742 30.4 122 1743.4
093 00093 _6p,6s 2137 9.6 3743424 122 19 06.3
093 00093 _7p,7s 2301 8.0 37 4518.3 122 19 35.9
095 00095_1p,1s 1644 8.2 3743126 122 18 16.8
095 00095 2p,2s 1855 7.4 374215.1 122 17 16.8
095 00095 _3p,3s 2106 7.4 3742 15.9 122 17 09.0
095 00095_4p,4s 2218 6.7 3742 26.3 122 17 09.1
096 00096_1p,1s 1608 9.6 3744 49.1 122 1941.6
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CAST FILE START DEPTH
DAY NAME CAsT TIME METERS LATITUDE LONGITUDE
096 00096_2p,2s 1811 9.5 37 44 08.6 12219 02.3
096 00096_3p,3s 2001 8.3 3744147 122 18 47.7
096 00096 _4p,4s 2216 9.0 374519.8 12219 35.3
096 00096 _5p,5s 2342 75 3745248 12219 32.0
097 00097_1p,1s 1620 7.8 37 44 36.0 1221911.1
097 00097_2p,2s 1825 9.3 3744254 122 19 10.0
097 00097 _3p,3s 2050 8.4 374513.2 12219335
097 00097_4p,4s 2336 8.3 37 45 06.0 12219 25.3
098 00098_1p,1s 1516 8.7 374511.1 122 19 48.9
098 00098_2p,2s 1755 8.0 37 45 06.6 122 19 30.2
098 00098 _3p,3s 1951 8.2 374517.1 1221931.4
098 00098_4p,4s 2337 6.7 3746 32.1 12219 22.6
099 00099 _1p,1s 1434 11.8 37 46 29.3 122 19 36.7
099 00099 _2p,2s 1721 115 37 46 29.1 122 19 59.9
099 00099 3p,3s 2002 9.0 374513.4 122 1944.2
099 00099 4p,4s 2253 7.0 37 4533.3 12219 19.8
100 00100_1p,1s 0003 7.3 374557.1 12219325
100 00100_2p,2s 1455 115 37 46 30.9 122 19 39.1
100 00100_3p,3s 1802 11.8 37 46 33.5 122 2001.9
100 00100_4p,4s 2021 12.1 37 46 35.0 122 20 00.6
100 00100_5p,5s 2356 7.0 37 4556.3 12219 31.0
101 00101_3p,3s 2118 12.8 3748 02.7 122 20 34.5
101 00101 _4p,4s 0037 9.7 37 46 32.68 122 19 50.86
102 00102_3p,3s 2034 18.7 37 43 40.39 122 20 52.25
102 00102_4p,4s 2323 10.2 37 42 16.07 122 19 15.83
103 00103_3p,3s 2001 18.7 37 47 21.88 121 22 15.22
103 00103 _4p,4s 2208 10.0 37 46 13.31 122 20 14.15
103 00103 _5p,5s 2345 111 37 44 15.30 122 19 40.09
104 00104 _3p,3s 2046 13.3 37 43 50.50 122 19 52.33
104 00104 _4p,4s 2237 6.6 37 42 36.74 122 18 02.34
105 00105 _1p,1s 1400 10.2 37 46 40.91 122 20 05.04
105 00105 _2p,2s 1605 12.3 37 46 31.57 122 19 55.58
105 00105 3s 1814 11.7 37 46 32.83 122 19 46.10
105 00105_4p,4s 2040 6.9 37 47 47.21 122 20 32.90
105 00105 _5p,5s 2147 6.5 37 47 25.37 122 20 23.41
108 00108_1p,1s 1539 12.8 37 4300.76 122 19 48.27
108 00108_2p,2s 1801 13.1 3745 15.24 122 20 15.86
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CAST FILE START DEPTH
DAY NAME CAsT TIME METERS LATITUDE LONGITUDE
141 00141 3p,3s 1631 5.1 37 4553.16 122 19 32.12
141 00141 _4p,4s 1657 9.9 37 45 30.38 122 19 57.79
226 00226 _2p,2s 1739 19.9 37 46 54.91 122 21 54.60
226 00226 _3p,3s 1841 13.8 37 4303.51 122 20 30.33
226 00226 _4p,4 2206 11.0 37 47 34.79 122 2058.72
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Registry No. H10961 — Sheet B

CAsT FILE START CAST DEPTH

DAY NAME TIME METERS LATITUDE LONGITUDE
101 00101 _1p,1s 1547 34.7 37 48 20.59 122 22 25.44
101 00101_2p.2s 1835 35.0 37 48 46.97 122 22 57.26
102 00102_1p,1s 1529 35.9 37 48 26.81 122 22 25.70
102 00102_2p,2s 1747 23.1 37 49 31.07 122 23 57.44
103 00103 _1p,1s 1531 29.8 37 48 35.67 122 22 33.58
103 00103_2p,2s 1803 12.9 375001.48 122 23 51.36
104 00104_1p,1s 1525 13.2 37 49 03.75 122 22 48.55
104 00104 _2p,2s 1753 25.8 37 49 06.06 122 23 06.20
108 00108 _3p,3s 2040 29.4 37 48 23.31 122 22 42.20
108 00108_4p,4s 2226 14.2 3749 16.13 122 22 50.82
109 00109 _1p,1s 1417 10.3 3749 47.14 122 23 19.77
109 00109 2p,2s 1644 17.6 37 49 28.58 122 23 19.24
109 00109 _3p,3s 1834 26.7 37491291 122 23 27.19
109 00109 4p,4s 2049 25.0 37 49 08.67 122 25 47.34
109 00109 _5p,5s 2210 155 37 49 47.95 122 24 02.38
109 00109 _6p,6s 2237 8.0 37 49 51.83 122 22 58.02
110 00110 _1p,1s 1554 24.1 3749 04.44 122 25 32.28
110 00110 _2p,2s 1816 27.8 3749 21.92 122 26 43.94
110 00110_3p,3s 2038 30.9 3749 22.12 122 26 52.99
110 00110 4p,4s 2153 29.4 3749 07.77 122 24 23.00
111 00111 1p,1s 1401 24.0 3749 11.97 122 23 43.42
111 00111_2p,2s 1622 30.6 3749 19.9 122 27 00.10
111 00111_3p,3s 1940 30.1 37 49 05.36 122 24 26.11
111 00111 4p,4s 2158 26.6 37 48 54.47 122 23 55.83
112 00112 _1p,1s 1357 24.7 37 48 59.18 122 23 44.75
112 00112_2p,2s 1613 24.5 37 48 49.00 122 23 43.20
112 00112_3p,3s 1810 20.5 3748 44.7 122 25 42.9

141 00141 1p,1s 1350 23.4 37 49 21.58 122 23 45.00
141 00141 2p,2s 1446 25.7 3749 08.74 122 23 34.75
226 00226_1p,1s 1452 28.0 37 49 05.76 122 23 22.14
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Registry No. H10962 — Sheet C*°

CAsT FILE START CAST DEPTH
DAY NAME TIME METERS LATITUDE LONGITUDE
112 00112 4p,4s 1946 55.4 3752 28.77 122 25 53.45
112 00112 _5p,5s 2059 19.1 37 5351.50 122 26 53.35
112 00112_6p,6s 2322 21.2 375146.74 122 24 54.19
113 00113_1p,1s 1354 14.8 3751 36.66 122 23 50.04
113 00113 2p,2s 1435 134 37 5354.94 122 25 16.35
113 00113 3p,3s 1615 135 37 53 53.46 122 25 13.84
113 00113 4p,4s 1640 11.9 375151.22 122 23 47.12
113 00113_5p,5s 1936 14.3 3751317 122 23 47.62
113 00113 6p,6s 2116 10.1 3751 44.43 122 23 42.70
115 00115 1p,1s 1348 26.9 3751 20.89 122 24 08.56
115 00115 _2p,2s 1424 14.0 375347.44 122 25 46.59
115 00115_3p,3s 1626 18.6 37513381 122 23 56.11
115 00115 4p,4s 1709 145 37 53 34.45 122 2551.90
115 00115 5p,5s 1948 31.6 3751 03.50 122 24 12.65
115 00115_6p,6s 2226 26.4 3751 37.81 122 24 20.12
116 00116_1p,1s 1339 33.0 375117.06 122 24 21.57
116 00116 _2p,2s 1626 48.1 37 52 29.56 122 25 58.59
116 00116 _3p,3s 1948 32.1 3752 48.23 122 26 00.55
116 00116_4p,4s 2238 20.6 3751 46.43 122 24 05.32
117 00117_1p,1s 1343 18.9 375134.34 122 23 56.06
117 00117 _2p,2s 1556 20.9 3753 22.90 122 25 55.45
117 00117 _3p,3s 1837 23.5 37 52 08.82 122 2501.41
117 00117 _4p,4s 2038 26.1 3751 38.22 122 24 15.42
117 00117_5p,5s 2232 19.9 375144.79 122 24 03.23
118 00118 1s 1359 23.8 3751 25.38 122 24 02.65
118 00118 2p 1702 13.8 375151.37 122 23 52.84
118 00118 3p 1840 19.5 3753 24.00 122 26 30.06
118 00118 4p 2019 21.7 375342.19 122 26 46.28
120 00120 _1s 1402 42.7 3752 29.17 122 54 41.65
120 00120 2s 1622 31.1 3752 44.08 122 26 03.07
120 00120 _3s 1944 13.0 3754 02.94 122 25 18.43
120 00120 _4s 2111 18.5 37 53 51.45 122 26 51.10
121 00121 1s 1404 20.2 3753 46.75 122 26 53.79
121 00121 2s 1430 6.4 37 56 00.42 122 27 40.98
121 00121 3s 1624 8.2 37 54 09.20 122 27 31.95
121 00121 4s 1924 9.9 3755 45.20 122 27 28.11
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CAST FILE START CAST DEPTH
DAY NAME TIME METERS LATITUDE LONGITUDE
121 00121 5s 2208 9.1 37 54 03.45 122 27 24.10
122 00122 1p,1s 1404 16.7 37 5351.80 122 27 02.41
122 00122 2p,2s 1507 7.4 37 56 02.91 122 27 38.51
122 00122 3p,3s 1640 13.1 37 5357.04 122 27 12.86
122 00122 4p,4s 1938 16.9 3753 47.86 122 27 03.71
122 00122 _5p,5s 2141 17.6 37 53 48.02 122 27 01.80
122 00122 6p,6s 2220 115 37 56 03.27 122 27 21.98
123 00123 1p,1s 1419 19.7 375347.34 122 26 46.33
123 00123 2p,2s 1448 10.2 37 56 05.60 122 27 23.49
123 00123 3p,3s 1629 19.1 37 5350.98 122 26 54.28
123 00123 4p,4s 1945 20.7 37 53 48.57 122 26 50.35
123 00123 5p,5s 2153 20.4 37 53 48.86 122 26 49.07
123 00123 6p,6s 2247 18.7 37 53 48.63 122 26 48.49
124 00124 1p,1s 1619 20.8 37 53 37.96 122 26 36.00
124 00124 2p,2s 1645 12.9 37 56 18.92 122 27 05.29
124 00124 _3p,3s 1850 20.3 37 5349.03 122 26 48.08
124 00124 4p,4s 2045 20.8 375349.14 122 26 48.34
124 00124 5p,5s 2114 18.8 375643.71 122 26 41.98
124 00124 _6p,6s 2244 20.4 375347.70 122 26 40.21
124 00124 _7p,7s 2337 20.8 375344.83 122 26 37.78
125 00125 1p,1s 1711 21.3 375344.99 122 26 44.52
125 00125 2p,2s 1738 14.9 37 56 37.55 122 26 53.16
125 00125_3p,3s 2016 19.1 37 53 52.67 122 26 37.95
125 00125_4p,4s 2133 16.7 37 56 36.02 122 26 45.51
125 00125 5p,5s 2204 19.8 375347.26 122 26 30.06
125 00125_6p,6s 2351 19.3 375348.32 122 26 28.01
126 00126_1p,1s 1325 20.3 3753 30.30 122 26 28.89
126 00126_2p,2s 1423 17.7 3756 31.14 122 26 39.57
126 00126_3p,3s 1543 17.8 37534454 122 26 21.02
126 00126_4p,4s 1758 14.0 375344.60 122 26 36.29
126 00126_5p,5s 1957 15.8 37 55 44.87 122 26 39.41
129 00129 1p,1s 1552 No data 37532431 122 26 12.62
129 00129 2p 1715 18.9 37 5343.97 122 26 23.81
129 00129 3p 1929 18.0 37 56 42.47 122 26 38.51
129 00129 4p 2140 19.2 375341.82 122 26 19.25
129 00129 5p 2145 No data 37 5348.43 122 26 24.64
129 00129 6p 2153 No data 37 5349.25 122 26 24.93
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CAST FILE START CAST DEPTH
DAY NAME TIME METERS LATITUDE LONGITUDE
129 00129 7p 2220 16.8 37 56 38.85 122 26 24.39
129 00129 8p 2355 17.4 375343.44 122 26 11.79
130 00130_1s 1412 19.1 3753 37.64 122 26 14.94
130 00130 2s 1614 18.2 3753 36.35 122 26 11.10
130 00130_3s 1830 15.6 375347.72 122 26 13.81
130 00130_4s 1938 17.6 3756 45.99 122 26 33.59
130 00130_5s 2008 14.1 37534051 122 26 03.83
130 00130 _6s 2156 11.1 375353.61 122 25 59.97
131 00131 _1s 1400 19.6 375334.33 122 26 10.28
131 00131 _2s 1613 19.0 37 53 31.67 122 26 10.01
131 00131 _3s 1708 16.3 37 56 37.65 122 26 07.45
132 00132_1p,1s 1403 20.0 375321.91 122 2550.35
132 00132_2p,2s 1443 19.0 37 56 49.97 122 26 22.63
132 00132_3p,3s 1653 18.6 3753 28.73 122 26 07.48
132 00132_4p,4s 1929 16.1 37532781 122 25 39.33
132 00132_5p,5s 2139 13.4 37534511 122 25 41.27
133 00133 _1p,1s 0004 12.6 375353.14 122 25 41.43
133 00133_2p,2s 1406 21.1 37 5546.16 122 25 29.15
133 00133_3p,3s 1614 21.6 37 5548.35 122 25 38.69
133 00133_4p,4s 1822 14.0 37 5500.09 122 24 51.71
133 00133_5p,5s 1849 18.9 37 55 59.55 122 25 27.88
133 00133_6p,6s 2100 17.6 375554.16 122 25 38.27
133 00133_7p,7s 2229 13.8 37 55 26.95 122 24 52.27
134 00134 _1p,1s 1403 144 375357.37 122 25 15.00
134 00134 _2p,2s 1607 21.6 375346.77 122 25 35.78
134 00134 _3p,3s 1820 20.5 37 5552.28 122 25 39.02
134 00134 _4p,4s 2010 20.6 37 56 57.55 122 26 30.46
134 00134 _5p,5s 2216 19.9 3756 58.21 122 26 27.04
135 00135_1p,1s 1357 15.3 375338.70 122 25 41.25
135 00135_2p,2s 1422 19.1 37 55 48.49 122 25 39.45
135 00135_3p,3s 1635 235 375549.79 122 25 42.34
135 00135_4p,4s 1813 11.2 37 53 53.97 122 25 22.63
136 00136_1p,1s 1534 14.6 37 53 56.49 122 25 15.98
136 00136_2p,2s 1738 22.4 37 55 48.86 122 25 39.64
136 00136_3p,3s 1952 15.2 37 5352.63 122 25 14.56
136 00136_4p,4s 2211 14.2 375342.94 122 2512.89
137 00137_1p,1s 1415 20.8 375342.97 122 26 41.57
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CAST FILE START CAST DEPTH
DAY NAME TIME METERS LATITUDE LONGITUDE
137 00137_2p,2s 1618 145 375502.30 122 25 26.19
137 00137_3p,3s 1834 15.6 375547.00 122 26 39.19
137 00137_4p,4s 2029 21.7 3753 25.41 122 26 21.53
137 00137_5p,5s 2048 46.9 3752 28.17 122 25 44.82
138 00138 _1p,1s 1400 12.9 37 53 45.45 122 2512.12
138 00138_2p,2s 1524 22.2 37 5551.53 122 25 41.36
138 00138_3p,3s 1803 22.7 37 5547.89 122 25 40.34
138 00138_4p,4s 2015 22.0 3755 47.81 122 25 39.01
138 00138_5p,5s 2223 22.8 375549.78 122 25 40.11
138 00138_6p,6s 2333 9.3 375148.26 122 23 37.32
139 00139 1p,1s 1351 19.7 375141.79 122 24 02.56
139 00139 _2p,2s 1554 6.1 37 54 29.75 122 27 49.35
139 00139_3p,3s 1642 13.8 375552.17 122 26 36.21
139 00139 4p,4s 1723 21.0 37 5548.28 122 25 39.38
139 00139 _5p,5s 2044 8.8 375557.94 122 25 59.25
139 00139_6p,6s 2237 9.9 375530.24 122 25 57.46
225 00225 1p,1s 1448 20.0 3755 46.77 122 25 36.78
225 00225_2p,2s 1642 21.9 37534458 122 26 38.90
225 00225_3p,3s 1713 51.4 37 52 30.02 122 25 54.86
225 00225 4p,4s 1742 15.7 37521481 122 24 34.70
225 00225 _5p,5s 1827 17.7 375547.80 122 2541.14
225 00225 _6p,6s 2131 17.4 37 55 46.47 122 25 59.28

Static Draft

With the vessel out of the water, markings were placed on the aft quarters and the forward
section of the hull, providing a means to monitor vessel draft. Static draft readings were
recorded at the start of each survey day. Changes to vessel loads were kept at a minimum during
the survey, resulting in small changes to both the vessel and transducer drafts. The multibeam
mount was marked to provide a visual reading of the static draft of the transducer below the
water line. Using the TSS POS/MV to monitor vessel roll, draft readings were observed only
when roll was less than 0.2 degrees. The draft of the Reson multibeam sonar ranged from 0.96
to 0.98 meters throughout the survey. Markings along the port side of the vessel, in line with the
Odom transducer, indicated the draft of the single beam sensor. With the vessel alongside the
pier and a roll angle of less than 0.2 degrees, the draft of the transducer was recorded. The draft
of the Odom single beam transducer ranged from 0.64 to 0.66 meters throughout the survey.
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R/V ZEPHYR DRAFT MARKS

Dynamic Draft

Settlement and squat measurements for the Zephyr were taken on March 2, 2000 (Day Number
062) in the San Joaquin River, near the Antioch City Marina. Data from these measurements
are included in Appendix E.”’

The settlement and squat values were obtained by visually recording the vessel height at
different ship speeds, measured in revolutions per minute (RPM) during transects along a pier.
Ship speeds in increments of 100 to 200 RPM were observed from 650 to 1600 RPM. Using a
Wild NA-2 level on a fixed pier, observations were taken to a metric rod, held along the
centerline of the vessel, directly abeam of the sonar head and IMU location. During each
transect, an initial value was recorded while the vessel was at rest, followed by ten readings at
the designated speed, and then another reading with the ship at rest. The ship squat value was
based on averaging the ten readings, then subtracting out the average rest values of the line.

For the survey, the data from these tests were not input in real-time. The Caris Vessel
Configuration file (VCF) for settlement and squat correction is based solely on vessel speed
over ground, not ship RPM. Due to the high currents in the survey area, it would be impractical
to base the vessel speed on ship RPM. At 1200 RPMs, the average ship speed throughout the
survey, a speed of 3 knots to 10 knots were recorded. The maximum settlement and squat
obser\ggd through the tests were less than 3 centimeters, and no corrections to the data were
made.

Heave, Roll and Pitch Corrections
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A TSS POS/MV 320 integrated DGPS (Differential Global Positioning System) and inertial
reference system, serial number 040, was used for the motion sensor and primary navigation
system for the Zephyr. The system comprised an inertial motion unit (IMU), dual GPS antennas,
and a data processor. Data from the IMU was recorded directly in the Triton Isis XTF file. The
data were logged at 9600 baud, allowing for an update rate of 25 Hz. No problems with time
stamping or data spikes were observed during the acquisition.

The TSS POS/MV 320 is a six-degree of

freedom motion unit, with a stated l ’-_; \
accuracy of 0.05-meter or 5 percent for = - 2\ f
heave, 0.02 degrees for roll and pitch = ! t‘,
and heading. Real-time displays of the j A

vessel motion accuracy were monitored
throughout the survey with the POS
controller program. If any one of the
vessel motion accuracies degraded to
greater than 0.05 degrees, survey
operations would stop until the inertial
unit was able to obtain the higher degree
of accuracy. There were no periods
during the survey that the unit
experienced degraded accuracy or
performance.”

Initial System Calibration

To confirm alignment of the IMU sensor
with the sonar transducer, and to verify
delay times applied to the time-tagged
sensor data, a Patch test was conducted.
The Patch test consisted of a series of
lines run in a specific pattern, which
were then used in pairs to analyze roll, pitch and heading alignment bias angles as well as
latency in the time tagging of the sensor data. The Patch test lines were run according to NOAA
standards in the following order: pitch, latency, roll, and heading. The tests were conducted at
the start of the 2000 field season, on March 2, 2000 (Day Number 062) in the San Joaquin
River.

MULTIBEAM MOUNT WITH DRAFT MARKS

Roll alignment was determined by running reciprocal lines 300 to 500 meters long over a flat
bottom, in the center of the San Joaquin River in a water depth of 17 meters. Pitch errors were
determined by running reciprocal lines 300 to 500 meters in length, over a smooth slope
perpendicular to the depth curves. The entrance to the Antioch Marina provided an excellent
area for this test. From the center of the San Joaquin River to the entrance of marina, the bank
sloped upward to a water depth of 2 meters. The heading error was determined by running
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reciprocal lines at the entrance to the marina. Distinct bottom features in addition to the upward
slope yielded accurate test results. Lines were run at 1000 RPM to allow for a cross track
coverage and overlap.

To measure the alignment error in pitch, a selected pair of pitch lines was analyzed in Caris
Sub-set under Calibration mode, through a series of incremental changes in pitch angle over a
specified range. Visual inspection of the data confirmed each adjustment. Similarly, yaw, roll
and latency patch tests were processed, and corrections for each were computed. Two sets of
lines were run and analyzed for pitch, roll and heading. The second set was used to confirm the
results of the data.

Latency of the Trimble 4000 SE GPS receiver with differential capabilities has been monitored
during the past survey seasons, and a value of 0.860 milliseconds has been observed.
Evaluation of sand wave alignment in hill shaded models confirmed that the proper latency was
applied.

A different set-up of GPS equipment used beginning on Day Number 097 (see section H —
Positioning Equipment). Data for both navigation systems were collected simultaneously in Isis
throughout the survey. In Caris HIPS processing, the operator could choose which GPS system
would be used to apply to the sounding data. This dual logging enabled the use of the Patch test
lines on Day Number 062 to be analyzed with both sets of GPS navigation.

Table 3 shows the biases that were determined from the Patch test using Caris software. The
different values used in latency area related to switching the primary and secondary positioning
systems. From extensive testing, it was found that the Trimble 4000SE provided better
positioning than the POS M/V when in open water (see section H — Positioning Equipment).
The 0.86 second latency is for the Trimble 4000SE and the 0.0 latency is for the POS M/V. The
Zeph2000 Caris vessel configuration file was used from Day Number 070 to 096 and Zeph2000-
POS was used for Day Number 097 to 226.

TABLE 3. BIASES USED FOR DATA ACQUISITION
FOR DN 070-096

ZEPH2000
ALIGNMENT BIAs
Roll 1.75
Pitch -0.6
Yaw 0.1
Latency 0.860

FOR DN 097-226
ZEPH2000-POS
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ALIGNMENT BiAas
Roll 1.75
Pitch -0.6
Yaw 0.1

Latency 0.0

Lead Line and Single Beam Comparison

Lead line checks were performed against the multibeam and single beam echosounders at the
start of each day, while the vessel was tied up alongside its berth in the marina. Lead line
readings were taken on the starboard side, adjacent to the sonar transducer and on the port side,
abeam to the single beam transducer. Lead line readings were recorded and compared to the
multibeam data recorded in the Triton Isis beam confidence check dialog window. Leadline data
on the starboard side were compared to the Reson nadir beam, while the data recorded on the
port side for the Odom were compared to an off-nadir beam at 1.9 meters. Depending upon the
water depth, this off-nadir beam varied between beam 22 to beam 31.

The Odom echosounder provided an analog output during lead line checks, and an event mark
was recorded on the paper trace. All depths were recorded manually in the daily system check
logs.

Differences of less than 10 centimeters were seen throughout the survey. Lead line logs are
included in Appendix E.*°

H. HYDROGRAPHIC POSITION CONTROL
Horizontal Datum

The horizontal control datum for this project is North American Datum of 1983 (NAD83). A
Universal Transverse Mercator, Zone 10, projection was used with metric units when exporting
to MicroStation. MicroStation was used to prepare preliminary smooth sheets for the project.

Positioning Equipment

Survey data collected from Day Number 070 through Day Number 096 used a Trimble 4000 SE
GPS receiver with differential capabilities as the primary positioning system. The TSS POS/MV
320 (version 3) integrated DGPS inertial reference system was used as a back-up due to some
uncertainties with the new Novatel GPS cards installed within the unit. Position differences of 2
meters were observed with the TSS POS/MV system. After system tests it was determined that
the Trimble system provided better DGPS positions than the Novatel cards in the POS/MV
system. A Trimble ProBeacon receiver, acquiring corrections from the U.S. Coast Guard
beacon located at Point Blunt, provided differential corrections for both systems.
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Survey data collected from Day Number 097 to the end of the survey used the TSS POS/MV
320 (version 3) system using the Trimble 4000 SE GPS receiver for the navigation input. A
configuration in the POS system allowed for an external GPS system to be used, bypassing the
internal Novatel GPS cards. This method allowed the use of the TSS inertial positioning system
without the navigational uncertainties of the Novatel GPS cards. The Trimble GPS data was
designated as AUXGPS, providing DGPS positions to the POS system.

Positions from both systems were compared and displayed in real-time using Hypack Max. The
POS/MV system position and heading were displayed as a vessel shape and the Trimble
position was displayed with a circle and cross hair overlaid on the vessel shape in a different
color. Position data from both systems were displayed and tracks from both systems were
drawn in different colors such that a history of derived positions could be observed for quality
control.

Position Control

Differential GPS provided hydrographic control throughout the survey. The following beacon
was used during hydrographic operations:

REFERENCE STATION FREQUENCY (KHZ)  SURVEYING DAYS
Point Blunt (station ID 268) 310 070 — 226 (2000)

DGPS Performance Checks

Two DGPS performance checkpoints were established at the Bellina Marina in Alameda, CA
and at the Berkeley Marina with a Leica MX412 roving DGPS receiver. At the Bellina Marina,
a nail was set at the west end of the slip and referenced as “Bellina H1”. At the Berkeley
Marina, a checkpoint was established at the end of berth N120. A nail was set on the top of a
pile and referenced as “Berkeley N120.”

STATION LATITUDE LONGITUDE
Bellina H1 374557.28 N 122 16 58.08 W
Berkeley N120 37515559 N 122 19 00.17 W

Daily position confidence checks were conducted at the Bellina Marina during survey
operations on Day Number 070 through Day Number 108, and at the Berkeley Marina during
survey operations from Day Number 109 to Day Number 226. At the start of each day, the
Trimble DGPS antenna was held over the point and compared the position obtained from the
initial established position. Position differences of two meters or less were recorded throughout
the survey. A complete log of daily position checks and detached position records is included in
Appendix E.**
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I. SHORELINE
Not applicable. Shoreline verification was not required for this project.*
J. CROSSLINES

A total of 121.82 nautical miles of crosslines, or 6.5 percent, was run in the survey area. This
included 47.69nm on H10960, 11.59nm on H10961* and 62.54nm on H10962.** In general, the
crosslines agreed well with the mainscheme data. Statistical analysis of the data set was
conducted using the Universal Systems Limited (USL) makehist routine, version dated
December 10, 1998. A quality control report was created listing statistics by beam number. The
report is included in Appendix E.*

Four areas were examined within the survey limit using the makehist routine. A representative
section on areas H10960, H10961% and H10962°" were examined using the makehist routine.
Additionally, an area on the eastern edge of sheet H10960, with depths of less than 25 feet, was
analyzed. A total of 13.12nm of crosslines were used in the analysis. The area represented a
cross-section of depths, ranging from 15.9 feet to 81.1 feet. A 0.5-meter sort of all crosslines
was compared to a two-meter gridded Digital Terrain Model (DTM) based upon a 0.5-meter
sort of the section of mainscheme data.

The mean difference of the data set ranged from 14 centimeters at the port beams to 11
centimeters on the outer starboard beams. The majority of the differences were less than 7
centimeters. All beams exhibited greater than 99 percent agreement at the five-decimeter level.

The analysis using the IHO standard equation of
sqrt((a® + (b *d)?) with a=0.500 and b=0.013
showed agreement of greater than 98 percent throughout the entire data set.

The crossline set in shallow water analyzed all 101 beams of the sonar swath, rather than beams
falling into the +/- 54-degree cut-off range. The sounding data used in shallow water relied on
beams out to 60 degrees to ensure coverage in the shallow area of the survey area. Beams 3-100
exhibited agreement of greater than 98 percent at the Class | IHO standard listed above, and 98
percent at the 5-decimeter level.

The good agreement of the crosslines, surveyed prior to mainscheme acquisition, showed no
systematic errors in multibeam acquisition and data processing routines. Minor differences
could be attributed to sediment migration during the survey as large sand waves were
observed.*®

K. JUNCTIONS
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A junction analysis was performed using data from the 1999 field season and comparing this
data with data from the 2000 field season. Data from registry number H10895 and from H10960
are included in the analysis. Data junctions existed at the south, east and northern edge of the
1999 data set and the western parameter of the 2000 field season data. A total of 10 km of
survey area overlapped between the two areas.

In general, the data showed good agreement, with all sounding deviations less than one foot. No
sand migration or shoaling was observed between the two survey areas.*

L. COMPARISON WITH PRIOR SURVEYS

Comparison with prior surveys was not required under this contract. See Section N for
comparison to the nautical charts.*’

M. ITEM INVESTIGATION REPORTS

Six AWOIS items were located inside the survey area. These items were included in the SOW
for information only, with no additional survey requirements for investigating these items. A
summary of each item, by registry number, is listed below. Additionally, eight items found
during the survey initiated a Danger to Navigation report, submitted to the Pacific Hydrographic
Branch (PHB), Seattle, Washington. A summary of the reports follows; copies of the letters sent
to PHB are included in Appendix A.*

Registry Number H10960

AWOIS 52504 was located during survey operations, in the vicinity of the charted Obstruction,
1100 meters south of the Inner Harbor Entrance channel in Alameda, California. This item was
found at position 37 47 19.759 N 122 20 16.938 W with a least depth of 22.2 feet. This position
is 4 meters northwest of the reported location in the AWOIS database. A reported depth of 22
feet Wafz indicated in the AWOIS listing, which is consistent with the depth found during the
survey.

Registry Number H10961*

AWOIS 51154 was not found during survey operations. An area of 600 meters around the
reported position was examined with the multibeam data set. A small feature, rising off the
seafloor by 1.6 feet was located at position 37 48 54.488 N, 122 24 41.697 W, 61 meters
northeast of the reported location in the AWOIS database. This item may be the remnants of the
vessel, although no conclusions can be made at this time. It is recommended that the ED
descriptor remain charted at this time.

AWOIS 51155 was located during survey operations, in the vicinity of the charted wreck, south
of Blossom Rock. This wreck was found at position 37 49 00.738 N, 122 24 07.313 W with a
least depth of 81.0 feet. This position is 16 meters northeast of the reported location in the
AWOIS database. A depth of 77 feet was indicted on the AWOIS listing, obtained from a 1993
survey with an echosounder. It is recommended that the depth be revised to 81 feet.
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AWOIS 51986 was located during survey operations, in the vicinity of the charted Wreck 800
meters west of Treasure Island. This wreck was found at position 37 48 57.663 N, 122 22
56.707 W with a least depth of 69.4 feet. This position is 15 meters southeast of the reported
location in the AWOIS database. The depth in the database was reported as 69.2 feet in 1976
and 75 feet in 1993. It is recommended that the depth of the wreck be revised to 69 feet. A
second wreck, which was originally discovered in 1993, was located approximately 10 meters
west of the AWOIS item. The wreck was found at position 37 48 57.543 N, 122 22 57.743 W
with a least depth of 81.5 feet. It is recommended that the second wreck be added to the
AWOIS database.

Following is a hill shaded model of multibeam data from this survey, illustrating the orientation
of the wrecks, and the history of AWOIS positions for AWOIS 51986.

HISTORY OF AWOIS ITEM #51986

Task Order No. 56-DGNC-0-29003 September 2000
Registry No. H10960, H10961, H10962 Page 26



Registry Number H10962**

AWOIS 52503 was not found during survey operations. This obstruction lies 130 meters east of
the western boundary of the survey area. A full investigation with a search radius of 500 meters
was not completed on the western side. No obstruction or rise off the seafloor was found in the
survey area. The depth of the area was found to be 21 feet. It is recommended that the item is
charted with a PA label.

AWOIS 51672 was located during survey operations, in the vicinity of the charted wreck 200
meters northeast of Point Simpton, Angel Island. This wreck was found at position 37 52 08.816
N, 122 25 15.259 W with a least depth of 55.5 feet. This position is 18 meters north of the
reported location in the AWOIS database. A depth of 55 feet was indicted on the AWOIS
listing.

The following is a list of the ten”® Dangers to Navigation items that were sent off to the Pacific
Hydrographic Branch during the field season. Additional multibeam data, beyond the project
requirements, were obtained over items 1, 2, 4, and 5. Seven lines were run in a radial search
pattern, centered on the least depth position obtained from the main scheme lines.

Danger number one, an uncharted wreck, lies 6400 feet south of the Alameda Naval Channel,
offshore Alameda Island, California. The wreck rises 9.8 feet off the seafloor with a least depth
of 22.4 feet below MLLW. Multibeam sonar with beam number 55 detected the least depth. The
wreck is approximately 40 to 60 feet in length. The charted depth in the area is 32 feet. Charts
18649 and 18650 are affected by this item. It is recommended that the charts indicate this wreck
at position latitude 37 45 25.326 N, longitude 122 19 54.168 W with a depth of 22 feet.*°

Danger number two, an uncharted wreck, lies 2500 feet south of the Alameda Naval Channel.
The wreck rises 9.4 feet off the seafloor and has a least depth of 11.2 feet below MLLW.
Multibeam sonar with beam number 82 detected the least depth. The wreck is approximately 40
feet in length and 14 feet wide. The charted depth in the area is 18 feet. Charts 18649 and 18650
are affected by this item. It is recommended that the charts indicate this wreck at position
latitude 37 45 59.797 N, longitude 122 19 25.385 W with a depth of 11 feet.*’

Danger number three, an uncharted obstruction, lies 8200 feet west of Alameda Island, on the
western edge of General Anchorage area number 8. The object rises 8.1 feet off the seafloor and
has a least depth of 53.6 feet below MLLW. Multibeam sonar with beam number 32 detected
the least depth. The object is approximately 10 feet in length. The charted depth in the area is
59 feet. Charts 18649 and 18650 are affected by this item. It is recommended that the charts
indicate this obstruction at position latitude 37 47 13.949 N, longitude 122 21 27.271 W*® with a
depth of 53 feet.

Danger number four, an uncharted wreck, is located 3300 feet off Paradise Cay in Tiburon, CA.
The wreck rises 4.7 feet off the seafloor and has a least depth of 13.9 feet below MLLW.
Multibeam sonar with beam number 80 detected the least depth. The wreck is approximately 60
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feet in length. The charted depth in the area is 19 feet. Charts 18649 and 18653 are affected by
this item. It is recommended that the charts indicate this wreck at position latitude 37 54 43.240
N, longitude 122 27 47.481 W with a depth of 14 feet.*

Danger number five, an uncharted obstruction, lies just south of the Richmond-San Rafael
Bridge, between support columns 37 and 38. The object rises 7.0 feet off the seafloor and has a
least depth of 38.0 feet below MLLW. Multibeam sonar with beam number 43 detected the least
depth. The object is approximately 25 feet in length and could be a steel girder from the bridge
construction. The charted depth in the area is 39 feet. Charts 18649 and 18653 are affected by
this item. It is recommended that the charts indicate this obstruction at position latitude 37 56
03.631 N, longitude 122 26 23.911 W with a depth of 39 feet.”®

Danger number six, an uncharted rock, lies 270 feet southeast of Red Rock Island. The rock
rises 6.1 feet off the seafloor and has a least depth of 9.5 feet below MLLW. Multibeam sonar
with beam number 29 detected the least depth. The charted depth in the area is 14 feet. Charts
18649 and 18653 are affected by this item. It is recommended that the charts indicate this
obst[_)tljction at position latitude 37 55 39.451 N, longitude 122 25 46.273 W with a depth of 9
feet.

Danger number seven, an uncharted obstruction, lies 2600 feet southwest of Molate Point in
Richmond, CA. The object rises 9.0 feet off the seafloor and has a least depth of 41.6 feet below
MLLW. Multibeam sonar with beam number 77 detected the least depth. The charted depth in
the area is 46 feet. Charts 18649 and 18653 are affected by this item. It is recommended that the
charts indicate this obstruction at position latitude 37 56 30.539 N, longitude 122 25 46.047 W
with a depth of 41 feet.”

Danger number eight, an uncharted rock, lies 600 feet west of Treasure Island. The rock rises
5.9 feet off the seafloor and has a least depth of 29.2 feet below MLLW. Multibeam sonar with
beam number 85 detected the least depth. The charted depth in the area is 36 feet. Charts 18649
and 18650 are affected by this item. It is recommended that the charts indicate this rock at
position latitude 37 49 11.279 N, longitude 122 22 37.295 W with a depth of 29 feet.”®

Danger number nine indicated shoal soundings in the eastbound San Francisco Bay traffic lane,
south of Alcatraz Island. Significant soundings and their positions were reported in the Danger
to Navigation letters sent to PHB.>

Danger number ten indicated a shoaling west of Treasure Island, in Temporary Anchorage
Number 7. Significant soundings and their positions were reported in the Danger to Navigation
letter sent to PHB.>
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N. COMPARISON WITH THE CHART

Three published charts, listed in Table 4, cover the survey area. From the selected sounding
plot, comparisons were made to the depths on each of the charts.

TABLE 4. CHARTS COVERING THE SURVEY AREA56

CHART SCALE EDITION DATE
18649 1:40,000 61 January 22, 2000
18650 1:20,000 49 May 7, 1999
18653 1:20,000 8 July 17, 1999

Each survey area was compared to the following charts:

Survey Area: | Compared with Charts:
H10960 18649, 18650
H10961 18649, 18650
H10962 18649, 18653

Survey H10960 — Hunters Point to Oakland®”

The area surveyed encompasses the southern section of San Francisco Bay, south of the San
Francisco Bay Bridge, surrounding the general anchorage for large vessels in San Francisco
Bay. Ships in excess of 800 feet were common throughout the area, transiting to and from the
anchorage area. DEA surveyed the anchorage area in 1999 with registry number H10895.

A comparison to chart 18649 and 18650 indicated good agreement throughout the survey area.
The majority of depths surveyed were primarily shoaler than charted depths with differences
less than 3 feet. A slight shoaling of 2 feet was observed in the southern section of the survey
data, east of the Forbidden Anchorage area.”® A few soundings in the northern portion of the
survey exhibited a 3 foot shoaling.>®

Depths of 30 feet were observed in the vicinity of a sounding charted at 39 feet on 18650. The
charted 39 feet is located on the northeast section of the Forbidden Anchorage area, east of
Hunters Point. The charted sounding on chart 18649 closest to the 39 feet charted on 18650 is
29 feet. The survey found no unusual seabed or shoaling to exist in the area. The 39 on chart
18650 is presumed to have been mischarted and should have been 30 feet not 39.%°

The wreck on the northeast corner has been identified as an AWOIS item 52504. A least depth
was found to be 22 feet, correctly charted on both charts. Two uncharted wrecks and one
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obstruction were observed in the survey area and plotted on the preliminary smooth sheets.
These items are described in Section M - Item Investigation Reports.”

The Alameda Naval Channel was observed to have a minimum depth of 33 feet in the center
and 31 feet on the left and right quarters. Slight shoaling, 1 to 3 feet, along the north and south
channel limits was observed at the eastern end of the channel.®”

Survey H10961: South of Alcatraz *

The area surveyed encompasses the navigable area between Alcatraz Island and the northern
portion of the San Francisco Peninsula. A comparison to chart 18649 and 18650 showed
differences of up to 10 feet in the area around Alcatraz Shoal. An area to the west of the Shoal
exhibited depths 9 feet deeper than the charted soundings, and to the east of the charted Shoal,
depths were 10 feet shallower. The extent of the Alcatraz Shoal migrated to the east
approximately 150 meters.

An area 380 meters southeast of the Prohibited Disposal Area and 750 meters north of the San
Francisco city breakwater exhibited shoaling of up to 5 feet from the charted soundings. This
area extends 250 meters in the east-west direction, and about 120 meters in the north-south
direction. This area is clearly seen on the DTM model. This area could be remnants of the
disposal area migrating to the southeast.

On chart 18650, an area just north of Fisherman’s Terminal at pier 45, soundings were found to
be 6 to 9 feet deeper than the charted soundings.

On chart 18649, four lights are charted north of the breakwater by pier 45. These lights- “A”,
“B”, “1” and “2” were all observed to be located on the breakwater. Positions of these lights are
listed in Section P — Aids to Navigation.

The charted shoal at the eastern section of the survey area, northeast of North Point, was
surveyed to have a least depth of 43 feet. This is a difference of 4 feet shoaler from the charted
depth of 47 feet. The extent of the shoal area is approximately the same size as indicted on the
charts.

The wreck on the northeast corner has been identified as an AWOIS item 51155. A least depth
was found to be 81 feet, 4 feet deeper than charted.

The wreck 500 meters offshore of North Point, charted with an ED descriptor, was not found
during survey operations. This wreck is AWOIS 51154, and is discussed in Section M — Item
Investigation Reports.

There are two cable areas within the survey limit. No hazard to navigation exists, and the charts
appear to correctly show the general area of these submerged objects. Warning signs on the
shore indicate that cables are present.
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An area to the southwest of the survey shows scallop holes, in an area approximately 500-meter
radius. This may be a borrow site area with the holes caused by dredge operation. This area is
easily identified on the DTM.

The western section of the survey limit exhibited large sand waves throughout the area. The
sand waves are approximately 10 feet in height and spaced approximately 300 feet along the
seafloor. The DTM model highlights this area.

Survey H10961: West of Treasure Island®*

The area surveyed encompasses the area west of Treasure Island in the Temporary Anchorage
Area Number 7. A comparison to chart 18649 and 18650 indicated that the 30, 36 and 60 foot
contours migrated to the west approximately 50 meters at the northern portion of the survey
limit. Charted soundings differed by up to 5 feet in this area. The shoaling was significant and a
Danger to Navigation letter was sent to PHB. The western extent and southeastern extent of the
survey area showed good agreement to both charts, with differences of less than 2 feet
throughout the area.

A submerged pile was located in the vicinity of the charted submerged piling on charts 18649
and 18650. A least depth of 13 feet was obtained with the sonar, and is indicated on the smooth
sheet sounding plot.

The charted pier on the West Side of Treasure Island was outside the survey limits and not
observed during the survey. A scour hole on the western edge of the pier can be seen on the
DTM.

Two wrecks were observed in the vicinity of the charted wreck on the southwestern section of
the survey area. The area containing these wrecks corresponds to AWOIS item 51986 and is
included in Section M. A least depth of 69 feet was found on this item.

Survey H10962 — Angel Island to Richmond®®

The survey area encompasses two main shipping channels on the northern portion of San
Francisco Bay. Large container ships and oil cargo vessels were common in this area. On the
western side of the survey is a regulated Navigational Area and on the eastern side is the
Southampton Shoal Channel.

A comparison to chart 18649 and 18653 showed good agreement over most of the survey area
with a general shoaling trend. Differences of less than 2 feet were observed, with some
exceptions, and a general trend indicating shoaler depths in the area. The area has a depth range
of 3 feet to 183 feet.
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There are two main shipping channels within the survey area. On the western side, the area is
indicated as a regulated Navigational Area and on the eastern side is the Southampton Shoal
Channel. The minimum depth for these shipping lanes is 33 feet. The Southampton Shoal
Channel is clearly visible on the DTM of the area. The channel has a minimum depth of 43 feet
on the left and right sides and 44 feet in the center of the channel. These depths are slightly
shoaler than those observed during the US Army Corps of Engineers Survey in June 1997.

Along the East Coast of the Tiburon Penisula, a shoaling of up to 8 feet was observed when
comparing to chart 18653. Differences of 5 feet were observed in this region with a comparison
to chart 18649. This shoaling occurred from Pt. Chauncey southward to Bluff Point out to 300
meters off the coast.

An area around Red Rock was surveyed to a depth of 12 feet. Numerous uncharted rocks were
surveyed along the south shore and northwest shore of the island. On Day Number 225, one
survey line (File 225-2051.xtf) ran through the southern most charted islet at the south end of
Red Rock. The preliminary smooth sheet depicts a depth of 9 feet at the center of the islet when
laid over Chart 18653 in Maplinfo. Outer beams from the multibeam data could be used to
provide a better position of the islet. A detached position and estimated height (within 1 foot)
was observed on a rock located at the northwest corner of Red Rock. The Trimble GPS antenna
(device 1 in Hypack) was held over the rock on an extended pole and a Hypack file
(007_1437.raw included on the data tapes) was recorded at 1437 UTC on day number 225. The
average of four recorded positions in the file was used as the observed position. All four
positions were within 0.2 meters. An exposed height of the rock was estimated at 0.8 meters as
the rock could not be accessed for an accurate measurement. A zoned tidal height of 0.41
meters above MLLW was calculated using data obtained from Richmond Station 941-4290 at
1437 UTC on day number 225. The height of the rock was calculated at 1.2 meters or 4 feet
above MLLW. The preliminary smooth sheet indicates the rock as awash at 4 feet MLLW at
37° 55’ 48.01” N and 122° 25’ 56.31” W. The rock is charted as awash 10 meters north of the
observed position on Chart 18653.

The wreck offshore Pt. Simpton was observed with a minimum depth of 55 feet. Both charts
correctly indicated the least depth of this feature. This wreck is AWOIS 51672 and discussed in
Section M - Item Investigation Reports.

The Obstruction charted in the northwest section of the survey area, in the Forbidden
Anchorage, was not observed during the survey. No debris or remnants of a navigational aid
was found. This item is AWOIS 52503 and discussed in Section M — Item Investigation reports.

The Richmond-San Rafael Bridge crosses the northern section of the survey from east to west.
The bridge spans 2200 meters of the survey area with a total of 20 bridge piers. There are two
main navigation channels under the bridge. The eastern channel has a horizontal clearance of
970 feet and a vertical clearance of 135 feet above MSL. The western channel has a horizontal
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clearance of 1000 feet and a vertical clearance of 185 feet above MSL. These values were
obtained from the US Coast Pilot 2000 (Volume 7, 2" Edition, p. 303, item 347).

The Southampton Shoal Channel is clearly visible on the DTM of the area. The channel has a
minimum depth of 43 feet on the left and right sides, and 44 feet in the center of the channel.
These depths are slightly shoaler than those observed during the U.S. Army Corps of Engineers
Survey, in June 1997.

The south end of the survey has a charted Cable Area extending from Angel Island to the buoy
Iso R 6s 32 ft 6M Bell. No indication of cables can be seen on the DTM.

O. ADEQUACY OF SURVEY

The survey should supercede all common areas of depths of prior surveys.®® No shoreline
verification or bottom samples were taken during the survey.®’ Shoreline around Red Rock was
obtained from digitizing a raster nautical chart.®® Multibeam sonar used on the survey allowed
for complete bottom coverage, identifying all features and possible obstructions. Hill shaded
images of multibeam data were generated for quality control analysis. Hill shaded images of 2
meter binned data were provided for H10960, H10961 and H10962.%° Additionally multibeam
backscatter mosaic data were provided for H10961."

P. AIDS TO NAVIGATION

Thirty-seven navigational aids are within the survey limits. The aids were positioned using
differential GPS on board the R/V Osprey, by averaging two detached positions observed at
each aid. A detached position record is included in Appendix E.”* The positions of the
navigational buoys were obtained by locating the buoy blocks with the multibeam data. Both the
anchor blocks and chains were observed while surveying lines adjacent to the navigational aids.
GPS derived buoy positions were used to verify anchor block positions. Positions of all the aids
were compared to both the charted positions and to the position listed in the Light List (Volume
6, 1999); differences are noted below in Table 5. Each aid properly served its function and was
operating correctly.” The light list ID number is indicated below each navigational aid’s name.
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TABLE 5. POSITIONS OF AIDS TO NAVIGATION

NAVIGATIONAL AIDS FOR H10960"

Survey Chart 18649 Chart 18650 Chart 18653
Name | Type Position Position Position Position
P 37 47 59.74 37 47 59.90
(316773 Pile 13272418905%2125 122195401 | 1221953.93
' *1519m *11.24m
g 3747 51.46 3747 51.48
36785 Pile 1327241795517'9389 122195737 | 122195743
’ * 16.04 m *1545m
« 3748 04.05 37 48 03.45
36649 Buoy 1327242800522'9822 122 20 43.97 122 20 43.23
’ *219.29m *235.18 m
- 3746 37.77 37 46 38.11
?17415 Buoy 1327242603286'0607 122 20 27.16 122 20 26.73
' *13.93m *3.70 m
s 37 46 27.46 37 46 27.29
F517520 Buoy 13272426022667772 1222027.64 | 1222027.68
' *30.98 m *28.44m
. 37 46 24.48 37 46 24.20
37640 Pile 1327241692448'0532 122194894 | 122194859
’ *16.98 m *551m
- 37 46 36.71 37 46 36.67
?17535 Pile 132724169356]:3863 122 1952.24 122 1951.82
) *14.74 m *9056m
cwq 37 46 07.47 37 46 07.84
?18216 Buoy 132724261(1189'0100 122 21 49.61 122 21 48.69
' *20.56 m *11.18 m
R “6” BUO 37 47 55.54 New buoy New buoy
4672 y 122 20 13.40
g 3746 21.41 3746 21.41
37760 Pile 1327241692017'423:1 122 19 07.40 122 19 07.40
) *3.96m *3.96m
o 37 44 46.65 37 44 45.79
Y48§5 Buoy 132724;194255'8603 122 19 25.28 122 19 25.38
' *26.63m *6.13 m
NAVIGATIONAL AIDS FOR H10961"
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Survey Chart 18649 Chart 18650 Chart 18653
Name Type Positions Position Position Position
o 3748 41.15 37 48 40.84
P'ﬁzg Pile 1327242%143%6615 122 24 30.65 122 24 30.52
: *16.65 m «7.77m
e 3748 41.77 3748 41.24
P'ngg Pile 1327242844313;0654 122243353 | 12224 33.49
: * 2236 m *6.91 m
e 37 48 41.95 37 48 41.62
P'iglg‘ Pile 1327242%143164529 122243672 | 122 24 36.46
: * 16.65m *6.94 m
rn 37 48 40.23 37 48 40.01
35040 Pile 1327242%14401"210 122244238 | 12224 41.20
: *24.61 M *13.27m
o 37 48 44.29 37 48 44.49
513029 Pile 1327242854131'2360 122 25 12.02 122 25 11.56
: *36.31 m * 38.45 m
e 37 48 42.99 37 48 43.27
23(')38 Pile 13272428541261586 122251756 | 122 2516.36
: *34.96 M *33.96 M
o 37 48 40.93 37 48 40.18
:3:; Pile 1327242854201'3552 122252221 | 122252118
: * 2459 m * 26.81 m
. 37 48 38.81 37 48 38.74
33016 Pile 132724285328&_)'1005 122 25 25.63 122 25 24.76
' *26.09m *20.97m
GR 37 49 06.05 37 49 06.23
“BR” | Buoy 1327242%10151'%151 122 24 11.47 122 24 12.16
4415 : *3.42'm *20.27 M
Pier 45 37 48 42.12 37 48 41.65
E Pile 1327242854113;4331 122 25 13.2 122 2512.91
4490 ' *21.44 m *11.91 m
Pier 45 3748 41.2 37 48 40.87
W Pile 13272428541046162 122 25 14.22 122 25 13.93
4495 ' *16.83 m *7.97m
NAVIGATIONAL AIDS FOR H10962°
Task Order No. 56-DGNC-0-29003 September 2000
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Name Type Average Block Chart 18649 Chart 18650 Chart 18653
yp Positions Position Position Position
RW “A” 375150.17 37 51 49.60
Mo (A) Buoy 1327252144381'9410 122 24 31.62 122 24 32.00
5410 ' *39.22m * 25.84 m
g 37 52 46.66 37 52 46.73
R5 4885 Buoy 1327252244553'6814 122 24 53.93 122 24 53.99
' * 3245 m * 34.73m
g 3754 02.73 37 54 02.62
R55(1)8 Buoy 132725;601368204 122 26 10.48 122 26 10.32
' * 3351 m * 36.43m
RW “B” 37 54 06.53 37 54 06.62
Mo (A) Buoy 132725;6()41662667 122 26 41.39 122 26 40.94
5495 ' *19.46 m *12.92m
g o 37 54 49.06 37 54 48.70
R55(1)§ Buoy 132725246282'5318 122 26 43.03 122 26 42.47
' *23.23m * 6,26 m
wrs 37 54 46.51 37 54 46.58
R\é\élg Buoy 1327252464567'6950 122 26 58.18 122 26 57.91
' *8.09 m *217m
g g 37 55 49.90 37 55 49.70
R551‘51 Buoy 1327252564396'6383 122 26 36.81 122 26 36.27
' *13.54m *159m
P 37 56 15.07 37 56 15.16
G§63155 Buoy 1327252661447'2495 122 26 47.28 122 26 46.34
' *23.95m *38.13m
g 3756 11.70 3756 11.44
Rg'7856 Buoy 1327252651313'1921 122 25 34.08 122 25 33.62
' *18.36 m *12.15m
- 375519.72 37 55 19.07
%6650 Buoy 1327252551387'8729 122 25 37.48 122 25 36.99
' * 28.76 m *21.0lm
wpm 3754 58.71 37 54 58.35
'_‘5)6545 Buoy 13272524551798;15 122 25 20.54 122 25 20.50
' *37.79m *30.08 m
vaq 37 55 45.04 37 55 44.97
(27710 Buoy 1327252552560096 122 25415 122 25 40.95
' *9.60 m *22.05m
- 37 55 06.29 37 55 06.33
R56625 Buoy 1327252550063'1672 122 25 02.69 122 25 03.62
' *23.02m * 493 m
G “1” BUo 37 53 58.78 37 5359.19 37 53 58.54
5640 y 122 25 20.22 122 25 20.50 122 25 20.91
Task Order No. 56-DGNC-0-29003 September 2000
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14.37 m 18.41m
- 3754 00.48 37 53 59.65
F\5)6 425 Buoy 1327252355191'0& 122 2511.43 122 2511.03
' *37.67m *18.39m
*DIFFERENCE BETWEEN CHART AND SURVEY POSITION.
Q. STATISTICS
Table 6 shows statistical information of the survey conducted for this project.
TABLE 6. SURVEY STATISTICS
H10960 H10961 H10962
DESCRIPTION QUANTITIES | QUANTITIES | QUANTITIES
Days of Acquisition 32 11 25
Total Soundings (mainscheme) 670,971,886 97,048,274 519,160,301
Total Selected Soundings 12,206 3,739 12,911
Total Mainscheme (nm) 953.7 164.2 750.8
Total Crosslines (hm) 47.69 11.59 62.54
Total Mainscheme (no. of lines) 1069 259 625
Total Crosslines ( no. of lines) 32 20 38
Total Detached Positions 5 10 0
Total Square Nautical Miles 8.71 2.29 8.37
Velocity Casts 151 30 129
Tide Stations Installed 0 0 0

R. MISCELLANEOUS
Selected Soundings

The majority of the beams used in the selected soundings was taken at +/- 54 degrees from
nadir. Fewer than 1 percent of the soundings were selected out to 60 degrees from nadir to
provide coverage in one area of ping dropouts and in areas of shallow water. All selected
soundings exceeded Class | IHO standards above 97 percent.”

The entire survey had overlapping lines, in some cases as much as 40 percent, increasing the
number of outer beams being grouped with more nadir beams during the binning process.

A histogram of all selected soundings was made and is plotted below. The graph represents the
number of times each beam is used as a selected sounding. The selected sounding process was a
shoal-biased selection, based on a 10-meter bin selection and exported through a Caris overplot
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routine. This procedure examines the entire survey area and reduces the number of soundings to
avoid text overwrites.

Selected Soundings H10960

Percent Occurance
O N A O ©

0 20 40 60 80 100
Beam Number

Selected Soundings - H10961

Percent Occurance
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0 20 40 60 80 100
Beam Number
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Selected Soundings H10962
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0 20 40 60 80 100

Percent Occurance

Beam Number

A high incidence of outer beams was selected in the sounding routine and investigated to
determine if a systematic bias was introduced into the data. No single source was found. The
selected data can be attributed to a number of factors; the primary reason is due to the nature of
a multibeam system with outer beams having a lower incident angle. This may result in shoaler
depths when comparing outer beams to near nadir beams.

No magnetic disturbances were observed.
S. RECOMMENDATIONS

Least depths were obtained over uncharted wrecks in the survey area within the multibeam
sonar. It is possible that masts or other obstructions could be rising above these features, and it
is recommended that dive investigations be performed to verify least depths.”  The
correspondence section includes an email sent on July 20, 2000 to Jeffrey Ferguson, of NOAA,
regarding the wrecks, with hill shade images of the wrecks.”®

Sand migration was indicated on the area around Alcatraz Island. This area is very dynamic and
shoaling may occur in a relatively short time. It is recommended that this area be surveyed on a
regular basis to ensure safe navigation through San Francisco Bay."

Islets around Red Rock are mischarted. It is recommended that a shoreline verification be
conducted around Red Rock. Outer beams from the multibeam data could be used to analyze
shoreline accuracy.”

T. REFERRAL TO REPORTS

None
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DANGER TO NAVIGATION REPORTS

LANDMARKS AND NON-FLOATING AIDS TO NAVIGATION LIsTs®
GEOGRAPHIC NAMES™

TIDES AND WATER LEVELS

CALIBRATION DATA®

DGPS VERIFICATION DATA*

DATA PROCESSING ROUTINE®

DATA ACQUISITION AND PROCESSING SOFTWARE®
SOUND VELOCITY PROFILE DATAY
SUPPLEMENTAL CORRESPONDENCE®

APPROVAL SHEET

SEPARATE DATA FOLLOWS APPENDICES®

Task Order No. 56-DGNC-0-29003
Registry No. H10960, H10961, H10962

September 2000
Page 40



APPENDIX A
DANGER TO NAVIGATION REPORTS
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Danger to Navigation Report

Hydrographic Survey Registry Number: H10960

Survey Title: State: California

Locality: San Francisco Bay
Sub-locality: Oakland to Hunters Point
Project Number: OPR-L304-KR-99
Survey Dates: March 10, 2000 - March 24, 2000

Depths are reduced to Mean Lower Low W ater using verified tides.
Positions are based on the NAD83 horizontal datum.

CHARTS AFFECTED:

Chart Scale Edition Date

18649 1:40,000 63" 09/21/2003

18650 1:20,000 52nd 09/01/2003

DANGERS:

Feature Depth(ft or fms) Latitude (N) Longitude (W)
Wreck 16 ft 37°45' 25.3" 122°19' 54.1"
COMMENTS:

This danger was reported March 24,2000 as a23'Wreck. During the PHB evaluation of the survey, the depth
was found to be 16 ft. The currently charted wreck should be revised with a new least depth.

Questions concerning this report should be directed to the Chief, Pacific Hydrographic Branch at (206) 526-
6840.

Compiled by PHB /file H10960_DTON_4.wpd



Danger to Navigation Report

Hydrographic Survey Registry Number: H10960

Survey Title:

State: California

Locality: San Francisco Bay
Sub-locality: Oakland to Hunters Point

Project Number: OPR-L304-KR-99

Survey Dates: March 10, 2000 - March 24, 2000

Depths are reduced to Mean Lower Low W ater using verified tides.
Positions are based on the NAD83 horizontal datum.

CHARTS AFFECTED:

Chart Scale Edition Date

18649 1:40,000 63" 09/21/2003

18650 1:20,000 52nd 09/01/2003

18651 1:40,000 42 02/01/2003

DANGERS:

Feature Depth(ft or fms) Latitude (N) Longitude (W)
Sounding 21 ft 37°42' 52.6" 122°18 32.0"
Sounding 19 ft 37°42' 41.8" 122°18' 25.0"
Sounding 19 ft 37°42' 27.2" 122°18' 10.5"
Sounding 29 ft 37°43' 35.2" 122°19' 06.5" *
Sounding 18 ft 37°42'17.0" 122°18' 02.5"

COMMENTS: *Recom mend removal of 39' sounding at 37° 43' 32.0", 122° 19' 05.0".

Questions concerning this report should be directed to the Chief, Pacific Hydrographic Branch at (206) 526-

6840.

Compiled by PHB

/file H10960_DTON._5.wpd



APPENDIX D
TIDES AND WATER LEVELS
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Registry #H10960 (Sheet A) — Tides were observed from NOS Tidal Station #941-4750 at
Alameda, California.

Verified tides were applied to the data through Caris processing; verified tides were obtained
from the NOAA website (www.co-ops.nos.noaa.gov). Predicted tides were not used.

Task Order No. 56-DGNC-0-29003 September 2000
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Appendix D

Abstract of Times of Hydrography
For Smooth Tides or Water Levels

Project: OPR-L3D4-KR-95 Ragisly Mo H102E0

Conlractor David Evans and Associates, Diate: August 30, 2000

Hame: Ine.

Sheet Letter: A

Inclusive Dates:  March 10, 2000 = Aug, 13, 2000

Field work is complete.

Time (UTC)
Day Year
atart End

70 1646 2400 2000
'l | D0 2400 2000
T2 ooa0 2400 2000
T3 Q00 2116 2000
4 1651 2400 2000
75 oeao 2400 2000
i Q00 2136 2000
A 1629 233 2000
81 1607 2400 2000
a2 Q00 2400 2000
83 Q00 2400 2000
B4 Q000 2235 2000
a8 1625 2400 2040
B4 00 2400 2000

Task Order Mo, 56-DGMO-0-29003 Page 1
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aq Q00 2400 2000
a1 Qa00 1815 E&DD
92 1455 24040 2000
53 000 23m 2000
85 15435 2218 2000
a5 1608 2344 2000
g7 1520 2334 20400
28 1516 2337 2000
LF2) 1434 EdETD 2000
00 (Kl 2356 2000
i 2118 24000 2004
102 Qo000 2320 2000
03 2001 2345 20040
02 25 2237 2000
105 1400 2147 2000
108 1539 2006 2000
144 o 1630 1717 2000
226 1745 2213 2000
Task Order No. 36-DGNC-0-29003 Page 2
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APPROVAL SHEET
[

H10960

Standard field surveying and processing procedures were followed in producing this
survey in accordance with the Hydrographic Manual, Fourth Edition; the Hydrographic
Survey Guidelines: and the Field Procedures Manual, as updated for 1997, The data were
reviewed daily during acquisition and processing.

The digital data and supporting records have been reviewed by me, and are considered
camplete and adequate for charting purposes, and are approved.  All records are
forwarded for final review and processing to N/CS34, Pacific Hydrographic Branch,

Approved and forwarded,

@ 7 G

i ;7)/ ,@é’:
Jonathan L. Dasler, P.E., P.L.5.
Director of Hydrographic Services

David Evans and Associates, Inc.



! PHB Revision — This Descriptive Report contains information for three surveys. The endnotes
for this copy to the Descriptive Report pertain only to survey H10960. Surveys H10961 and
H10962 will be submitted separately and discussed during office processing and approval.
2 PHB Revision — The project number throughout this report should read OPR-L304-KR-00.
* PHB Revision — See endnote 1.

* PHB Revision - See endnote 1.

> PHB Revision — See endnote 1.

® PHB Revision — See endnote 1.

" PHB Revision — Filed with the hydrographic records.

® PHB Revision — Concur.

° PHB Revision — Concur.

9 pHB Revision — See endnote 1.

1 PHB Revision — See endnote 1.

12 PHB Revision - Concur

3 PHB Revision — See endnote 1.

Y PHB Revision — See endnote 1.

> PHB Revision — Concur.

1 PHB Revision — See endnote 1.

7 PHB Revision — Filed with the hydrographic records.

'8 PHB Revision — Filed with the hydrographic records.

9 PHB Revision — Filed with the hydrographic records.

2 pHB Revision — See endnote 1.

21 PHB Revision — See endnote 1.

22 PHB Revision - Concur

23 PHB Revision — Concur, filed with the hydrographic records.

24 PHB Revision — Concur.

%> PHB Revision — See endnote 1.

%6 pHB Revision — See endnote 1.

2" PHB Revision — Filed with the hydrographic records.

%8 PHB Revision — Concur.

%9 PHB Revision — Concur.

% pHB Revision — Filed with the hydrographic records.

%1 PHB Revision — Filed with the hydrographic records.

%2 PHB Revision — Concur

% PHB Revision — See endnote 1.

* PHB Revision — See endnote 1.

% PHB Revision — Filed with the hydrographic records.

% PHB Revision — See endnote 1.

" PHB Revision — See endnote 1.

% PHB Revision - Concur

% PHB Revision — Concur. The junction is complete. Sounding agreement within the junction
is good.
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“0 PHB Revision — A prior survey comparison was not completed by PHB. The survey area was
fully ensonified using 100% multibeam. The survey is adequate to supercede all prior surveys
within the common area.

*1 PHB Revision — Do not concur. H10960 generated five DTON Reports which were
submitted to MCD. Copies of the DTON Reports are included in Appendix A of this report.
“2 PHB Revision — Concur. Chart a 22 ft Obstn with danger curve at the surveyed location.
Retain Obstn (steel wreckage) label. AWOIS listing is attached to this report.

*® PHB Revision — See endnote 1.

* PHB Revision — See endnote 1.

> PHB Revision — See endnote 41.

“® PHB Revision — Do not concur. The smooth sheet showed a 16’ wreck at 37° 45° 25.3” N,
122° 19’ 54.1” W. A PHB review of the data in CARIS showed the wreck to be 16°. Chart a
16° Wreck with danger curve at the above location. A DTON Report for this feature was
submitted to MCD and is included in Appendix A of this report.

*" PHB Revision — Concur. Chart 11 ft Wreck with danger curve at the surveyed location.

8 PHB Revision — Do not concur. The longitude is 122° 21’ 37.271. The smooth sheet did not
label the obstruction correctly. No Obstr label or danger curve was displayed on the smooth
sheet. This item was charted as a 52° Obstn based on H10960 DTON Report 3/21/2000. The
depth was based on preliminary tides. Verified tides confirmed a 53’ depth See endnote 57.
* PHB Revision — See endnote 1.

* PHB Revision — See endnote 1.

>1 PHB Revision — See endnote 1.

2 PHB Revision — See endnote 1.

>3 PHB Revision — See endnote 1.

> PHB Revision — See endnote 1.

> PHB Revision — See endnote 1.

% pHB Revision — Include Chart 18651, 1:40,000, 42" Edition, 2/1/2003.

" PHB Revision — The continuous maintenance drawings for charts 18650, last revised
8/29/2003 and 18651, last revised 7/28/2004 were used for chart comparisons during office
processing. In general, the soundings from survey H10960 reflect a shoal bias of 1 to 3 feet.
This is likely due to the use of multibeam sonar and the use of shoal biased processing. Two
areas of greater shoaling, 5 to 9 feet, were noted. This may be caused by sand wave migration
as noted by the hydrographer. See endnotes 37 and 39.

There are two charted obstructions and two charted wrecks within the survey area. At 37°
477 13.9” N, 122° 21’ 37.2” W, chart a 53’ Obstn with danger curve. At 37°47°19.8” N, 122°
20’ 16.9” W, chart 22’ Obstn with danger curve, retain label Obstn (steel wreckage). At 37° 46’
00.0” N, 122° 19’ 25.4” W, retain 11’ Wk with danger curve. At 37°45’ 25.3” N, 122° 19’
54.1” W, remove charted 23" Wk with danger curve and cart a 16> Wk with danger curve at the
surveyed location.

No bottom samples were required for this survey. The charted bottom samples will be
retained.
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*8 PHB Revision — Do not concur. Shoaler depths of up to 6 feet were noted in this area. Chart
shoaler depths in this area as shown on Hdrawing. A DTON Report was submitted to MCD for
this area and is included in Appendix A of this report.

> PHB Revision — Concur.

% PHB Revision — Concur. Chart shoaler depths as shown on the Hdrawing. A DTON Report
was submitted for this area and is included in Appendix A of this report.

%1 PHB Revision — Concur. See AWOIS item investigations and findings attached to this report.
%2 PHB Revision — Concur.

% PHB Revision — See endnote 1.

* PHB Revision — See endnote 1.

% PHB Revision — See endnote 1.

% PHB Revision — Concur. Survey H10960 is adequate to supersede all other surveys within
the common area.

%" PHB Revision — Retain charted bottom samples.

% PHB Revision — See endnote 1.

% PHB Revision — See endnote 1.

" PHB Revision — See endnote 1.

"t PHB Revision — Filed with the hydrographic records.

"2 PHB Revision — Concur.

® PHB Revision — Eleven fixed and floating aids were positioned within the area of H10960.
Chart all navigational aids within the survey area with the most current information.

" PHB Revision — See endnote 1.

> PHB Revision — See endnote 1.

" PHB Revision — Concur.

" PHB Revision — Do not concur. The COTR’s review determined dive investigations were not
necessary.

’® PHB Revision — Correspondence is filed with the COTR’s records.

¥ PHB Revision — See endnote 1.

8 pHB Revision — See endnote 1.

81 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.

8 PHB Revision — Filed with the hydrographic records.
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NOAA FOAM 77-27(H)
9-83

U.S. DEPARTMENT OF COMMERCE | REGISTRY NUMBER

" HYDROGRAPHIC SURVEY STATISTICS H10960
RECORDS ACCOMPANYING SURVEY: To be completed when survey is processed.
RECORD DESCRIPTION AMOUNT RECORD DESCRIPTION AMOUNT

SMOOTH SHEET 1 SMOOTH OVERLAYS: POS.. ARC, EXCESS
DESCRIPTIVE REPORT 1 FIELD SHEETS AND OTHER OVERLAYS
_DESCRIP- | DEPTHPOS HORIZ. CONT. SONAR- ABSTRACTS!/

TION RECORDS RECORDS GRAMS FRINTEUES e

ACCORDION i

FILES

ENVELOPES
v

CAHIERS
BOXES =

SHORELINE DATA 7777 /11 LA L0 2 e s a7z v 2

SHORELINE MAPS (List).

PHOTOBATHYMETRIC MAPS (List):

NOTES TO THE HYDROGRAPHER (List):

SPECIAL REPORTS (List):

NAUTICAL CHARTS (List):

OFFICE PROCESSING ACTIVITIES

The following statistics will be submitted with the cartographer’s repodt on the survey

PROCESSING ACTIVITY

AMOUNTS

VERIFICATION EVALUATION

TOTALS

POSITIONS ON SHEET

POSITIONS REVISED

SOUNDINGS REVISED

CONTROL STATIONS REVISED

)’

TIME-HOURS

VERIFICATION EVALUATION

TOTALS

PRE-PROCESSING EXAMINATION

VERIFICATION OF CONTROL

VERIFICATION OF POSITIONS

VERIFICATION OF SOUNDINGS

VERIFICATION OF JUNCTIONS

APPLICATION OF PHOTOBATHYMETRY

SHORELINE APPLICATION/'VERIFICATION

COMPILATION OF SMOOTH SHEET

COMPARISON WITH PRIOR SURVEYS AND CHARTS

EVALUATION OF SIDE SCAN SONAR RECORDS

EVALUATION OF WIRE DRAGS AND SWEEPS

EVALUATION REPORT

42

GEOGRAPHIC NAMES

orver’ (Chart Comp ilat_ion)

60

"USE OTHER SIDE OF FOFM FOR REMARKS

] TOTALS

102

Pro-processing Exanunalion by

Begmning Date Ending Date

12/06/2004

Veoheanon of Field Data by

Contract Compliance by G. Nelson

TIime (Hours) Ending Date

60

Venhcaton Check by

Time {Hours) Ending Date

Evaluation and Analysis by
G. Nelson

Time (Hours) Ending Date

42

09/29/2004

Inspeclew by
B.A. Olmstead

Time (Hours) Ending Date

10

08/30/2004

5 U.S. GOVT. PRINTING OFFICE 1983: 764-006/6061




APPROVAL SHEET
H10960

Initial Approvals:

The survey and associated records have been inspected with regard to survey
coverage, delineation of the depth curves, development of critical depths, cartographic
symbolization, and verification or disproval of charted data. The survey records and
digital data comply with NOS requirements except where noted in the Descriptive Report
and are adequate to supersede prior surveys and nautical charts in the common area.

7 g

,/%AM (, %.. Date: 30 depl.. 2004
Gary C. Nglson b I
Chief, Cartographic Team

Pacific Hydrographic Branch

I have reviewed the smooth sheet, accompanying data, and reports. This survey
and accompanying digital data meet or exceed NOS requirements and standards for
products in support of nautical charting except where noted in the Descriptive Report.

T 2 -7

% bedr/nean Date: & Ot zoo
Donald W .&Haines ~ 4
LCDR, NOAA
Chief, Pacific Hydrographic Branch

Digitally signed by Michael Riddle
M 1 h I DN: CN = Michael Riddle, C =
| C ae US, O = Hydrographic Surveys
Div, OU = Operations Branch
= Reason: AWOIS / SURF check
R | d d I e Date: 2004.11.18 14:16:19 -

05'00



NOAA FORM 75-96
(10-83) |

MARINE CHART BRANCH

RECORD OF APPLICATION TO CHARTS

FILE WITH DESCRIPTIVE REPORT OF SURVEY NO.

10960

U.S. DEPARTMENT OF COMMERCE

NATICNAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Letter all information.

INSTRUCTIONS

A basic hydrographic or topographic survey supersedes all information of like nature on the uncorrected chart.
1%

2. In “"Remarks™" column cross out words that do not apply.
3. Give reasons for deviations, if any, from recommendations made under **Comparison with Charts™ in the Review.
CHART DATE CARTOGRAPHER REMARKS
18650 9/4.:}/0‘_/ NEeLson /M!h‘ﬂlwl/ Full PareBefore After Marine Center Approval Signed Via /=, ,  a400L ( CAT 10K
Drawing No. gz SNDES AND FEATURES FROM SMOOTH
SHEET '
/1865 9 /29 Jp4 | Nersow Full Rasi-Befosc After Marine Center Approval Signed Via £7,,, APAL 1CAT 0N

Drawing No. s SN DGS AND FEATURES FROM SMOOTH

SHEET AND THEROUGEH CHART (8650

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

SUPERSEDES C&GS FORM 8352 WHICH MAY BE USED.
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