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Descriptive Report to Accompany Hydrographic Survey H11658

Project M-H910-NRT7-07

Key West, FL
Scale 1:5,000
April 2007
NOAA Vessel S3004 (NRT-7)

INTRODUCTION

This project was conducted in support of the National Center for Coastal Ocean Science
(NCCOS) to provide shallow water bathymetric and imagery data of the critical benthic habitats
of the Florida National Marine Sanctuary in the Florida Keys. Bathymetric and imagery data
from this project were collected with the Teledyne Benthos C3D Phase Differencing Bathymetric
Sonar (PDBS), RESON Seabat 8125 multibeam echosounder (MBES) and Odom Echotrac CV2
vertical beam echo sounder (VBES). Data from this project was planned for use by the Office of
Coast Survey to update the nautical charts in this area, however, due to multiple system issues
the data are submitted for reconnaissance and chart evaluation purposes only.

A. SURVEY AREA

This hydrographic survey was conducted in accordance with Hydrographic Survey Project
Instructions for project M-H910-NRT7-07, Western Sambos Coral Mapping Project, dated
March 2", 2007. This Descriptive Report pertains to sheet “A” of the project which has been
assigned registry number H11658, as prescribed in the Project Instructions. Survey limits are
displayed graphically via the chartlet on the following page (Figure 1). The final survey outline
is included as Appendix 111 — Final Survey Outline.

B. DATA ACQUISITION AND PROCESSING

B1l. Equipment

Data were acquired by NOAA Navigation Response Team Seven (NRT-7), vessel S-3004; a
standard aluminum hulled 27’ SeaArc with dual outboard engines (Figure 2).

NRT-7 acquired VBES data with a hull mounted Odom Echotrac CVV2 echosounder, side scan
sonar (SSS) imagery and phase difference calculated bathymetry with a pole mounted Benthos
C3D PDBS, and object development bathymetry with a pole mounted RESON Seabat 8125
MBES.
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Main scheme bathymetry and imagery were acquired with the C3D system. The 200% imagery
coverage was used for object detection while the complete coverage bathymetry from the C3D
was hoped to be used for general bathymetric coverage of the area. All contact developments of

features deemed significant to surface navigation or areas where least depths were deemed
critical were conducted utilizing the RESON 8125 shallow water multibeam system.

Easi Rore <& {p

/R | €. TR ~-ﬂv"’
M-HO10-NRT7-07 '*\J&\\—-'w
o H11658 Y
=
I Western Sambos Ecological Reserve Hmlwl& &
N Key West, FI 191 SO
™ Sheet - A Boca Chica Key
c :IIIIIIIIIIIIIIIII:
3 Proiect Limits E Survey Outline
- 1™ E 13 SNM
\r_-IIIIIIIIIIIIIIIII- L] ,,.-...'l'l"ﬁ'
ID”'__'.P‘ TR *2!'..3__ Loy Im ?‘ﬁl /AN CHARHEL h- ;=
Pon e Hz A -
? O pige tG_EL ¥ FIR 250 el s o 2 55 4
(CE TR S o LA 251263'2‘-7
| R _,wm R 991814@-5*5 24 [ o
M. Com 80U JERIE ek i G s oy o R
L "—T—" = 1r £ 17 ; Y
& & e 1¢1§ 20 2017 755 20 2020 S 2027 2205t e
TUo, FIG?‘.{? s % . 2319 2,29 282629262828292829 258 |
Fitaan 1 _C \\ 2y j?gﬁlm Pe 282h o 20 32305329 0 Bl B
: 338 g 1132 oo 2838 JEgd
' \“ 3@2 32 xr
2322 ;
%’5‘27 283055 55292805, 2425__} 28
g |12 o0 0 o0l 252520128 '2658 3122535
p 1?F jla CENATS 25 26 285% 3231 3233~ 302 28
R AP 2950, D22 by e ”22
ll ': _-.: “ 7 _: e %3‘29 38 30 29 27 an 28 330 2929 30129 23129
. . _ e o
Iy q7h 29 q5g2d 'l 30 o) B i 0 ali0a 32 21 2929 37
Al A if ; 31
- L R’ bj 35 feet COIHIRL IPRES R
L 300 e G S e o [SRdeasia]
,Ll_'x 3_2“;{‘@; ~ 5|3.h__2,8 33 24 3, 33 33 33 20 2T|r30 e 8 g
ol £ b
L 28 oy 3»] 31,30 e 34 30134 4 <5 34 220 150 21k
et < 33036 2505131l 5 iaa 3082122 _;%0 10287050 s 6~ ..
A8 =3 Fleg :
JE 12 r’I 1530 3533 g1 9982 3331131 2:8;36 20, 29129,29123 25-&“ 19
1157, LM 2SI 2*T—24 e e e ------—31 109 290 \u G
(183 K <
TR ‘\33 828 2200245505 8 i e g
- - 218 254’]}8 8k A dST %améﬁzgo
L= 537 &%\23;\23 50 30 2126 1 27m25)27 e e
L D L =2 14 s ety 6
I, HL 1971718 SRT AN 22 o
{l‘_qv. 2 7 : 731'*6?\_#?9[ 5 - 1813 3542
e ™ .-'/,r 19 3 @
N 2
D AL
VR
'/
2118
36

Figure 1 - Survey outline and C3D bathymetric coverage for H11658
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Figure 2 — NOAA S3004 utilized for the survey of the Western Sambos. Note the sonar arm, currently inboard,
which deploys off the starboard side of the vessel and was used to mount both the Teledyne Benthos C3D PDBS
and the RESON Seabat 8125 MBES.

Positioning and attitude data were provided via an on-board Applanix POS/MV v4 GPS-aided
inertial navigation system.

Sound speed data were acquired on NRT-7 throughout the entire project using a manually
deployed Sea-Bird SBE 19plus SEACAT conductivity, temperature, and depth profiler for
periodic water column measurements of sound speed for use in refraction correction during post
processing as well as with an Odom DigibarPro sound velocimeter for real time sound speed at
the sonar head for use in calculating element spacing and launch and return angles on the C3D
PDBS and for beam steering on the RESON 8125 MBES.

There were no vessel configurations or changes to the HIPS Vessel File (HVF) for this survey.
Two patch tests were conducted for this project, an initial confidence patch test using the C3D
PDBS to confirm the integrity of the system and a secondary patch test after the installation of
the RESON 8125 MBES for additional coverage of developments, contacts, and shoals.

All survey data for this project were processed utilizing Caris HIPS/SIPS 6.1 with all current
HotFixes at the time of survey.
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B2. Quality Control

B2.1. Quality Control of Side Scan Sonar Imagery

Confidence checks of the C3D side scan imagery were made daily by observing real time data
acquisition and correlating observations of known contacts or features across the entire range of
the side scan trace. The imagery from the C3D is of a generally high quality overall and there
were no system faults with the C3D equipment that affected the SSS imagery data integrity.

B2.2. Quality Control of Bathymetry
B2.2.1. Teledyne Benthos C3D Phase Differencing Bathymetric Sonar System —

The C3D PDBS system utilized for mainscheme coverage in this project was operated in an
operational test and evaluation capacity and several technical issues were encountered that
resulted in irregularities in the bathymetric data. At this time, C3D PDBS bathymetric data do
not meet the National Oceanic and Atmospheric Administration charting standards and all
sounding data from this project are provided as a chart evaluation tool only. The data were
manually examined by the Hydrographer in Caris swath edit and subset modes for internal
consistency and integrity and several issues were found.

During the first two days of operations the data acquisition software (Triton Isis) was set to
automatically change lines upon reaching a file size of 250MB. This created a variable time
offset in any automatically started line which introduced ~ 0.5m heave artifacts (Figure 3). As
the time latencies are consistent within a line, but not from line to line, these artifacts would
require a separate time latency calibration be done for each line with a time latency issue. Each
line would then require a unique HVF entry and re-merging within Caris. This was determined
to be excessively time consuming and it was hoped that VBES data, in conjunction with the
200% SSS coverage, of the area would provide adequate coverage. Unfortunately, the VBES
data had numerous problems of its own as described later in this document. The issue was
prevented from occurring in later data by disabling the auto line-switching feature within Isis
after the cause had been identified.

Additionally, a persistent problem occurred within the C3D bathymetry data which caused short
(i.e., several meters in length) 0.5 — 0.75m vertical jumps in the data (Figure 4). These jumps
were ultimately determined to be the result of sound speed jumps in the data being reported from
the Odom DigibarPro sound velocimeter which was logged in the .xtf files for the C3D
bathymetry at ~ 1200m/s for the duration of the instances where the vertical jJumps occur. There
were three instances where the issue persisted for several hundred meters but the issue was
primarily limited to ~ 10m in length. This was likely the DigibarPro beginning to fail (described
below in the RESON 8125 discussion) but was not recognized as the issue until after the survey
was completed.
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Figure 3 — Heave artifacts induced by a variable time latency introduced by auto line-switching within Triton Isis.

The time latencies are consistent within a line but not from line to line. Note that three lines have been selected in
the graphic showing that the artifacts begin at exactly the point where auto line-switching took place. The artifacts

are generally on the order of 0.5m.

Figure 4 — Examples of vertical jJumps in the data caused by sound velocimeter output dropouts. Two examples are
circled in red and numerous others are visible in the data. Their occurrence in the shown region is representative of
their frequency throughout the data. The area circled in yellow is one of three areas in the data set where the sound
speed dropout lasted for a longer period of time and thus the vertical jump extended for several hundred meters.
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B2.2.2. RESON Seabat 8125 Multibeam Echosounder —

RESON 8125 MBES data were to be used for developments of significant features to determine
least depth and to provide a means of quality control comparison for the C3D bathymetry. Upon
completion of mainscheme coverage, the C3D sonar was removed from the vessel arm and the
RESON 8125 was installed. The RESON 8125 was utilized for 1.5 days at the end of the survey
to run developments designated in the C3D side scan imagery.

Unfortunately, there was insufficient time to process the data while on-site. Upon later review of
the data it became apparent that the Odom DigibarPro sound velocimeter had failed and had not
provided the RESON 8125 with the correct surface sound speed necessary for real time beam
forming. The DigibarPro was returned to the manufacturer who repaired the unit and re-
calibrated it. The lack of correct surface sound speed caused significant artifacts in the data
(Figure 5) rendering it unusable either for least depths or for comparison to the C3D data.

Figure 5 — Sound speed artifacts in the RESON data were caused by a lack of proper surface sound speed resulting
from a malfunctioning sound velocimeter. As the beam forming is performed in real time there is no way to correct
the data in post processing other than via the use of Refraction Editor in Caris HIPS which is not a NOAA approved
tool. Refraction Editor was experimented with to determine if it could potentially provide salvageable data but
caused significant shifts in nadir depths making the resultant data unreliable.

B2.2.3. Odom Echotrac CV2 Vertical Beam Echosounder —

VBES data were acquired using an Odom Echotrac CVV2 VBES and were to be used as both a
quality control tool for evaluating the accuracy of the C3D bathymetry, but also as a backup set
of bathymetry to allow for the submission of a side scan and single beam survey in the event that
the C3D bathymetry were determined to be unusable. Unfortunately, the VBES encountered
several internal systematic errors resulting in an inconsistent comparison of depth values from
day-to-day and line-to-line (Figure 6). The fact that there were issues with the VBES was
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discovered early in the survey process, however, a satisfactory remedy could not be identified
prior to completion of the field survey work. For this reason all VBES data have been rejected

and are not to be charted.

Westernsambos_Zm_DM104
Depth = 7.903 {m)

WesternSambos_WEBES XL 2m
Depth = 7.143 (m)

Westernsambos_YBES_Zm
Depth = 7,639 (m)

Figure 6 — Example of internal
inconsistencies within the VBES data.
Shown are the depths (from top to bottom)
provided by 1) C3D PDBS mainscheme,
2) VBES crossline, and 3) VBES
mainscheme coverage. All data are
gridded at 2m. The C3D and VBES
mainscheme data are consistent to within
0.1m of each other while the VBES
crossline and VBES mainscheme lines
differ by nearly 0.7m. This type of
inconsistency was seen many areas of
crossing VBES data making it impossible
to utilize the VBES for quality control
purposes.

In addition to the internal inconsistency, the VBES was also extremely prone to ‘blowouts’ for
an undetermined reason (Figure 7). No amount of system adjustment or manipulation
ameliorated the issue meaning that a significant portion of the VBES data were rejected as flyers.

system adjustment. It is possible that these were the result of broken up eel grass in the water column, however, that
seems unlikely due to the severity and continued presence of the issue. For the section of data shown above the
actual water depth was ~ 10m but the system logged measurements of ~ Om for much of the line.
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The VBES had a known network communications issue with Triton Isis which caused the Odom
CV2 to discontinue pinging whenever Isis was running. The problem was believed to have been
resolved prior to commencing survey operations by placing the Odom CV2 on an independent
network. This was tested in Solomons, MD during a patch test of the C3D prior to transporting
the vessel to Key West for this project, however, the network issue reoccurred at the beginning
of operations in the Western Sambos. The network issue would come and go without any known
changes by the operator meaning that some days the system seemed to be working (although
poorly, as shown in Figures 4-6) and other days it would simply not ping when Isis was running.

In addition to the above issues, the VBES data also had a transitory issue with its navigation data
(Figure 8) which would often indicate distance jumps of 10-15m although the navigation data for
the concurrent C3D data (when possible) did not have the same issue.
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Figure 8 — VBES also presented intermittent issues with navigation data.
B2.3. Crosslines

All crosslines for H11658 were acquired using an Odom Echotrac CV2 VBES which
encountered several internal systematic errors (described above) resulting in inconsistent day-to-
day and line-to-line comparison (Figure 5). For this reason all VBES data have been rejected
and should not be charted. Effectively, there are 0.0 linear nautical miles of usable crosslines.

B2.4. Junctions

Survey H10953 was completed by the NOAA Ship WHITING in 2000 using SSS, MBES, and
VBES. This was a 1:20,000 scale survey that junctions along the western edge of survey H11658
between Key West and Boca Chica Key, FL. Data from H10953 has been applied to the chart
and a comparison of the H10953 data and the C3D bathymetric data from H11658 was
performed. Sounding agreement was adequate with the majority of soundings matching within 1
to 3 feet of each other. All data comparisons between H10953 and H11658 were made using
vertical beam echo sounder data from H10953 and the Benthos C3D PDBS from H11658. All
sounding data from this project are provided for reference and evaluation purpose’s only and not
to be charted.

B2.5. Coverage Assessment

Coverage assessment was conducted using a 2m resolution BASE surface.

10



H11658, NOAA Vessel NRT-7, S3004

B2.6. Sound Speed

Sound speed casts were conducted at least every four hours during survey operations. A folder
containing all sound velocity casts is located in Separates Il — Sound Speed Data.

B3. Corrections to Echo Soundings

All survey methods and instruments were implemented as described in the Correction to Echo
Soundings section of the DAPR for this project. The DAPR also discusses sounding system
calibration.

B4. Data Processing

Data processing procedures for survey H11658 conform to those detailed in the DAPR. All data
processing was conducted in Caris HIPS/SIPS v6.1 with all HotFixes available at the time of the
survey. BASE surfaces for this survey were created at a 2-meter resolution for the entire survey
outline using C3D PDBS bathymetry data. Base surfaces were examined as follows:

1. Density — The Project Instructions required 100% C3D coverage which provided 200%
imagery coverage and complete bathymetric coverage of the project limits.

A total of five Base Surfaces were generated for this project.

NAME PURPOSE RESOLUTION
RESON-8125 DeveIopmen_ts/Data 2 0m
Comparison
WesternSambos_2m_DN104 C3D Coverage 2.0m
WesternSambos_VBES 10M | VBES Coverage/Compar. 10.0m
WesternSambos_VBES_2M | VBES Coverage/Compar. 2.0m
WesternSambos_XL_2M Crossline Comparison 2.0m

Side scan contacts were selected in Caris SIPS based on location, contact height, depth, and
surrounding bottom conditions. Due to time constraints, in areas with numerous coral heads only
the most significant items were selected for investigation.

11
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C. VERTICAL AND HORIZONTAL CONTROL

Horizontal control work was not done during Survey H11658 and a Horizontal and Vertical
Control report was not written for this survey.

C1. Vertical Control

The vertical datum for this project is Mean Lower Low Water (MLLW). The primary operating
station, Key West, FL (872-4580), served as the control for datum determination and as the
primary source for water level correctors for this project. Tidal zoning for this survey is
consistent with the Project Instructions. The entire survey area is contained within seven tidal
zones and the preliminary tidal zoning for this survey is as follows:

Zone Name B Range Ratio Reference Station
(MIN)
SEG21 -54 X1.02 872-4580
SEG22 -54 X1.05 872-4580
SEG23 -42 X1.05 872-4580
SEG24 -36 X0.97 872-4580
SEG25 -30 X0.97 872-4580
SEG26 -30 X1.05 872-4580
SEG27 -42 X1.05 872-4580

Preliminary tides for water station 872-4580 were periodically downloaded from CO-OPS. These
Preliminary tides were applied to the digital data for BASE surface creation, under preliminary
tidal zoning. A request for final approved water levels (smooth tides) was sent to N/OPS 1 on
May 18, 2007 indicating that the preliminary zoning was accepted as accepted as the final zoning
correctors.

C2. Horizontal Control

The horizontal datum used for this survey is the North American Datum of 1983 (NAD 83),
projected using UTM Zone 17.

Horizontal position was determined using U.S. Coast Guard Differential Global Positioning
System (DGPS) beacon from Key West, FL (freq. 286 kHz). DGPS correctors were processed
through the on-board Applanix POV/MV v4 GPS aided inertial navigation system. No horizontal
control stations were established for this survey.

The horizontal dilution of precision (HDOP) was monitored throughout the survey to ensure that

HDOP values did not exceed 4.0 and to maintain adequate satellite geometry throughout
operations.

12
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D. RESULTS AND RECOMMENDATIONS

D1. Chart Comparison

The survey limits of this project fall within the following four charts:

CHART SCALE EDITION DATE
11434 1:180,000 27t Oct-06
11442 1:80,000 341" Jul-03
11446 1:40,000 32 Oct-06
11441 1:30,000 41st Sep-06

D1.1. General Comparison with Charted Soundings

The sounding data acquired from the C3D PDBS was in general agreement with the current
charted soundings and depth contours with a 1-3 ft. sounding difference in some areas. However,
at this time, bathymetric data from the C3D have not been demonstrated to meet the National
Oceanic and Atmospheric Administration charting standards and all sounding data from this
project are provided for reference and evaluation purposes only.

A systematic error occurred at time of data acquisition with the RESON 8125 MBES which
prevented critical surface sound velocity data from being applied to the transducer restricting
appropriate beam forming patterns of the system causing ~ 1m artifacts in the data. As a result,
all RESON 8125 data are rejected and not to be charted.

All Odom Echotrac CV Il vertical beam echosounder data were compromised by an internal
systematic error which resulted in inconsistent day-to-day and line-to-line comparisons and all
VBES data are rejected and not to be charted. Comparisons of the VBES data with the current
charted soundings and the C3D system showed oscillating variances of £1m.

Overall, the C3D bathymetry data appears to be of relatively high quality (excluding the vertical
jumps caused by improper sound speed input and the heave artifacts in several lines caused by an
Isis timestamping issue discussed previously) and it is unfortunate that neither of the other two
sources for reference bathymetry (i.e., the VBES or MBES) functioned to a level to allow a
comparison of depths between systems. This should not be seen as a failure for phase
differencing technology as a survey tool, but more as a failure to acquire adequate comparison
data to make a sufficient evaluation of the PDBS data to determine whether it is appropriate for
charting use in this case.

The bathymetry and imagery data from the PDBS were successfully used by NCCOS for
generating habitat maps of the area and the local, state, and federal resource managers in the
Florida Keys National Marine Sanctuary have indicated that the information received from this
project has been invaluable in improving the management and use of resources in the Reserve.

13
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D.1.2. Prior Surveys:

H-NUMBER YEAR SCALE
HO00779 1836 N/A
HO05909 1935 1:10,000
H08285 1956 1:10,000
HO08762 1963 1:20,000
H10953 2000 1:20,000

D1.3. AWOIS Items and Significant Contacts

There were eleven AWOIS items assigned for full investigation within the survey limits. All
eleven AWOIS items will remain as charted as there are no reliable least depths to provide for
AWOIS investigations.

D1.4. Dangers to Navigation

There were no Dangers to Navigation (DTONS) observed during survey operations for this
project.

D2. Additional Results

D2.1. Aids to Navigation and Other Detached Positions

There are seven USCG maintained aids to navigation within the survey limits of this project. All
seven aids are listed in the current light list and charted positions of all the aids were observed to
be charted accurately.

D2.2. Bridges and Overhead Cables
There area no bridges or overhead cables in the survey area.

D2.3. Ferry Routes

There are no ferry routes within the survey area.
D2.4. Submarine Cables and Pipelines

A submerged cable runs through the northern portion of the survey area.
From: 24° 32’ 05.02” N / 81° 44’ 02.97” W
To: 24° 32° 41.42” N/ 81° 40” 33.88” W

D2.5. Drilling Structures, Platforms, and Well Heads

No drilling structures, platforms, or well heads are charted or observed within the survey area.
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APPROVAL SHEET

M-H910-NRT7-07
Western Sambos Coral Mapping Project

Key West, Florida
Survey Registry No. H11658

Field operations for survey H11658 were conducted under my daily supervision with
frequent checks of progress and adequacy. All field sheets, this Descriptive Report, and
all accompanying records and data are approved including:
e Separates accompanying project M-H910-NRT7-07
e 2007 Data Acquisition and Processing Report, dated (Pending), Submitted
(Pending)

No Horizontal and Vertical Control Report was written for this project.
This survey is adequate for reference and chart evaluation purposes only.

Digitally signed by Paul Turner
ff‘ DN: cn=Paul Turner, c=US, 0=NOAA/NOS/OCS/HSD,
ou=Operations Branch, email=Paul.Turner@noaa.gov

\/\/\/\/ Reason: | am the author of this document
Location: Operations Branch
Date: 2007.08.17 15:19:09 -04'00"

Submitted:

Paul Turner, NOAA
Lead Hydrographer

Digitally signed by Doug Baird

DN: cn=Doug Baird, c=US,
. o=Coast Survey, ou=HSD,
Operations, email=Doug.

Baird@noaa.gov
Date: 2007.08.23 16:17:25 -04'00'

Approved and Forwarded:
CDR Doug Baird
Chief, Operations Branch
Hydrographic Surveys Division
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May 18, 2007

MEMORANDUM FOR: Chief, Requirements and Development Division, N/OPS1
FROM: Paul Turner, NRT7 S3004
SUBJECT: Request for Approved Tides/Water Levels

Please provide the following data:

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

Transmit datato the following:

NOAA/NOS/Atlantic Hydrographic Branch
N/CS33, Building #2

439 West York Street

Norfolk, VA 23510

ATTN: Chief AHB

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

Project No.: M-H910-NRT7-07
Registry No.: H11658

State: Florida

Locality: Key West

Sublocality: Western Sambos Ecological Reserve

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

cc. N/CS33

Generated by Pydro v7.3 (r2014_TCfix) on Fri May 18 16:14:10 2007 [UTC]



Request for Approved Tides

Times of Hydrography

Year DOY MinTime Max Time
1980_001 | 00:00:00 | 00:00:00
2007_092 | 15:58:24 | 20:13:32
2007_093 | 15:05:37 | 19:53:55
2007_094 | 11:12:47 | 20:04:18
2007_095 | 10:35:30 | 23:02:37
2007_097 | 11:54:32 | 22:09:04
2007_099 | 14:24:09 | 20:58:57
2007_100 | 14:07:06 | 20:53:58
2007_102 | 13:00:57 | 21:09:41
2007_103 | 08:57:38 | 20:15:07
2007_104 | 09:01:04 | 19:06:57
2007_107 | 09:03:19 | 20:44:55
2007_108 | 07:33:52 | 21:31:39
2007_109 | 08:28:44 | 20:08:29
2007_110 | 18:33:35 | 20:32:00
2007_111 | 13:00:00 | 17:58:18

Page 2
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TIDE NOTE FOR HYDROGRAPHIC SURVEY

DATE : June 5, 2007

HYDROGRAPHIC BRANCH: Atlantic
HYDROGRAPHIC PROJECT M-H910-NRT7-2007
HYDROGRAPHIC SHEET: H11658

LOCALITY: Western Sambo Ecological Reserve, Key West, FL
TIME PERIOD: April 2 - 21, 2007

TIDE STATION USED:  872-4580 Key West, FL
Lat. 24° 33.2'N Long. 81° 485 W

PLANE OF REFERENCE (MEAN LOWER LOW WATER): 0.000 meters
HEIGHT OF HIGH WATER ABOVE PLANE OF REFERENCE: 0.463 meters

REMARKS: RECOMMENDED ZONIN!

Preliminary zoning is accepted as the final zoning for project
M-H910-NRT7-2007, H11658 during the time period between

April 2 - 21, 2007

Please use the zoning file "H910NRT7CORP" submitted with the project
instructions for M-H910-NRT7-2007. Zones SEG21, SEG22, SEG23, SEG24,
SEG25, SEG26 & SEG27 are the applicable zones for H11658.

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).

CHIEF, PRODUCT AND SERVICES DIVISION
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https://aqua.nos.noaa.gov/frame.html?rtfPossible=true&lang=en

From Monica Cisternelli <Monica.Cisternelli@noaa.gov=> b

Sent Friday, June 8, 2007 11:16 am
To Paul Turner <Paul.Turner@noaa.gov=>, Norris A Wike <Norris.A.Wike@noaa.gov=>

Cc Caleb Gostnell <Caleb.Gostnell@noaa.gov> , Gerald Hovis <Gerald.Hovis@noaa.gov=>

Bcc
Subject re: final tide zoning for M-H910-NRT7-2007, H11658

Attachments jmage/jpeg 39K H11658-graphic.pdf 585K H11658.pdf 873K

DATE: 06/8/2007

MEMORANDUM FOR: Chris Hare
Chief, Navigation Response
Branch

FROM: Gerald Hovis
Products and Services
Division, N/OPS1

SUBJECT: Delivery of Final Tide Zoning for
Hydrographic Surveys

This is notification that the preliminary zoning is accepted as the

final zoning correctors for survey project M-H910-NRT7-2007, registry
No. H11658, during the time period between April 2 - 21, 2007. The
accepted reference station for registry No. H11658 is Key West, FL
(872-4580).

Included with this memo is the Tide Note in .PDF format , stating the
preliminary zones have been accepted as the final zoning.

1of2 7/30/2007 10:47 AM
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DATE: 06,/8/2007

MEMORANDUM FOR: Chris Hare
Chief, Navigation Response Branch

FROM: Gerald Hovis
Products and Services Division, N/OPS1

SUBJECT: Delivery of Final Tide Zoning for Hydrographic Surveys
This is notification that the preliminary zoning is accepted as the final zoning correctors for survey project M-H910-NRT7-2007, registry No. H11658, during the time period between
April 2-21,2007. The accepted reference station for registry No. H11658 is Key West, FL (872-4580).

Included with this memo is the Tide Note in .PDF format , stating the preliminary zones have been accepted as the final zoning.

2 of 2 7/30/2007 10:47 AM



Mapping Southern Florida’s Shallow-water Coral Ecosystems
A Project Status Report: May 11, 2007

On May 8, 2007, the Bush Administration delivered proposed legislation to Congress calling for greater protection for the
nation’s coral reefs. To learn more about the Coral Reef Ecosystem Conservation Amendment Act of 2007, visit http://www.
coralreef.noaa.gov/crca.html

Southern Florida’s shallow-water (0-20 m) coral ecosystems encompass an estimated 30,801 sq km and extend from the Dry
Tortugas in the Florida Keys as far north as St Lucie Inlet on the Atlantic Ocean coast and Tarpon Springs on the Gulf of Mexico
coast. Southern Florida’s coral ecosystems contribute greatly to the regional economy. Coral ecosystem-related expenditures
generated $4.4 billion in sales, income, and employment and created over 70,000 full-time and part-time jobs in the region
during the recent 12-month periods when surveys were conducted. Also, the Florida Keys National Marine Sanctuary (FKNMS)
receives an estimated 3 million visitors each year, exceeded only by visitors to the Monterey Bay National Marine Sanctuary.

The Southern Florida Shallow-water Coral Ecosystem Mapping Implementation Plan (MIP), released in June 2005, discusses
the need to produce shallow-water (~0-40 m) benthic habitat and bathymetric maps of approximately 13,000 sq km of critical
areas in southern Florida (Figure 1). Both the MIP and the shallow-water benthic habitat classification scheme for southern
Florida, revised in February, 2007, can be obtained at <http://ccma.nos.noaa.gov/ecosystems/coralreef/fl_mapping.html>.

Mapping Priorities and Costs

The MIP summarizes the map product needs of the southern Florida coral ecosystem conservation and management community.
The previous mapping effort, completed in 1998 using imagery collected in 1991-1992, was successful in characterizing only
about 43 percent (422,630 ha) of the 984,454 ha FKNMS, none of Florida Bay or Biscayne Bay, and only a portion of the Dry
Tortugas. The MIP identifies priority areas where maps are needed, including the shallow-water coral ecosystems found in Mar-
tin, Broward, Palm Beach, and Miami-Dade Counties, Biscayne Bay, including Biscayne National Park, Tortugas Ecological
Reserve, Dry Tortugas National Park, Florida Bay, and the entire FKNMS (Figure 1).

The cost to generate a detailed, thematically accurate, shallow-water benthic habitat map using high-resolution satellite or simi-
lar imagery is estimated to be $4.35 million. This cost includes purchasing commercial high-resolution satellite imagery, using
existing imagery where possible, producing the actual benthic habitat map from the imagery, completing an independent themat-
ic accuracy assessment of the map, and providing the map and other products to the public. Because of the technical and logisti-
cal challenges and financial costs associated with imagery collection, map production, and accuracy assessment, it is anticipated
that four (4) or more years will be required to produce shallow-water benthic habitat maps of southern Florida. Without funding
of $1,250,000-$1,500,000/year, the mapping effort
will take much longer or will need to focus on small-
er, targeted, high priority areas. In addition, using
other technologies, such as ship-based multibeam or
interferometric acoustic sensors, to acquire the data
needed to fill imagery gaps caused by water quality,
will increase considerably both the time needed to
generate a map and the cost of the map.

Mapping Status and Partnerships

Since 2004, work has progressed on the mapping ef-
fort. The National Ocean Service (NOS) is working
with state, university, and other federal partners to
share the costs of gathering imagery and field data,
manage contracts, and other activities related with
producing a map. In FY07, these partnerships—de-
scribed below—Ileverage in-kind and actual invest-
ments by the organizations involved in mapping.

In 2005 and 2006, nearly 10,000 sq km of color, :
high-resolutim}, .IKONOS Satellite imageW was Figure 1. The yellow polygon delineates the approximately 13,000 sq km priority
purchased. This imagery will be the primary source  shallow-water benthic habitat mapping area of southern Florida.

] 50 100 0w
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data for delineating benthic habitats. NOS has co-reg-
istered nearly 100 scenes—covering the entire south-
ern Florida area—to Florida’s 2004 Digital Orthophoto
Quadrangle maps and has made them available on the
NOS Data Explorer web site. Instructions for access-
ing the web site (http://patapsco.nos.noaa.gov/nosdata-
explorer2/) and downloading the imagery are available
from Steve Rohmann.

In April, 2007, the NOS Hydrographic Services Division
deployed a Navigation Response Team boat and inter-
ferometric acoustic sonar system to collect side scan so-
nar imagery and acoustic bathymetry of a portion of the
Western Sambos Ecological Reserve area near Key West

. . . . . N "V’:,r 5 1 2 s B )‘_.,/" ¢ e :
(Figure 2). Side scan sonar is a specialized sonar (SOund | % 4%k ‘|/s rf; o ,3 o s ol o
Lo, 33 s 35 - It

NAvigation and Ranging) system for locating objects on
the seafloor. The interferometric system is not affected
by turbidity and has a swath width up to 10 times the
depth of the water. As a result, it can collect side scan
and bathymetry data in shallow water down to 20-30 m
more efficiently than multibeam acoustic sensors. Using
a combination of interferometric and multibeam sensors
could provide high quality bathymetry and “backscatter”
imagery throughout the Florida Keys ecosystem. The
data should be available by September, 2007.

The NOS has updated the 1998 Benthic Habitats of the
Florida Keys mapping project web site. That mapping
project, conducted jointly by NOS and the FWRI, was
begun in 1992 and resulted in the first ever maps of any
U.S. coral ecosystem. The site provides access to GIS
data associated with the project. For more information,
please visit <http://flkeysbenthicmaps.noaa.gov/>.

. . o . F igure 2 T he extent of inter, erometrzc acoustzc bath metr data collected in
The Florida Fish and Wildlife Research Institute (FWRI) thf Florida Keys in A;J:r il 20{)7_ ety

is working with the National Park Service and the South

Florida Water Management District (SFWMD) to map the seagrasses and other benthic habitats of Biscayne National Park.
FWRI has orthorectified the 2005 high-resolution aerial photography that will provide the imagery for the mapping effort. In the
coming months, the SFWMD will determine how the mapping will be conducted and identify a contractor to generate the map.

Working with the FWRI and the SFWMD, a contractor collected bathymetric LiDAR data along the Florida reef tract from
about Alligator Reef southwest to about Sombrero Key. The acquisition occurred during the week of 19 March 2007. The con-
tractor is in the process of delivering the products, including a bathymetric Digital Surface Model and a backscatter-based, pseu-
do-reflectance intensity image. Contact Kathleen O’Keife at FWRI (Kathleen.OKeife@MyFWC.com; 727.896.8626).

The FWRI, in partnership with the NOS, received a grant from the Florida Conserve Wildlife Tag Fund. Those funds, and
matching funds from FWRI, will be used to establish a contract to map the benthic habitats of an estimated 250 sq km of the
Hawk Channel region of southern Florida. The mapping effort is expected to begin in the Fall of 2007.

The NOS has two contracts with Analytical Laboratories of Hawaii to map the benthic habitats of an estimated 450 sq km area
associated with and surrounding the Western Sambos Ecological Reserve in southern Florida. Mapping activities include evalu-
ating and interpreting available satellite imagery and conducting ground truth field surveys in coordination with local partners,
such as the FWRI, the FKNMS, and The Nature Conservancy. A draft habitat map will be completed in the Fall of 2007.

The NOS continues to work with the FWRI to establish a Memorandum of Understanding (MOU) that will facilitate collabora-
tion on mapping southern Florida coral ecosystems and provide access to the NOS’s geospatial services contract vehicle. The
MOU will allow FWRI and other Florida state agencies to leverage their resources to meet common mapping-related goals.

Contacts: Steven O. Rohmann, Ph.D. Mark E. Monaco, Ph.D.
NOS/MB/Special Projects Office NOS/NCCOS/CCMA/Biogeography Program
1305 East West Highway, #9653 1305 East West Highway, #9306
Silver Spring, Maryland 20910 USA Silver Spring, Maryland 20910 USA
301.713.3000x137 (Voice) 301.713.3028x160 (Voice)
301.713.4384 (FAX) 301.713.4384 (FAX)
Steve.Rohmann@noaa.gov Mark.Monaco@noaa.gov
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