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DESCRIPTIVE REPORT TO ACCOMPANY
HYDROGRAPHIC SURVEY
OPR-D368-WH
WH-10-4-94
H-10537

NOAA SHIP WHITING
CDR John D. Wilder, NOAA
Commanding Officer

A. PROJECT

Project OPR-D368-WH is a basic hydrographic survey with side scan sonar (SSS) bottom
coverage. The purpose of the project is to update the existing nautical charts and to locate
any wrecks and obstructions in or near the approaches to Delaware Bay.

Project OPR-D368-WH consists of ten survey sheets. The survey described in this report was
designated as sheet 'N'. This survey was assigned field sheet number WH-10-4-94 and
registry number H-10537.

Hydrographic survey H-10537 was conducted in response to a request by the Delaware Bay
and River Pilots Association to survey the anchorage area located 2 nm south of The Lower
Middle, Delaware Bay, DE. The anchorage is known locally as Big Stone Anchorage.
Survey operations were conducted in accordance with Hydrographic Project Instructions
OPR-D368-WH dated February 23, 1993, Changes to the original project instructions are as
follows:

Change No. 1 May 19, 1993
Change No. 2 July 23, 1993
Change No. 3 July 30, 1993
Change No. 4 March 8, 1994

Changes to the Automated Wreck and Obstruction Information System (AWOIS) listing were
issued on May 18, 1993 (Change No. 2) and on February 14, 1994 (Change No. 4). Survey
H-10537 did not contain any AWOIS items.

'B. AREA SURVEYED

{

| Hydrographic survey H-10537 is located 2 nm south of The Lower Middle, Delaware Bay,
DE. The survey area encompasses the northern half of the Big Stone Anchorage area and is
bounded by the four corners: 38°57°05.7" N and 075°12°08.9" W, 38°57'44.1" N and
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075°10°43.8" W, 39°01°28.5" N and 075°13°29.8" W, 39°00°49.8" N and 075°14’54.6" W.

| Survey operations began on May 6, 1994 (DN 126) and ended on May 18, 1994 (DN 138).

C. SURVEY VESSELS

WHITING (VESNO 2930) was used for main-scheme side scan sonar, sounding data
acquisition, and velocity casts. Launch 1014 (VESNO 2932) was used for crosslines,
sounding data development, SSS contact investigations, aids-to-navigation detached positions,
bottom samples, and as a platform for diver and echosounder least depth determination on
significant contacts. Launch 1015 (VESNO 2931) was used for SSS main-scheme and contact
investigations.

No unusual vessel configurations were used nor were any problems encountered.

D. AUTOMATED DATA ACQUISITION AND PROCESSING

Survey data acquisition and processing were accomplished using the HDAPS system with the
following software:

PROGRAM NAME VERSION DATE INSTALLED
BACKUP 2.00 March 28, 1994
BASELINE 114 March 28, 1994
BIGABST 2.07 March 28, 1994
BIGAUTOST 3.01 March 28, 1994
BLKEDIT 2.02 March 28, 1994
CARTO 212 March 31, 1994
CLASSIFY 1.01 March 28, 1994
CONTACT 2.34 March 31, 1994
CONVERT 3.62 March 28, 1994
DAS SURV 6.67 March 31, 1994
DIAGNOSE 3.03 March 28, 1994
DISC _UTIL 1.00 March 28, 1994
DP 2.14 March 28, 1994
EXCESS 4.21 March 28, 1994
FILESYS 3.21 March 28, 1994
GRAFEDIT 1.06 March 28, 1994
HIPSTICK 1.01 March 28, 1994
HPRAZ 126 March 28, 1994
INVERSE 2.01 March 28, 1994
LISTDATA 1.02 March 28, 1994
LOADNEW 2.10 March 28, 1994
2
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LSTAWOIS 3.07 March 31, 1994

MAINMENU 1.20 March 28, 1994
MAN DATA 2.01 March 28, 1994
NEWPOST 6.01 March 28, 1994
PLOTALL 2.27 March 31, 1994
POINT 2.10 March 28, 1994
PREDICT 2.01 March 28, 1994
PRESURYV 7.08 March 31, 1994
PRINTOUT 4.03 March 28, 1994
QUICK 2.04 March 28, 1994
RAMSAVER 1.02 March 28, 1994
REAPPLY 2.10 March 28, 1994
RECOMP 102 March 28, 1994
SCANNER 1.00 March 28, 1994
SELPRINT 2.04 March 28, 1994
SYMBOLS 2,00 March 28, 1994
VERSIONS 1.00 March 28, 1994
ZOOMEDIT 2.24 March 31, 1994

Program SHIPDIM (version 1.2) was used for DGPS performance checks. Sound velocity
corrections were determined using programs CAT (version 2.00) and VELOCITY (version
2.10).

There were no nonstandard automated acquisition or processing methods used.

E. SIDE SCAN SONAR EQUIPMENT

Side scan sonar (SSS) operations were conducted using an EG&G model 260 slant-range
corrected SSS recorder and an EG&G 272-TH dual-channel, single frequency towfish. The
towfish was operated on the 100 kHz frequency and configured with a 20° beam depression.
The following sonar equipment was used throughout the survey:

VESNO Type S/N DN Fix Numbers
2930 Towfish 16699 126-138 6000-6940
2930 Recorder 16670 126-138 6000-6940
2931 Towfish 11908 130 0001-0021
2931 Towfish 16835 130 0001-0021
2932 Towfish 16699 128-131 3000-3501
2932 Recorder 16671 128-131 3000-3501

The towfish was deployed from a Reuland winch (model number 8377-XF5461A, S/N
814861A-1) on the stern of WHITING. The SSS towfish was maintained at a height off the
bottom of 8 to 20 percent of the range scale and operations were limited to a speed of 6 knots
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or slower.

In order to achieve 100% SSS coverage, main-scheme lines were run at a spacing of 150
meters on the 100-meter range scale. Adequate SSS coverage was determined by producing a
single swath plot and ensuring overlap between adjacent lines.

Confidence checks were performed on a routine basis by noting changes in bottom texture
across the sonagram, extending out to the outer edges of the range. Confidence checks were
also taken on buoys or contacts when convenient.

All significant contacts were measured off the sonagram and entered into an HDAPS contact
table. WHITING hydrographers determined contact heights, positions, and cross-reference
correlations using the HDAPS Contact Utility Program. The items were then further
examined by diver or echosounder investigation. Refer to Section N and Separate V for more
information.

F. SOUNDING EQUIPMENT

A Raytheon Digital Survey Fathometer (DSF 6000N) echo sounder was used to measure
bottom depths during the survey. The DSF 6000N produced a graphic record of the high
frequency (100 kHz) and low frequency (24 kHz) bottom depth. The high and low frequency
digital depths were recorded by the HDAPS acquisition system. High frequency depths were
selected as the primary depths and are shown on the sounding plots. Echograms were
carefully reviewed for significant features along the track line. Any features on the graphic
record that were not selected as primary soundings were manually selected. Some areas in
the survey were dominated by many large sand waves. In these areas of uniformly periodic
large sand waves, only the peaks were manually added to the primary soundings per direction
of N/CG244 (see section 0). The low frequency analog trace was 0.1 to 0.2 meters shoaler
than the high frequency trace in some of the sand wave areas located near the southern half of
the survey area. This difference appeared to be the result of unconsolidated sediment or
"fluff*. WHITING hydrographers did not insert these low frequency soundings into the
primary data record.

Electronic technicians performed accuracy checks and preventive maintenance on all of the
DSF-6000N echosounders used. As a result, the echosounder on WHITING (S/N A106N),
launch 1014 (S/N C076) and launch 1015 (S/N A105N) operated throughout the survey period
without any major problems. On DN 138 the echosounder on WHITING (S/N A106N) was
replaced with A112N (fixes 6891-6940).

Diver-determined least depths were measured with a pneumatic depth gauge (S/N 138921-30).
The annual calibration for pneumatic gauge 138921-30 was performed on November 29,

1993. The pneumatic gauge was used in accordance with Hydrographic Guideline No. 55 and
a system check was performed on DN 131 to ensure the pneumogauge was working properly.
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G. CORRECTIONS TO SOUNDINGS

Sound-velocity profiles of the water column were determined using a Seacat Conductivity,
Temperature and Depth (CTD) profiler (model SBE 19, S/N 286). The CTD's annual
calibration was performed on December 17, 1993,

After each CTD cast, programs CAT (version 2.00) and VELOCITY (version 2.10) were used
to process the data, select significant data points, and create a corrector table for each vessel.
The velocity correctors were manually entered into each HDAPS velocity table. The
correctors were applied to both high and low frequency DSF-6000N beams during acquisition.
Velocity profile data are in the Separates submitted with this survey.

Data Quality Assurance (DQA) for the Seacat CTD profiler was performed by using a
hydrometer and a thermometer to measure the density and temperature of a surface water
sample taken during each CTD cast; program CAT compared these values to the CTD surface
values, and confirmed that the velocity probe was working properly. There were no
variations in instrument initials. Two velocity casts were conducted for H-10537:

DN Vel.Table# Latitude Longitude
126 21, 22 38° 56.15'N 075° 09.69' W
138 23 39° 00.20' N 075° 13.70' W

All sounding corrections were applied to both the narrow (100 kHz) and wide (24 kHz)

|| DSF-6000N beams. DSF-6000N echosounders on WHITING (S/N A106N), launch 1014

(S/N C076) and launch 1015 (S/N A105N) operated throughout the survey period without any
major problems. On DN 138 the echosounder on WHITING (S/N A106N) was replaced with
A112N (fixes 6891-6940).

Bar checks were performed on launch 1014 and launch 1015 (DSF-6000N S/N C076 and
A105N, respectively) in accordance with the requirements stated in the Field Procedures
Manual. No corrections to soundings were applied based on bar check data.

New leadlines were made on April 10, 1993. Calibrations were petformed on March 17,

1994 and the leadline error was found to be negligible. A leadline comparison was performed
on WHITING (DSF-6000N S/N A106N) on May 11, 1994 (DN 131). On average, the
leadline reading was less than 0.1 meters deeper than the high frequency digitized reading and
less than 0.2 meters shoaler than the low frequency digitized reading. No corrections for the
differences were applied to the survey data.

The correction for the static draft for launches 1014 and 1015 is 0.55 meters, measured on
July 28, 1993. The correction for WHITING's static draft is 3.2 meters, a historical value that
WHITING divers confirmed by pneumatic depth gauge on May 20, 1993,

Settlement and squat measurements for launches 1014 (Offset Table 2) and 1015 (Offset




Table 1) were conducted and correctors determined on April 4, 1994. The correctors were
applied in real time throughout the survey. Settlement and squat measurements for WHITING
were conducted and correctors determined on November 10, 1993. The correctors were
entered in Offset Table 9 and applied in real time throughout the survey.  Settlement and
squat cotrector tables are in Separate IV. DaTR  FILED wurym orieIvAl FIELS jREcorOs .

For data acquired by WHITING, the HDAPS data acquisition computer logged heave data
from a heave, roll, and pitch sensor (HIPPY, S/N 19109-C). Heave correctors were applied in
post-processing. Heave correctors were applied during post processing for launches 1014 and
1015 by manually scanning the echograms.

The tidal datum for this project was Mean Lower Low Water. The operating tide station at
Breakwater Harbor in Lewes, Delaware (855-7380) served as direct control for datum
determination. Mr. Larry Nieson, Atlantic Operations Group, N/OES213, confirmed the
proper operation of the tide station during the survey. This station also served as the
reference station for predicted tides. Time and height correctors for the project were as
follows:

Time_Correction Height Ratio
High Water: -0 hr 18 min x1.15
Low Water: -0 hr 18 min x1.15

Tidal data used during data acquisition were taken from Table 2 of the East Coast of North
and South America Tide Tables and were applied on-line to the digital data using HDAPS
software. The tidal data, in digital form, were received on floppy disk from N/CG24,
Hydrographic Surveys Branch. A request for smooth tides was submitted to Product and
Services Branch, Datum Section, N/OES231 on May 27, 1994. APPRoOOED TIDES (LERE
APPLIED DORILMG OFFERE FTRXESSING.

Opening and closing levels were conducted at the Breakwater Harbor tide station on March
30, 1994, and May 7, 1994, respectively. The levels confirmed that the tide staff and marks
were undisturbed.

H. CONTROL STATIONS &€ Also &Eppt oaTiod RE&PorS .

The horizontal datum for this project is the North American Datum of 1983 (NAD-83). Two
B-order horizontal control stations were used as DGPS reference stations for this survey: one
at Cape Henlopen, Delaware and one at Cape Henry, Virginia. The adjusted NAD-83
positions, computed by GPS methods, were provided by LT Jeffrey Ferguson of the
Hydrographic Surveys Branch, N/CG24, on April 3, 1992. The positions are as follows:

Latitude Longitude Frequency
Cape Henry 36° 55’ 37.580" N 076° 00” 23.884" W 289 kHz

Cape Henlopen 38° 46” 36.421" N  075° 05 15.667" W 298 kHz
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The Cape Henlopen beacon was used for control while on-line; the Cape Henry served as a
check station for performance checks.

I. HYDROGRAPHIC POSITION CONTROL

A Differential Global Positioning System (DGPS) was used as the navigation system for this
survey. WHITING used two Ashtech Sensor GPS receivers with two Communications
Systems International, Inc. (CSI) model MBX1 differential radio receivers supplying
correctors for DGPS navigation. Launches 1014 and 1015 used a similar system, but with
only one Ashtech/CSI set each. Ashtech receivers were initialized by HDAPS and CSI
receivers were initialized with CSI firmware via controls on the front of each unit. On board
WHITING, only one DGPS receiver drawer sent navigational output to HDAPS; the
secondary drawer was used in conjunction with the primary drawer for DGPS performance
checks.

DGPS positioning was accomplished in accordance with the Field Procedures Manual (FPM),
section 3.4. Horizontal Dilution of Precision (HDOP) limits were computed as required in
section 3.4.2 of the FPM. An HDOP limit of 3.6 for project OPR-D368 was calculated for
the Cape Henlopen differential beacon, based on a maximum distance of 50 miles from the
beacon and a survey scale of 1:10000. Occasionally, changes in the number of satellites in
view would cause DGPS position jumps. These sporadic, high-HDOP position flyers were
smoothed in post-processing using HDAPS Graphic Edit.

The serial numbers of the Ashtech Sensor and MBX1 receivers used are as follows:

Item Serial Number
Primary System:
Ashtech Sensor 700417B1193
CSIMBX 1 1081
Secondary System:
Ashtech Sensor 700417B1194
CSI MBX1 1079
Launch 1014 System:
Ashtech Sensor 70041781203
CSI MBX1 1078
Launch 1015 System:
Ashtech Sensor 700417B1191
CSI MBX1 1080

DGPS performance checks for WHITING were conducted using the program SHIPDIM.
SHIPDIM uses the two reference station method as described in the FPM, section 3.4.5. All
DGPS performance checks confirmed that WHITING's DGPS positioning systems were
operating properly and accurately. A summary of the DGPS performance checks are in
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Separate HI. X~

Performance checks for each launch's DGPS positioning system were conducted with each
launch securely housed in WHITING's davits. Simultaneous HDAPS positions were
compared between WHITING and each launch; an offset in distance and azimuth was then
calculated between the ship and each launch system. No more than 4 meters of error was
observed.

DGPS antenna offsets and laybacks were measured on March 19, 1993, for WHITING and on
July 28, 1993, for launches 1014 and 1015. Offsets and laybacks were measured using the
100 kHz (high frequency) echo-sounder transducer as the reference. Antenna heights were
also measured on the same respective dates shown above, using the waterline as the reference.
Offsets and laybacks were applied by HDAPS on-line. A minimum of four satellites were
used during survey H-10537 (1:10000), providing altitude unconstrained positioning. All
offset, layback and height data are included in the Separates. »

Offsets and laybacks for WHITING's SSS towfish A-frame were measured on July 27, 1992,
using the forward 100 kHz (high frequency) transducer as the reference. The A-frame height
was measured from the water line on the same date. All offset, layback and height data were
applied by HDAPS on-line. These data are included in the Separates. x

The SSS towing boom offset and layback corrections for each launch were measured on July
28, 1993, and verified on April 5, 1994,
J. SHORELINE

There is no shoreline within the boundaries of this survey.

K. CROSSLINES

A total of 12 nautical miles of crosslines were run during survey H-10537, or approximately
8% of the total linear nautical miles of main-scheme lines. Crossline and main-scheme
agreement was adequate (predicted tides). No errors greater than 0.5 meters were observed.

L. JUNCTIONS

Survey H-10537 is bordered on the south by a concurrent OPR-D368-WH survey, H-10234
(1:10000). Agreement between the two surveys is excellent, with corresponding soundings
differing by no more than 0.2 meters. ConcV . A pPEQUATE SUTion (WAS
EFFecTtD BETWEE THE TWd SWUEYS DURDNG OFFICE. oSS OG-

K FLLED WITH ORIGINAL FLeld Récorps
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M. COMPARISONS WITH PRIOR SURVEYS SE& g(so THE EvAluaTIon REPoR(.

Soundings from prior survey H-9202 (WH-20-2-71, 1:20000, NAD27) were compared to
soundings from survey H-10537. All of the sounding data from H-10537 were ‘excessed' via
the HDAPS Excess Sounding Data utility. For prior survey comparison, the shoalest (excess
level 0) soundings were then plotted in feet at a scale of 1:20000. An NAD27 origin shift

was drawn on the excess plot utilizing program NADCON (version 1.01); the magnitude of

the total shift was approximately 34 meters.

The majority of gl% g rresponding soundings from survey H-9202 and H-10537 differed by no
more than 2 feetA Some sporadic deeps were found during survey H-10537 that were much as
as 14 feet deeper than the H-9202 soundings immediately surrounding the deep. These
observed differences are to be expected, given the increased sounding resolution inherent in a
larger scale survey. Concur.

Do Mo RO THE 4 /T Dagp pepTH COMPARISEN DORITNG OFFICE PROESSING.
PRESEMT DORVER IS ADEGLATE To SUPERSEPE PRIoR SORVEY To THE c@,\ﬁmoﬁgﬁ_
N. ITEM INVESTIGATIONS ar

Summary of items investigated:

SECTION NAME STATUS

N.1 6885.408 Diver least depth acquired

N.2 18.428 Diver least depth acquired

N.3 15.53P Echosounder least depth acquired
N.4 13.58P Echosounder least depth acquired
N.5 R N 'LMW' PA Wreckage Detached position of superstructure

N.1 Contact #6885.40S

Latitude: 38° 57" 39.316" N
Longitude: 075° 10' 52,909" W
Cross Reference: 6724.00P

Item 6885.40S was found during 100% main scheme SSS coverage and was further
investigated using the 50-meter range scale. The contact height measured from side scan
sonar was significant, warranting a diver investigation. Echosounding was used to pinpoint a
drop position for WHITING divers.

Divers descended on the contact and discovered a concrete block measuring approximately 4
feet long, 3 feet wide, and 3 feet high. A 19.5-meter least depth (DP #3480, DN 131),
adjusted for -predicted-tides, was taken on the block with a pneumatic depth gauge (S/N
138921-30). The average water depth immediately surrounding the area was 20.2 meters.

Hpredicted-tides):

il



'Ld

be charted at 38° 57' 39.316" N, 075° 10' 52.909" W) AND A DANGEL CURDE, (omdlR.

N.2 Contact #18.428

Latitude: 38° 57' 47.679" N
Longitude: 075° 11' 22.911" W
Cross References: 20.258, 6822.56S

\
Item 18.42S was found during 100% main scheme SSS coverage and was further investigated
using the 50-meter range scale. The contact height measured from side scan sonar was
significant, warranting a diver investigation. Echosounding was used to pinpoint a drop
position for WHITING divers.

Divers descended on the contact and discovered a concrete block cracked ip the middle,
measuring approximately 8 feet long, 4 feet wide, and 3 feet high. A 17.6-meter least depth
(DP #3481, DN 131), adjusted for gf‘@‘éW tides, was taken on the block with a pneumatic
depth gauge (S/N 138921-30). The average water depth immediately surrounding the area
was 18.5 meters.(predicted-tides): A smaller concrete block measuring 4 feet long, 3 feet
wide and 1 feet high was discovered approximately 35 feet, bearing 300° magnetic from the
least depth block.

. ) 4
WHITING recommends that an obstruction with a least depth known by diver of 17.¢' meters(51#).~"
be charted at 38° 57' 47.679" N, 075° 11' 22.911" W, ANC A DANGER CURVE. Concu

N.3 Contact #15.53P

Latitude: 38° 58 42.177" N
Longitude: 075° 12' 00.342" W
Cross Reference: 6817.32P

Ttem 15.53P was found during 100% main scheme SSS coverage and was further investigated
using the 50-meter range scale. The contact height measured from side scan sonar was
significant and an echosounder investigation was conducted.

Launch 1014 (VESNO 2932) was used to run 1-meter spaced qchosoundﬁ ligg,_ centered over
the average SSS position for the contact. A least depth of 17.3 meters fp-regtete -tides) was
obtained by a DSF-6000N fathometer (DP #3484, DN 131). The low-frequency echo return
and the high frequency echo return coincide at the point of least depth on the echogram; this
depth can confidently be considered the least depth because the object is small. Additionally,
deeper low-frequency echo returns were recorded on lines run adjacent to the least depth
position. The average water depth immediately surrounding the area was 18.0 meters .
r(predicted tides). A 17.2 meter bottom sounding (predicted tides) was found less than 50
meters to the east and a 16.9 meter bottom sounding -(predicted-tides) was found

10
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WHITING recommends that an obstruction with a least depth known by diver of 19.5 meters (64+T> —
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approximately 70 meters to the north-northeast of the object. Due to the close proximity of
shoaler depths, WHITING recommends that contact #15.53P not be charted. ¢orocore -

N4 Contact #13.58P

Latitude: 38° 58'51.129" N
Longitude: 075° 12' 11.985" W
Cross Reference: 6873.28P

Item 13.58P was found during 100% main scheme SSS coverage and was further investigated
using the 50-meter range scale. The contact height measured from side scan sonar was
significant and an echosounder investigation was conducted.

Launch 1014 (VESNO 2932) was used to run 1-meter spaced echosound% plin‘%e%g)centered over
the average SSS position for the contact. A least depth of 17.3 meters (p ed tides) was
obtained by a DSF-6000N fathometer (DP #3500, DN 131). The low-frequency echo return
and the high frequency echo return coincide at the point of least depth on the echogram; this
depth can confidently be considered the least depth because the object is small. Additionally,
several deeper low and high-frequency echo returns were recorded on lines run adjacent to the
least depth position, The average water depth immediately surrounding the area was 17.5
meters, (predictedtides). A 174 meter bottom soynding (predicted-tidesy was found
approximately 60 meters to the NNW and a 173 meter bottom sounding -(predicted-tides) was
found approximately 5 meters to the NW of the object. Due to the close proximity of a
shoaler depth, WHITING recommends that contact #13.58P not be charted. corcv®

N.5  Charted Wreck near R N 'LMW' buoy (Chart 12304, 1:80000)

Charted Latitude: 39° 00' 08.4" N
Charted Longitude: 075°12' 17.1" W
Charted Feature: PA Wreckage

WHITING hydrographers approached the visible wreck in launch 1014 at approximately 1800
UTC on DN 129. A pipe-like object attached to the wreck extended approximately 4 feet
above the sea surface at the time of observation. Approaching the visible portion of the
wreck from the west, a detached postion (DP #3475, DN 129) was taken at the limit of safe
navigation for launch 1014, Similarly, the wreck was approached from the east and a position
was obtained at the limit of safe navigation (DP #3477, DN 129). The two detached positions
taken on either side of the wreck are spaced approximately 80 meters apart. The average of
the two positions is 39° 00' 08.503" N, 075° 12! 16.100" W, or approximately 30 meters east
of the charted positon. The R N 'LMW' buoy marking the wreck is currently charted on top
of the wreckage symbol. A detached position was taken on the buoy, positioning it at

39°00' 05.949"N, 075°12' 14.951"W, nearly 85 meters to the south-southwest of the average
wreck DP (see section Q for recommendations).

11
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Light List Vol. II, 1994, lists buoy R N 'LMW' as item #2215, Lower Middle Wreck Buoy,
marking steamer MOHAWK. The wreck is not contained in the AWOIS listings issued on
May 18, 1993 (Change No. 2) and on February 14, 1994 (Change No. 4).

WHITING recommends that the PA Wreckage charted at 39° 00’ 08.4" N, 075° 12' 17.1" W

be deleted. A visible wreck should be charted at 39° 00' 08.503" N, 075° 12' 16.100" W)Ab
SHouond oW PRESENT SORVEY. Comcur

0. COMPARISON WITH THE CHART 52& AL20 THE EVRLUATION REPRT -

Chart 12304 (1:80,000), 35th edition, January 1, 1994, is the largest scale chart that covers
the survey area. No Notices to Mariners have been published for areas within the survey
limits since the 28 May 1994 release.

Reports listing the uncharted submerged features discovered were submitted to the Coast
Guard on June 3, 1994,

Charted depths were compared to soundings acquired during the survey. In general, sounding
agreement was excellent. The majority of the charted depths agreed to within + 0.1 meters of
the acquired depths. However, on the extreme western edge of the survey sheet, charted
depths differed by 0.6 meters on average, and by 1.4 meters in one instance. The differences
between acquired and charted depths can be explained by the 2-percent sloping grade
characterizing this area of the bottom. Crossline data confirms the sloping bathymetry; no
further development is needed (see section M).comocu?

Large sand waves exist in the southern end of the survey sheet, in an area centered on
approximately 38°58.5'N, 075°12.3'W. The large sand waves cover a swath of area a few
hundred meters wide to the east and west, and extend for approximately 1300 meters at 330°T
and another 1300 meters at 180°T from the given geographical center. Smaller sand waves
cover much of the western third of the survey area. On long stretches of bottom dominated
by sand waves, only the peaks were manually inserted to the primary echosounding data per
direction by N/CG244. WHITING recommends that the shoal soundings within the area of
large sand waves be accompanied on the chart with a note stating "sand waves". conCu

In the extreme northern corner of the anchorage area, at position 39° 01' 14.4" N,
075° 13' 39.7" W, a shoal is charted as "Shoal rep 1983". The motor vessel (M/V) Ypatianna

| | grounded on 12/30/83 in the northern end of Big Stone Anchorage in approximate position

38°01' 14" N, 075° 13 41" W (NAD 27). Lightering operations were conducted two days
later reducing M/V Ypatianna's draft to 34 feet, and she floated free on January 1, 1984, two

| [hours away from high tide. The USCGC Point Franklin sounded around the Ypatianna

finding depths of 34-35 feet (10.4 - 10.7 meters), after applying tides. A least depth of 9.3

| jmeters (30.3_feet), adjusted fogj%%cted tides, was located during survey H-10537 at
452"

39° 01 16,867 N, 075° 13’ W, or approximately 150 meters northwest of the
reported grounding. Echosounder development lines were split to a line spacing of 12 meters
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around the 9.3 meter sounding, inside the anchorage area, on DN 138; no shoaler soundings
were located. A small area of soundi S Q&g} x 150 meters) ranging from 9.4 meters (31 feet)

to 10.0 meters (33 feet), corrected to -pfeef’}egfed« tides, was located less than 100 meters to the
etk of the grounding position, TF LB RECommErED THAT THE CHARTED posTATTDN ug ol -

FER 1GERTAND THE DrGER CORVE BE DLETERANG THE AREA CHARTED A4S SHOwWA
ON PRESENT SURVET. . ..
A detached position was obtained on a wreck charted at the same position as buoy R N

TMW'. Information and recommendations regarding the wreck and the buoy can be found in
section N5 and section Q, respectively.

No changes to the scale, coverage, or format of Chart 12304 are recommended at this time. concoa

P. ADEQUACY OF SURVEY

All items found during this survey have been resolved. This survey is complete and of
adequate quality to supersede all prior surveys of the area.

Q. AIDS TO NAVIGATION

Seven floating aids are located in or near the northern half of Big Stone Anchorage:

yellow buoy 'B', yellow buoy 'C', yellow buoy D', yellow buoy 'E', yellow buoy 'F', yellow
buoy 'G'. The Light List Vol. IT, 1994, lists these aids to navigation as follows:

Light List # Aid to Navigation Position
2185 Lighted Buoy B, F1 Y 6s No position listed
2190 Buoy C, Yellow can No position listed
2195 Lighted Buoy D, F1 Y 4s 38°00.8'N 075°14.9'W
2200 Buoy E, Yellow can No position listed
2205 Buoy F, Yellow can No position listed
2210 Buoy G, Yellow can No position listed
2215 Lower Middle Wreck, Buoy LMW 39°00.1'N 075°12.3'W

Marks steamer MOHAWK
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Chart 12304 portrays the aids to navigation as follows:

Aid to Navigation Position

Y'B'FlY 6s 38°57' 05.4"N 075°12' 10.2"W
YC'c 38°58' 34.8"N 075°13' 12.6"W
Y 'D'Fl Y 4s 39°00' 49.8"N 075°14' 54.0"W
YC'E 39°01' 22.9"N 075°13' 22.0"W
YC'F 38°59' 17.4"N 075°11' 53.4"W
Y C'G 38°57' 38.2"N 075°10' 42.1"W
R N LMW' 39°00' 08.4"N 075°12' 17.1'W

The following table summarizes the observed characteristics of each aid to navigation,
positioned in or near the northern half of Big Stone Anchorage during survey H-10537:

DP/DN# Aid to Navigation  Position

3008/128 Y'B'FlY 6s 38°57' 04.944"N 075°12' 11.391"W
3005/128 YC'C 38°58' 34.877"N 075°13' 18.211"W
3006/128 Y D'FIY 4s 39°00' 50.681"N 075°14' 55.876"W
[3007/128 YCE 39°01' 22.078"N 075°13' 21.183"W
3004/128 YCF 38°59' 22.378"N 075°11' 56.287"W
P009/128 YC'G 38°57' 39.838"N 075°10' 41.819"W
P474/129 R N TMW 39°00' 05.949"N 075°12' 14.951"W

h‘he light characteristics for each aid to navigation are correct. Light List #2195 has an
?nncorrect position listed for the Y 'D' F1 Y 4s buoy; the latitude should be 39°00.8'N, instead
pf 38°00.8'N. All aids to navigation adequately serve the purpose for which they were
estabhshed Chart 12304 positions a mooring buoy at approximately 38°58' 59.4"N 075°13'
56.4"W. WHITING did not observe any buoys near this position and a disproval position
was taken (DP #3472, DN 129).

R. STATISTICS

Number of POSItIONS ..., 1100
ain-scheme Sounding Lines (Nautical Miles) ............... 154
Crosslines (Nautical Miles) ......cccc.covmervrinnnirvnsisiinnnrinnn, 12
quare Nautical Miles Surveyed .........ccccocovverinnverenniennns 5.7
gays Of Production .........ccccoeviivivnciiiicce e 7
getached POSItIONS ..ot 13
Bottom Samples ..., 6
Tide Stations Installed ........cociveirrrerneninecneensecnnnnsinnses None
Current Stations  ..ococveevee e None
NUMDEr Of CTD CASES  ovvvvreeeeeeerreeeeereeeeseee oo 2
Magnetlc SLAHONS ..o None

|
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S. MISCELLANEOQUS 588 Alsd THE EUALuATToN REPORT .

The majority of the bottom contours in the area surveyed are oriented 150°T/330°T. Main-
scheme sounding lines on survey H-10537 were run parallel to these depth curves at a line
spacing of 75-meters. Lines were run parallel to the depth contours due to the narrow width
of the anchorage area; running main-scheme sounding lines across the anchorage was not
efficient. On the extreme western edge of the survey sheet, adjacent sounding lines differed
by an average of 1.5 meters, getting deeper with each line progressing east-northeastward,
towards the centerline of the sheet, Crossline data confirms this 2-percent sloping grade; no
further development was needed. concve

A total of six bottom samples were taken during survey H-10537. The samples sites were
scattered evenly about the area of the sheet. Bottom samples were not submitted to the

Smithsonian Institution.

No anomalies in either tide or current and/or unusual magnetic variations were encountered in
the survey area. No unusual submarine features were discovered.

On average, WHITING suspended side scan operations twice daily to run the engines under

full load.

T. RECOMMENDATIONS €& a(no THE EvacuTion Repse(~

Survey H-10537 is complete and without inadequacies. See Section N for specific charting
recommendations regarding obstructions, No additional fieldwork is required. There are no
current plans for construction or dredging in the survey area.

U. REFERRAL TO OTHER REPORTS

There are no other relevant reports submitted as a part of OPR-D368-WH-94,

Submitted By: '

LTI Jack'L. Riley, NOYAA
Junior Officer, NOAA Ship WHITING
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g U.S. DEPARTMENT OF COMMERCE
ég National Oceanic and Atmospheric Administration
Office of NOAA Corps Operations
NOAA Ship WHITING §-329
439 W. York Street
Norfolk, VA 23510-1114

June 13, 1994

Commander, Fifth Coast Guard District
Attention: OAN

431 Crawford Street

Portsmouth, VA 23704

Dear Sir:

While conducting hydrographic survey operations in the Big Stone
Anchorage Area in Delaware Bay, four uncharted obstructions were
discovered and one charted 'PA Wreckage' was positioned.
Additionally, one "Shoal rep 1983" was investigated. Attached
are reports on these features and a chartlet indicating their
locations. The following table is a summary of our findings:

Feature Latitude Longitude Depth (ft)
Obstruction 38°58742.177"N 07512'00.342"W 56 |
Obstruction 38°58'51,.129"N 075°12'11,985"W 56V
Obstruction 38°57'47.679"N 075°11'22.911"W 5732
Obstruction 38°57'39.316"N 075°10'52.909"W 63  _
Visible Wreck 39°00'08.503"N 075°12'16.100"W Visible <
Shoal 39°01'16.801"N 075°13745,402"W 304@

Differential GPS was used to determine the items' positions.
Positions are referenced to NAD-83. All depths are referenced to
MLLW using predicted tides. Chart 12304 (35th Ed. Jan 1, 1994)
is the largest scale chart affected.

A copy of this letter and attachments have been forwarded to the -
following offices:

Chief, Nautical Charting Division, NOAA

Director, Operations Division, NOAA

Director, Defense Mapping Agency
Hydrographic/Topographic Center

Sihcerely,

n D. Wilder
Commander, NOAA
Commanding Officer

Attachments

cc: BAMCl
N/CG2
N/CG244
DMBHTC




REPORT OF UNCHARTED SUBMERGED FEATURE

Hydrographic Survey Registry Number: H-10537

State: Delaware

General Locality: Approaches to Delaware Bay, DE

Sublocality: 2 NM South of The Lower Middle, Delaware Bay, DE
Project Number: OPR-D368-WH-94

The following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Object Discovered:

A small obstruction was found with side scan sonar (SSS). One-
meter spaced echosounder lines were run centered over the SSS
position.

Covers:

An echosounder least depth of 17.3 meters (56 feet), corrected to
MLLW with predicted tide correctors, was discovered. The average

water depth immediately surrounding the area was 18.0 meters.

Affected Nautical Charts:

e e e e - - —— s G - ket ale e . A s B T o Sk e Ay o T e e W S o T s W Weie - o v T " " . ot fn B et A e S0 e oy

Chart [Edition Reported Chart Geographic Location
Number No. Date Depth Datum Latitude Longitude

12304 35 1/1/94 56 ft NAD83 38°58'42.177"N 075°12'00.342"W
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Questions concerning this report should be directed to the
Atlantic Hydrographic Section in Norfolk, Virginia, at telephone
number (804) 441-6746.




REPORT OF UNCHARTED SUBMERGED FEATURE

hydrographic Survey Registry Number: H-10537
@tate: Delaware

Feneral Locality: Approaches to Delaware Bay, DE

publocality: 2 NM South of The Lower Middle, Delaware Bay, DE

Project Number: OPR-D368-WH-94

iThe following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Dbject Discovered:

A small obstruction was found with side scan sonar (SSS). One-
;meter spaced echosounder lines were run centered over the SS8S
position.

%Covers:

An echosounder least depth of 17.3 meters (56 feet), corrected to
MLLW with predicted tide correctors, was discovered. The average
‘water depth immediately surrounding the area was 17.5 meters.

‘Affected Nautical Charts:
‘Chart Edition Reported Chart Geographic Location
Number No. Date Depth Datum Latitude Longitude

12304 35 1/1/94 56 ft NAD83 38°58'51.129"N 075°12'11,985"W

.___.......—.——...._.____.-._._.__.......-..——..._.......—..-___......._________._———.—.—___.___.____.___.._..._..

Questlons concerning this report should be directed to the
Atlantlc Hydrographic Section in Norfolk, Virginia, at telephone
nunmber (804) 441-6746.




REPORT OF UNCHARTED SUBMERGED FEATURE

Hydrographic Survey Registry Number: H-10537

State: Delaware

General Locality: Approaches to Delaware Bay, DE

Sublocality: 2 NM South of The Lower Middle, Delaware Bay, DE
Project Number: OPR-D368-WH-94

The following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Object Discovered:

An uncharted concrete block measuring approximately 8 feet long,
4 feet wide and 3 feet high was found using side scan sonar.

Covers:

Divers used a pneumatic depth gauge to determine the least depth.
Their findings indicate a least depth of 17.6 meters (57 feet)
corrected to MLLW with predicted tide correctors. The average
water depth immediately surrounding the area was 18.5 meters.

Affected Nautical Charts:

——— o ————— " " —— - 7 Ot " — —— T s s Stk Mot T St S it Bt Mo e ot e i S PO S T (ot Tk Mok Moo o0 Pt? ot o g v S S Y — —

Chart Edition Reported Chart Geographic Location
Number No. Date Depth Datum Latitude Longitude

12304 35 1/1/94 57 ft NAD83 38°57'47.679"N 075°11'22,911"W
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Questions concerning this report should be directed to the
Atlantic Hydrographic Section in Norfolk, Virginia, at telephone
number (804) 441-6746.




REPORT OF UNCHARTED SUBMERGED FEATURE

Hydrographic Survey Registry Number: H-10537

State: Delaware

General Locality: Approaches to Delaware Bay, DE

Sublocality: 2 NM South of The Lower Middle, Delaware Bay, DE
Project Number: OPR-D368-WH-94

The following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Object Discovered:

An uncharted concrete block measuring approximately 4 feet long,
3 feet wide and 3 feet high was found using side scan sonar.

Covers:

{Divers used a pneumatic depth gauge to determine the least depth.

Their findings indicate a least depth of 19.5 meters (63 feet)
corrected to MLLW with predicted tide correctors. The average
water depth immediately surrounding the area was 20.2 meters.

Affected Nautical Charts:

i i o St et BOAS S S Pt P S bt W M e S T — ——— — P - S v o o (ot o ool . et ot (o o e e (e S o P o B

Chart Edition Reported Chart Geographic Location
Number No. Date Depth Datum Latitude Longitude

12304 35 1/1/94 63 ft NAD83 38°57'39.316"N 075°10'52.909"W

Questions concerning this report should be directed to the
Atlantic Hydrographic Section in Norfolk, Virginia, at telephone
number (804) 441-6746.
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REPORT OF UNCHARTED SUBMERGED FEATURE

Hydrographic Survey Registry Number: H-10537
State: Delaware

General Locality: Approaches to Delaware Bay, DE

| Sublocality: 2 NM South of The Lower Middle, Delaware Bay, DE

Project Number: OPR-D368-WH-94

The following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Object Discovered:

[|A wreck with a pipe-like portion of its superstructure extending

approximately 4 feet above the level of the predicted chart
datum.

Covers:

WHITING hydrographers estimated the height of the superstructure
to be 4 feet, corrected to MLLW with predicted tide correctors.

Affected Nautical Charts:

e 50 e - e B ————— o it T P o i (s St Bl St S Mirn . WAdn B S T e S o ik e Mt A et i W Ak i o At e e i et i it i S e P i St et e e

Chart Edition Reported Chart Geographic Location
Number WNo. Date Depth Datum Latitude Longitude

12304 35 1/1/94 Visible NAD83 39°00'08.503"N 075°12'16.100"W

Questions concerning this report should be directed to the
Atlantic Hydrographic Section in Norfolk, Virginia, at telephone
number (804) 441-6746.




REPORT OF UNCHARTED SUBMERGED FEATURE

Hydrographic Survey Registry Number: H-10537

State: Delaware

General Locality: Approaches to Delaware Bay, DE

Sublocality: 2 NM South of The Lower Middle, Delaware Bay, DE
Project Number: OPR-D368-WH-94

The following item was found during hydrographic survey
operations by the NOAA Ship WHITING:

Object Discovered:

A shoal was located in the extreme northern corner of the Big
Stone Anchorage Area, in the vicinity of the charted "Shoal rep
1983".

Covers:

A least depth of 9.3 meters (30.5 feet), adjusted for predicted
tides, was located during survey H-10537 at 39°01'16.801"N,
075°13745.402"W.

Affected Nautical Charts:

— o o ——— 7 - S o e —————— T > W T S o T T T o T Sy St It S St o G M Pole G e s e et e et fe e oA e i Pt Bt N S b T S P —

Chart Edition Reported Chart Geographic Location
Number No. Date Depth Datum Latitude Longitude

12304 35 1/1/94 30 ft NAD83 39°01'16.801"N 075°13'45.402"W

- —— — . 0 s o S St Pt e B T T T 7 o T Sy SR T S et PES m my e Fen TR b S e S S o o = e St S et S ot A0t a Bkt an B e Bt P e B M St it it et

Questions concerning this report should be directed to the
Atlantic Hydrographic Section in Norfolk, Virginia, at telephone
number (804) 441-6746.
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APPROVAL SHEET
HYDROGRAPHIC SURVEY
OPR-D368-WH-94
| 1994
WH-10-4-94

H-10537

rl“he data for this survey were acquired and checked under my daily supervision. Position and
sounding accuracy meet the requirements specified in the Field Project Instructions,
Hydrographic Manual, Hydrographic Survey Guidelines and the Field Procedures Manual for
Hydrographic Surveying. This survey is complete and adequate for the intended purpose of
delineating bottom topography, determining depths and identifying all potential dangers to
havxgatxon No final field sheets were prepared for this survey. The survey data and
accompanying records are complete for the preparation of the smooth sheet.

|
\
|
IApproved By:

Commander John D. Wilder, NOAA
Commandmg Officer, NOAA Ship WHITING

i
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f V4 '«:h UNITED STATES DERPARTMENT OF COMMERCE

i Natlonal Qocoanio and Atmoaspheric Adminlstration
NATIONAL QCEAN BERVICE
j Office of Ocean and Earth Sciences

Srares o Silver Spring, Maryland 20810

TIDE NOTE FOR HYDROGRAPHIC SURVEY

DATE: November 21, 1994
MARINE CENTER: Atlantic
HYDROGRAPHIC PROJECT: OPR-D368-WH

HYDROGRAPHIC SHEET: H-10533
LOCALITY: Approaches to Delaware Bay
TIME PERIOD: April 6 - 25, 1994

TIDE STATION USED: 855-7380 Lewes (Ft Miles), Breakwater Harbor,
: Delaware Lat. 38° 46.9/N ~ ©Lon. 75° 07.2'W

| PLANE OF REFERENCE (MEAN LOWER LoOwW WATER): 2.51 ft.

HEIGHT OF HIGH WATER ABOVE PLANE OF REFERENCE: 4.3 ft.

REMARKS: RECOMMENDED ZONING

Apply a -1 hr 00 min time correction and a x0.94 range ratio
to heights using Lewes Breakwater Harbor, Delaware (855-7380).

Note: Times are tabulated in Eastern Standard Time.
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NOAA FORM 76155

U.S. DEPARTMENT OF COMMERCE

(11-72) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

GEOGRAPHIC NAMES

SURVEY NUMBER

H-10537

Name on Survey

DELAWARE (title)

A
X
DELAWARE BAY X
LOWER MIDDLE, THE X

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

NOAA FORM 76=188 SUPERSEDES C&GS 197
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07/19/95
HYDROGRAPHIC SURVEY STATISTICS
REGISTRY NUMBER: H-10537
NUMBER OF CONTROL STATIONS 2
NUMBER OF POSITIONS 1100
NUMBER OF SOUNDINGS 6544
TIME-HOURS DATE COMPLETED
PREPROCESSING EXAMINATION 45 08/26/94
VERIFICATION OF FIELD DATA 64 10/26/94
QUALITY CONTROL CHECKS 22
EVALUATION AND ANALYSIS 38
FINAL INSPECTION : 4 12/09/94
COMPILATION 11 06/16/95
TOTAL TIME 184
ATLANTIC HYDROGRAPHIC BRANCH APPROVAL 07/06/95
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ATLANTIC HYDROGRAPHIC BRANCH
EVALUATION REPORT FOR H-10537 (1994)

This Evaluation Report has been written to supplement
and/or clarify the original Descriptive Report. Sections in
this report refer to the corresponding sections of the
Descriptive Report.

H. CONTROL

Horizontal control used for this survey during data
acquisition ig based upon the North American Datum of 1983
(NAD 83). Office processing of this survey is based on these
values. The smooth sheet has been annotated with ticks
showing the computed mean shift between the NAD 83 and the
North American Datum of 1927 (NAD 27).

To place thig survey on the NAD 27, move the projection
lines 0.405 seconds (12.49 meters or 1.25 mm at the scale of
the survey) north in latitude, and 1.327 seconds (31.95 meters
or 3.20 mm at the scale of the survey) east in longitude.

M. COMPARTSON WITH PRIOR SURVEYS

Wire Drag
H-9172WD (1970 1:20,000

Comparison between the present survey and H-9172WD (1970)
reveals three hangs and twenty-two groundings within the
common area. All hangs and groundings are considered verified
or disproved by the present survey. No change in charting
status is recommended.

There are no conflicts between the prior survey effective
clearance depths and the present survey depths.

0. COMPARTSON WITH CHART 12304 (35°" Edition, Jan 1/94)

The charted hydrography originates with the previously
discussed prior survey and requires no further consideration.
The hydrographer makes adeguate chart comparisons in sections
N. and 0. of the Descriptive Report.

The present survey is adeguate to supersede the chart in
the common area.

P. ADEQUACY OF SURVEY

This is an adequate hydrographic/side scan sonar survey.
No additional work is recommended. '

M=)
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H-10537

S. MISCELLANEOUS

S.3. Chart compilation has been done by Atlantic
Hydrographic Branch personnel in Norfolk, Virginia Compiled
data will be forwarded to Marine Chart Division upon
completion of survey.

WHITING Processing Team

Franklin L. Saunders
Cartographic Technician

oINS

Norris A. Wike
Cartographer

7
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APPROVAL SHEET
H-10537

Initial Approvals:

The completed survey has been inspected with regard to
survey coverage, delineation of depth curves, development of
critical depths, cartographic symbolization, and verification
or disproval of charted data. The digital data have been
completed and all revisions and additions made to the smooth
sheet during survey processing have been entered in the
magnetic tape record for this survey. A final sounding
printout of the survey has been made. The survey records and
digital data comply with NOS reguirements except where noted
in the Evaluation Report.

Date:—geuy & /375

Rlch.rd H Whltflehi;’
Cartographer
Atlantic 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.

M g - @JV&_X\/‘—*‘ ' Date Qw_QM:'
Nicholas E. Perugini, CDR, NOAA
Chief, Atlantic Hydrographic Branch

khkkkhdhhrxhhhkdrdhhrohbdhddrddbrrhbdbbrhkbbdrbhdbhbbhbhhbdbbdbhkrhbhrhrdhrbrdhhdhddhhd

Final Approval: M
Approved: W Date: /4”$ /S, 1774~

Andrew A. Armstrong, II

Captain, NOAA

Chief, Hydrographic Surveys
Division
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(1‘I ida] | NATIONAL QGEANIG AND ATMOSPHERIC ADMINISTRATION
MARINE CHART BRANCH
RECORD OF APPLICATION TO CHARTS
FILE WITH DESCRIPTIVE REPORT OF SURVEY NO. }* —l Db 3_—(
INSTRUCTIONS
L bdsic hydrographic or topographic survey supersedes all information of like nature on the uncorrected chart.
. fletter all information.
HR *Remarks'* column cross out words that do not apply.
.|Clive reasons for deviations, if any, from recommendations made under *‘Comparison with Charts’ in the Review.
"|dHART DATE CARTOGRAPHER REMARKS
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Full Part Before After Marine Center Approval Signed Via
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Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via
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