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Descriptive Report to Accompany Hydrographic Survey H-10898

Field Number OPR-L304-KR-98
Scale 1:10,000
August 1999
David Evans and Associates, Inc.
Project Manager Jon Dasler

A. PROJECT v~

The navigable area survey was conducted in accordance with Hydrographic Project
instructions OPR-L304-KR-98, San Joaquin River, California, dated October 1, 1998, and
Change No.1, dated June 4, 1999.

The area has been designated sheet “F”’ and assigned Registry Number H-10898 as specified
in the Project Instructions.

The purpose of the survey was to provide a hydrographic survey with 100% bottom coverage
using a shallow water multibeam sonar to update nautical charts, as requested by NOAA.

B. AREA SURVEYED v~

The area surveyed for H-10898 is 0.66 square nautical miles and covers the navigable area
of the San Joaquin River, within the approaches to Antioch, California. =~ Hydrographic
limits extend from approximately 121° 49’ 47.36” longitude, northwest of Antioch,
California, eastward to longitude 121° 46’ 09.81”, near the southeast end of West Island.
Due to a chart mis-registration, survey limits as per the Statement of Work were drawn
outside navigable areas. After consultation with the COTR, new limits were defined for the
area south of West Island. See Appendix J for a complete listing of the revised boundary
points X Survey operations extended to the newly defined survey limits or to a depth of less
than 18 feet, whichever occurred first.

The chartlet on the following page shows the original survey limits in red and the new survey
limits in green.

4 Filed with dhe sepevates.
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The ISS-2000 provided 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 sonar 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 sonar, 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 EXn general, a difference of less than
10 centimeters was observed daily.

2+ Filed with the sepereles.
G. CORRECTIONS TO SOUNDINGS \/

Tide and Water levels
In accordance with Attachment #7, dated October 1, 1998 of the Project Instructions, the

existing primary tide station at Port Chicago, California (941-5144) was used for the survey.
DEA installed a subordinate tide station at Antioch, California (941-5064).

Station Number Station Name Latitude Longitude
941-5144 Port Chicago, CA 37° 03.4’ N 122°02.3° W
941-5064 Antioch, CA 38° 01.11’ N 122° 48.95° W

Three tide zones were established on Sheet F as specified by section 1.2.1 of the project
instructions. The time corrector and ratio was based on data from the Port Chicago Station.
Zone information is listed below.

Height Corrector
Tidal Zone Time Corrector Ratio
SF 77 +72 min .80
SF 79 +78 min .76
SF 90 +90 min 73

Due to the placement of the gauge within the survey limits and upon analysis of hill shaded
multibeam data, tides from the Antioch gauge did not require zoning.

During survey operations, the real-time unverified tide data was downloaded from the Ocean
and Lake Levels Division of the NOS web page. The tides were zone corrected and used
during initial processing of the data with the ISS-2000 Geoswath data cleaning.
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The Port Chicago and Antioch tide stations experienced no down time during periods of
hydrographic survey. All data was successfully retrieved and is included on tape #1 with
the processed data.

Velocity of Sound +v*

Corrections for the speed of sound through the water column were computed from the data
obtained with a Seabird 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 fieldwork. Factory calibration results are included in
Appendix E. ¥ Filled wWith the sepevedes.

The downcast data was retrieved using the Seabird Term19 program and data was processed
using the Seabird Datcnv program. The velocity tables were then loaded into the Reson 6042
software to be applied during data acquisition. 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 (2 m/s) was seen between casts. A closing cast was taken at the end of
each day to verify the sound velocity had not changed by more than two meters per second.

A total of 14‘ésts were taken, recording 28 sound velocity profiles. Casts were 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 (5%). Below is the list of 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).
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Sound Velocity Casts

Start
Cast File ’IC‘ierlrslfe Depth | Applied
Day Number Meters Cast Latitude Longitude
224 | 99224 _1P,1S 15:18 17.5 1P 38 01 27 121 49 23
224 | 99224 2P,2S 19:55 17.4 2P 38 01 09 121 48 14
224 | 99224 _3P,3S 23:23 19.1 3P 38 01 06 121 49 23
225 | 99225_1P,18 17:15 18.2 1P 38 01 07 121 49 23
225 | 99225 _2P,2S 21:57 18.0 2P 38 01 23 12149 19
225 | 99225_3P,3S 00:27 18.2 3P 3801 10 12148 14
225 | 99226_1P,1S 01:37 16.2 NA 38 01 07 121 48 55
226 | 99226_2P,2S 14:46 17.0 2P 38 01 27.87 121 49 22
226 | 99226_3P,3S 17:55 16.0 3p 3801 11.25 121 48 18.20
226 | 99226_4P.4S 21:15 16.0 4P 38 01 10.37 121 48 10.46
226 | 99226_5P,5S 23:51 19.0 NA 38 01 24.94 121 49 20.83
228 | 99228_3P,3S 21:13 18.0 3S 39 01 36 121 49 42
228 | 99228_4P.,4S 23:07 15.0 4P 3801 10 121 48 09
229 | 99229 _1P,1S 00:22 16.0 NA 38 01 09 121 48 10
Static Draft

With the vessel out of the water, markings were placed on the aft quarters and the forward
section of the hull providing measurements for vessel draft. These measurements were
recorded daily 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 0.97 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 along side 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 0.65 to 0.67 meters throughout the survey.

Dynamic Draft

Settlement and squat measurements for the Zephyr were taken on June 29, 1999 (DN180) in
the Alameda ship channel. Data from these measurements are included in Appendix E. ¥
These values were obtained by visually recording the vessel height at different ship RPM
during transects along a pier. 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
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The TSS POS/MV 320 is a six-degree of freedom motion unit, with a stated accuracy of
0.05m or 5% for heave, 0.02 degrees for roll and pitch and heading. Real-time displays of
the 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 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. These tests were conducted on July 2-3, 1999 (DN 182-183) on an
area in Hydrographic Survey area Registry No. H-10895 in San Francisco Bay.

Roll alignment was determined by running reciprocal lines 500-1000 meters long over a flat
bottom, in the deepest part of the survey area. Pitch and latency errors were determined by
running reciprocal lines 500-1000 meters in length, over a smooth slope perpendicular to the
depth curves The heading error was determined by running reciprocal lines, made on each
~ side of a submerged feature, in shallow water. Lines had been run at 1000 RPM to allow for
cross track coverage and overlap.

To measure the alignment error in pitch, a selected pair of pitch lines was analyzed with the
ISS-2000 software through a series of incremental changes in pitch angle over a specified
range and differences computed. 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, latency, roll and heading. This duplication
allowed for a complete analysis and certainty that the bias obtained was correct.

The follow biases were determined from the Patch Test using SAIC software.

Alignment Bias
Roll 1.09
Pitch 0.0
Yaw 0.0
Latency 0.0

To ensure no systematic errors were obtained, the entire data set was processed and analyzed
with the Caris Patch Test routine for an independent check of the biases. Slight differences
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were seen and verified on multiple lines, including a line with a known feature. These
additional biases listed in the table below were applied to the entire data set. Data from the
GSF files that had been converted to Caris for processing have the original bias applied.
Thus any new corrector found is computed as an additional component and only that portion
would be included in the Vessel Configuration file.

Alignment SAIC Bias Caris Bias Total Vessel Bias
Roll 1.09 0.1 1.19
Pitch 0.0 -1.5 -15
Yaw 0.0 0.0 0.0
Latency 0.0 0.0 0.0

Lead line Comparison

Lead line checks were performed against the multibeam and single beam echosounders at the
start and end of each day while the ship was tied up alongside its berth in the marina. Lead
line readings were taken on the port and starboard side directly abeam of 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 ISS software. Leadline data on
the starboard side was compared to the Reson nadir beam, while the data recorded on the
port side was checked against the off-nadir beam at -3.9 m

The Odom echosounder provided an analog output during lead lines 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 cm were seen throughout the survey. Lead line logs are attached

in Appendix E. ¥ Filed width the seperates.
H. HYDROGRAPHIC POSITION CONTROL
Horizontal Datum

The horizontal control datum for this project is North American Datum of 1983 (NADS3). A
Universal Transverse Mercator, Zone 10, projection was used with metric units when
exporting to MicroStation.

Positioning Equipment

The primary positioning system for the survey was a TSS POS/MV 320 integrated DGPS
inertial reference system. For quality control, position data from a secondary positioning
system was simultaneously acquired. The secondary system consisted of a Trimble 4000SE
GPS receiver with differential capabilities. The ISS-2000 software, GPSmon, displayed in
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real-time the error between the two positioning systems. In general, differences of less than
one meter was seen throughout the survey. Differential corrections for both systems were
provided by a Trimble ProBeacon receiver acquiring corrections from the U.S. Coast Guard
beacons located at Point Blunt or at Pigeon Point.

The inertial component of POS/MV ensures continuity of all data during GPS dropouts,
enabling continued operation in high multipath environments and around significant
obstructions. After power-up the Inertial Measurement Unit (IMU) became the primary
source of navigation data.

Position Control

Differential GPS provided hydrographic control throughout the survey. The following
beacons were used during hydrographic operations:

Reference Station Frequency (kHz) Surveying days
Point Blunt (station ID 268) 310 224-230
DGPS Performance Checks

A DGPS performance checkpoint was established at the Antioch Marina with a Leica
MX412 roving DGPS receiver. A mark was set on the roof of slip 99, pier C, Antioch
Marina, Antioch, California. The point was referenced as “Antioch Marina”.

Station Latitude Longitude
Antioch Marina 38 01 10.092 N 121 4921.372 W

Daily position confidence checks were conducted at this point by placing the Trimble DGPS
antenna over the point and comparing the position obtained from the initial established
position. The antenna was then moved to a point on the vessel directly above the IMU
position and a comparison was made between the Trimble position and the position derived
from the TSS POS/MV system. Position differences of one meter or less were recorded
throughout the survey. A complete log of daily position checks and detached position
records are included in Appendix E. Filed wibhdy the sep=zvakes,

I. SHORELINE

Not applicable. Shoreline verification was not required.
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J. CROSSLINES

A total of 6.48 nautical miles of crosslines, or 8.22%, were run in the survey area. In
general, the crosslines agreed well with the mainscheme data. The statistical analysis of the
data set was performed using the Universal Systems Limited (USL) makehist routine,
version dated 12/10/98. A quality control report was created, listing statistics by beam
number, and is attached in Appendix E.

One area representing 19% of the survey area was included in the analysis. The area
analyzed ranged in depth from 10 feet to 41 feet, and it is representative of the survey area.
A 0.5-meter sort of all crosslines was compared to a 2-meter gridded DTM based upon a 0.5-
meter sort of the section of mainscheme data.

The mean difference of the data set ranged from O-cm at the port beams to 8-cm on the outer
starboard beams. The majority of the differences was less than five centimeters. All beams
fell within 100% at the 5 decimeter level. All beams exhibited greater than 98% agreement
at the 3 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
Not Applicable. Junction verification was not required.
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

No AWOIS items were assigned for the survey area. One feature was found, initiating a
Danger to Navigation letter, and was reported to the Pacific Hydrographic Section, Seattle,
Washington. A summary follows; the letter sent to PHS is attached in Appendix A.

A feature located on the southern end of the sheet outside the entrance to the Antioch City
Marina is a rock ledge, approximately 20 feet from shore. The ledge has a minimum depth
of 5.54 feet and rises off the seafloor where surrounding depths exceed 20 feet. Three charts,
18652, 18656 and 18659, are affected by this item, and it is recommended that the charts
indicate this obstruction. The obstruction should be charted at latitude 38° 01’ 18.06” N,

longitude 121° 49’ 18.62” W, with a depth of five feet. Do "ot colcw char+ BSRK 44
surv@d  position.
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N. COMPARISON WITH THE CHART

Four published charts are within the survey area. From the selected sounding plot,
comparisons were made to the depths on each of the charts.

Chart Scale Edition Date
18652 1:40,000 29 August 16, 1997
18656 1:40,000 50 August 08,1997
18659 1:10,000 13 October 18, 1997
18661 1:40,000 24 January 17,1998

In general, soundings were in agreement with the charts in the area, with the majority of
soundings within one to two feet of the charted depths. Areas that have shown the greatest
change were found on the south side of the river, northwest of Antioch, where depth
differences of 10 to 15 feet deeper were observed. This may have been caused by high
currents resulting in scour. On the north side of the river, differences up to four feet shoaler
were observed.

Significant sand migration was found just east of the R”8” fixed aid. The fixed aid is used to
indicate this shoal extending from West Island. The entire shoal has migrated slightly to the
north and is smaller than the chart indicates. The 18 and 30-foot contours on the southern
section have moved northward toward the island. No survey was performed on the northern
side of the shoal; however, that area is just south of the maintained Stockton Deep Water
Channel.

Large areas of sand waves were found in the survey area. These sand waves are mainly
concentrated on the northern sections of the area, just south of Kimball Island, and north of
fixed aid R “8” by the Stockton Deep Water Channel. The sand waves rise off the bottom by
4 to 7 feet from the surrounding seafloor.

Two overhead power cables were located in the survey area. The cables run from the south
shore of the survey limit to West Island, and then to the north of the Stockton Deep Water
Channel. The authorized minimum clearance, determined by the US Army Corps of
Engineers, is 140 feet for the western cable and 125 feet for the easternmost cable. The
towers and cables are in good condition and pose no danger to navigation.
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O. ADEQUACY OF SURVEY

The survey is complete and should supercede all prior surveys. Multibeam sonar used on the
survey allowed for complete bottom coverage, identifying all features and possible

obstructions.

P. AIDS TO NAVIGATION

Ten navigational aids are within the survey limits.

The aids were positioned using

differential GPS on board the R/V Osprey, by averaging two marks taken at each aid.
Positions of 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. Each aid properly served its

function and was operating correctly.

Positions of Aids to Navigation

Surveyed Charted Position
Name Type Position Position Difference (m)
FIR2.5s72” | Day marker 13281 (2119'2178213 13281 (1115.67178370 0
F1G2.55 737 Day marker 13281 041§.7<1292713 13281 (2119'.7419% 2
F1G4s ™57 Day marker 13281 (1119%0352713 13281 (1119%0350732 !
) Rl\ianA;]; o1 | Day Marker 13281 (1115.2279§66 13281 (2115.22789996 7
? G;};r?x?;imh Day Marker 13281 (11195 .22771547 13281 (2119. 227;20‘5 7
F1G 4s ™77 Day marker 13281 (1118.34438310 13281 Té igﬁ) 3
QK FIR “8” Day marker 13281 (itlé.zfog 1(27 13281 O4léi309292 0
Pvt Bns *3” Day marker 13281 (1116'97474002 13281 (1116%“74122 0
Pvt Bns "5 Day marker 13281 (Ztlé 1 6211054 13281 (1116 1 6211005 0
Pvt Bns 77 Day marker 13281 (Ztlé .14463658 13281 (2116.133302 8
Task Order No. 56-DGNC-9-29002 June 2000
Registry No. H-10898 Sheet F Page 17




Q. STATISTICS

Description Quantities
Days of Acquisition 5
Total Soundings 439,650,098
Total Selected Soundings 1150
Total Mainscheme (nm) 78.82
Total Crosslines (nm) 6.48
Total Mainscheme (no. of lines ) 189
Total Crosslines ( no. of lines ) 33
Total Detached Positions 10
Total Square Nautical Miles 0.655
Velocity Casts 28
Tide Stations Installed 1

R. MISCELLANEOUS
Selected Soundings

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 routine. This procedure examines the entire survey area and reduces the
number of soundings to avoid text overwrites. A total of 1150 soundings were selected.

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. Beam number 17
was selected more frequently, when compared to all other beams. Inshore lines were run port
side to for safety reasons. This technique may favor the selection of port side beams as
analysis of the data showed no single source of error.

All the beams used in the survey and analysis were taken at +/- 54 degrees from nadir and
have exceeded Class I IHO standards. 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.

June 2000
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Danger to Navigation Report

Hydrographic Survey Registry No.: H-10898

State: California

General Locality:  Suisun Bay

Sublocality: Approaches to Antioch

Project Number:  OPR-L304-KR-98

The following item was found during hydrographic survey operations:

Object discovered: Rock Ledge

Description: A rock ledge was found near the northwest entrance of the Antioch

city marina. Using preliminary tides, a least depth of 5 feet below MLLW was computed from

multibeam data. The area is approximately 20 feet from shore.

Afftected nautical charts:

Chart Edition Reported Charted Geographic Position

Number No. Date Depth Horiz. Datum Latitude Longitude

18656 50f 08-Aug-92| 65 feet NAD 83 38 01 18.06 N 121 49 18.62 W




APPROVAL SHEET
for

H-10898

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 complete
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,

aa

Jonathan L. Dasler, P.E., P.L.S.
Director of Hydrographic Services
David Evans and Associates, Inc.
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EVALUATION REPORT

H-10898

A. PROJECT

Survey H-10898 was conducted under contract number 50-DGNC-9-90011. NOAA/NOS issued the Statement of
Work (SOW) containing specific requirements to the contracted services and the areas of performance. This
contract survey was conducted by David Evans and Associates, Inc. (Portland, Oregon). Specific information
pertaining to this contract may be obtained from National Ocean Service, Coast Survey, Hydrographic Survey
Division (N/CS3).

Additional information is found in the hydrographer’s report, section A.

B. AREA SURVEYED
The survey area is adequately described in the hydrographer’s report and supplemented as noted below.

The inshore limits of this survey are generally the 18-foot depth curve. In addition, the hydrographer was not
required to conduct shoreline verification and collect bottom samples. Charted features and soundings inshore of
the survey limit line have not been specifically addressed during hydrographic operations and should be retained as
charted. Page-size plots of the charted area depicting the specific limits of supersession accompanies this report as
Attachments 1 and 2.

The bottom consists mainly of mud and sand. Depths range from 5 to 65 feet.

C. SURVEY VESSELS
The hydrographer’s report contains adequate information relating to survey vessels.

D. AUTOMATED DATA ACQUISITION AND PROCESSING
The acquisition and processing of data in the field has been adequately addressed in the hydrographer’s report,
section D.

Office processing of survey data was conducted using the same Computer Aided Resource Information System
(CARIS) and MicroStation 95 as used by the hydrographer. MicroStation 95 was used during office processing to
compile the smooth sheet.

Processed digital data for this survey exists in the CARIS format, a database format using the .dat extension. In
addition, the smooth sheet drawing is filed in the MicroStation format, i.e., .dgn extension. Copies of these files
have been forwarded to the Hydrographic Surveys Division and a backup copy retained at PHB.

The drawing files necessarily contain information that is not part of the CARIS data set such as geographic
names text, line-type data, and minor symbolization. In addition, those soundings deleted from the drawing for
clarity purposes remain unrevised in the CARIS digital files to preserve the integrity of the original hydrographic
data set. Cartographic codes used to describe the digital data are those authorized by the Statement Of Work
(SOW).

With the exception of the following, the smooth sheet received from the contract hydrographer has been
reviewed and certified as meeting specifications. An obstruction depicted at latitude 38/01/18.32N,

longitude 121/49/18.34W was observed by the hydrographer to be a rocky ledge and should have been depicted
as a submerged rock. See section M of the hydrographer's report for further information.

The data are plotted using a Universal Transverse Mercator (UTM) projection and are depicted on a single sheet.
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E. SONAR EQUIPMENT
Side scan sonar equipment was not used during survey H-10898

F. SOUNDING EQUIPMENT
Sounding equipment has been adequately addressed in the hydrographer’s report.

G. CORRECTIONS TO SOUNDINGS

Soundings and elevations below Mean High Water (MHW) have been reduced to Mean Lower Low Water
(MLLW). The reducers include corrections for an actual tide, dynamic draft, and sound velocity. Additional
reducers for multibeam survey data include heave, latency, pitch and roll. These reducers have been reviewed and
are consistent with NOS specifications.

Real-time unverified tide data was used during initial field processing of the survey data. During final field
processing soundings have been reduced to Mean Lower Low Water (MLLW) or Mean High Water (MHW) as
appropriate using zone information from the Statement Of Work (SOW) and verified tide data information using
Port Chicago tide gage, 941-5144. Additional information is found in the hydrographer’s report, section G.

H. CONTROL STATIONS
Section H of the hydrographer’s report contains an adequate discussion of horizontal control and hydrographic
positioning.

I. HYDROGRAPHIC POSITION CONTROL

Differential GPS (DGPS) was used to control this survey. A horizontal dilution of precision (HDOP) not to exceed
3.8 for 1:10,000 was computed for survey operations. There were no apparent problems with the positional data as
collected during survey operations.

DGPS performance checks were conducted in the field. Additional information concerning specific control system
type, calibrations and system checks, can be found in the hydrographer’s report, section H.

J. SHORELINE
Shoreline verification was not required. There is no shoreline shown on the smooth sheet.

K. CROSSLINES
Crosslines are adequately discussed in the hydrographer’s report.

L. JUNCTIONS
There are no contemporary junctional surveys with H-10898.

M. COMPARISON WITH PRIOR SURVEYS
The following prior surveys fall within the common area of the present survey and have been compared with
during office processing.

Survey Year Scale Datum
H-10318 1991 1:10,000 NAD 83

Prior survey H-10318 is the source data for much of the existing charted soundings and features. This survey was
conducted using single beam echo sounders and a pneumatic depth gage for dive investigations. Positioning was
accomplished using Mini-Ranger. Comparison with H-10898 was made using a digital copy of the prior survey.
The registration and legibility of the prior survey work to the present survey was good.
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H-10318 covers the entire area of the present survey. Within the boundaries of H-10318 resides federally
maintained channels (eastern portion of East Reach and western portion of Stockton Deep Water Channel).
Portions of H-10318 have been superseded by Corps of Engineer surveys along and in the vicinity of the federally
maintained channels. Comparison of the remaining soundings with the present survey reveals general differences
of 1-2 feet, with the present survey generally shoaler. The exception being south of the west end of West Island
where differences of 9 feet are evident with the current survey shoaler. These differences appear to be attributed to
migrating sand waves as discussed in the hydrographer’s report. Other discrepancies in depths, are the result of
lateral shifting of bottom sediment due to strong tidal currents.

Survey H-10898 is adequate to supersede the prior survey within the common area.

N. ITEM INVESTIGATIONS
No AWOIS items were assigned for this survey.

O. COMPARISON WITH CHART
Survey H-10898 was compared with the following charts.

Chart Edition Date Scale
18659 14" September 18, 1999 1:10,000
18661 26th February 17, 2001 1:40,000
a. Hydrography

Charted hydrography originates with the previously discussed prior survey, which has been adequately addressed
in section M of the evaluation report. Present survey depths are generally shoaler by 1-4 feet.

The sounding data obtained during the survey are consistent with the charted controlling depths for Middle Ground
Channel East Reach and Stockton Deep Water Channel.

Survey H-10898 is adequate to supersede charted hydrography within the common area. In addition, the evaluator
recognizes that more recent sounding information may be available from the Corps of Engineers and should be
considered during the next chart update. Additional discussion can be found in the hydrographer’s report, section
N. '

b. Dangers To Navigation

One danger to navigation was identified during survey operations. No additional dangers to navigation were
identified during office processing at PHB. This danger was reported to the USCG, NIMA, and N/CS261.

P. ADEQUACY OF SURVEY

Hydrography contained on survey H-10898 is adequate to:

a. Delineate the bottom configuration, determine least depths, and draw the required depth curves;

b. Reveal there are no significant discrepancies or anomalies requiring further investigation; and

c. Show the survey was properly controlled and soundings are correctly plotted.

The hydrographic records and reports received for processing are adequate and conform to the requirements of the

Hydrographic Manual, 4th Edition, revised through Change No. 3, the Hydrographic Survey Guidelines, the NOS
Hydrographic Surveys Specifications and Deliverables, and the Statement of Work dated October 1, 1998.
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APPROVAL SHEET
H-10898

Initial Approvals:

The completed survey has been inspected with regard to survey coverage,
delineation of the depth curves, development of critical depths, cartographic
symbolization, comparison with prior surveys and verification or disproval of charted
data. The survey records and digital data comply with NOS requirements except where
noted in the Evaluation Report.

Zgﬂ/ﬂ?/ ; ;M Date: /RS0 72
Dennis Hill, ’
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 Evaluation Report.

J\J/&L// -/ Date: ///2 4/&

ohn E. Lowell, Jr. /
-ommander, NOAA
Chief, Pacific Hydrographic Branch
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Final Approval

Approved:

)éfcmw/ ¢ B v 2/ /72

Samuel De Bow
Captain, NOAA
Chief, Hydrographic Surveys Division




NOAA FORM 75-96 U.S. DEPARTMENT OF COMMERCE

(10-83) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

MARINE CHART BRANCH
RECORD OF APPLICATION TO CHARTS

FILE WITH DESCRIPTIVE REPORT OF SURVEY NO. H-10893%

INSTRUCTIONS

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

I. Letter all information.

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
265 [9-4 -0} |B.Mihai loy Full 941 Bgffore After Marine Center Approval Signed Via  Fa} / afp/icabd:ﬂ
Drawing No. ©F Shdgs, corves end featuvres Fom
smooth oheet .
18061 |4-G-0) |B. Mihailov  |Full Py Byfore After Marine Center Approval Signed Via e l{ Spplyc.
Drawing No. ©f spdga , curwes and featvres '-Frvrn
emooth sheet throush cheuwt 18659

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.
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Drawing No.
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Drawing No.
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Drawing No.

SUPERSEDES C&GS FORM 8352 WHICH MAY BE USED
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