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F00607 NOAA Ship Ferdinand R. Hassler

Descriptive Report to Accompany Survey FO0607

Project: OPR-D304-FH-11
Locality: Approaches to Chesapeake Bay, VA
Sublocality: Fish Haven, 15 NM ESE of Cape Henry, VA
Scale: 1:40000
October 2011 - October 2011
NOAA Ship Ferdinand R. Hassler
Chief of Party: LCDR Benjamin K. Evans, NOAA

A. Area Surveyed

Charted Fish Haven, 15 NM ESE of Cape Henry, east of the entrance to Chesapeake Bay in the Atlantic
Ocean

A.1 Survey Limits

Data was acquired within the following survey limits:

Northeast Limit Southwest Limit
36.8581666667 N 36.8291666667 N
75.7141666667 W 757515 W

Table 1: Survey Limits

|
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Figure 1: General locality of field examination F00607

Survey Limits were acquired in accordance with the requirements in the Project Instructions and the HSSD.

A.2 Survey Purpose

The Virginia Pilots are interested in routing deep draft ship traffic over the area currently charted as a

fish haven on the southern extent of the deep draft approaches to Chesapeake Bay. This fish haven was
originally designated in 1959, but has not had any permits issued and no known records indicate anything
was ever placed in the haven. In 2011, the Norfolk District, U.S. Army Corps of Engineers issued a letter to
CDR Richard Brennan stating that they could find no record of any permits issued to place material at this
site, and that no such permits would be issued in the future. A copy of this letter ("20110523 ACOE.pdf")
is included in appendix II. Previous surveys, the latest by the NOAA Ship THOMAS JEFFERSON in 2006
(H11303), have not identified any obstructions within the charted fish haven area. This survey is intended
to provide final disproval of the fish haven to allow its removal from charts and provide modern bathymetry
and feature detection in the common area.

A.3 Survey Quality
The entire survey is adequate to supersede previous data.

F00607 is adequate to supersede all charted features and depths in the survey area.

A.4 Survey Coverage
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Figure 2: H12346 Survey Coverage

Survey Coverage was in accordance with the requirements in the Project Instructions and the HSSD.
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A.5 Survey Statistics

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

HULL ID S$250 Total

SBES Mainscheme 0 0

MBES Mainscheme | 41.22 41.22

Lidar Mainscheme 0 0

SSS Mainscheme 0 0

SBES/MBES

Combo 0 0
LNM |Mainscheme

SBES/SSS Combo

) 0 0
Mainscheme
MBES/SSS Combo
g 0 0

Mainscheme

SBES/MBES

Combo Crosslines 3.99 3.99

Lidar Crosslines 0 0
Number of Bottom 0
Samples
Number of DPs 0
Number of Items ltems 0

Investigated by Dive Ops

Total Number of SNM 1.1
Table 2: Hydrographic Survey Statistics

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

Survey Dates
10/19/2011

10/20/2011
Table 3: Dates of Hydrography
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A.6 Shoreline

With the exception of the charted fish haven, features were neither assigned nor investigated. There is no
shoreline within the FO0607 survey area.

A.7 Bottom Samples

No bottom samples were required in the project instructions and none were obtained.

B. Data Acquisition and Processing

B.1 Equipment and Vessels

Refer to the Data Acquisition and Processing Report (DAPR) for a complete description of data acquisition
and processing systems, survey vessels, quality control procedures and data processing methods. Additional
information to supplement sounding and survey data, and any deviations from the DAPR are discussed in the
following sections.

All bathymetric data in this survey area was acquired using the Reson 7125 multibeam system configured for
dual-head acquisition. Bathymetry records were logged in the Hypack .HSX format. The Reson .s7k format
files containing bathymetry, backscatter, and positioning data were also simultaneously acquired and used
for backscatter processing.

B.1.1 Vessels

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

Hull ID S$250
LOA |37.7 meters

Draft |3.85 meters
Table 4: Vessels Used

NOAA Ship Ferdinand R. Hassler S250 acquired all data submitted as F00607.
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B.1.2 Equipment

The following major systems were used for data acquisition during this survey:

Manufacturer Model Type
Reson 7125 MBES

Positioning and

Applanix POS/MV 320 V4 Attitude System
Hemisphere MBX-4 Positioning System

Sea-Bird 45 MicroTSG Sound Speed System

Sea-Bird SeaCat Sound Speed System

Table 5: Major Systems Used

B.2 Quality Control

B.2.1 Crosslines

In order to evaluate crossline agreement, one-meter BASE surfaces were created containing either crossline
or mainscheme lines only. These two surfaces were differenced using CARIS HIPS and results analyzed
through a custom surface differencing script. The results of this analysis are shown in Figure 4. The
differences were near-Gaussian distributed with a mean difference of 0.01 meters and a standard deviation of
0.05 meters.

Total crossline length is 9.68% of total mainscheme length.
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Figure 3: Crossline locations

FO0607_Crossline_Difference.txt
Mean: -0.01 | Mode: 0.00 | One Standard Deviation: 0.05 | Bin size: 0.01
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Figure 4: Statistics showing F00607 crossline/mainscheme differences
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B.2.2 Uncertainty

The following survey specific parameters were used for this survey:

Measured Zoning

0.01meters 0.09meters

Table 6: Survey Specific Tide TPU Values

Hull ID Measured - CTD Measured - MVP Surface

S250 4.0meters/second 4.0meters/second 2.0meters/second

Table 7: Survey Specific Sound Speed TPU Values

Tidal uncertainty is in accordance with values provided by CO-OPS in the project instructions. For this
survey, vertical positioning was achieved through post-processed GPS methods. Vertical uncertainty was
calculated as part of the position solution. Vertical control is discussed in section C.1.

B.2.3 Junctions

F00607 junctioned with previous survey H11303

The following junctions were made with this survey:

Registry . . Relative
Number Scale Year Field Unit Location
H11303 1:10000 2006 NOAA Ship THOMAS JEFFERSON N

Table 8: Junctioning Surveys

H11303

F00607 is surrounded entirely by H11303. H11303 was acquired by the NOAA Ship THOMAS
JEFFERSON in 2006. In order to evaluate junction survey agreement, one-meter BASE surfaces were
created from FO0607 and H11303 data. These two surfaces were differenced using CARIS HIPS and results
analyzed through a custom surface differencing script. The results of this analysis are shown in Figure 4.
The differences are approximately Gaussian distributed with a mean of 0.16 meters and a standard deviation
of 0.08 meters. Depths from this survey are on average deeper than depths from H11303.
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Figure 5: Junction overlap of FO0607. The difference surface between
F00607 and H11303 is plotted over color coded bathymetry from HI1303.

FOO607_H11303_Difference txt
Mean: 0.16 | Mode: 0.14 | One Standard Deviation: 0.08 | Bin size: 0.01
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Figure 6: Depth differences between F00607 and H11303. Depths
from F00607 are deeper than H11303 by 0.16 meters on average.

B.2.4 Sonar QC Checks

Sonar system quality control checks were conducted as detailed in the quality control section of the DAPR.

B.2.5 Equipment Effectiveness
B.2.5.1None Exist

There were no conditions or deficiencies that affected equipment operational effectiveness.

B.2.6 Factors Affecting Soundings
B.2.6.1 None Exist

There were no other factors that affected corrections to soundings.

B.2.7 Sound Speed Methods

Sound Speed Cast Frequency: Two CTD casts were taken on DN292. These two casts were applied to all
data submitted as FO0607 using CARIS HIPS method of Nearest in Distance within Time.

B.2.8 Coverage Equipment and Methods

All Equipment and survey methods were used as detailed in the DAPR.

B.2.9 Holiday

One holiday exists within the limits of the charted fish haven. This holiday resulted from a three small gaps
between the swaths on adjacent lines. The largest holiday is approximately 10 meters by five meters. The
snippet backscatter, which extends beyond the last bottom detection, was closely examined in this area.
There is no indication of any features located within these holidays.

10
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Figure 7: FO0607 holiday in coverage

B.2.10 Density

A customized script was run on an exported base surface to assess compliance with section 5.2.2.1 (Object
Detection Coverage) of the NOS Hydrographic Surveys Specifications and Deliverables. For detailed
analysis, see the FO0607 Standards Compliance report submitted in Appendix II of this report.

The survey area is covered by two finalized surfaces; a one meter surface for depths greater than 20 meters
and a half meter surface for depths less than 20 meters. The one meter surface has 99.9% of all grid nodes
populated with at least five soundings. The half meter surface has 92% of all grid nodes populated with

at least five soundings per node. While overall the half-meter surface fails to meet the required 95% of

all nodes having five or more soundings per node, the data covering the charted fish haven does meet this
specification. As the figure below shows, the bulk of the low density areas are on the edge of the survey
coverage outside the charted fish haven. We can make an estimate of the overall sounding density over the
charted fish haven by estimating that the half meter surface covers a quarter of the charted fish haven. The
half-meter surface then contributes half of all nodes to the the overall area so the overall soundings density
per node is a simple average of the half and one meter densities. This average is 96%. Because the half-
meter density within the fish haven is higher than the average this estimate is conservative.

11
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Figure 8: Sounding density of the finalized half-meter surface. Areas colored green
have five or more soundings per grid node, red areas have less than five soundings
per node. The bulk of the low density areas are outside the charted fish haven.

~63 63

B.3 Echo Sounding Corrections

B.3.1 Corrections to Echo Soundings

All data reduction procedures conform to those detailed in the DAPR.

B.3.2 Calibrations

All sounding systems were calibrated as detailed in the DAPR.

B.4 Backscatter

Backscatter was logged in the 7008 snippets record of the .s7k files with a snippet window size of 100
samples. Following processing of the the .HSX files, the .s7k files were fully processed through CARIS.
The surface derived from the HSX files was used to apply a surface filter against the .s7k files to avoid
duplicative hand editing of data. The processed depths from the .s7k files were exported from CARIS,
paired with the raw .s7k file, and imported into the QPS Fledermaus Geocoder Toolbox (FMGT). The
intermediate CARIS HDCS and GSF files associated with the .s7k files have not been submitted with this

12
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survey. Two projects were created, one for each sonar head. A empirically derived offset of -1.34 dB was
applied to the starboard head using the beampattern file in order to normalize the derived backscatter.

The GSF files containing the extracted backscatter are saved in the "Backscatter" folder under the processed
data directory in accordance with instruction from HSD Ops dated 6/28/2012. The processed mosaic is
saved as a scalar attached to the bathymetric Fledermaus .sd object in the same folder location.

[
F | f REGULATED NAVIGATION AREA \
_j \)// 165.501 (see note A) DANGER AREA

63 - (see note B)

Figure 9: FO0607 backscatter mosaic over chart 12208.

B.5 Data Processing
B.5.1 Software Updates
There were no software configuration changes after the DAPR was submitted.

The following Feature Object Catalog was used: 5.2

B.5.2 Surfaces

13
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The following CARIS surfaces were submitted to the Processing Branch:

) Surface

Surface Name Surface Type | Resolution | Depth Range Parameter Purpose

F00607 1m CUBE 1 meters 0 meters - NOAA 1Im Ob;j ect
30 meters - Detection

F00607_50cm CUBE 0.5 meters 0 meters - NOAA 0.5m Obj ect
30 meters - Detection

F00607 1m_Final 19plus CUBE 1 meters 19 meters - NOAA 1m Obj e(':t
30 meters Detection

F00607 50cm_Final 0to20 CUBE 0.5 meters 0 meters - NOAA 0.5m Obj e(':t
20 meters - Detection
, 0 meters - Complete

F00607 1m_Combined CUBE 1 meters 30 meters NOAA 1m MBES

Table 9: CARIS Surfaces

FH S250 DUAL Reson7125 1024bms_400kHz 2011 HDCS lines where the only lines used to contribute
to BASE surfaces. No converted S7K lines were used for BASE surfaces but are being submitted in the
projects HDCS folder.

B.5.3 Total Vertical Uncertainty Analysis

To assess compliance with section 5.1.3 (Uncertainty Standards) of the NOS Hydrographic Surveys
Specifications and Deliverables a program was run on an exported base surface for statistics. A report
("FO0607_Standards_Compliance.pdf") of the detailed results is included in Appendix II.

For both the half meter and one meter surfaces 100% of nodes met the vertical uncertainty standards.

B.5.4 Water Level Anomolies

The verified water levels from both tide gauges associated with this project contain vertical anomalies due
to weather conditions during the time of this survey. A plot of the water level records and the difference
between the two gauges is shown in the figure 10 below. Duck, NC (5651370) is the controlling guage

for the zones covering this survey area. These anomalies caused significant vertical errors in the tidally
corrected depth values. To eliminate this issue, vertical positioning was obtained from post-processed GPS
data and reduced to chart datum using VDatum and Ellipsoid referenced survey (ERS) techniques. This

is discussed in greater detail in the following section. A histogram of the difference between the depths
reduced with water level correctors and the ERS derived depths is shown in Figure 11. On average, the ERS
derived depths are 0.07 meters deeper than the zoned depths with a standard deviation of 0.09 meters.

14
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Verified Water Levels
Duck (5651370) and Chesapeake Bay Bridge Tunnel (8638863)
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Figure 10: Verified water levels for two guages associate
with this project. Period of survey is indicated with box.
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Figure 11: Distribution of differences between depths reduced with zoned water
level correctors and depths reduced from GPS derived heights via VDatum.
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C. Vertical and Horizontal Control

C.1 Vertical Control
The vertical datum for this project is Mean lower low water.

Non-Standard Vertical Control Methods Used:

VDatum

Ellipsoid to Chart Datum Separation File:

2011 F00607 Ellip MLLW CB.xyz

Due to the anomalous water level signals, post-processed kinematic (PPK) GPS was used to obtain ellipsoid
referenced vertical positioning of all survey data and VDATUM was used to transform all soundings from
the ellipsoid to mean lower low water (MLLW). The use of VDATUM for this survey was approved by
HSD in a memo data 4/3/2012. This memo ("OPR-D304-FH-12_ VDatum_ Approval Memo_signed.pdf") is
included in Appendix II.

Logged GPS and INS observables were processed though Applanix PosPac using the SmartBase approach
with the CORS stations listed in section C.2. The SBET position and SMRMSG error files were loaded

to the HDCS lines. A separation model was created from the Chesapeake Bay VDATUM model. This
model is a grid of eleven points across the survey area. The maximum undulation of the MLLW to ellipsoid
distance across the survey area is 0.07 meters.

After application of SBET and SMRMSG files the datum separation was applied using the "Compute GPS
Tide" tool in CARIS HIPS.

C.2 Horizontal Control

The horizontal datum for this project is North American Datum of 1983 (NADS&3).

The following PPK methods were used for horizontal control:

Smart Base

Logged GPS and INS observables were processed though Applanix PosPac using the SmartBase approach
with the listed CORS stations listed in section C.2. The .SBET position and .SMRMSG error files were
loaded to the HDCS lines. All real time position and attitude data for the HDCS data was overwriteen with
the post-processed data.
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The following CORS Stations were used for horizontal control:

HVCR Site ID Base Station ID
LOYOLA W LOYW
LOYOLA X LOYX

LOYOLA LOY1
Driver 5 DRVS5
Loyola 2 COOP LOY2
Loyola LS03
Chesapeake Light COVX
MORICHES 5 MORS5
Driver 6 DRV6
DUCK 3 NCDU
WALLOPS ISLAND VAWI

Table 10: CORS Base Stations

All data was collected real-time with DGPS correctors applied to the navigation solution. However, all
submitted positioning data has been post-processed without the use of DGPS correctors.

The following DGPS Stations were used for horizontal control:

DGPS Stations
Driver, VA (289 kHz)

Table 11: USCG DGPS Stations
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D. Results and Recommendations

D.1 Chart Comparison
D.1.1 Raster Charts

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

Chart Scale Edition Edition Date LNM Date NM Date

12208 1:50000 15 11/2011 05/15/2012 05/26/2012
Table 12: Largest Scale Raster Charts

12208
Surveyed soundings agree within 1-2 feet of charted soundings in the area surrounding the charted fish
haven. No obstructions, debris, or any other objects were found within the limits of the charted fish haven.

The hydrographer recommends the charted fish haven be removed from the chart and depths from this
survey charted in its place.

D.1.2 Electronic Navigational Charts

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

Update
ENC Scale Edition Application Issue Date Preliminary?
Date
US4VAI2M 1:80000 15 01/04/2011 05/11/2011 NO

Table 13: Largest Scale ENCs

US4VAI2M

There are no soundings from USVA12M in the location of this survey. No obstructions, debris, or any other
objects were found within the limits of the charted fish haven. The hydrographer recommends the charted
fish haven be removed from the chart and depths from this survey charted in its place.

D.1.3 AWOIS Items

Number of AWOIS Items Addressed: 1
Number of AWOIS Items Not Addressed: 0
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Charted fish haven is AWOIS 11435. No obstructions or objects were detected within the limits of this
survey. The hydrographer recommends recommend removing the charted fish haven from all affected charts
and updating the AWOIS database to disproved for this object.

D.1.4 Charted Features

No charted features exist for this survey.

D.1.5 Uncharted Features

No uncharted features exist within the limits of FO0607.

D.1.6 Dangers to Navigation

No Danger to Navigation Reports were submitted for this survey.

D.1.7 Shoal and Hazardous Features

No shoals or hazardous features exist within the limits of FO0607.

D.1.8 Channels

No channels exist within the limits of FO0607.

D.2 Additional Results
D.2.1 Shoreline

No shoreline investigation requirements exist within the limits of FO0607.

D.2.2 Prior Surveys

No prior survey comparisons exist for this survey.

D.2.3 Aids to Navigation

No ATON:Ss exist within the limits of FO0607.
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D.2.4 Overhead Features

No overhead features exist within the limits of FO0607.

D.2.5 Submarine Features

Submarine features do not exist for this survey.

D.2.6 Ferry Routes and Terminals

No ferry routes exist within the limits of FO0607.

D.2.7 Platforms

No platforms exist within the limits of FO0607.

D.2.8 Significant Features

No significant features exist within the limits of F00607 other than general bathymetry shown in surfaces.

D.2 Construction and Dredging

There is no present or planned construction or dredging within the survey limits.
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E. Approval Sheet

As Chief of Party, Field operations for this hydrographic survey were conducted under my direct
supervision, with frequent personal checks of progress and adequacy. I have reviewed the attached survey
data and reports.

All field sheets, this Descriptive Report, and all accompanying records and data are approved. All records are
forwarded for final review and processing to the Processing Branch.

The survey data meets or exceeds requirements as set forth in the NOS Hydrographic Surveys and
Specifications Deliverables Manual, Field Procedures Manual, Standing and Letter Instructions, and all
HSD Technical Directives, with the exception of deficiencies noted in this report. These data are adequate
to supersede charted data in their common areas. This survey is complete and no additional work is required
with the exception of deficiencies noted in the Descriptive Report.

Report Name Report Date Sent
Hydrographic Systems Readiness Review 2012-04-13
Data Acquisition and Processing Report 2012-04-11

Coast Pilot Report 2012-05-10
Approver Name Approver Title Approval Date Signature

1 1 Benjamin K. Evans
II{CSV Iznlz’egg“:g Chief of Party 07/27/2012 | 25 & Z. _2341%&37.30 09:19:30

LT Samuel F. . . Samuel
Greenaway, NOAA Field Operations Officer | 07/27/2012 Greenaway




F. Table of Acronyms

Acronym Definition

AFF Assigned Features File

AHB Atlantic Hydrographic Branch

AST Assistant Survey Technician

ATON Aid to Navigation

AWOIS Automated Wreck and Obstruction Information System
BAG Bathymetric Attributed Grid

BASE Bathymetry Associated with Statistical Error
CO Commanding Officer

CO-0OPS Center for Operational Products and Services
CORS Continually Operating Reference Staiton
CTD Conductivity Temperature Depth

CEF Chart Evaluation File

CSF Composite Source File

CST Chief Survey Technician

CUBE Combined Uncertainty and Bathymetry Estimator
DAPR Data Acquisition and Processing Report
DGPS Differential Global Positioning System

DP Detached Position

DR Descriptive Report

DTON Danger to Navigation

ENC Electronic Navigational Chart

ERS Ellipsoidal Referenced Survey

ERZT Ellipsoidally Referenced Zoned Tides

FOO Field Operations Officer

FPM Field Procedures Manual

GAMS GPS Azimuth Measurement Subsystem

GC Geographic Cell

GPS Global Positioning System

HIPS Hydrographic Information Processing System
HSD Hydrographic Surveys Division

HSSDM Hydrographic Survey Specifications and Deliverables Manual




Acronym Definition

HSTP Hydrographic Systems Technology Programs
HSX Hypack Hysweep File Format

HTD Hydrographic Surveys Technical Directive
HVCR Horizontal and Vertical Control Report

HVF HIPS Vessel File

IHO International Hydrographic Organization
IMU Inertial Motion Unit

ITRF International Terrestrial Reference Frame
LNM Local Notice to Mariners

LNM Linear Nautical Miles

MCD Marine Chart Division

MHW Mean High Water

MLLW Mean Lower Low Water

NAD 83 North American Datum of 1983

NAIP National Agriculture and Imagery Program
NALL Navigable Area Limit Line

NM Notice to Mariners

NMEA National Marine Electronics Association
NOAA National Oceanic and Atmospheric Administration
NOS National Ocean Service

NRT Navigation Response Team

NSD Navigation Services Division

OCS Office of Coast Survey

OMAO Office of Marine and Aviation Operations (NOAA)
OPS Operations Branch

MBES Multibeam Echosounder

NWLON National Water Level Observation Network
PDBS Phase Differencing Bathymetric Sonar

PHB Pacific Hydrographic Branch

POS/MV Position and Orientation System for Marine Vessels
PPK Post Processed Kinematic

PPP Precise Point Positioning

PPS Pulse per second




Acronym Definition

PRF Project Reference File

PS Physical Scientist

PST Physical Science Technician

RNC Raster Navigational Chart

RTK Real Time Kinematic

SBES Singlebeam Echosounder

SBET Smooth Best Estimate and Trajectory
SNM Square Nautical Miles

SSS Side Scan Sonar

ST Survey Technician

SVP Sound Velocity Profiler

TCARI Tidal Constituent And Residual Interpolation
TPU Total Porpagated Error

TPU Topside Processing Unit

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

UTM Universal Transverse Mercator

X0 Exectutive Officer

ZDA Global Positiong System timing message

ZDF

Zone Definition File
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NOAA Ship FERDINAND R. HASSLER (MOA-FH)

29 Wentworth Road

New Castle, NH 03854

December 22, 2011

MEMORANDUM FOR: Gerald Hovis, Chief, Products and Services Branch, N/OPS3
FROM: LCDR Bejamin K. Evans, NOAA Ship FERDINAND R. HASSLER (MOA-FH)
SUBJECT: Request for Approved Tides/Water Levels

Please provide the following data:

1. Tide Note
2. Final zoning in MaplInfo and .MIX format
3. Six Minute Water Level data (Co-ops web site)

Transmit data to the following:

NOAA Ship FERDINAND R. HASSLER (MOA-FH)
439 West York Street
Norfolk, VA 23510

These data are required for the processing of the following hydrographic survey:

Project No.: OPR-D304-FH-11

Registry No.:  F00607

State: Virginia

Locality: Approaches to Chesapeake Bay
Sublocality: Fish Haven, 15 NM ESE of Cape Henry

Attachments containing:

1) an Abstract of Times of Hydrography,
2) digital MID MIF files of the track lines from Pydro

cc: MOA-FH
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Generated by Pydro v11.11(r3691) on Thu Dec 22 14:18:47 2011 [UTC]



Request for Approved Tides

Times of Hydrography

Year_DOY Min Time Max Time
2011_292 | 17:31:18 | 23:56:32
2011_293 | 00:44:02 | 03:57:14
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N
W UNITED STATES DEPARMENT OF COMMERCE
}@ National Oceanic and Atmospheric Administration
L \j;/»ﬁg National Ocean Service
Stares of Silver Spring, Maryland 20910
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* ¥

TIDE NOTE FOR HYDROGRAPHIC SURVEY

DATE : January 03, 2012

HYDROGRAPHIC BRANCH: Atlantic
HYDROGRAPHIC PROJECT: OPR-D304-FH-2011
HYDROGRAPHIC SHEET: F00607

LOCALITY: Fish Haven, 15 NM ESE of Cape Henry, VA
TIME PERIOD: October 19 - 20, 2011

TIDE STATION USED: 865-1370 Duck, NC
Lat. 36° 11.0'N Long. 75° 44.8' W

PLANE OF REFERENCE (MEAN LOWER LOW WATER): 0.000 meters
HEIGHT OF HIGH WATER ABOVE PLANE OF REFERENCE: 1.027 meters

REMARKS: RECOMMENDED ZONING

Preliminary zoning is accepted as the final zoning for project
OPR-D304-FH-2011, F00607, during the time period between
October 19 and 20, 2011.

Please use the zoning file "D304FH2011CORP" submitted with the

project instructions for OPR-D304-FH-2011l. Zones SA54 and SAS55 are
the applicable zones for F00607.

Refer to attachments for zoning information.

Note 1: Provided time series data are tabulated in metric units
(meters), relative to MLLW and on Greenwich Mean Time on
the 1983-2001 National Tidal Datum Epoch (NTDE) .
Digitally signed by Gerald Hovis
G e ra I d DN: cn=Gerald Hovis, o=Center for
Operational Oceanographic Products
and Services, ou=NOAA/NOS/CO-OPS/

OD/PSB,

[ )
H OVI S email=gerald.hovis@noaa.gov, c=US

Date: 2012.01.05 14:28:42 -05'00'

CHIEF, PRODUCTS AND SERVICES BRANCH




Time Corrector 12 mins

\‘ Ran@éeorrector X 1 11,

eference 8651370 .. 43

IS
T|me Corrector 6 mlns

-_.Range Corrector x 1. 11

Reference 86.'5137

CAPE HENHEY TO CURKITUCK BEACH LIGHT
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DEPARTMENT OF THE ARMY
NORFOLK DISTRICT, CORPS OF ENGINEERS
FORT NORFOLK, 803 FRONT STREET
NORFOLK VA 23510-1096

23 May, 2011

CENAO-WRD-R

CDR Rick Brennan

NOAA Chief, Atlantic Hydrographic Branch
439 West York Street

Norfolk, Virginia 23510

Dear Mr. Brennan;
This letter is in reference to your inquiry regarding the fish haven located at 36-50-36.29N, 075-43-59.84W.

We have reviewed our records and cannot find anything suggesting a permit was issued for this site. Any
use of this site for the placement of material would require a new permit. The current plan for the harbor
and immediate offshore areas would dictate a denial of any such new proposal therefore removal of the
noted obstruction on NOAA charts is acceptable.

Please note that we do not know what types of structures were placed at that site, nor do have any
knowledge regarding current depths. NOAA would need to verify the current condition in order to reflect
actual depths.

Should have questions or concerns please contact Mr. Rick Henderson at 757 201-7653 or by e-mail at
Richard.E.Henderson@nao02.usace.army.mil

R.E. Hendersow
Richard E. Henderson
Deputy Chief,
Regulatory Branch



Backscatter Acquisition

Subject: Backscatter Acquisition

From: Jeffrey Ferguson <jeffrey.ferguson@noaa.gov>

Date: 6/28/2012 12:47 PM

To: chiefst.ferdinand.hassler@noaa.gov, chiefst.rainier@noaa.gov,
chiefst.thomas.jefferson@noaa.gov, co.fairweather@noaa.gov, ops.rainier@noaa.gov,
ops.thomas.jefferson@noaa.gov, xo.fairweather@noaa.gov, xo.rainier@noaa.gov,
xo.thomas.jefferson@noaa.gov,  OMAO MOA CO Thomas Jefferson
<co.thomas.jefferson@noaa.gov>, OMAO MOP CO Rainier <co.rainier@noaa.gov>, Abigalil
Higgins <abigail.higgins@noaa.gov>, Andy Armstrong <andy.armstrong@noaa.gov>, Castle
Parker <castle.e.parker@noaa.gov>, "ChiefST.Fairweather" <chiefst.fairweather@noaa.gov>, "CO.
Ferdinand Hassler" <co.ferdinand.hassler@noaa.gov>, Corey Allen <corey.allen@noaa.gov>,
Crescent Moegling <crescent.moegling@noaa.gov>, David Zezula <david.j.zezula@noaa.gov>,
Doug Baird <doug.baird@noaa.gov>, Edward Owens <edward.owens@noaa.gov>, Glen Rice
<glen.rice@noaa.gov>, Jerry Mills <jerry.mills@noaa.gov>, Jon Swallow
<jon.swallow@noaa.gov>, Marc Moser <marc.s.moser@noaa.gov>, Mary Erickson
<mary.erickson@noaa.gov>, Michael Basileo <michael.basileo@noaa.gov>, Mike Brown
<mike.brown@noaa.gov>, "ops.fairweather" <ops.fairweather@noaa.gov>, "OPS.Ferdinand
Hassler" <ops.ferdinand.hassler@noaa.gov>, Peter Holmberg <peter.holmberg@noaa.gov>,
Richard Brennan <richard.t.brennan@noaa.gov>, Rob Downs <rob.downs@noaa.gov>, Todd
Haupt <todd.a.haupt@noaa.gov>, "XO Hassler (Chris van Westendorp)"
<xo.ferdinand.hassler@noaa.gov>, Megan Greenaway <megan.greenaway@noaa.gov>

NOAA Hydrographers,

This field season we are experimenting with collecting multibeam backscatter at all times during
hydrographic operations. Glen Rice is making the rounds to assist the ships, using the attached
SOPs as guidance.

Please let me know if any field unit feels that the backscatter requirements are a large burden or
impacting production or is creating survey inefficiencies. The intent is that acquiring this data that
will be valuable to other users, but does not overly impact our main mission of providing
hydrographic data to support nautical charting.

With that in mind, a few additional clarifications are provided below.

HSD OPS specifies the backscatter requirements for a project in the “Coverage and Limits” section
of the project instructions. Acquisition of backscatter or SSS for complete or object detection
coverage is required for all 2012 projects.

Backscatter Acquisition

For further information on successfully acquiring backscatter with multibeam data, field units shall
use the attached Reson Backscatter Acquisition SOP Ver. 2.5 and the Saturation Monitor Manual
located in; Pydro\Lib\site\packages\HSTP\Satmon.

Please note in the SOP, field units shall continue to use Datagram Version 1 in HYPACK. Even
though Datagram Version 2 records the variable snippets record, 7028, which would eliminate the
user from setting the number of snippets recorded, Datagram Version 2 is not supported in any
current backscatter processing software.

Here are general acquisition notes:

1of3 7/10/2012 5:03 PM



Backscatter Acquisition

* Use the Saturation Monitor during acquisition.

» The sonar operator can change the power, gain, absorption and spreading during survey
operations to maintain good bottom detection throughout the swath without affecting the
backscatter (this is because the system is not saturated).

* Changing the pulse length still affects the backscatter. Instead:

o Increase the spreading to improve the outerbeam detections.

o Decrease the power to decrease saturation.

* If using an older acquisition machine:

o The Saturation Monitor uses significant processing power on a single core. The operator may
experience issues if the acquisition machine only has two cores and are running short of CPU
power.

o The memory usage is reasonable (around 60MB), but the sonar operator may find it more
comfortable to only run the saturation monitor periodically. Leave the actual program running, but
press the start button and then the stop button after observing a few pings.

Backscatter Processing

The field units are not required to process all of the backscatter data each day. However, they
should process at least one line of backscatter data from each vessel each day to ensure
successful acquisition. For further information on backscatter processing see the attached
Backscatter Processing SOP Ver. 2.4.

Deliverables

Raw backscatter data (7K files) shall be delivered to NGDC along with the raw multibeam data
following the data directory structure in Appendix 12: Data Directory Structure ->NOAA Raw Data
Directory Structure of the 2012 HSSD and section 5.1.2.1 Figure 5.3 Field Unit Raw Data Directory
Structure of the 2012 FPM.

Field units do not need to deliver processed backscatter data or backscatter products (i.e.
mosaics) for the 2012 field season. If the field unit has processed all of the backscatter data for a
survey and created mosaic products, they shall deliver the processed GSF files containing the
processed depths and backscatter data from FMGT in the same directory structure as the Raw
data. If mosaics are produced they should also be submitted.

As always, let me know if you have any questions or concerns.

Many thanks,
Jeff

kkkkkkkkkkkkkkkkkkk

Jeffrey Ferguson

NOAA, Office of Coast Survey

Chief, Hydrographic Surveys Division
office: 301-713-2700 x124

cell: 240-753-4729
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Backscatter Acquisition

Attachments:
Backscatter Processing SOP Ver2.4.docx 774 KB
Backscatter Acquisition SOP Ver2.5.docx 199 KB
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file:///R:/00_PROJECTS/2011/OPR-D304-FH-11 Approaches to Chesap...

F00607 1m_DensityIHO
The finalized surface has 5241280 nodes with 398418988 soundings.
Uncertainty Standards
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Nodes with Uncertainty less then or equal allowable IHO error 100.00% (5241280/5241280).
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F00607 50cm_DensitylHO
The finalized surface has 7833985 nodes with 74698648 soundings.
Uncertainty Standards

100.00% | PASS

Nodes with Uncertainty less then or equal allowable IHO error 100.00% (7833985/7833985).
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Object Detection Coverage

92.11% | FAIL

Nodes with 5 or more soundings 92.11% (7216248/7833985).
Sounding count average is 9.54 soundings per node.
Sounding count mode is 11 soundings per node.

1400000

1200000

1000000

800000

nodes

600000

400000

200000

(4]

v} 20 40 60 80 100 120
soundings per node

2 of 2 7/10/2012 1:50 PM



3 ™ UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL OCEAN SERVICE

Office of Coast Survey

Silver Spring, Maryland 20910-3282
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April 3, 2012

MEMORANDUM FOR: LCDR Benjamin K. Evans, NOAA

Commanding Officer, N?ébf‘fbr\esyhllpe Ir'fgelrjcéigﬁnd Hassler

FROM: Jeffrey Fergusol %’/ 2012.04.03
Chief, Hydrograpnic Surveys Division 17:25:32 -04'00'

SUBJECT:  Vertical Datum Transformation Technique,
OPR-D304-FH-11, Approaches to Chesapeake Bay, VA

Field examination survey FO0607 is approved for vertical reduction to chart datum, Mean Lower
Low Water (MLLW), using the NOAA Vertical Datum Transformation (VDatum)
(http://vdatum.noaa.gov) derived separation (SEP) model..

Approval of VDatum, in lieu of the NOAA Center for Operational Oceanographic Products and
Services (CO-OPS) discrete zoning package as per the Project Instructions, is based on your
recommendation and the review of comparison results you included in your attached email from
March 16, 2012.

The results of the data analysis show that ellipsoidally referenced survey (ERS) techniques
with VVDatum used as the vertical datum reducer to MLLW in this area indicate a better internal
consistency of the survey data and produces final sounding values that meet or exceed
horizontal and vertical specifications for hydrographic surveys.

The comparison techniques are in line with the procedures that were developed and approved as
part of the CSDL Ellipsoidally Referenced Survey (ERS) project. These procedures and
deliverables were recently added to the April 2011 edition of the NOS Hydrographic Surveys
Specifications and Deliverables document.

You shall include a description of your ERS processing procedures and the comparisons you
conducted between ERS and traditional tides or prior survey data in the appropriate Descriptive
Report (DR), Horizontal and Vertical Control Report and/or Data Acquisition and Processing
Report.

Include this memo in the supplemental correspondence Appendix of the DR.




4/3/12 National Oceanic and Atmospheric Administration Mail - Fwd: FO0607 Water Levels

M Fwd: F0O0607 Water Levels

Sam Greenaway <samuel.greenaway@noaa.gov> Fri, Mar 16, 2012 at 6:43 PM
To: Richard Brennan <richard.t.brennan@noaa.gov>, Corey Allen <corey.allen@noaa.gov>

Cc: CO HASSLER <co.ferdinand.hassler@noaa.gov>, Paul Turner <paul.turner@noaa.gov>, Marc S Moser <Marc.S.Moser@noaa.gov>,
jeffrey.ferguson@noaa.gov

CDR Brennan, Corey,

| have made a separation surface from VDATUM (using the Chesapeake Bay model) and hawve clean data on MLLW using this. We do not
need any CO-OPS support for this, just wanted to check with HSD on how they would like us to proceed.

The data compares reasonably with both the prior TJ data and the tidally zoned data. Because the signal at Duck is noisy (rather than off
by some bias) , | think the mean values of the difference distributions may be meaningful. Duck is the controlling gauge for this zone,

CBBT does not pick up control until a few zones to the north.

On average, the FH ERS data is deeper than the zoned by about 7 cm. The FH ERS data is deeper than the TJ H11303 data by about 17
cm.

The 1-sigma uncertainty in the Vdatum model is 10 cm and the zoned uncertainty is 8 cm. The propigated uncertainty in the H11303
depths are 30-40 cm. So these differences seem to be well within the expected uncertainty.

Histograms of the surface differences are shown below. The Intra-FO0607 comparisons were done with a 1 meter surface, the comparisons
with H11303 were done with 2m surfaces.

My recommendation is to accept the ERS approach for this FE.
| can beef up this analysis, but did want to be responsive to your concerns.
vir,

Sam

FO0607 Zoned less ERS
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National Oceanic and Atmospheric Administration Mail - Fwd: FO0607 Water Levels
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National Oceanic and Atmospheric Administration Mail - Fwd: FO0607 Water Levels

On 3/16/2012 1:58 AM, Richard Brennan wrote:

All,

| haven't had a chance to crawl through the entire history of e-mails on this subject, but | would say we should be able to
easily transform the ERS data to MLLW. If not, | guess | am curious why we would be using Duck when you have CBBT just
a few miles away. We also had a TCARI project for this area. So, while | would recommend, as does Ben, not to make a
big deal out of this, | would warn that if the data has problems and we need to blend this survey with the TJ's, this will be a
huge mess that will add processing time and risk confusing MCD. | think the fastest will be to have clear data to review and

push through. We have several options for datum transformation. | hope we can get CO-OPS support with it.

Rick

On 3/14/2012 10:31 AM, CO HASSLER wrote:

All,

Let's not over-think this and make work unless there is good reason to do so. If there is value added by
comparing our ERS-derived bathymetry with the TJ data (no charted depths over the fish haven) and the admin
load for review/approval is not too onerous, great - we'll proceed. But if this starts to look like this is going to
create a mountain of paperwork without telling us anything new about the technology, | recommend letting it
go. The point of this FE was to verify that the fish haven area is clear of obstructions. TJ performed the same
survey in 2006 (H11303), and | believe the only reason their data aren't charted is that MCD couldn't verify that
the fish haven permit had been revoked before their survey, leaving open the possibility that someone had
dropped something in there after the TJ survey was complete. Obviously it would be preferable to chart the
most recent bathymetry, but it seems unlikely that things have changed much since 2006 so it may not be
worth the effort to verify our bathy data as chart-worthy and run it through the system. As long as we're
confident that there are no obstructions (which we are), | recommend we just pull the TJ bathy data forward in
the fish haven area once it is removed from the chart. Our DR for FO0607 would state that the bathy are not
considered adequate for charting (due to the tide bust), but that the area is free of new features. This approach
would probably allow us to put the issue to rest and get the chart updated faster, which | believe is Rick's
priority (wearing his nav manager hat).

FYI, | have attached the H11303 DR. The correspondence with MCD regarding the Fish Haven starts on page
53 of the pdf.

Ben

On 3/14/2012 9:09 AM, Corey Allen wrote:

Sam,

Since the baseline (discrete tides) is known to have problems, comparing the ERS solution
relative to that baseline would be moot. | guess the next best thing would be to do either a chart
comparison or a prior data comparison to the TJs data of your mllw reduced VDatum data. You
could informally report out via email your results of either the chart comparison or prior data
comparison seeking approval from Jeff for the use of VDatum. Let me know if this will work for
FH, and please let me know if you have any questions.

Cheers, Corey

--------- Forwarded message —-——-
From: *Qam (Greenawav* <eaamiiel areanawavmnnaa anv

https://mail.google.com/mail/u/0/?ui=2&ik=8a9133e507 &view=pt&search=inbox&msg=1361daddbd89d57a
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Updated: May 11, 2012

Ferdinand R. Hassler
Software Inventory

Processing

Acquisition

Version 1.0 \‘_’Q‘ Q\éo &
Sl N & o
Process 1 7.1SP1 HF1 5.1.1 12.3 5.4 - 10.5 -
Process 2 7.1SP1 HF1 5.2 beta 11.11 5.4 - 10.5 -
Process 3 7.1SP1 HF1 5.1.1 11.11 5.4 - 10.5 -
Process 4 7.1 SP1 HF1 3.2 SP2 HF4 5.2 beta 12.3 5.4 SP1 7.3.0a 10.5 3.5.3 0.8.0 6.1.2 G.55.0.0 -- -- -- -- - --
CO Computer -- -- -- - -- - -- -- -- -- -
XO Computer - - - - -- - -- - - -- -
Acquisition 1 - - - 12.3 - - - 353 0.8.0 6.1.2 - 11.0.1.49 11.0.6.0 11.0.6.0 5.1.0.2 - 1.3.6
Acquisition 2 - - - 12.3 - - - 3.5.3 0.8.0 6.1.2 - 11.0.1.49 11.0.6.0 11.0.6.0 5.1.0.2 12.0 1.3.6

*Remember to run CARIS Batch file after making any CARIS updates.




Updated: July 13, 2012 Processing Acquisition

Ferdinand R. Hassler
Software Inventory

Version 1.0 QQ\-&O -@f" (&(03\ ‘@e,
N ® s <
Process 1 7.1SP1 HF1 3.2HF1 5.1.1 12.3 5.4 - 10.5 -
Process 2 7.1SP1 HF1 3.2 HF1 5.2 beta 11.11 5.4 - 10.5 -
Process 3 7.1SP1 HF1 3.2 HF1 5.1.1 11.11 5.4 - 10.5 -
Process 4 7.1SP1 HF1 3.2 SP2 HF4 5.2 12.3 (r3864) 5.4 SP1 7.3.0a 10.5 353 0.8.0 6.1.2 G.55.0.0 - - - - - -
IProcess 5 7.1 SP1 HF1 - - -- 5.4 SP1 7.3.0a - - - -- - - -- - -- - --
CO Computer -- - -- - -- - -- -- - -- -
XO Computer -- - -- - -- - -- -- - -- -
Acquisition 1 - - - 12.3 - - - 353 0.8.0 6.1.2 - 11.0.1.49 11.0.6.0 11.0.6.0 5.1.0.2 - 1.3.6
Acquisition 2 - -- - 12.3 - -- - 3.5.3 0.8.0 6.1.2 - 11.0.1.49 11.0.6.0 11.0.6.0 5.1.0.2 12.0 1.3.6




APPENDIX IIT SURVEY
FEATURES REPORT

No DTONSs, Maritime Boundaries or Wrecks



No.

F00607_AWOIS ITEM

Registry Number: F00607

State: Virginia

Locality: Approaches to Chesapeake Bay, VA
Sub-locality: Fish Haven, 15 NM ESE of Cape Henry, VA
Project Number: OPR-D304-FH-11

Survey Date: 19 OCT 2011 — 20 OCT 2011

Charts Affected
Number Edition Date Scale (RNC) RNC Correction(s)*
12208 13th | 08/01/2008 | 1:50,000 (12208_1) [LINTM: ?
12221 80th | 01/01/2009 | 1:80,000 (12221_1) [LINTM: ?
12207 21st | 03/01/2004 | 1:80,000 (12207_1) [LINTM: ?
12280 8th 03/01/2008 | 1:200,000 (12280_2) [LINTM: ?
12200 49th | 06/01/2007 | 1:419,706 (12200_1) [LINTM: ?
13003 49th | 04/01/2007 | 1:1,200,000 (13003_1) [LINTM: ?

* Correction(s) - source: last correction applied (last correction reviewed--"cleared date")

Features

Feature  Survey Survey Survey  AWOIS
Name Type Depth Latitude Longitude ltem

1.1

AWOIS 11435 - Charted dangerous obstruction (fish haven) least depth unknown | AWOIS | [no data] | [no data] | [no data] -—-

Generated by Pydro v12.3(r3923) on Fri Aug 31 14:04:33 2012 [UTC]




F00607_AWOISITEM 1-Tree

1.1) AWOIS #11435 - AWOIS 11435 - Charted dangerous obstruction (fish haven) least
depth unknown

No Primary Survey Feature for this AWOIS Item

Search Position: 36° 50' 36.0" N, 075° 43' 60.0" W
Historical Depth: [None]

Search Radius: 1000

Search Technique: SD, S2, SWMB, DI

Technique Notes: [None]

History Notes:
History:

CL1363/59--12/18/59, ACOE TO DIRECTOR, USC DATED 12/18/59; REPORT AND ENCLOSURE TRANSMITTED
CONCERNING THE CREATION OF A REEF IN LAT. 36-50.6N, LONG. 75-44.0W. NO PERMIT ISSUED SINCE SITE IS
BEYOND THE TERRITORIAL JURISDICTION OF THE CORPS OF ENGINEERS. TIDEWATER ARTIFICIAL REEF
DEVELOPMENT ASSOCIATION (TARDA), NORFOLK, VA PLANNEDTO BEGIN THE CREATION OF A REEF IN THE
ATLANTIC OCEAN COVERING AN AREA ABOUT ONE MILE IN DIAMETER CENTERED IN LAT. 36-50.6N, LONG. 75-44.0W.
TOWING PERMIT (NO. 59-1) GRANTED ON 11/23/59 TO TARDA AUTHORIZING THE ASSOCIATION TO TOW ABOUT 75
TONS OF SCRAP STEEL AND CONCRETE RUBBLE TO THE REEF SITE. NO PUBLIC NOTICE ISSUED. TOWING PERMIT
STATED "TO TOW ABOUT 75 TONS OF SCRAP STEEL AND CONCRETE RUBBLE FROM PIER 17, AMPHIBIOUS BASE,
LITTLE CREEK, NORFOLK, VA TO THE IMMEDIATE VICINITY OF LAT. 36-50.6N, LONG. 75-44.0W DURING THE PERIOD
11/25/59 TO 5/15/60, INCLUSIVE." CHARTED AS AN OBSTN FISH HAVEN. (ENT 03/02, PSH)

H09959/81-- OPR-D103-PE; THE CHARTED FISH HAVEN WAS INVESTIGATED WITH 90 METER LINE SPACING. DEPTHS
OBTAINED AGREED WITH THE DEPTHS OF THE SURROUNDING AREA (60-75 FEET). NO OBSTRUCTIONS EVIDENT ON
ANY OF THE FATHOGRAMS. EVALUATOR RECOMMENDS RETAINING AS CHARTED. (UP 3/6/03, SJV)

H11303/04--IN PROCESSING AT AHB 12/04. CARTOGRAPHER AT AHB INDICATES THAT THE SURVEY IS IN
PROCESSING AND WILL NOT BE COMPLETED UNTIL LATE SPRING OF 2005. PRELIMINARY INFO INDICATES THAT THE
SURVEY APPEARS TO HAVE HAD FULL MULTIBEAM AND SIDE SCAN COVERAGE, AND WITH THE EXCEPTION OF A
FEW SIDE SCAN CONTACTS NOTHING OF GREAT INTEREST WAS LOCATED WITHIN THE LIMITS OF THE FISH HAVEN.
THE CONTACTS CAN ONLY BE IDENTIFIED WITH DIVER VERIFICATION. PRELIMINARY DEPTHS WITHIN THE LIMITS OF
THE FISH HAVEN ARE FROM 59 TO 73 FEET. PROCESSING OF THE SURVEY HAS BEEN DELAYED ATTRIBUTED TO
RESOLUTION OF SOME ACQUISTION PROBLEMS. DESCRIPTIVE REPORT OF SURVEY HAS NOT BEEN COMPILED.
(UPDATED 12/04 RWD)

H11303 (2006)

Hydrographer Recommendations
The Hydrographer recommends an authorized minimum depth be added to the chart within the obstn circle for

AWOIS 11435.

DESCRIPTION
**** TELCON, S. VERRY (N/CS31) AND MIKE MEIER (VIRGINIA MARINE RESOURCES COMMISSION, ARTIFICIAL
REEF PROGRAM) 3/6/03, 757-247-2263; SIDE SCAN SONAR SURVEYS NEGATIVE FOR OBSTRUCTIONS

Page 3



F00607_AWOISITEM

WITHIN FISH HAVEN BOUNDARIES. DESIRES REMOVAL OF FISH HAVEN FROM CHARTS. RENEWAL OF
PERMIT NOT LIKELY DUE TO PROXIMITY TO ACTIVE SHIPPING LANES.

1-Tree

Fieldnote:
Proprietary:
Survey Summary
Charts Affected: 12208_1, 12207_1, 12221_1, 12280_2, 12200_1, 13003_1
Remarks:

No obstructions associated with the charted fish haven.

Feature Correlation

Source Feature Range Azimuth  Status
AWOIS_EXPORT | AWOIS # 11435 | 0.00 000.0

Primary

Hydrographer Recommendations

Delete fish haven.
S-57 Data
[None]
Office Notes

SAR:One obstruction located within the fish haven area object; the one obstruction is isolated and not associated with a fish
haven.

COMPILATION: Concur. This is the least depth inside the fish haven limits but it is a 62 foot depth surrounded by 63-65 feet at

the southern edge of the obstruction. It is not considered significant. Delete charted obstruction (fish haven) and update area with
present survey depths.
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APPROVAL PAGE

F00607

Data meet or exceed current specifications as certified by the OCS survey acceptance review
process. Descriptive Report and survey data except where noted are adequate to supersede prior
surveys and nautical charts in the common area.

The following products will be sent to NGDC for archive
- F00607 DR.pdf
- Collection of depth varied resolution BAGS
- Processed survey data and records
- F00607 Geolmage.pdf

The survey evaluation and verification has been conducted according current OCS
Specifications, and the survey has been approved for dissemination and usage of updating

NOAA’s suite of nautical charts. Digitally signed by Abigail Higgins

DN: cn=Abigail Higgins, o=NOAA,
g % %L ou=0ffice of Coast Survey,
: %\J email=abigail higgins@noaa.gov, c=US
Approved: ~ Date: 2015.09.26 16:53:27 -04'00
LT Abigail Higgins

Chief, Atlantic Hydrographic Branch
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